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ALnLaborcost 24637 0. 139 0.222 -0.431 0.114 1.087
ALnIncome 24637 0.112 0.297 -0.823 0. 098 1.320
Robot_density 24637 0. 898 1114 0 0.296 4.379

Dec 24637 0.287 0.452 0 0 1

SucDec 24637 0. 109 0.312 0 0 1
GDPgrowth 24637 6. 634 1.995 2.200 6. 900 10. 450
LnEinten 24637 -0.034 0. 882 -2.734 0.072 1.756
LnAinten 24637 0. 691 0. 669 -0.924 0. 650 2.632

2. TUHB AN AZEESSs AR AR
T3 (D) FN R XL (1) AT N5 R, ALnIncome BT 221 0. 456, HAE 1% /K E &
= UL BT 1% B, 558 S AR B TF 0. 456 % s WA FEAR B A8 & Dec 55 AlLnIncome ZE T [
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(D) (2) (3)
-0.313 ™ -0.365™ -0.469 ™
Dec x ALnIncome
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ALnlncome
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0. 008
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LnEinten X Dec x ALnIncome
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-0.019
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-0.022"
GDPgrowth x ALnIncome
(-2.708)
, 0.180™
LnEinten x ALnlncome
(14.035)
) -0.067 ™
LnAinten x ALnIncome
(-3.890)
3R 0.071 0.071 0. 069
(16.608) (12.269) (28.754)
A E e b b
UNCIREDE @A e e Fa
M 18 24637 24637 24637
iE & R? 0. 380 0. 382 0. 408

AT ECT R i M RN 1% 5% 1 10% KF i TR
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3. iR

(1) TRAFERH, —J5m, 55 3 4 ST R e m bl ds 5 N LB ROCR 5 —Jr
T, 5200 £l ARG P 1) RN RE R AT [ AL e s il 11 st e 20 i S U N AR PRI R, (H
PR, A2 T AL ARG OS2 B B 55 2555 R 32 52l AR SO FHA Tl 2 T R L
NI B8, A AR PR T REURH X B D

éﬁ%f%ﬁiﬁk( Acemoglu F1 Restrepo,2020 (7] NE| Eop ,2020[8] ), A A FH 92 [ RIRICN T 37 10
Tl AL N R R AR o T RS &, v SEM A Il 76 RE T 3E | AR 0 A Toll Akl &% e
PR P AE AR AT VRN T e | BRI SR A e i i) b WL A2 T3, HAIL s AR FH A K
R BE AL A5 g, ik 26 PR A8 A fi P RS Bl A o T R i e 3 1 Ay Oy i 8 2, A AL
BEGR T8 AR B0 B A AR B SR

4 M5 SBT3 B ARG O 3 Tl AL AR FH %5 B i o0 T2
A W BBl 2 R g5 R . S—Br Bl )9 25 B A Robot_density x Dec x ALnIncome Fl1 Robot_
density x AlLnIncome PP AE 10135 43 51 55 52 [ A1 RN AL A A8 FH %% BE Robot _density _US F1 Robot _
density_EU JJrxF N iR AR 25 R AR DG, 2 B AR SCRr i oy T B AZ f 25 BRI . 55 — BB ml
IHE5 3, Robot_density x Dec x ALnlncome B 2280553 SIAE 5% 1 1% 897K F R RiE, 5 FmiH
SERARF—2, TR, Wald F it 73 %10 19. 697 5 10. 108, UERH Robot_density _US F1 Robot _
density _EU 7Z 5305 T HAN G

* 4 EETHIBANLFAZELE L EE A
R igie % e
% E (1) (2) 3)
Robot_density x Dec x ALnIncome |Robot_density x ALnIncome ALnLaborcost
) 0.568 " 0.036"
Robot_density_US x Dec x ALnIncome
(6.153) (1.932)
0. 002 0. 499 ™
Robot_density_US x ALnIncome
(0.740) (6.060)
0.012
Robot_density x ALnIncome
(0.610)
0.048 ™
Robot_density x Dec x ALnIncome
(2.109)
BEH T E # 4 # % # %
SE B E U b b s
N ] B E R & & Fa
F4it & 19. 697
WL 18 21071 21071 21071
iE %% R? 0. 808 0. 806 0.192

O HARMEZ S B PHE 522 TR E RRH] 5 fTX A E TS 55 50 0 B A 2019 AR ) R AR B AR AR
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*5 B T AL 2 AL % E T B A B
- e
RE (1) (2) (3)
Robot_density x Dec x ALnIncome |Robot_density x ALnIncome AlLnLaborcost
0. 530 ™** 0. 034
Robot_density_EU x Dec x ALnIncome
(4.359) (1.253)
0. 005 0.478 ™
Robot_density_EU x ALnlncome
(0.763) (3.984)
-0.003
Robot_density x ALnIncome
(-0.132)
0.117™
Robot_density x Dec x ALnlncome
(2.955)
BHEE ekl gl ¥
A E H E B = b =
UNCIRE DS @A b e =
F &it& 13.276
M 18 21071 21071 21071
iE & R? 0.736 0. 745 0.192

(2) el AREA . T AL N BN Tl 1T i Al A9 A i A B 8 25 Y
PRECE R AR AL R, TAR A B 4 AR 3 16 A (AL AR NS A i, ASBF 52
PO T AL A 55 23 F7 AR P - il U PR S5 b Aol AP AR AR A7 A, HAICR 58, [R]85 5
R SCRE 234 Al 80, P sl 8 T L gie AL 8 e vy T AT . B ARASBIE TR [ ) 728
AT T4 AT E X —RRAEATY AT BRI B s WL (B e SRS R, DR, S HERR B R R ]
DS AR A B T, AR SO M A S 5 AR 3 350 BEAT (1T, R4 il b 25 B OBt A
[ AR AN 6 o o o, =TS8 o R BE i i AR A b 25 0 OF e AR i AR AS oA
F L HRBOETAE 5% B B XS RSO AR — 2 BT B gs A2 1 32 24k
H ARG ARl o TRIRS DU 45 R 25 BRVR A MV A JE AT S 2 A SSCHE R 1 T A0 g W0 (L
SR T SCREAE AR

% 6 B A
3 3 ] 3 A FRAEHE
TE (1) (2) (3)
ALnLaborcost ALnLaborcost ALnLaborcost
-0.226 0.054 ™ 0.054 ™
Robot_density x Dec x ALnlncome
(~0.903) (2.248) (3.385)
~0.396™" ~0.500"" ~0.408 "
Dec x ALnIncome
( -6.498) ( -4.632) ( -6.930)
0.658 ™ 0.637 ™ 0.631 ™
ALnlncome
(13.637) (9.573) (16.210)
R ERRR 0. 028 ™
BHEE #H # 4% # 4
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5% 6
Fe 3 FHRAREHE L
*E (1) (2) (3)
AlLnLaborcost ALnLaborcost ALnLaborcost
4 JE T E L £ P P
/N F] B 52 L s P P
U 9013 15624 23802
] % R 0. 350 0. 454 0. 396

4. PTG

(1) T HLas MR BCE K553 1, Tl ALas N E 0 2 AU N Tt s B 197 3)
VD, 3 BEAA A Al AR B /K B3 TR AR R e (kAR 252 ,2020) 1 (RIS, LA A
WARHE T RO TR G L0 , A R 2 KT S ANBO8 I (2455 ,2021) ' BRI AR 3C
Iy, Tl AL g AR RSB AEA R 1Y 55 3 ) 850 A AR TE . ah , EA BTSSR 20l A
A b TR BRI 55 3 g AR B SR SR TT 73 A o B X B3R [R) R, A SCHEAT 1 SIEIE [ A 46
B GRANGR T B, Hoh BRZ R g Al 2 4E 5 TR 55 (1) A b ey B AR 5 AT LS A
JABEBE Robot_density , 55 (2) SUMA T AT K HEUE &k Dec 5 Robot_density T3 T, 45 (3) —
(6) 51535l 4% B Al A AR B2 LA B 53 T80 o5 BB REAR 23 i 20 K- AR BCE K- 41 s
WHHT A AR . S22 5 (2021) W Pl AR d A5 Al S Sr D) 1 SR8 Age \Age [1°F- 7
T Age2 | 51 T V- Y8 Avepay AP TS 1Y B SRR Size B AR Lev | E5E 7 4R Roa B 7™
WA Z R A SRS EL LnAinten , LA KT € %877 5 51 T80 Z LU H AAREL LnFixeinten

() INEER B IR Robot_density B P1H R EULE 1% /K B & M IE, BLEAR F Tl HL#s A
PRGN T Ak 57 3l ARG RO BIEROY 5 EER M A SCF AL A T B
B S A VIR 5 T AT SRS | X S BRAE S (2) B P Robot_density x Dec W) ZREC iz 01 H 2B & R,
T T HLAR AR FIAR A A Ml ZEWOA T B892 57 20 34 ks B el 03 TR . %5 (3) —(6)
GNZE ST |, Robot _density W IR 2B TE S A K- 83 | i Robot_density x Dec 1 R A TE
RBE KPR E, BN REFAE R E 25 KR, TOlALAS A sl A5 250 3= 214 3
NEE K-35 3 1R8I BVEAG 55 30 77 OB S 8 AR AN 613 5 10 T80 % 17 3% 22 40 1
HMEREREE , Tl AL g A BEHS Bl 4l S Fof B2 A 1 358 LAy o S8 Tl 8 Ak, o A fift Al JS 0 i 4 e 35
AN B AR ARRAT [T 1B2

g5 LR R 7 RIS RS A AR SR 1A SOC T LS A TR T BRI B E
IKV-55 8 TG Wb 57 3l 5 ARG P R SE M BILTR 234, e RDSE T 3 SR A S TR

B PR RN A4
*17 TUHBARAEE SN R THE
Employee
T E EXEEN AFEAK BHEFAT | BHAACTE | BREFAF | GHAAKF
(D (2) (3) (4) (5) (6)
. 0.029 " 0.033 ™ 0. 009 0.031™ 0.015 0.034 ™
Robot_density
(3.230) (3.893) (0.699) (2.857) (1.318) (2.992)
. -0.010™ -0.015™ -0.007
Robot_density x Dec
(-2.274) (-3.1206) (-1.320)
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sk T
Employee
TE EXEEN ESEFN BHEEAT | BHBFAT | BREFAT | @HFAFT
(1) (2) (3) (4) (5) (6)
Dec 0.049 ™ 0. 053 0.054 ™
(5.917) (6.962) (5.269)
AEERBR 0.022 0. 008
BEHEE 15 £ # 45 35 # | 45
A E E RN % P P P P P
5] [E 3R Pl b P P b =
8 24637 24637 10467 10467 10467 10467
8 % R? 0. 959 0. 959 0. 968 0.970 0. 968 0.970

(2) 5B S AKE LR o0 . 5530 1 AR AR B 228k B 5 . — o2 5 TR AR 3 T2
BRI Sl T T LA AR Z R O R BRI, 28 RIS T 55 3l 5 A B il s e] e
PRI S TRIRER i) RERIR T M S BOR , 728 7 IR AR BL T HLEs NAEIATT
R XA B /K- 53 T AR AR, 5 Ty AR 6 TE Tl ML AR AR AR Rt 1 1) A AL ), st 5
FEHE— AP UE W] | A ARG T a8 10 S B DR 302 B3 T Ri Dl /b | T R R

IR JEIRAIRST , AR SCS 25 R AU (2014 ) 1™ i 7 ik, R PSP 24 397 T vk A i 57 3 g AR

AP TT T HASR UL, FH Al b AR B2 357 5 2 47 57 TR0 1 e AR
58 FTAR  FAAl 14T B 5y TR0 5 AR AT B -4 37 I %) TR A

IRTEFTEHAAE TR BN 1Y

FNAE B T U A BT 1957 3

TIRA o FE—2 6B AR 1 28 A6 ALnLaborcost _number F1 357 I A 1) 28 A {E ALnLaborcost_
salary FRRIEATRUE , 435045 2 TR0 52 0 45

55 8 J) ARG PER 70 A 25509075 T3 8,56 (1) FUFIEE (2) 51 53 5 AG 58 1 Tl AILAS AR
B FEXT 51 T AR R R AN D T ARG PR 520, AT DL B, Robot_density .2 Ul /b 51 T 8= Kl v, (H
XoF e A R PR A 2 52 TR, T ML A AR AR ol 7 7 A TR eI T 2 R P ek
7 G TS 4 5 2R 8 55 20 g AR An s/ 51 TR A sl R A B AR IR AR BT T N
B IS UE A SO T P HL s NGB 5T T AR AR ST 3 ) A KGR AL 23 B

%* 8 WA N5 57 50 7 B AR T o A
e ALnLaborcost_number ALnLaborcost_salary
Pl E
(1) (2)
0.216 ™ -0.011
Robot_density x Dec x ALnIncome
(4.309) (-0.955)
-1.053™ -0.007
Dec x ALnIncome
( -6.620) (-0.202)
1.353 ™ 0.061 ™
AlLnlncome
(10.504) (3.074)
BHEE 1 3%
FEE RN = =
/N ) [ RE YR = e
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5%8
L ALnLaborcost_number AlLnLaborcost_salary
RE
(1) (2)
AL 24628 24615
R 0.279 0. 049

T, o hr

1. “H2FHR N7 AIT BRI RN 53 47

(D AT AT A . BARAR S 32 BB 58 g Al AR AT B IS P ol ML A AN A7,
TENEWLEVF, AR TR A AR E 5 BE LR AR 2201 . W AT, 24 51 T TAE B B weplas N
FRBsF, HXH 55 3l 7 BiAS K PE O AR AE FH 3%, IR UE X — 43T, 2% Graetz Fil Michaels (2018)
ASCHIE T AT AT 09 Al ) o3y B AR AR I AT 0 A ] U ARG 0 - YR A M L 46 s ol
N/~ 1 g N AN 82 o N Y VAR | B9 =R T 7/ L T AN Y 2 VI 3 B e AR ST v e B R AN o B s
b G B B ol A A A ] b AR, KSR AR ANER 9 B, Tl HLas AN H]
XF 5 811 3 ARG PR B A0 AR T R AR = T AR TP AT 2 ) RAE TR 1% KV BB 3k T

HAR S B s 7
*9 AT 7T AR b 4
ALnLaborcost
TE (- B AR
(1) (2)
0.014 0.102 ™
Robot_density x Dec x ALnIncome
(1.273) (2.541)
-0.493 ™ -0.620™
Dec x ALnIncome
(-4.178) ( -3.555)
0.721" 0.657™
ALnIncome
(10.966) (5.916)
A ERBR 0.088 ™
BHEE %4 #F
A E 2B b b
N ] [ 2 R b e
L 1 14470 10167
iE & R? 0. 404 0. 435

(2) M DX TRA . MORAS S8 st A RT3 A9 7 B8 7, 25 Al I 7 4t 1XC 63 T 18 T
AR R S FHRCR B g B RAR AR | SN S A 22 4 8 Tlb WL gie AT R A 7= R 38, e AL
T AT 57 80 A RS PR R AR AR IR 8, ARSI ST 2 RITAE A 17 (9 35 R T B TR
AR o BRAR BRSO 7 RS 24 457 B g e AT A4 5 ) R 2 Al A 25088 S ) 2 ML 2R, HAT 3¢
SRATH SR 2 IS o SR A TGRS 38 B A SRR v, AR SCHE R 4548 1) T BEAR P i e
— AR AR — R ATV 27, DA R 5 P 329 FH TR

F10 FR TR TAA T RIAZER SRR A — 2, TV LS A 57 8l 1 AR P )
SO SR T 58 AR AR B BOARAS . A R — LIRS T TV ML Ao A4 N TR
WEAR ST B 1 AR PR 73 AT, A AS SCES e 3R 1 504
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* 10 A TR AN
ALnLaborcost
T E KA T A B TR A
(1) (2)
0.016 0.082 ™
Robot_density x Dec x ALnIncome
(0.608) (2.626)
-0.416™ -0.580™
Dec x ALnIncome
(-3.378) (-4.679)
0. 690 0.758 ™
ALnlncome
(7.974) (10.369)
A ERBR 0. 066 ™
BEH T E 4 =4l
A E s =
N ] B E R & =
L A8 10780 13857
HER 0. 415 0.412

2. SR AR B AR T R 53 47

55 31 1 VR B AR SR F VR B B TS S AR RN B KT ok R e A R AR | IR 97 Bl T B
AKEPEIE U D P R 2R 2T 50 v 95 3 0 8 A I, RIVEE Tl AL A B8 2 N T AU
FH Al AE 2830 A 28 349 4 B Je AN 23 Bl B2 R R N SR 484, BRI, 55 30 00 TR AR e i A7 80T
T B AXS Al 57 30 5 ARG B2, FE— 20, A< SO B3 T A g BUAR 128 ) AR i A J7
TGS T X AR

(1) BT A . AR SCAHE P A Ml W 95 i 3 B v, by ASF R T 357 B 20 8 H o (9 R T 55 )10FD
T Bl 28 B AR T R A U i Al 4 B TR A o JRLRIAE T T2t Sh AT R I 2% e e 1
NSFIERA 51 T8 B IR FOAIURE , 100 9 YA vy I ik i 01 T fi A5 A W e A AT gk g
AR, X 95 3 BEIRIC B RCR P A ORI R, PR, S HR TR A A RN 252 5 i R B
T, 38 Tl AL AR S AR TR AT BE PRt B/

AR R TG IR T 2537 20 28 2% 047 M A7 BE rh A 850, AR SCRE Aol 43 1 AR A i AR PR, 432
[FHZE RN 11 FT7R . Robot_density x Dec x ALnlncome RAEARE KA 82 0] R 522 7
3 RUITE G TN BT IRF AR i, Al A AL & A AR A ] 9 553

* 11 0T AR R AR 4
ALnLaborcost
TE LN MR AR
(1) (2)
0.083 ™ 0.011
Robot_density x Dec x ALnIncome
(3.529) (0.226)
-0.288 -0.489 "
Dec x ALnIncome
(-2.935) (-1.727)
0.630 0. 696
ALnlncome
(11.158) (3.961)
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g%k 11
ALnLaborcost
TE R AR B &K 8 R AR
(1) (2)
A ERBI 0.071*
BHEE 3z # 3 #
FEEER N Pl =
N B [ E P =
ORI 12277 12360
FER 0.345 0. 600

(2) AN FEVAEWY (RS AFTa]) , BEE AR K, A 7 L SN My R A 8 o i & B2 A AiEAk, A B4
Fag 2z g A 2R X [ 22, AN 25 5 52 258 B2 AR 952 0 ( Loderer 25,2017 ; Maksimovic #l Phillips,
20084 ) AT 42 Y 2N R A T SR A AR S AL, A AT RE 7E 228 TS ) o Ok BT 2 R (Hansen,
1992 ; Kortum Fl Lerner,2000"* ) , PRI, 445 2 )30 Ao I 45350 11 B3 T 00k /R0 35 T 4 g 1) e g
FRAREEAR , RP ST i 1) 456 2 W) 4 55 3 1 P AR A1

FRAE A ) B S7AF IR, A SCBE A 43 A 1S B TR S B AL A 7 RS ARG 560, 25 SR a0 12 iR,
=T AE I Z K AE T LA O REAS P AR R AT R A R, T ALES AN
G757 8 S8 3 A AR B A T AR

* 12 J& LB 18] 4
ALnLaborcost
T E Sk, SL B JE] 42 % LB ] K
(1) (2)
0.056 " 0.019
Robot_density x Dec x ALnIncome
(3.399) (0.736)
-0.322" -0.481™
Dec x ALnIncome
(-1.899) (-5.286)
0.643 ™ 0.676 ™
ALnlncome
(7.976) (12.652)
AEERBR 0.037™
BHEE 4l =l
A E s b
N ] B b o
L 18 11168 13469
iE & R? 0.393 0.417

3. “HLERIR N BB HIE TR 5 4
(1) FrA R, A ks BRI SN BOA FIAE 2 54T, 58 BUPR Bt 2l A 55 36 )
Gk sE SFBORYEAE 55 (Bai 57,2006 ) 7[RI, [E A iolk K 20 4k 1] R 28 3% 4 v o 2247l oy 22
Wi A7, 75 228V Sl BT AR B A5 7 T B n] SR DR, 28 U AL/, T DAY, BV v i ol 5
W e 7, I A i el ek RO B3 i/ e 45 75 2 B AR 1y T RE PR AR, DRI, A il s R AL
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BN T BB EAR , R I T RUARS P S BEURIBRIE W ,2015) 77 AHLLZ R, RE A
TE 5y TR B HA ORI R G PR AN A 5, A n] BELE R HLAs ALK P T FEAR N T AR LAY
XEZE TS o PR, AR SRALAR AT 57 Bl 3 AR R P 1) 2 i el o 4 A S B , AR
WMERAEAN [F) A SRR A P 3 B 22 5

13 IAFPARIAEA T B EIREER . TV HL & AN % B =58 2 07 B Al A
HR N IE R A PR FPOR 3 T ) 28 A 5% HUKF B SRR, Tl bLgs
A AT DA S8R R Al 9 57 3l 0 ARG (ELG (R il JE 35520, X UESE 1R SCGEIE,
QLI EDUE T B & AT A A5 57 80 AU P A R PR S AL

#* 13 M R4
ALnLaborcost
T E REMW B A 4k
(1) (2)
0.044 " 0.016
Robot_density x Dec x ALnIncome
(2.311) (0.817)
-0.461" -0.641™
Dec x ALnIncome
(-3.392) (-7.264)
0.672" 0.796 ™
ALnlncome
(8.776) (11.381)
AEERBI 0.029 ™
BHEE 4l =l
A E s b
N ] B R b s
ORI 14437 10200
&R 0.416 0.398

(2)FNBHETT %EﬁfgﬁfiqgﬂijjT:,%?ﬂiﬁ%ggﬁﬂﬁiﬁiiiggﬁnqiﬁﬁ(Syvemon,2004)[M],ﬂﬁﬁﬂﬂ:

il FHALAS A RRA I BRTH e i 3 (Ui 45,2022) ) ) B UEX — 40 M, A SOl FH R 25 1 K

B T3 e P AR AR Fi MEHAR B TP N 80 s i 5w e MR T S 5a ele AR . 204 Iml U

WEERIR T 14, DAL AN R AE @ T 58 PAEAS T B AR 1 Al 95 3l 5 AR 1, 2 1) 3 502

FAE 5% BY/KF- B2, R Y BT 58 it Al B 22 Tl Hls AU N A,
X} 5 811 7 BUAS KGR B 40 AR T S 58

* 14 DB
ALnLaborcost
TE KT %4 BT
(1) (2)
0.032 0.072™
Robot_density x Dec x ALnIncome

(0.352) (3.055)

-0.438™ -0.567"
Dec x ALnIncome

( —4.486) (-3.365)

0.667 0.715™

ALnIncome
(13.059) (6.005)
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g% 14
ALnLaborcost
T E Ko w4 SRS
(1) (2)
AEERBR 0. 040
BH L E 5 5 4
A FE 1 E Y e Pl
N B B YR b s
A 11080 13557
8 % R? 0. 364 0. 467

(3) KBRS RE ST . B SR ISAS K VERE A B Tk s oz & (HRR 61 TR e —mh 2 2,24
RARGTI A FITZY REF=I, 55 3 TG IRA 2 T RE T Bl AE AL 0 T 5 4 rp e R AR
£ [ e o = 1 P S N 4 2 VA S I = S B R A 0 o B i A EE b e e R
WA, i 578 I RAR IR AR 228 A BT A LR e B AR XS B X 3 A i L
TRAF57 8 S RAMBLAR , n] RESE R AR A A R M e, 500, EA BRI R, & P S vh B ad i A
LR HE AR SR A 1R B AR AR A W M RS G Y, 28 B & M 280N (e e A s T4
2017) 1, FET BRI ARSCN Ty, 2% B bR T g I il T LA ik p 1 A 1 D X
B = AR X BE 7, AR A I ML e N B T R

RSO AT R B0 B B A o oAty e 2 7 4 v B R e i AR B sl IS A AT A A
JEE (S BORE REA I 3 iR AR LR HEAT 1 1A 200 . S5 SRANER 15 o  HLas A 57 8l 1 A R 1k
(AR AR T AR P B P R AS TR A7 A, 2 T 25 (60 B 5 1 8 0 i g, ol mT E £ B
A AR B TR AN B A B S T AN S KU R Ak, A 2 1 HLAs A
(475 SR 55 3 Sy A, —E R _EARIIE T 95 3h i s et

% 15 EPEFEQA
ALnLaborcost
TE WREFEFE mEPEYE
(1) (2)
0. 069 ™ 0. 025
Robot_density x Dec x ALnIncome
(3.131) (0.989)
-0.671" -0.250"
Dec x ALnIncome
( -6.037) (-2.203)
0.792 0.557 ™
ALnlncome
(12.098) (7.167)
A ERBR 0.045™
BEH T E gl gl
A E s b
N ] B E R & Fa
AR 12159 12478
i E R 0. 480 0.372

4. Y\ _EFHESHLEE A R F B9 R 08 53 AT
ARSCHE g0 1 55 8l 0 AR BB PR | BIRSCACHT AR 28 A0 B A b Ak ey 52 38 Tl AL A
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BRI, S M8 2 ek (IR 145 2022110 Jr I 84 2021 1%)) | A SC 3= B Al F A T B £
TR PR . 50 b RS 9855 1T LAUR TS T BB AR T B 22 | o T DU b T
A B TFE D S B e AR I 3 A 2 I 4R B R R A A A T B T fE
JE T ) SEBRAE L, B IZ ST 57 80 1 AR R A8 B I 43 W A B T ik — A5 B TR AR S BTk
A, I, A SCRE (1) —(4) ARSI R B A B Dec BTN b FHHE AR & Inc, -
PR T R 34, 25 R 408 16 P,

B (D) FNEE R s EHAB R RAAREO T A BT 1% 557 8h I AR 24 0. 626% |, T4
(2) F bl A 28 BE -5 WS 8 AL NS A S8 AR S (1) = 30 A2 3fe R EUAE 5% 17K L i 25 R i, %
B ML i A AT 42 v B, BRI i 55 57 20 1 AR SRR, BVAIL e AR 3 i T A P f o
B AEWA LT T ATTRIERA . 56k, Tk ALES AN AR BB 3 i B AR
TR RE B T RRAR T 97 30 1A (A ), e b TS 38 s 42 T B A A P R 1 95 30
FIREAS L BE 5K (BE5%0)  AE PR B B R B T X 55 Bl g AR 1 A 28 i A, A Bl
DU N 2R 3 18 5 508 IR o T SR A

* 16 BN EFEAEARAEE S 5750 A RAK 3
. AlLnLaborcost
RE
(D) (2)
0.288 0.327™
Inc x ALnIncome
(5.554) (6.358)
0.338 " 0.303 ™
ALnlncome
(11.475) (8.643)
-0.050 ™
Robot_density x Inc x ALnIncome
(-2.648)
EHEE ) )
A FE 1 2 R b b
/N E] [ R s ped
L 24637 24637
iE & R? 0.411 0.412

5. /AN AE &R A

RETHLG ADLHIR N TR, A SCIE TP T HX 57 8l 1 AR PE RS20, AN 7T s 4
AR , Al W B B N LD R B (4 A 7 BORL AR Sl RN A1 R M5 2k — 25 2 A7 T Tk AL
e AT A BAR B DAY R, D B iX — I, ABETEAE S 1 Tl ALAS AR IR Al B 28
B AR TR RS S A (A AR SR ) BRZ IR, S5 2R N3 17 B

* 17 HL#s AR & G BN ik A M
_ ALnTotalcost
=
(1)
-0.011
Robot_density x ALnIncome

(-0.965)

-0.002

Robot_density

(-1.159)

0. 844 ™

ALnlncome
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Artificial Intelligent Manufacturing and Labor Cost Stickiness :

From the Perspective of Industrial Robot Penetration
TIAN Gao-liang' ,SHI Nuo'*, LIU Xiao-feng'
(1. School of Management,Xi’an Jiaotong University , Xi’an, Shanxi, 710049 , China;
2. School of Business, City University of Hong Kong, HongKong,999077 , China)

Abstract : Industrial robots are important for upgrading China’s industrial structure and promoting high-quality economic
development. Industrial robots are used in various production and management activities , arousing widespread attention to
their possible economic consequences. The widespread application of industrial robots not only replaces human work in some
simple ,repeated , and high-risk fields, improves production efficiency and quality, but also promotes the transformation and
upgrading of traditional manufacturing industries. Existing studies have fully discussed the employment replacement and job
creation effects caused by the application of industrial robots from the macro and micro perspectives,but there are relatively
few studies on how it affects the decision-making of enterprises based on this. Therefore ,based on the two effects discussed
above ,and combined with the current situation of China’s labor supply and industrial structure , this paper studies the impact
of industrial robot application on the stickiness of firm-level labor costs.

We find that the application of industrial robots significantly reduces firm-level labor cost stickiness. Specifically, the
application of industrial robots reduces the dependence on labor in business and operations, and enterprises cut more low-
skilled redundant labor resources when performance declines, adjusting labor costs by reducing the number of employees
rather than reducing employee compensation. In addition, the reducing effect of industrial robot application on labor cost
stickiness is more obvious when the feasibility of labor replacement is high, the cost of labor adjustment is low,in private
enterprises , the degree of market competition is high,and the degree of customer concentration is low. The conclusion of this
paper enriches the research on the economic consequences of industrial robot applications, adds to the literature on
influencing factors of labor cost stickiness, provides direct China evidence on the robot replacement effect and, thereafter,
improves enterprises’ efficiency.

Based on the above research findings, this paper provides the following practical suggestions: First, under the
background of increasing risk of potential labor supply shortage and rising labor costs, the application of industrial robots can
help to reduce the stickiness of labor costs through reducing the dependence of business operation on labor. On the one
hand, the reduced labor cost stickiness can thereafter help enterprises respond to changes in the market environment more
flexibly and reduce the uncertainty of their business operations. On the other hand, work that used to require much manual
participation can be completed by machines, enabling enterprises to focus on business tasks with higher economic added
value, which positively impacts enterprise operation efficiency and value creation. Therefore , enterprises should acknowledge
the development trend, implement industrial robots, and actively catch up to the artificial-intelligent manufacturing
transformation. Second , for the government and relevant departments, relevant policies should be continuously introduced to
promote industrial robot application and development activities, which are important prerequisites for optimizing the
employment structure, raising labor productivity, and realizing Made in China 2025; also important guarantees for fully
tapping the potential of the second demographic dividend and promoting the sustained and high-quality growth of the future
economy. Third , the application of industrial robots has a greater impact on the jobs of workers engaged in low-skilled routine
tasks,and the job creation effect has also led to the emergence of new tasks with labor-comparative advantages. Therefore,
individuals should actively participate in learning and constantly improve their ability to adapt to the needs of tasks in the
era of intelligent development. Fourth, based on the labor market structure and industrial structure, the labor displacement
effect of robot penetration may have adverse effects on employment. The state-owned holding, maintaining an orderly market
competition environment,and having a stable supply chain relationship are efficient ways to alleviate the negative impact of
the displacement effect.
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