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T At BA BANAEERESES R K5 F
— R T HAELENEL LT
FEE UNF K FE

BE:TUNEANNESERBLERRANFTEXBRERA T HEEHEHREA,
AX ST VI BEAGHENFEABRNE SR T LB A A8 F B R
BER M mEERN, FEHTUNBEAERARERBGNFTEZARENES S, ENITH
T HLEANBEALE ., TR LI :2014~20204F T HLEAEARE BB A S %K
ERHEERA LA AEINRERERN  FEHFZEAN LA 3.97%, FFF R T
NG LR FHRATMEE SR ERH 2 ABBL40%; EFFRFZNFH X
B AEABHFERAZMEES LR ERHZNANELI0%, EFETLIEAFERR
BT 10%, 0 F B E % HE A LA 0.54% R A E Y % F A T H A 0.006%, #*E
B Tkl AR 2E A+ 10%, 0+ B % H @A T R 0.10%, t R & B ¥ # 4 18 fl -7
HTHE002%. FYET WM BEAEHRZE LA 186% TR HEE T LIEAEALEE
FHI0HE RN AEE W, AXATLHBZANBAREARRRET HOHELESLE, X
AT T BABARSL G EHITE, AR REFRET MONE L o,

KR TUANEAN HERHERBAM H/ANH KB

FESES F74 XEFRIRE: A XEHS :1000-3894(2024)06-0046-21

il

—. 5l

FE T 3 55 SRR 8 A AR BT HE sh 1 SR 3K 2h T, DL T LA ACh 20 1 N T4 RE 78 4 R [l
PR & R, At A T B AR AR S . R R R — E R EAR AN TH
BB — LB B K 5187 VR B PR R, Tl ML N (1% S i 00 FH 38 3 24 77 33000, A0 AR 800
S0 95 3 1 1 3% (Acemoglu Hl Restrepo, 2019a.2019b) , -t 0] RE 18 3o 57 5 4% 14 5500 18 %1 5% Wi 52 5+
Jai (Bonfiglioli % ,2022) . BIth, 7E FFACHE R T, 5t Ak Tl ML A 04 4 28007, T 37 v sl R 55 A
L8V FH ML BIL 2 X T 2 25 4 ) 5 e AL ) B HE T 2 o AR R T 8 B S AT b Tl
PLES ANARCBOR , WA 0 G5

o BUE VR, B HOBE, TR WA B R TR A PR BE, L P IEAH © grmaohaitao@163.com s & 4l T, A+ B 5T A
g I 2 B R TR B 2E B, B T HIRAS - stevenycyyang@163.com; 5K i GEHAEE ) , BY LI 9T 51, B9 HF K22 4L 57
2=BE, B F B4R : zhangjiezj1994@163.com. A SCHRAG HE K AR FE2= 3 4 L3 H (72173137,72073075) (E & A &
Bl HE 4 AT H (72303118) [ 18 1 J5 BH 22 5 4 55 73 3t 1 - 30 H (bshms73020) FIJL 4 75 4E 4k 4 A A 85 352 10
H BT B . B 2% o fi B 500 52 5T I, 3Cod A f s
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W & 4 Bk A0 BERE 0, [ BR 2 T H 25 Ak, Bl K P AW R T, 25 B ATk & 5P R R H 25
Y. — B REAT AL Tl LR B AS AN B 42 52 Wi A A ATl 7= A A 3 4 e [ PR A
SCHK, a) 422 52 ) HAth [ R A AT A 7 AR At [ T ML N R R AR Ak K S e AR [ B R
Fl o PR, T 545 60 90 2l 2 A A G 52 45 1) Tl AL 8 Aol R 3 ) s i), b 5 [ o T 7 480 AL 7 o G BB
SREERA DG . R4 TERE BRI OCHRH 50N, o B Tl AL s A8 FH A A28 A 5 ot A2 3R 3 5%
A E S E AR A R A 22K i T AL RS A R AR Ak X o Y B AR R A R
Wi 7 e AT SR BT 48 it SR G 3 — M h i 7 AR SC s [l A DA L e

BRI T A SCH A 3 A 77 OG0 22 [ 247 B AR ) A B S B0OHE XA T R
B T AL ALES A R B 55 2 A S BT A6 T, 2 AR A T AL 28 A 45 [ 7 2% 3 4 A 1 5 0
o, wA TR - (1)2014~2020 4, Tk AILAF A AR B2 AR A 51 30k 2 80 = K0 2 5 fa A L
Ft, o E T S R L 3.97% AU R R R 4E | A B RV AR BT RN AT S A R R R . —
TH 9% 38 A A A8 L B L 00 AR T B2 8, v ] 482 A0 ) 5 57 B 2% AR 5 R RE B g, L
ELHERION 7 T AE o (2) 5 AN 25 b 1 A i, T 525 T 2% 3 A R A8 b iR B 5 R M ] 22 501 K
R 40% 5 #7 A JEFE A Hh OCHE , th 525 [ 2% 35 4 ) A2 Ak e 2 R R i 109% . (3) S 3 52 A4
KB, b 2% AR R BE Tl AL A B RR B T i, 2 T AL N R BT 10%
B, o 9 2 2 A R T 0.54% , 1 54 IR 9% 35 48 R 1 BT 0.006% - (4) B g5 SE A0, 56 [ Tk Bl
e N RS | A AR AR, AR ST & 38 B R Tl HL s A & K b 0o i 55 4% [l A4 5 i, 1F 5%
T, AL E T LA A R T 10% , tH 5545 3 9% 35 48 RT3 F [ 0.02% , o, w3 9%
HAEA T B 0.10% , 1t [ Tl HLAS A fil R BE L T 1.86% BV aT HG 3 H X o [ 31 2% 2 4 R 8 1 1 172
T 5 )

AR SO 5% M O B B8 — 2 SRk R Tl WLAs N 2o BF 3 8 i 5% o 43 SCRR 43 53 AL LR LA I T ok
HRFE . — R T HLER AR 55 3 Ty i e . Tl WL A X 55 31 g 17 4 ) 52 g 22 88 A i) B e
TR AR R A 77 FEGW (Acemoglu il Restrepo, 2019a.2019b) (KL . — 2622 0 0 Tl HLEE A
1) 26 5% S80NE AR AR Sk 2, 51 2 B R AR AU (T ARORE 25, 2022) , 8 2 95 801 71 473 4 (Acemoglu Al
Restrepo,2022), [ AR 57 3 1 1 S B T %8 ( Acemoglu Fll Restrepo,2018a; Acemoglu fll Loebbing,2022),
B3 AR 25 3 1wk A, %l b 7 B i i (Hemous T Olsen, 2022 FL 5 SC %, 20205 F 7K 4k Fl 3
52,2020 fal /NRATX I, 2023) 97 RO EH B 25 8 CJ8) T AT AH DT, 2022) o A 24 R it
SEW AL IR L L ES T A S 1 26 7 3R A0 RE AR T B A AL, A 4 T Al A R (R AR
2023) K77 H AR (Acemoglu Fl Restrepo, 2018b) A1l 3 B 22 1Y T4 i 2 (B F 945 ,2020) , X 95
Bl 1 BRI A7 A 2 AN (F R 45,2022 s SR IH S AN X 4R T, 2023) , AT 4 /N5 8 U A 22
P (PR AR M2 19 ,2022) 5 2 Tl ALES AR 23R OB 55 40 T2 o Tl AL 38 38 2o B AR Al 1
A (B 4, 2023) AR S 5 A R AR L 2020) 2423k 52 5 2 TIE A (] 5245 ,2021) , #E 1
S A RN EBE 4 T =02 TP AL AXS 2 E R AR, Fa TR RY, Tl HLEs A8
A BT 48 % A 72 R B3R T (Graetz Fl Michaels, 20185 BB %5 ,2020) , B WA 2 & & B T AL #s A
S AR 7 R A 14K 5L B 34 1 B0O% (Gordon, 20165 F2 3C,2021) 5 DU Tl AL 28 AR 22 3 48 K 1 5%
Ma) o Tl AL #8%  F  FH e 3 o 588 3 2 7 e A B AT SR AR v B I R BN SR AR B R
(BRE A, 2019) AL GEAS 250 OMRRESE ,2020) A 3k T J2 4548 431k CE Bk, 2020) A2 #E 0 H
B4 (Cali F1 Presidente , 2021) 45 22 Ff i #2412 F 28 TF 16 < (35 06 A 4R , 2020) .

5 R SCAFFE AH 5 1 55 28 SCik o Tl ML A 500 9% & AR R 9T . A SCRR R AR 7 3 11 15 5%
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T LI Tk HLas A XH i 2% & R A RS2 m . Tl AL 8 A 3 250 i A 72 R0 (Acemoglu I
Restrepo, 2018b) . ¥ #b 55 5 /1 5 Bt (Vermeulen %5, 2020) . #3% 52 Br T. %% (Fujiwara Fl Zhu, 2020) , #2
FHH P FE A . BEAN, Damiani % (2020) th 48 H 78 HTEER 2308 0 Q018§ BE Tl BLas AR 1
REM E R R o7 3 J T W, SR, AT 2 & R R RIS, A Tl ML 2% A £ A 3= 205 1 #0800
(Acemoglu Fil Restrepo, 2018a) . Il 2% T. %% 3 K 3 & (Gries Al Naudeé, 2018) . il # 57 2 J7 15 & & %
(Acemoglu #l Restrepo,2020) , 3 M #1 i 5 bR T %3¢ < (Leduc #1 Liu, 2019) , AR A F- 45 (Domini
&5 2022),

A AAT 2 6 SCHR G T B Tl AL #s A A 85 s 8O0, o & 3k [ R A8 T ML AR 3 3 5
lﬁﬁﬁﬁ%(Bonﬁghohff,2022;Artucfy 2023; Stemmler, 2023) . #i| #& . [ i (Hallward—Driemeie £l
Nayyar,2019) 5 [E {0l #h 0 (224655, 2023) X 2 3 = A g . Hor ) Arvtue 55 (2023) B 58 3
ED%Jtﬁ@%ﬂ%&ﬂcﬁrﬁ%ﬂ,i%%ﬁﬂﬂzﬂﬁcﬂﬁ'ﬁﬁwmﬂ W ERE AN THEAKETR
o (B E Tk HLER A MAs T B X — R FE B S 2 HLFE o Stemmler(2023) 3 3 B A5 5 FN 42
AN G U BT BT T 8l Ak 4 AR G ey 53 ) 45 [ X v I 7 o R i 28 B R, O 4 A
Xt 57 8 J1 i B9 . AL, Bonfiglioli % (2022) B 53 46 i, MLAF A A (4 15 F o] i 2 AL 52 5 4%
A, HETTA E  TNAY S2 R TS o Artue 55 (2022) WF 58 & B, A 1995 4F 3] 2015 4F, K ik [F K
i Tl FL A AR #F 22 3K B 50OR R e v [ R 2Z (80 1) 52 ) iR A B T e BR AR R KO i 48 71 . ik
A, Cali Fl Presidente (2021)F 57 % B0 ED 3 J& V5 MV AL 45 A 25 J3 18 04 R A0 £l 52 B 10 B A, 348 o £
AR Tk 32 T R e 3k R 5

FHEE T O A BESE AR SR BR STHR AN T & 87 58, A SO T4 3 Tl MLES N5 8™ H OG5k 1 IF
JHCHE 42 fﬁfmj&siﬂ,34%11%1%%)\Eﬁm?ﬁhﬁzr“ﬁﬁlﬁaﬁﬁaﬁzrﬂnlﬁﬂﬁéx&r“(@é‘i’i% A RN AN R
SRR N R SE PSR S R AL PEAG SR A T IR AR AE R . HOR, B A SCHER AR R 7T A [ A A Tl
HL#S A A [ £ {%Eﬁﬁfﬂﬁ A7 SCHRAIE 7 M 1R b LR el X A ] £ 5 0, AR S 43 1) Iz 2 S A 4
TR ESEE T AL AE R E LSRRG R T RS Bl R E AL, 5SEe A AR
it SCHRIE B B AN . T, BORZEFR 7 0, 3 T S B 25 3L, Al 3k £ 4 R TR Tl Hlas A
e RIRE 1) AH DG TSR, Ay ISR 9 436 i AL 1k O B9 Sk A

ARSCA T o G A HEAN TR < 5 o S S AR A 5 55 = A R SR T AR DU A R = Ak
BT 3 50 TR 43 S S 5243 BT 5 S5 7S B 40 R 418 5 BOR JE

—. HipER

AT E Artue 45 (2023 ) 20 il Tl AL A 89 75 20, 8 Tk Ml ds A48 A Caliendo Fl Parro(2015) HE

A0 KT AL v ) SR G RN A OG22 R 2 AT L BRI AR (R R v ) T R G R 2
ARG, 58 T ST s AARE s H s, B AR ENDNEE HinfMhrRR. B4
ERZA TN, Mg Rom o TR 22w P 0. 28 Artue 55 (2023) il Acemoglu
il Restrepo(2018a.2019) 5% , #h Az 45 72 Tl AL A% A FH 43 o

(— ) I8 2% & s 4

1B n [ AR M 28 3 D 4 e 0 AT A -3 *%Hﬁﬁ%zﬁﬁ BERIR

c)=1].¢ (1)

Horr, € AR A 95 X n ElﬂTikm%FE it BT B 5 o, R AR 98 5 X n 18 470 A%
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LS H D ) o) = 1

(=) Tolb HLES A5 o] e 7

{1535 A 7 R 50O AR A S RT3 A A7 Ml 8 A 7 5 1 T T o0’ e [0, 11, FLE b 7 4
LA s — AT S B L T WL RN 35 B gy G R A A R A A R
R

g() = 2() () T [me()]” (2)

o,y + D00 v = Lz (@f) R n B ATl v ] oo’ 9 2 7 585 70 80 B ATl 2 7 o I o
PTG 19 S B AT 55 1m0 ) AR 3 n FE AT M A 77 i ]t o/ BT A B 5K 1 g A7 M 1R 2 A v sy,
AT 55 S I 03 451 52 g B AT M A 7 o T i oof T 05 90 11 g A 2 4 v i 8 03

15 % Artuc %5 (2023)Y {83877 SN o 126 T R SE I L BT S B T AT 5 A
B T TR S ke [0, 1] 2 ke [0, K7 B, AT LAy Tl BL 88 A 5% 35 3 1 AT 5 T 24
ke (K, V)i, SRE 55 80 ST Hom K n 8 AT Tl WL AR A AR BE B0 n 15 47 MU AT 55+
BT LS AR AR I R T B

Tl las A Hi95 8 g Hi95 8 )
N A A
é— e Dl )
— N
- -
0 Aty K K; Ik A B AT 55 1

B1 ESXEamE

BB 00 PRSI 95 2 77— B 7 i o 05 95 30 03 B 0,€, (k) 2k < KL BF, Tl BL A AT
AR A 95 3 93 9F 52 AT 5 . FLSE ORI £ %5 7 40 5 B T BL 38 AR 6,2, (). oo B35 30
1T YA i B8 Tl BB AL o, IR €, ) 1L, () 3 AT DR 2 B0 H o 0 A 531
SO T B £ 4l 72 o Tl L A BT 9 0 AT 55 B2
TP ) N (3)

(duwi) "+ ()
5P Tl LA RIS G P Tl L AT 27 0 565 £ 5 AL L

n.j v v K™ N
Qv = g —K-,;+1</,(1 - =k ) (4)

wy,

®©  HHTA TP HLEF A SC 98 @ 222 43 g W28, 8 SCRRAS 220 i Tl AL & A Al 2 B K7, 9T 2 220 i 4 7
o SR A A Tk L2 2 BB (Susskind, 20175 Stapleton Al Webb, 2020; Acemoglu il Restrepo, 2018a.2019.,2020) ;
b i SCHRAS AN 220 1 Tl AL 25 A5 R A B K7, i L 2 i 1 A 7 v SE B it B ML 28 B2 B (Acemoglu FlT Restrepo, 2018b
2019; Artuc %5 ,2023) , T Artuc %5 (2023) 7 Acemoglu Fil Restrepo(2018b ) [l KRt b 1 — 3R Hi AR P2 ad 72 P 2 B Tl HL
A N RR B 5 48 SCTOMLAS AGE FIRR B2 () 3Rk 20, o T i Ak, 1 S50 S0 &

@ B TR0 A SR AR, IR AT IR T S AL AR SCR SR LB S B AR & T ) 24 5 W
i, FIE.
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P 26 A0 R A B B ATE 55 BT R 14 07 Bl B T

E¢/

KJ
fls 82 v 160 i 2 7= B MU 28, L 3 58 25 4, I A 4 /20 (), ), R BB A B
P g Al 54 v A b TSR 1 A PR
e, = (wi) L (P (6)

1+—
Kn,_/ v
—1—1</+1<f(1— ) (5)

(=) AP ™
TE N 3K A — MR 8] f o’ I n [ 7 AT 9 52 v ) 772 i 28 72 3 2 DT A ] 5 v 3 9% e AR A 1 3
IO ey S HR 8] iy @', 2 o' O AT F T A A D—”JEAEPIEHDEIE/JEEFI: Hh

Dﬂ o ‘“dw} (7)

nl@))” l
P,
Frl 8 A il I AR R R, L pl (o)) S BT A XS ] o B AR AR . n AT A

[ it AT P AN IR - — AR A A A g A7l v ] A A 7 R B O el (0f), R TR A
] A 5 g s R AMER A S E O BE R O I T E G M s AT 5 . B LA, n J 17
M A= 7 1 52 b R] s T3 R E SRR

J
Q0 =C + EJm{;ﬁ( w*) dw* (8)

Hor, (o) =

Q-z,%znﬁﬂkm‘mw/‘a@%ﬁzﬁ,ﬂm—Up o) o | g

() FE R 3R 5 55 9 5 T A
52 5 AR AL G UKL S 5 A &), NN B 7 DK ISR B AR i, > 1,70, o [ 5% n DA 5% 4 i 1
T BLASE 7 ity BRF A8 DAY B 38, ) B A7 7 5 52 gy FRUAS o, T DA SRR A
k,=#d, =(1+7,)d, (9)
B i), > o<, BV R DT R0 L B 10 B 7™ i B2 ) A /N 78 Al B 6 A 7 vh % D32
B g BT R AR
n ] W 3K T ] i o B AR (A% ) R
pw) = m}n% ;(’;/_)} (10)
f % Eaton Fl Kortum (2002) , B #& 4>\l 7E 7 % 2 (') it N Fréchet 43 7 , o6 50 X R

Fi(z)= e, Hob X ONAEE B8, 0 IR S8, A B K F7% AT Ml (9 352 7 3 7 T 0 /s
R 7 il 18] A 7 R O3 1
JI L, n [ AT 1 525 HR ]l AR AR O

X -1/
m=4ZMMmV} (11)
n (A FE B0 -
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J Pj a,
P=1[l— (12)
J=1 ajn
n B X i A7 7= RS2 AR
Xl ek’
T s (13)

X’ N

W HETN)
Hr X, = PLOL A n B AT ML B S X2 S n RT3 A7l ™ il B S
nEIXﬂLjﬁﬂkF‘ﬁu%E’\JE'\EZ#H%’EA*IEEEJZ#H%H%%“ 2z A

z,y/nggl +T _r[” (14)
J
,H\$,I,,=Z(w;,"T”")+R,,+D,,—ZM+R + D,V B n [ S 25 3 TR Tl

B B K B A BT 5 5) o MR o AT M A B S L D, =
Sy A R A 0 0 25 B FUL 2, = X BT 5 A 9

1+ 7, + 7

J N N
KB B n BB XBIATT AR N R, = > > 7, Ml B ET M2 EMN 08> D, =0,

j=1 =1

i
X,

52 5 VA A A
J N ) 7Tj. J N 7Tj
X! “— D, = X! = 15
;Z "1+ 7 " ;; "1+ 7 (15)
() 7 ¥

{45 Dekle 4 (2007) 5 h 9 5 0 0 718 057 (Exaet Hat Algebra) , R b = 475 b 925
B0 AR B . RESMES VLD, oy w00 KL KD b/, w, ) AR
S0 25 0 TR A L B 00 2 (o, O, B i, 6, P, X B3N ) TS
fle I 95— 8 1 HIXE RS Al A 7 01 95 T 60 95 8 1 KR AR e 4 5 A XY AR
LA B8 KOS B A KOS 5 . D R SR AR 0 PR A B T 0 4 2 2
CLE

(%) Toll L35 A JH R B A5 A 4 A 1

Ay I T WL AR 6 385 2 4 4 0 B DL, 5 SO X Tl BL 8 A 71 0 7 i

RONEEAT I3 M 8 n R AC A TH 9% 35 4 R B0 2 AR AT 2 o0, D RE TR 9% 385 R R 20 i g L4 000 0 1]
PRV o TR RT3 Ay 52 B S A S50 A 52 ) e A

O L™

@ FEE TRBCA R T LA A FH 4 e A B9 B FIEE T 55 i 3R .

® B TR AR SC 5 A5 R 1 UL I S B

@ 7R SCAR ) S350 o B B KN AL Tl WL A N5 BAY A 7 RO AR AR, o A R 0 A AR DG IE B i
Bt 5% €

© Horb T =

51



ﬁ“ﬁ’ ﬁ%’i{if'\ﬁ%Zﬁ% 2024 4F 5 6

J N J J n njrj
dInW, = [lzz\)( E! dInd, = M/,dIn¢!) + %zgr{ﬁMﬁ[(dlnMﬁ[ - dlnc;)_zwhfn}j’L’” dInE™ (16)

B
noj=li=l noj=1 =1 =1 =1 n

B oy A A 55y WO

[i] 422 2 B0

S5 2R 3 — R 52 5 26 PR 0L, A i 5 4% ) T AL g A fol A R AR A S B A [ H
M b R 1 A% 78 Sl BT A R i A R AR A o A Tl ML A P AR A Al 5 B [ M A R A X
THE A BB TR RE B0, % [ 5R By RO A B ks B 9 9 E AR A B T TRE AR S
ATl 2 T B 10 57 5 0, R 1 5E B B M, R AU, XA ATl B9 52 50 26 A 808 BE AT ISR A
P2 n [ 52 5 45 RN

A5 A 15 0 B 5y RO 7 A A TR T L A R R A AR S 1 Y BR B B AR gl Py
R AR R AR AL o AR SCRLHE B SCHBE BT A WA 7, M, S A, T B R A A R R R R 1R E Bl
dinM}; = dine, 7R 5 5 B 0220, % I8 H A H SRR AN R A7l 1) 22 53 P B2 W, AR SO A (] i 1
AT AT AL 28, 45 2 n (5] 52 5 0000 o o Tl AL A felE R 2 A A i T AR 1 30 101 7 ot B
R et AR [ e BT 2 BIR, B ) B 500 2 AR AR T

S5 3R 5 =T BLAESRON, AT AR A e T 5 A% [ T LA A R R A A e e o A
7 ARG AR AN B R e 4% TR 2 45 A A

=. BHfht

BT 24 4 4 (Organization for Economic Co—operation and Development, OECD) [E % [i] % A 7=
i1 Z (Inter—country Input—output Tables, ICI10) Fl [E Fr #L #% A BE & 25 2045 £ (International Federation
of Robotics , IFR) ¥4 J22 , A SCE B 52 4~ [ 52 I ROW (Rest of the World) , [/ B, 35 B4 Ak Bl %
0 % 32 447k 9 B T AR SC R S B0 R B AR e B i L R 1A A S O A T O ik S sk
PRV HEAT T UL, N3 1 Fion -

*1 IMESHE

SRS SH A B A AL T vk
v, n [ AT Ml 38 o OECD A FEH
D, n [E 5 5y il 2% OECD# A= %
o, n [ AT M 32 0 OECD# A= 3%
Y. n [ A7 Ml 3 T F 4 4 OECD A= %
i n AT W S g Al 4 o ] 43 OECD & A7 i %
T, XLk B 5 A OECD # AJ=H %
T n W 3K ¢ B ATl B 7 i T 7 S A 1 G 1A [ 52 & B8 22 (UNCTAD-TRAINS)
¢ 7l 57 5 3tk & % Egger %5 (2021) . Caliendo Hl Parro(2015)®
v JEAT IR 53 A5 TE AR S 8K 185 Artuc 2£(2023)%
wh Tolk HLas A FH 4 Statista 2 FR 4 11 505
b/, Tk HLgs NS5 8 g AP 2 L i % Acemoglu Fl Restrepo(2020)
KiK' n B AT Tl AL A AR GRS

AR ST 524 B K Je 324501 52 A K08 122 3L A 1 o
AR TCHT B 5y vk BEAT R A PR AG U6, & B H X S B R AR T TR
@ AR SCXF A RIS B A AT AR AR PR ARG I, & B0 S B R B AR I R

©

®
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(—) Tl #L#s A S %L

L Tl HL#S A AH S 4L

Tl HLES N5 55 3 3 AR 7= R 22 b n] A& 6 e & 8 AL R A 5, 5 % Acemoglu 1 Restrepo
(2020) K Tk HL#R N5 55 8h JiE F= R 2Z ik h b /o) = 1/6.5. HRHE Statista 2 BRGE T EUHE % , 2014
AEA R Tl ALEE A 248 iy 45000 3670, B e B & Tl AL A B 4% 2 45000 56 78, Tl AL
TR LA A AN 9 10% V), B4 Tolk BLEE A BT UERRAE TAF 365 K, 43 K TAE 24 /M@, 35 5h
JIH /N T9E FH 45 B3 GDP 5 HAF 3 4F TAERH 2 &R, B8 ofe U5 1 AL A S 45 25040 2
(The World Income Inequality Database, WIID) il [§ [ 57 T. 2 21 (International Labour Organization,
ILO) £ 4l 2

2. Tl ML Al P A2 B

Frey Fil Osborne (2017) B U A H 15 W7 i 78 43 28 2% %5 38 = HROIL A5 8. W 4% £ 98 /& (Occupational
Information Network, O*NET) 5 [ 702 Ff Bl i 0T B 4% XU MR 47 48 31 o 76 ok = ml B, X0 3 ik 45
(2022) % H Lasso [a] 5§ 4 G 58 (4 BROME FRAE 25 G ds HI G PR B R RIAIL 25 27 21 19 07 12 000 355 v [ 4% A
PR AR AT R L I8 S B AT Ml S T A5 AT ol 2 TR R AR AT R

AR S BE X W 1 55 (2022) , 328 FH Lasso 17105 (Bl HLER AR S5 J5 A T A R B K AT B Tk HLAS
N AR K, HAAOD BRANE -

55145 HRAL VT e 5 PO R AE A AR B K 6 B O*NET i 2 5 95 [ 97 T 4811 )= S8 3 i du &
BB R AT DCBE , 45 51 664 FhERA , MR 4 58 [ 97 188 11 )5 B0 74, 1F 3R WAk o AS [) BRI 1 B
A% . A6 3% E O*NET £ i v, K RO BA AN TR] B B RRAE , FLAS T A9 BRI R X 2 BR01 1
S0 ] LG o ¢ 8 B MEIT 43 (Importance) #F 47 i i o A SC %k #2356 B O*NET 4l FE b “fig )17
(Abilities) . “ ¢ fig " (Skills) F1“ TAE % 3" (Work Activities) = 4> #i Bk 25 128 A~ BRIl 45 4F . 7F 55 [H
O*NET 4 i, A~ HR 4 40 5 128 AN BROMD RR A 9 B 2 07 43, 38 5 3% 0T 43 T LA WA () R
AE X T A ) W fy T AR . AR A 2o, = DAz, A8 BAT L oh 56 T ARAE s 19 7 B4R 7 L

oA AT RN o ML N BB H A 2, SR BRI o Xt R R A s AR AR B, BRIV ARR AT s B < B B
P F 43" (Importance ) o

55220 32 A B A ATl 1 Tk BL s A %5 B2 64T Lasso [01I5, 0 36 Hh A4 B 526 Tk ML A Al
FH R B 5% W 58 R 1 BRI R AIE o 7R SO TFR B3040 P2 v 45 3] 2014 4F 1 2020 45 AS [R] [ R [R 47l AL 2%
N PEAF B, N OECD K45 J A 1O H4i P2 b 45 31 2014 4 11 2020 4F A [ [ 8 AS [al 47 b Al st b A 8%,
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Industrial Robots, Input—output Linkage and Consumer Welfare:
Quantitative Analysis Based on an Open Framework
MAO Haitao' YANG Canyu' ZHANG Jie®
(1.School of Business Administration, Zhongnan University of Economics and Law;

2.School of Economics, Nankai University )

Summary: Driven by both market demand and technological innovation, the field of artificial
intelligence centered on industrial robots has achieved rapid development and become the focus of
strategic games among countries worldwide. As a strategic technology, the development and application of
industrial robots will affect productivity and industrial scale through productivity and substitution effects
and affect the trade pattern through terms of trade effect profoundly. Therefore, it is crucial to clarify the
impact mechanism of industrial robots on consumer welfare from the perspective of optimization
worldwide, exploring their economic effects and promoting consumer welfare. The Chinese government

should also initiate and adjust policies related to industrial robots to help boost consumer welfare. With
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the acceleration of globalization, the deepening of the international division, the increasing level of
specialization, and the increasingly close economic ties between various industries in various countries,
the use of industrial robots in an industry in a country not only directly affects the price of products in the
industry in the country but also indirectly affects the production costs of other industries in the country
and other countries through the export of intermediate goods. Thus, changes in consumer welfare
worldwide are influenced by both the use of industrial robots and the strength of international input—output
linkages. In the context of international input—output linkages, how does the change in the use of
industrial robots in China affect consumer welfare worldwide? How much has consumer welfare
changed? How much does the change in the use of industrial robots in other countries affect Chinese
consumer welfare? What measures can China take to counteract this external shock? This study
attempts to answer these questions.

This study constructs a theoretical model that includes both industrial robots and input-output
linkage. Moreover, it decomposes the welfare effects of industrial robots into direct and indirect effects for
the first time, where the indirect effects include terms of trade effects and trade volume effects; estimates
exogenous parameters such as the substitution of labor by industrial robots and input—output coefficients;
and quantitatively analyzes the welfare effects of industrial robots. Our results reveal that (1) changes in the
substitution of labor by industrial robots in 2014 and 2020 led to an increase in consumer welfare in most
countries, with Chinese consumer welfare rising by 3.97% and the productivity effects dominating. (2) If
the substitution of labor by industrial robots in China increases by 10%, Chinese consumer welfare will
increase by 0.54%, and consumer welfare worldwide will increase by an average of 0.0059%. (3) If the
substitution of labor by industrial robots in the United States increases by 10%, Chinese consumer welfare
will drop by 0.10%, and consumer welfare worldwide will decrease by an average of 0.0201%. (4) An
increase in the substitution of labor by industrial robots in China by 1.86% can offset the negative impact of
the substitution of labor by industrial robots in the United States and decrease Chinese consumer welfare.

The results have several policy implications. First, an increase in the use of industrial robots in
China not only enhances its own consumer welfare but also benefits global consumers. Thus, the Chinese
government must accelerate the expansion of the application of industrial robots, promote the use of
industrial robots in China, and let more groups and countries share the achievements of industrial robot
development. Second, an increase in the use of industrial robots in the United States will lead to a
decrease in consumer welfare in China. China should strengthen the independent innovation of industrial
robots and enhance the use of industrial robots to improve its international competitiveness in this field
and build a solid leading position. Third, the use of industrial robots has a noticeably heterogeneous
impact on the welfare of different countries. Thus, China should act as a major country, pay attention to
the consumer welfare of countries worldwide, promote international cooperation, and foster the use of
industrial robots in other countries.
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