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T o oAl e 23 IR 109% 5% T 19 (1 5835 KT 45 P9 BU(E D9 2 T 2R 78 11 [ — 4R 0 2 T 10 R A
2T B, TRA

LIALERE

AT BAS 72 2% Blanchard and Olney(2017) . Zhao et al.(2024) f R & 7 ik, M 2B K LA 1,
BARTTE , % 83 5 5< 0 %2 58 A B9 Tk B A ke Y5 3 8 60 458 W o o [ N A 7= R AR 17 o Pl i
RE B Tl MLgs N 2238 i AT [ B 2 0% A 52 ), 910 i 2 52 30 1 oA ol th F0 AT Dy DL KSCHE A 388
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F10 [ PAY 228 5 A k1 2 I, DTG 5 A 30 i PR SRR 3 O A 0 A AR PR R 0 TR A Tl L ER A,
F e FAC IR (R0 ) B 2 B Ja P (Ui s =) S LE A A e R 2 3 mvE CHESI R T,
FAXST  ,ok B 0 e B0 HESh R R e A B (R ED 9 “ sl RIR "B A AE o W 2R a] DU 2 82
i TN AL e A 0 A8 S0 AR R Bl R R I A 52 o Tl LS A 1B 9 T S A K Bl 3ROk A
TCHE S R TURT LA G L S AR AR R SR

SVEIREI %
Ak B

— figh: Pk Y T L AR
TALHLE A W2 . e —
(EFi. £%E) Aoy it 5 2 s

4k L1 S5

T e 2
ﬁ.%g;{f% €| IR

$fea sk | T 8k

E1 ITETEMEDR

FET U A SCE Sl 2 (18) 45 2 ¢y b A= 8K By R R AL A B A [ (BRI G D) A e [ 3 AL 2 i
BIILAAE . Hodr, imp_robor,, /8 Tl HL#E A HE D[R i [ (BIAS SCH% 200 72 A 1 1D 76 £ 4F N ¢ [ 1
A Tl WL A K . MR IE Acemoglu and Restrepo(2020) , 7 3C %k £ HS6 17 10HS g 847950 f4 7= i
R =R Tl HLas A#EH o robot, Fon 5 o 4F 1 o R 230 T HLER NSy, 0y iy, 50
B R AE Gy Tl MLgs A 2E 0 A Tl AL #R A 0 B8N . e, Je i sh T, it it 18) [lE,
T LAA5 B AR 7 5 0 28 8, 0 10745 30 Tk L2 A IE L B BL A (E 7, = et

Inimp_robot,, = o + Blnrobot, + v, + v, + y. + &, (18)

M) ENH ] I A E 7., & Tk HLEE A 0 E B ¢ B £ 5 &8 M 59 a2, H ik, 4h
AT A AL B R Al DT o AR SCGHE D0 R D FLER N L (A A L
PR e R 22T LI A, O U 3 LA REAS 100 (1995 4F )i &l H A7k i Tl AL A A7 = o L
W 11905 BT A B AR SCHY T H AR &

robot_IVy, = @ 1905 X ln(z;\;yic[) (19)

Horbr, Vo g i B O ML N K e 1S A, S B AR Il I A R AR A, A SCHE S (18)
A B it b B A o L A R — R0 TR A SRR AR (R4 SR B ) A
BEOCRAE &) 00 Ml BBE 2 5 AF 0y [8] 5 500 32 B3 LA R o o AL A N 1 SR A A S (0
HHOEEMARKRE GOF T2 R MWL kg, D@ T ™% T LG
(robot_IV_strict,,) ,E R Fa fat PR 56 o

FIEART TALHLER AsZmm i O e A lfiny THA KRR, Hd B (1)—G)FRH
robot_IV , VE R 1. BAF & 55 (4)—(6) 5 R FH robot_IV_strict,, A5 R T EAS & o AT A&, [\ 45 51 35
55 Lo [P 45 SR DR 1 — B0 A RN B9 T H AR SR g6 rh, Tl FLAR A (8103 3R 80 35 0, R W Tl
PLAS AR 1 52 AL R 2 e g e 4 7 oy £ AR R ST A s A AL 1 TR
R e, o] 45 51 R R AR, SR W TP AL AR A2 Hh O A9 B i e 7 5 A e B LR DR A . TR
A5 B Il 25 5 KP=FAE 4 KT 60, R W Inl 25 - AN AR 55 1 B [

107



MEE: TUN[AMAERE IZES “MEREF"ER RERS”

*=3 TUMBAZMEOZESNFINTETERLK
T HA crobot_1V,, T.EA & crobot_IV_strict,,
(1) (2) (3) (4) (5) (6)
& YIa FizEd | Mg VBT JoT 5 G it 50 G
In Tl HLEF A7 & -0.0393" 0.0199™ -0.0548" -0.0423™ 0.0234" -0.0601""
(-1.9624) (3.7524) (-2.4858) (-2.0448) (4.2583) (-2.6285)
BBl
robot_IV,, 0.2984" 0.2972" 0.2970™
(8.1369) (8.1287) (8.1282)
robot_IV_strict,, 0.26027" 0.2591° 0.2589™
(8.1349) (8.1241) (8.1221)
AR 2 2 2 2 & 2
7 il ] 58 47 = 2 = = 2= =
Hh 1 —4F O [ O s 2 2 s P b
#E [ —4E fy [E 8 B 2 b= b= 2 = b=
#EEE— O R E RN 2 S 2 = 2 s
KP—F {§ 66.209 66.076 66.067 66.177 66.000 65.968
LA 25233745 24699937 | 24667715 25233745 24699937 24667715
. REERR

AR = A 2 0] 25 R AT AR AR A 5 OB A O A bR o B 1 S AR T
it BT R S BN RS FE B B T L g AR OCHE b5 . QR AR TRl SR S hm i, DA 58 537 I 41 P AR
PNV Sy AR AU INEYE: 17 (= D R /B = N AR e ol |21 B 8 Bl <8 (S W Y = 2 9 ]
— ERENGITmIE. FIESS RS = A BIFE L, Panel A Panel B #l Panel C 735 ExR T Tl AL
K 7= R R (v 0 TR R T T S R SR R R IR g R,

CL)HEBR I 352 22 X 45 R AR o — J7 1, 58 T Tl AL X 1177 b 40 6 52 e 94 ¥ 80 17 2%
5o B UEREN O SRS BT R AR AE GE TR 25, Sk s/ 0 B O R RN PN AR L R R AR HE R A D i
7 i 8RR dr o M EE R 0T LA, Tl HLES AT 46 HE 4 i VE 5 R B 2 0 1E, RE T
A HLEE N BEAR T Aok 077 b s (A HE 4 LT, R I O 7= S A% R B ) B E T A8 SO (]
B4 . 59—, AR X% Khandelwal (2010) (14 8075 , 6 52 5 0K B B 2 18] (4 XL 0 6K SF DL R
52 T [ 2 ) ) e 0 T 5 AN A B 28 LIV Dy T B s R PR Y B /D R A I 1
v JOT R o KR b, AR AR T R A O T AR A, E 2B T A5 5 Y 5T R S A0 A b 1]
U1 25 AR SR AR 1

(2)XF Tl ML &% A A i B — 2B A o B T A S0 0l 0, A SOk o6 T Dok Bl ek A AfE i
PriA R £ L HK —FrdE . Artuc et al.(2023) K F 10% 37T 1B R X Tk ML g8 A\ AF | 17 % 5=
A7 . Graetz and Michaels(2018) £ 73 BT Tl AL A 19 28 UF STk B, B 7 % Tl ML#8 A 37 1H R H
10% W47 IH R Z 40, [ Bk R T 5% . 15% WA R [F B 97 1H R bR . A3 7F 2% Graetz and
Michaels (2018) f 1% , 7 5% . 10% . 15% = DA [F 47 IH 28K F  %F Tk L as AN = #1743 1H .

@© FafdME 45 R 2 WO E Tk 285 ) M3 (ciejournal.ajeass.com ) Bt 4
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) b, 2 18 3 TFR A0 72 r 2 B0 00 80805 h L R 297 30% 1 ol AL 28 A B 0 28 BT AT A7, A4
SCAE B UE B U3 EB 4 % Acemoglu and Restrepo(2017) A9 b B 7 3 0 X #6 K 0 2509 Tl Al 8 A
TR AR LB 4 W 48 45 A ATk o R B AR I H 25 RS 25 32 B R A0 R ATk Tl HLES N B2, AR SC
HE— 25 B X AR G AT VAL 0 Tl HL 3R A AE A8 bR AT B o A, 2 R 3038 43 SOk i & OR [WlAT
A Tk LS AR R AR BLEE SR N A BL A8 AFF B 3K — F8 5 ok Rz ATl Tk HL#S A fH %
4E FF (Dauth et al., 2018 ; Krenz et al., 2021) , K Iy, 7K 3C [R] & ¥4 @ 2% 25 48 b5 H DL B 8 LA #% 0 i
AR i o M 10% H7 IH R IEATH7IH G 09 Tl MLES AFF i A 247 Mk 42 100 1l BL 48 A 77 6 D
KN B Tl WL 2% N A B = F 4 Ar X5 Tk L 2% A48 bm 2F 47 2 40, 0103 25 SR B SR 30 th B4 i AR
fa

(3) M2 TH B9 $% . Angrist and Pischke(2008) 4§ H , #5575 1 B % %0 415 7] 7T 8 47 76 A0 & 4% , i
HH OGP e B 1 R TR 2 2 2 PR DG (B G T 5 8 8 ) o )3 10 ) [ R R AT B . AN TR 2R TE
WF 5% AN [v) ) 0 25 6 A T) J22 T 2R A7 2R 28 20 T, 6 25 A ) R AR Al 7 7 5 1B JBOAN [) 2R 288 )22 T A7 Tl
IH B B o AR, 55 A SCAE A [ B8 77 1 SCERAT < Schott(2008) {1 CEPIL BACL 4% 43 4 i [ i
F1 72 i A 4% B n) 0, SR FH SR 26 70 012 18 19 81 I3 45 3R Crino and Epifani(2012) 7643 A AE P2 3R O
77 it BT AT AT O TRl 3R 2R 0 ATl 2 I 5 Aleala(2016) 7640 BT 7= & &k Ak L5 Hh E 7 i B
W2 E R0 . B, S S 1 OLS A% P17 A Hh T G A2 77 (0 (A A o 1R 1 B
AR SR AR [ 1) R 2 i AT AR AR VR B8 o BT LR B, ISRt 10 [ — 7= S —AF ) 2 1 1 e fE A
22 M R A B AL AR A R A W MR R AR S M s

() HE B AR s (8 X 25 B 00 T4 o Il I REAS rhm] BB AE AE 8 4047l 0 0 7= S A A% i 1 i o 6 DA
K5 PR L S B A S TR IR T AT I RN B o 3 43 A i (B Y AE A, — T T BB 2 R
TG 2T T 80, i Il U 25 SR A AR N A R T R 5 — O i, WA SR ARG O 22, I8 4 K (E
o W /INE B A7 AE T RE 25 1 H0 H Al RE AR A Il I3 25 21, 5 BOAR SO [l 51 45 SR Bl = — gk A R 3 o
BT U0, AR SCHE— 25 B BR Y E P S AR S R DA R B R S (8 A 5 T 90 v BORIIG
F 10 0 LB FEAS DT O AR SR 102 25 SR 00 HL U A T o 500 ok ke o £ 094 T 00 285 SRAK 9% 6 B 1 4%
G iR A

B, T WAL AR E O 5E S ALE 3R R AT

USRI ER 7, B 0 A Tl UL ae A XS H 52 4 ML 89 22 i 1, i e BTl ML N 23 4 J6 ™ i 4
CREBTAR T, O B AR AN B B AR 26k b AL AS A I 1 SE S ML AR AR AR
Sy 46 G0E AL 23 Bt HR A UL A R AR S IE R TR AL, DA KON 2 AR AR T Tl L AR AN H T 3E
BL 9 5200, A% 5 43 0647 40N 40 R 4307 - D2 %2 Tl AL &R A6F HY 11 7™ S A BB ™ < o 6™ 114
S 3 @ERGE T it B AL R 5 S AR Xof Tl AL & S W60 11 5 e AL A 981 19 28007 s @B g6 i i |
P14 1 T 3 5 A A Y 5 B S

LHAFR“NEHHE S5 REHE”

G55 BRASALRL T AR el B T T ML AL AR N B A R AR v AR R R R, LA A
Bt S, B 22 NE > 0, He <)o B AELT 978 0 7 E , Tl HLEs A5 A W
Al 2B 7 ] — 7 i 14 R 22 B D /N B T LA AR T BT R B T b Ah, Tl HLAR AL
] E T O [ Al (9 320 PR AS RE TR, ph R4 /0N 57 el A A ZE B B AR B BB o T I, AR TR B X
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COAR B RS L R R T R AT A S o AT RS R B S e T [ [ 5K
AR T) Foft 28 19 7 it (HS 6 A2 AHS — B0 2 W) M A% RSt ) 22 B, 55 A I B ™ R Joi 9 66 ™ 0 /0, DU
Ud B 25 [ (] 57 i 22 1) 1) 5 S IR, Le B0 AR XTI B, %0 i B 72 it Robot, D9 Tl BLE&E A A
BARAR , AR X R T i BT FEAT MV — A A5 2 T % RS B Ladder,, 77 AR BB T B
BB RN 2t OV R AF HATE R 2E VTR B9 B A A% ol G 22 B (Khandelwal ,2010) , [A]
AR

Ladder,,, = B, + B,Robot,, + yX,, + 86X, + ¢, + o, + 7, + &,, (20)

R AJER T Tl LA AT B A0 b B b ™ A5 7 B B T R A el A5 2R B (1) —
() BT AT )2 180 14 T8 R0 I % SR AR A [ 2 00 ) RS A b o 22 o DA 3R 4 1 [T ) 25 2R
HOT LUE TR TR T AN ) 4 B A [ 28 RO DA KR SR A E AN [R] J2 T R AR A bR o 2R 2 U L 4

WHARERAE . TP AL AR AR A% B b ™ R B2 B B8 ™ 1) 52 T 1 A 35 Sy 67, U TR Ok AL 19 1
T, % E fH] — ?‘tuntﬂElﬁ‘*%ﬂ*l]tﬂl:lﬁa%ﬁﬁilﬁfl_ﬁﬁfﬁd\ X IR A 2% [F 5 S AR B e
WS, 29K, & B 7 A A RN B ), A AT BB I — 20 S B L T OB L TR T A B
FERR AR H A ML A B3 i At v T 3l -

x4 HOF®“Bri& " 5 “REM " EFL R
(1) (2) (3) (4)

Panle A :“ 4% B Bh 7 ki 55

In Tl HLEF A7 &2 -0.0070"" -0.0053"" -0.0070"" -0.0053"
(-15.3914) (-11.7672) (-15.1795) (-12.3898)

FURIUE () 13029095 13029095 13029095 13029095

R? 0.4358 0.4567 0.4358 0.4567

Panle B “ 5t B B " A 42

In Tk WL#% AFF 12 -0.0007"" -0.0004"" -0.0007"" -0.0004"
(-17.9982) (-11.6005) (-10.8218) (-8.2281)

P25 1) A2 b= b= e =

7 il [ 52 %7 2 2= b 2

HE 1 1] [ %0 I T b w

AF 5y k] 2 A5 i 2 7w 2= i

HE I — 4T 053 [ 7 5500 e = g =

RE 7 7 i 0 E—F A E—F

RURTIE(R 11128414 11128414 11128414 11128414

R? 0.2103 0.2405 0.2103 0.2405

TE A5 WEUE R T BB 2 WA R AR e 2201 5 . TR

L EmBEREENESR
7 A ARSI A Sy ke Al R R 4 i B P R 2 — B A AR 8 S )R i E
Un SRR b 10 AR R R, DO R A 0% e A T 3 T LA 22 A ik TR Al R A
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] T LA B AR I s 11 B o 256 B SCIY B 40 BT L B 9(0lnp, /016, )/ao < O RHT, = it B AR 3 1 4 e 0%
6T Tl ALES A SE W E A% 38 G AL (56 2) o R TEX — BUd , A SCH 52T 7= i B R e
PEXT T HLAF S0 H S8 G ALl 08 A o A S T A RS rp A In B2 AR xIn T HLER
AR BEIHFT AV, K SE 1) (3) (5)FIRAAE N O E—ER 21,455 (2) .(4) (6)F 58
KM O E——F0 20 AT LLA X T R0 5 In BB xIn Tl HLES A & 1) 28
IR A T, P R A B RIS AL T Tl HLAER R MR R AR S A L 3 AR
WOUE T B 2 X T B e g ML NS AR T LUE T AR S o O R LR
B F R, B, SRR HE XS 77 i R DU I E T . DASEE T S5 R A In B AL xIn Tl HLAR
NAE R 2 BRSSO BRI 2590 — 30 7T RE 0 R A T, Wb 580 7 AT R ARk
S8R, FLTRT I 0 T 37 56 G AR B AR, 4R o A 7 SR R AT A R R AR R A A5 B SE B Oy 2 A AR
S oF 7 i SR 4 R A T RE IR R B

x5 XFrEmBREENKRE
RN, o Ak 3 4 ks 38 4
(1) (2) (3) (4) (5) (6)
In Tl HLAF AFF B -0.0012 -0.0012"" 0.0036™ 0.0036"" -0.0036™ -0.0036""
(-0.8269) | (-4.0619) (6.5336) (45.9501) (-23162) | (-11.4609)
In B 1R 34 XIn TV LR -0.0008"~ -0.0008"" -0.00001 -0.00001 -0.0007" -0.0007""
NAF- 1 (=2.1721) | (-8.9878) (-0.2285) (-0.6235) (-1.8567) (-7.5972)
P45 ) A £ 2 2 JE 2 £
7 it ] 5 24 17 e = 2= = & 2
HE O — O O JE 2 JE JE 2 JE
HE 1 —AF 053 [ 22 SO JE 2 2 2 2 2
T — A5 [ S R 2 2 2 & 2
Bk o E— o E— HoE— o E— HoE— 0 E—
Gy P AR A P AR A 7 AR
FURIIRTEN 75941428 75941428 74123323 74123323 73951856 73951856
R’ 0.6291 0.6291 0.1366 0.1366 0.6094 0.6094
3. RS AMIER

B it A S, BRAE 23 T iE K B, B B AR L 2 X Tl LA R e A S A AL 7 AR

P ER . B a(olnp, /016, )/ < O W], B2 By A IG5k Ak 1 Al AL A2 e 10 ) A A B 4
PLEI (R 5E 3) o %5 B R0 52 5 A Y e B4 DN 3R 22— il Ji 2 i JAS , U321 52 B [ 2 () il 3t
T i ol T8 IR B A 7 A 55 AN A E OB T RS R A AL SE AL B PRI, O B AR
3, A SCAE SEE [T JIASE A SRl b, B A In 3 B BB B xIn Tl AL #e A 52 B BEAT R, 9 4iE 57 5
A X Tk MLAS R e i E 52 S AL B I8 9 AR o R 628 (1)—(3) F1 R I 1 e 45\ D i 2 1Y

@© 77 B AT RO K U T Soderbery(2015)
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3T 22 TR] Y M P ok ik T M P 5 (4)—(6) 4 T R FH T L 2 T b EE I R ok At
795 6] 4t P S, i 390 B S B0 SR R T CEPLL BACIEH 2 o WA 25 2R WO, 57 50 AR 3 s Ak 1 T
AL AS A 05 5 A& SE 47 B TR 3. (EAS TR 02, 7R B SCRE SR h Kl
I8 AR T R HE A BT 4 A 2, R B AN AR R . (AR 6 IS5 R 8RR
Sy A 35 584 T AL L &S A2 mi th 10 B 3E 4 LR, S e B AR IR A e e — . W]
B 09 R AE T B B R AL S R AL, T O B s B S E B T BE R BOSIESS R SRS IR AR AT .
A SCHR AT LLE 3003 2 O vE B 5 S iR A 7 i R S, A R B T UK L s AR 1 7
16, JoT & 00 5 A9 7 ol A1 7 4% ) Ml 38 A7 8 AE 6 T 58 49 1Bl 2% (Hummels and Skiba, 2004) , 5 A< 30 5%
HEZE B — 3.

*6 XFREBANKE
P B AT N 11 e 2 1 408 7 3 P[] T 2 [
(N (2) (3) (4) (5) (6)

RN JBT e 55 4 W se g RN JB% e 55 4 ¥ e G
In Tl L& A A7 0.0094" -0.0044™" 0.0124™ 0.0089™ -0.0044™" 0.0120""

(2.3047) | (-2.6222) (2.7315) (2.1787) | (-2.6223) (2.6268)
In 3 FRPE 85 xIn TOlHLEF A | -0.0017" 0.0009"" -0.0023™" -0.0016™" 0.0009"" -0.0022""
fiht (-3.3288) (4.6595) | (-4.1200) | (-3.2009) (4.6356) (-4.0137)
P 1 A8 2 P P 2 P 2
77 it T 5 28 L e E 2 2 2 2
HE O — R O R R RO 2 2 JE JE 2 2
HE 1 —AF 053 [ 2 2800, P 2 2 2 JE 2
T —AF 3 [ 5 R 2 2 2 2 2 2
RURIIUE =) 75424637 73567177 73368595 75424637 73567177 73368595
R? 0.6235 0.1323 0.6033 0.6235 0.1323 0.6033

TE 85 N BBy T TR L [ — 4R 0 )22 [ B A AR 22 3T B0 L

4. TR FHRENR M

TE BRI TY op7 f Jo B O T Aol 2R 7 A s AR R B . SEBR b 7 R SR nTRE D T H
) b T 3 BE AR B A 22 MO R . — BT L B S AR R R A R4, e R R R X R
o, — AN FE T 3 MR, T 3 S A R I 2 (Melitz and Ottaviano, 2008 ; Ding and Niu,
2019) , 11§ B 2 xF 7™ i o et 1) 30 B R SEEOR U s L PR, AT i A A A REAE T S T o R
ZH . BT AR SCEEME RN AR g i 2090 A In th 1 H B9 E GDPxIn Tl HLEF A A H
T, LRI B AT S B e o 3R 7R AR A BHEZE RSB (1) (3) ((5) 5 RKTE
T —4E 2L 55 (2) (4) L (6) I R ZEAE M 1T E — 7= i — 4Ry 2T . ol LU Y, oI 2 AL
N T SE A R M A TE S, H B GDP 5 Tl ILAF A S B IR B W25 O OE , BRI RE A
1A 30 1T 37 5 20 A5 B2 B 38 00, TP L AR 00 H 11 Y A0 s 5 4 AL TR 8 T 1 55 < o S A B
A Fr$E Tt .
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x17 XTFHOBMBHHESFHKE
VK JoT B 5 A Hir k& 5 4

(D) (2) (3) (4) (5) (6)

In Tl HLEF A AE -0.0250"" -0.0250"" | -0.0055" -0.0055"" | -0.0192"" -0.0192""
(-5.5006) | (-21.1126) (-4.7254) (-20.2027) (-4.2760) | (-15.0373)

In 11 H A E GDPxIn Tk 0.0008"" 0.0008" 0.0004™ 0.0004" 0.0005™" 0.0005"
Bl N = (4.6909) (18.8227) (6.9260) (34.0237) (2.9486) (10.9243)
P 1l A5 = = = 2 2 s
7 fity 8] 5 207 = = = = = =
1 — ] O = = = = = =
HE LI —4F 003 [ 2 3800 = = = = = =
B — AR [ RO = = = = = =
R®xr HH E— HH E— HH E— HH E— HH E— H 1 E—

Ay e Ay 77— Ay 7 A
LA 87320791 87320791 85223772 85223772 85005385 85005385
R’ 0.6327 0.6327 0.1375 0.1375 0.6127 0.6127

FE 45 5 B B T K 2 T 08 0 3 1 £
A Bl EBREREN

ARSCRIESE Sy o I ey 52 B s Jo e X A1 R 0 SR BRI T S S MR e K O B 2 B
A 2 5 T A B R R AR RS . AT B A O A% 0 A B T BE AL IR S R L AL A
5 [ Br 52 55 4 A AL 5 2 i 20 o g A O g K S T R 28 5 T AR LA R ke 1 B2 ) v o i Y O
o JEIE T LA AN SE0E O 3E L A B T8 L AR A A T HLAR AAEHE S [E XA 5T
Gy e R R AE A . ARSCHETE R B OBNE b, Tl ALER A n] RLE i £2 Al A 7 32 117
Jot e AR 7 R I Al AR SRR AL 5 5y o BRI s — 2 T L g A M Al 2R
AR, FE B A B E Al AR 7 B8 T B AR DT AE A3 25 M3 W6 7 i A A 5 — 2 Tl ML A8 T Aioll 28 7 Y
7 it SR R 5 o A T S SR R R Al i AR S T SR AN 5 R R AR, e Tl AL
for NI HH 07 il A4S B4 4 S0 R A0 A% S A LR 0 o B A AL A R A )RR R T R
@SCUESE R LT, AL HLE A0 O BEALAR 04 52 4 "B o L 435 B Bk SE 4 " BIL L (R A SE 47
B BT ELd B AL IR IR SR W (5 — R PR e T R B )n , EikghieK
SRRFAME N o DV HLES A W E LR AL T HY O 0 RS B8 7R BT b R, 5 i R AR B 5 A
ARG 2 SR AL T TV ALAR AN T A% S5 A AL, R T B T S G A B 58 AL T
SeA AL o AT R ESE AR SCH R BUR K 7S -

(D)5 AP T B TF G, iy A 5o 4 " e 1) O s < "0 BB B, o LN 10200 e, 57 30 g 1
BARHZH I, —WIBZ A I ARG A T R IR E R R . NI, Y 51 S Al
2 5 18 S (7 SRR e 1) B e 4, R AR Tl AILAS AL P X 3 5 Al 2R 7 SRR A R I
HAVE T, e W A 3R E RLI AT N BT S A% 8 09 A ™ 05 3 ATV AL B e A AR ik — pLaE )
PRSI A A A7 R S 04 5 B R A P B i I A R e R 55 K- g R A Y
EHRAR E AR, S A P A R B R R
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(2)HEBh Aol A Bl A4 7= 8 B, BT BT T 3 o EARSRIGE Prsa 4, A s A = 2 4
25 1 By 5 e B9 A% 0 0B A5 PE B AR B R T2 2 R T RE I A A s A A 7 47 91, AR B b 4
T e 1o BEAh 0 T E S8 A sh kA ™ 1 4lk, —J7 1w LA B Sl A Az o BB B A
A R A SR B A s ) A B B Sl A A 7 R 3 e R B A AL s O — T Tl Bt Tk AL Y RE
2 [ A 7 7 i 22 e T R WA /DS A M 2 R 5 I A0 W S, A Ml 7 AR T B L FE AN TR T 3
HE G B i ) BRI e, 7 40 43 BT P B2 )+ T W B9 AN T P XL

(3) 3 57 4 v [l Tl ML ™ ol S B (V) B SRR 2R o ol T i Xk T AL ™l 1 Tk 4
A RIS TP AL Al A TR ARG, D (A i A o i ok Tl HLas A AR SR
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How Industrial Robots Affect Export Competition:
“Price Competition” or “Quality Competition”
CHU Xiao', ZHANG Dan-lei’, ZHAO Yong’
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Abstract: In the post-pandemic era, China’s economic growth faces dual pressures from both foreign and domestic
sources, and cultivating the core competitiveness of enterprises has become an important aspect of the current stage. In
this context, new quality productive forces have been proposed for the first time, with industrial robots and intelligent
manufacturing becoming core elements. An increasing number of studies indicate that industrial robots have a positive
impact on export trade. However, there is relatively little literature on how industrial robots affect the export competition
mechanism of enterprises.

Unlike previous literature mainly focusing on the impact of robots on the supply side, this theoretical model relaxes
the assumptions of homogeneous product quality and unchanged demand curve. Productivity is no longer the only factor
determining a company’s exports. The use of industrial robots affects not only the marginal cost of production but also the
markup rate of the company’s optimal pricing through the impact on product quality. Both forces jointly cause changes in
the price of a company’s exported products. This article carries out empirical tests by using the product-year data of HS-6
products from exporting countries to importing countries from 1995 to 2017. The article finds that industrial robots jointly
promote enterprise exports through “price competition” and “quality competition”, but “price competition” dominates.
Industrial robots have shortened the “price ladder” and “quality ladder” of exported products. The increase in product
substitution elasticity and trade costs significantly strengthens the “price competition” mechanism of industrial robots
affecting exports, while the intensification of competition in the export destination market strengthens the “quality
competition” mechanism.

This article focuses for the first time on the impact of industrial robots on export competition mechanisms, enriching
research related to industrial robots and export competition mechanisms. This article integrates the demand and supply
shocks brought about by the application of industrial robots into a unified analytical framework, filling gaps in existing
research. This article verifies the impact of industrial robots on the “price ladder” and “quality ladder”, analyzes the
moderating effects of product substitution elasticity, trade costs, and market competition on the export competition
mechanism of industrial robots, and expands research conclusions of existing literature. First, this article emphasizes the
importance of industrial robots in cultivating the core competitiveness of enterprises and promoting high-quality development
of China’s foreign trade, promoting the popularization of automated production in enterprises. Second, we should guide
enterprises to “transform and upgrade” and actively cultivate their “quality competition” advantages. Third, we should
fully understand that industrial robots will intensify external competition and challenges by reducing the price and quality
differences of exported products. Fourth, enterprises should adopt differentiated strategies based on different trade costs,
degree of competition in export destination markets, and different alternative elastic products.

Keywords: industrial robot; export trade; price competition; quality competition
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