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8 A, A5 FH Tl ATL 28 A A ol ™ o 5T o 42 T A AE SRR T K AR, 3 SR A AR PR 45 SR A TR T AR )
FETERY A DG OC R, e B E — 20 SEIE 43 B LUAR 98 He N 78 R SR AL

quality_up

phit

* 1 & E SRR St
' 4R TEAE AT H T WHE | HE |z | &AM KRAE
e R AT quality_up Sl FEREZTHERA 5686 | 0.851 | 0.356 0 1

TUWAEANAEEE| Inrobot T HLEAEE G BT % 5459 | 0.272 | 0.730 0 2.708

4 b HLAE Infirmscale R BB K 5148 | 8.521 | 2.004 | 4.883 | 12.35
4 b £ Inage EMIREEME AL ERE | 5590 | 2.293 | 0.699 | 0.693 | 3.296
T AR Inip FE A H RN A BB # 4788 | 3.520 | 1.082 | 1.362 | 5.427
WP AR Inasset2debt BB PR SRR R # 4685 | 0.830 | 0.747 | -0.122| 2.600
TR ACHE i firmtype d b E A £ A 5668 | 12.44 | 4.275 3 23
& e export Sl EEH O 5607 | 1.636 | 0.481 1 2
A7 bk 2 3k R A48 3 hhi T REL N FTIHHHETF A | 3347 | 0.005 | 0.045 0 1

E W E B AT informprov MENSEE/MKAEFEHE 5642 | 0.029 | 0.009 | 0.015 | 0.045

N o AL E Tk A R&D & % /3
Ry & InRDprov Kk 5642 | 4.890 | 0.428 | 4.229 | 5.367
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F2HR T AR BAOCHE T 45 R . 45 R WoR, T HLER AN % B (Inrobot ) F1 7™ ity it T 42
Tt Cquality_up) Z 0] A 5 35 1E W) A0 O M, 5 A ST R % — 2. BR A Mk ML (lnfirmscale) #1531 T.°F
155 3l A2 72 # (Inlp ) B9 A O R ELR 0.533 Z 40, HoAth £5 > A8 f 22 8] #H 5C R B0y 48 XTHE /T 0.5, H
5 22 - (VIF) S RAE A 1.84, 3 /N T 10, R AT LUy, A8 & 2 MR A7 76 7™ 1 22 B JL i

l‘ﬂ@ o

%2 (IR
RE quality_up Inrobot Infirmscale Inage Inlp Inasset2debt
quality_up 1
Inrobot 0.084™ 1
Infirmscale 0.1917 0.357" 1
Inage 0.031 0.116™ 0.370™" 1
Inip 0.082"" 0.160™" 0.533"™ 0.146™ 1
Inasset2debt 0.021 -0.006 -0.011 -0.064"" -0.008 1
firmtype 0.040™ 0.190™ 0.127" 0.061" 0.047" 0.059™
export -0.123"" -0.162"" -0.269"" -0.209"" -0.056"" 0.047"
hhi 0.032" 0.026 0.096™ 0.040™ 0.078" -0.014
informprov -0.058"" 0.032" -0.029" 0.035™ -0.062"" 0.050™"
InRDprov 0.009 0.106™" 0.027" 0.093™ -0.033" -0.023
T E Inasset2debt firmtype export hhi informprov InRDprov
Inasset2debt 1
firmtype 0.059™ 1
export 0.047" -0.236"" 1
hhi -0.014 0.020 -0.012 1
informprov 0.050™" 0.017 -0.006 -0.037" 1
InRDprov -0.023 0.234™ -0.411" 0.007 -0.217"" 1

TR B R AR TE 10% 5% F 1% BKSE . R
Y . SRR S 585 0 5 Bt

1. E &R EF 5

T I g A 6T 4 328 b A M 7 it it JB 4 T 8 BE o R g5 R A 3 s o Hib 58 (1) 81 2 1k
A S I AR 428 ) 722 i B AR TH 25 2R L 505 (2) ~ (3) 51 3 J31) o 38 20 A 92 o] 748 0 [ 5 A0 A A T 25 2R
55 (4)~(5) 5537 J2& 2R H] Probit [A1 )3 Fl Logit BUH A 45 58 o AN ENHEE R/ FE 3400 5, Tl Bl A
FHORT 7 ity it B4 T B 52 WA E 1% /K7 B3 o AR SCEE RS (3) 91 i Al A S B v 45 L, Bl A
FH % BE 0 Al 1 R BUZ 0.017, B G A Ml WL A FH %% B2 3G m— % , 7= it BT 4 T B ME 58 K 2 42
1.7%. 254 AR A T4 2R, T A& AN A 2F 1 il 3 b 7 b b ot 4 T, & [l U9 45 2R 90 i i
WH,.

ARSCHIWE IR 7 T Tl BL &S AN A i 38l Al ™ o i B8R T AR R X — R B S
DeStefano Fl Timmis (2024 ) ¥ BF 58 45 18 AH — 30, SR, 76 52 W BIL I A7 78 B 8 X . AR SR,
MBI A AT 1 36 M 7 it i S5 8 52 e I AN AN R T AR 7 R A et WA 22 B KR i 1 R B 5
vt Jo1 it SRS AR R R HAT B RS o T LA B2 0 S AL B AR R T BT i 4 L T EL
N L2 T R A, 77 it it SO ) R I 0 A A T SR ) L 3l AR T A S B i R T R 2 0 A
i N UE W
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*3 T EANAZEEE LG REANEERETER
. (1 (2) (3) (4) (5)
rE
quality_up quality_up quality_up quality_up quality_up
0.041° 0.020™" 0.017" 0.177" 0.365"
Inrobot
(8.243) (3.755) (2.679) (2.682) (2.387)
» z 0.030™" 0.028"" 0.138" 0.266"™"
rmseate (6.096) (5.496) (4.892) (4.729)
-0.039"" -0.043"" -0.260™ -0.463"
Inage
(-3.493) (-3.818) (-3.989) (-3.709)
. -0.023"" -0.027"" —0.155™" -0.291°"
e (-3.093) (-3.237) (-3.441) (-3.234)
0.001 ~0.001 0.001 0.015
Inasset2debt
(0.078) (-0.123) (0.030) (0.159)
r 0.001 -0.000 -0.001 -0.004
L
rmpe (0.634) (-0.018) (~0.069) (-0.252)
-0.073"" -0.073"™ -0.418™ -0.803"™
2 13
por (-5.242) (-4.712) (~4.705) (~4.546)
, 0.120™ 0.668"" 19.461°™ 34.230™
hhi
(5.307) (5.578) (2.908) (2.705)
» -1.586" 0.867 -17.288"" -32.626™"
Hjormprov (-2.221) (0.242) (-2.736) (~-2.654)
kD -0.034" 0.012 -0.187" -0.349"
nEEpTey (~1.956) (0.055) (-1.937) (~1.949)
- 0.836 1.100 0.809 3.171 5.737
(156.548) (10.021) (0.789) (4.603) (4.439)
L A 5447 2529 2381 2310 2310
R 0.007 0.052 0.097
AT 1% 1 14 1
2% Jr

A= A fE

2NEMAERIEEENIS
S A ST T O )3 T AR B 9T Tk AL A N FH 6T ) 38 7 i BT R S e (LR SR MESS
AR Z BN AR 08T . 5, LA AN BRI IR AR BEAIL A& A=, T 2 A7 BU e i #5595 . A
W, T AL A NI ™ i i B 22 8] T BE AR B ) PRR DG R, B Al Sy 7 5 i i e, i AR
T2 AL, AN 2 L g AN 3 807 ah i BT T o JF B 6 T L N B Al AR A R A
7T R ot T S BRHRS E  All 3X ER A A A S BOR SUEE B RE AL B R F R B naa Ul . HAk,
5 JE B P S Al 7 i JBRG R ULAROL R R AR R 2, BRIV AR SC L A ) 2R A0 ) WL AR
I L 3 8 5 28000 W WA BT AT A I A S P ELAT) M 2L 52 4 HR SR 9 A 5t T 7 A9 AT RE R, X St st
U 18 722 ) P52 ) "M ML R PR 7 o il BT B2 T 4910 G TCT {7 B AR H R X A AR k2L 5 Tl

BLgs NBOR R % AR, I HPE 2 0E L) 58 42 00 85 o
AR SR G B B i /s — 36 vk (2SS ) A 3L s ] PR 2R 0] 8, 7E TR AR s Al AT T O i AR
ﬂa/}gAcemoglu il Restrep0(2020) SO E R (2023) P B B AT — AN Bartik T H AR B
B ISR [ R RO T (P22 25 22 R ) R ORR T ) BRI b DX, LA Tl AL & A % AR
o [ b ML R B A0 AR T DR 2R, DL B Tl L g A S LTI BE R A A Al e
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11 R BT S 200 A A= PR IR RE . AL & A A7 i B0 R 1 TFR Bt , B30T a0l AN B0k B i AR AT 26 [ B
M
5 [ AR A Sy 42 3R AR BT Y J S 1 b DX, R SETT I ML AT DR SR, i S
DA Ko W T 1R 7 Tk LA A AR B 45 8 B ) 3 A DG U Y K g R v AR TR B 2 T L S
P CHT o RLAF, 202305 S BRI 52, 202077, I FLIX 86 [ 52 9 Tl AL A AN 2 B 45 T 5]
e ] R M 7 BT BRI R SRR OO [ T ML B A i Y TR R R RE A8 Rl T
A AL AR N B & R B 5 T 5k 22 TN AH SC P il 2 T HL 8 e i AH DG AR R 25K .
o Y i (v
T AR TR AR i R AN AR P A A A SCIRI B AR F Lewbel(2012) /48 9 5 7 22 T H AR &b
£ (heteroskedasticity-based identification ) VE i &b F0 A% 56 , I H X Fi O 72 B g AR BF 5% (Ph B A &
Bk, 2021) 5 5L REA RCHE THAE T A RS AE R o ARAE Lewbel(2012) S A IE B, G S Py A= A% o Xof 455 A o
HEAt Ab A= A2 S 019 J5 00 5% 28 2 S O 22 10 I A R T IZ AR 22 5 26 o AR B9 Ah A 72 A 3, T LAY
WA T RAS S S5y 28 TR/ B 7E 85 TR AR 5 00 T ARIR BEAE 15 2] — B il i 4, 2 Ak
T A A e T et 118 — b 3 S B 0 5

* 4 TETERNBPLER
# B A M A E Bartik T A% £ Lewbel % # T A& & HATEEE
% B % -k M F—h B g g % — & FW B
B
Inrobot quality_up Inrobot quality_up Inrobot quality_up
(1) (2) (3) (4) (5) (6)
) 0.513" 0.040
Inrobots_iv
(0.173) (0.025)
) 0.093™ 0.093™
w_lewbel
(0.0003) (0.0003)
-0.227 0.017" 0.017"
Inrobot
(0.163) (0.009) (0.009)
BHEE # 4l ## # % # 4 %] 7 #
3 -1.563 0.432 -2.028 0.808 -2.029 0.808
(2.389) (1.179) (0.348) (0.996) (0.348) (0.996)
— B FHE 18.34 3376.95 3302.40
B 2381 2381 2381 2381 2381 2381
R? 0.2523 0.9842 0.097 0.9842 0.097
7L I% I E ) ) i ) }
B %R

U A R A T R B PR
T HAR R A 25 RN 4 s, 55 (1) ~(2) 512 R FH 3% [ A0 [ 450 49 2 Bartik T2 48 i
Il 25 5L, 55 (3) ~(4) 51 J& 2Rk H Lewbel 5 7 25 T H AR &9 L Z5 1, 25 (5) ~(6) 51 52 [F B in A
AT EASREIEZER . AT RUR B, T2 AR 555 — B B I3 25 2L R 80550 & 0.513 F10.093, - HL#F
P 1% K- 5 % {A )2 Bartik T2 HLAR BEEE B BE I 25 3R 78 16% MK F-4508 B 3, 5y 22 T HA &
55 B B Al T 45 R AE 10% K7 3, 3 0 Tl L AN A S5 G 3 AR 2k 1l e SR T
W Ah B0 38t e 722tk [A) B, AR SO BE— 20 AT FLABAS 36 . AR SO AT AT Ml < AF 5 e 4 T E 0N,
WA LA A5 T S 1 AT ol [ SR 3 S A B T AR 2 U SRR R — 8 A B AR Ak . AT R AR
B 8 I AT b R 40U 2 ARy K LR 6 28 BT 2, A0 M R AR B I R B AR W SRS IS IR
31



FRE,FEELE ITUNHEAKA. IRUNZESHEBEV=ERRAR

FEU, M4 Khandelwal $2 8% 15 5K 5 8RO E T3 ™ dh i B BRI B o 28 — 0 7
D-S 75 SR AU pR B 51 bl BT B AEE o AR T 2l O] R AR SR RT LAAS B 75 5K pR B R0k
Kig(w) = M) plo) " PYe 35 70 X 2% 75 5K bR BT IO K, BT LA 2 A oll 7™ i i B il 3
JrE, AR5 &, B 72 S B RS B o BB =0 AR5 SR N AR A AR L X o B T R
TE 7 fty J2 T BEAT 180U I 382 BBk 22 |, B 2845 2™ dl dn TR 8 500 O 18 T B AR LA, 5 20X 7™ dh
sty JOL 00 B0 5 SR R AT o o A AR B AT A5 B AR AL & SRR A o AT, S SO T ™ Al A 7 i
WA LEEAR ™ i i SO R A, B Pk A T, B it 3 RS i i R A 2 e
(187 i it 5 2% 1 T I

x5 BUBBLTENEAZER
. (1) (2) (3) (4) (5) (6)
e
qualityl qualityl qualityl quality2 quality2 quality?2
0.043™ 0.004™" 0.003™ 0.043™" 0.012 0.008
Inrobot
(30.610) (5.003) (2.679) (8.391) (1.691) (0.678)
BHEE T el 4 T ) )
R 0.360"" -0.032"" -0.031 0.252"" 0.030 0.362
o (277.331) (=3.006) (-1.715) (58.510) (0.307) (1.121)
A A8 4632 2384 2384 5459 2532 2384
R’ 0.127 0.869 0.880 0.011 0.056 0.161
1T 14 315
RN & % = & % =
B 5 ~ ”

VE A B A, R

B AR R A TR S5 SR AR S TR LB (1) ~(3) B 85 S WA, A% 0 i B A8 et A 2R 045 0
0.043.0.004 1 0.003, 3 HABTE 1% 2 3 KV 1 3, 55 (4) 51~ (5) 51 % 0 fift B 78 B 1 32 85040 1l 02
0.043 F10.012, I H. 5 H7E 1% F1 10% 5 35 7K - 35, 26 (6) 51 4% 0 fif B A2 i 1) 2R 8002 0.008 , 25 IR
RAEE ERBAIRNIE . FaRSS R — B E 0, Tl MLEs AR 0 7= 5 i J5 42 T A 25 v 2%
WHA R

3ATWFIMBALBRRESH

b A S A 5 &, TML AL R AT DA 3 A T v S S R T . AR SRR L AR
SCaHE— A 43 ) X AS [ A 2 sl R A R () 2 B T Y AL N R AT A 4L el T o s b T LA ol 1 o
B 3 K o B A B 1 - /NG I 5 7% B L O B3 NI RS a1 B8 1 - N = W S | I B s
PLES NALFE RIS N R MLEE A (ALBE AL A8 N R R MLAS A2 5 K I S pL 2 A\ 96 (2
BLEE N ASEEHLER A 7 SRS AT LA A o 38 2 2 B [0 AT DL DX 4y Tk L AN AR i 7
i B T A AT o S B AN [R) 28 B Tp ML K 7 R T ) 22 ST AR e [ 9 R L
it LA [R) 53 20 1 T A% 0o fidf T 720 1k PR Al T 485 SR 2 75 47 75 b 35 22 S SR Ao 00 R o 45 2R i Rk

SR S AEA LA AL TS5 R AR 6 FT7R o MATME B Mok F | Je i il b i Al R E N
iE, RECH 0.033, 5 FeAE 15 19 R BT 5 — 20, AL e il b i At R BOh IE, &R0 0.019, B IFA
W BARME M T LA A AT L 3 02 2 5 1 1 3 b ™ i B 52 T, (R A% 5 o) i ol 1)

file i SO B TN I 2 o ANAILAR N S MRSk R, I T 2 ML ARG ke A 2R L 2 N A

T 25053 518 0.033 F10.036, I H A AE 19% K752 2, Btk i T i s 2R AL A% A F A0 e kI 28 B 2%
K 7= i i R A TE 0 3 0 AE T 4R TR . RS AR b rp R R BE Ak R R B TE T

32



X B EE 2025 F %81

S T ) 3 oMb 7 5 A 52 A B0 R BE A AR 1 G T o U R M AR RS, O LA AR o L
AEAL TH Gt 1o B i T AL e A B3 A 00 S0 0 T R 8 2 I A% A T SR TR B L AR

*6 FREIFEARAEEER
PR 7= & & 7 (Khandelwal 3 )
X Jm T K| RN E
N ik B 25 4l 3
T & 55 3k ] 3k W 1 55 4 2 b Mz A L A
(1) (2) (3) (4) (5) (6)
o 0.049" 0.033™ 0.030™ 0.019 0.033" 0.036™
nrovot (8.144) (4.085) (2.768) (1.325) (8.687) (5.265)
BHEE EL 55 4 T4 4 £ 4 T4 4 EL
¥ B 0.860" 0.672 0.807" 0.731 0.380™ 0.391
(87.362) (0.406) (108.696) (0.449) (47.041) (28.997)
8 1528 753 3047 1205 421 150
R 0.017 0.076 0.002 0.114 0.162 0.175
1T 1% B B} ;
B & = o & & &

T B

1. 41l 46 36
S TR Tl AL A AT SR 5 e i 3 7 i o BT LD, B EG TE A A A H R
W H,, 85 A TLAE(2022) 0156 F 1 A RN 43 A7 19 45 4 2 080, 2 SR AL o] A 5 XoF 96 A T Ak 1) 52 i) 2 L
Bz AR, S 2 WL ARG 56 1) O B e 2 U A R AR R X AL A RO R . LS LB T
BT HE AR /N R A TR 20 A R A% B P AR RS R B AT R R B S T W R .
Wb, A SCHIL A 56 38 43 K T ) 28 A% 0 i R A e X ML T A8 A R SR G R R T ROAG 56 Tk ML A
NS TR 2 A RO R o ML 0 3 i B R B I F
y; = By + Birobot; X female; + B, female, + ¢Z' + firm, + &, (12)
AR SO /NI T 58 0 E0VE S pl i e A b . IR B ok &, B M55 9 ) P38 TAERT K L
WS 8 1 2 B A /NG INEE TSR AR bR AR XS T T B TR AR bR AR S E T, AT L HEBR PR A e K T
RN PO N AR AN A 1 I N 1 B o I A T D=3 | B AL ey S AR N E (i B /N
S B b A B o A ) AT ol s Al Y BB B TR e e B T ) (EAS U LB, Fn T
M AL #E AR RS 2 M T3 A2 4k, B, 27 FE AR Al T lk FLAS 04 4 oll v o 4 Fn 55 1k 1 T %
ZWE . B, W N IEIF H B, 13 kG n, B Tl AL a8 AN FH 5 3 4 /N ) Tl A 258
B RS 56 [0 05 25 B AN 3R 7 7R L 26 (1) ~ (4) 1 43 502 32 20 I A 1) A8 o A oMb T 7 20007 5 A ol
[i] 5 2507 Y (a1 S 45 2R, A 2 (1) ~(3) 1Y 58 1300 & B0 11 45 21 43 ) U2 0.209.0.206 F10.125, I H. 43
SIHE 1% 1% F1 10% 7K -3 2, 565 (4) 50 19 38 B30 R 800G TH 45 A2 -0.012 R 12 3 o AR 56 (3) %)
I i o A o 72 e RAT M i 52 A58 4 [l JA 8 5%, T AR B, e A 1 Tl AL g A =2 /i, Lotk 55 Bl
T BT sh h TR M 25 13.4% . A6 R F Tl LA AN Z 5, P57 30 i T8 M Lo A A Tk ML 2%
NZHIHE R 12.5% . R, 565 (5) 51~ (6) B 2 i A 5 B 58 B30 14 [0 05 45 5, 7 42 1 £ ol 181 7 2000 11
T, B A8 A B 30— YR 300 A4 A 3 22 85000 ) 2 0.215 10,039 (HJF A S R B 8 3% . IRk, Tl AL
i NI 32 2038 5 4 /0N P ) B AN 2 R R I 7 R L BT TR R A AR TR IR A 25 RE . RIS
s 15 H, 70— 24
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*)17 TUALBEANAMTERBRANZEGEITLER
i (1) (2) (3) (4) (5) (6)
&
Inwage Inwage Inwage Inwage Inwage Inwage
botxfomal 0.209™ 0.206™ 0.125" -0.012
12
rovoryemate (19.674) (7.858) (2.575) (-0.227)
fomal -0.236"" -0.158" -0.134" -0.119"
emare (-36.900) | (-11.911) (~6.109) (~4.279)
_ 0.235™ 0.215"
robotxskill
(13.722) (2.445)
0.106™ 0.039
skill
(4.499) (0.898)
EHEE T # = 4 = 4l = 4l = 4l = 4l
- 3.013 0.911 0.762 1.552 0.853 1.631
(708.852) (5.681) (2.738) (5.011) (5.294) (5.493)
R 33842 9317 8591 9271 9090 9047
R? 0.039 0.144 0.173 0.634 0.149 0.636
AT W [ E R £ % =
AW B R R P % P

2 B ) Tolb ML AR P 551 T 9% WA A 2 B A8 98 A6 52 ) 1T R AE S [ e 0 B A AR 22 57
ARk — 2 K H Firpo 55 (2018) 'V HE H 14 B rhO Ak 52 i R 50 (RIF) 95 il AH DG TR ¥ 1 28 1) S il £k 3
Tl AL AR P ) T A 2 BB T A A r B AR o 5 A% S8 B OLS [al IH A b, RIF [8] )5 9 4
THE5 T AR g, BE oA R4 b 2% i DR a5t U 8 A A 1) RS B0y N 2R R e 2 L O L, RIF 18105 R 6% 2
Tk B N FH X T 5 A 25 B4 340 B 52 ) 3 At 75 vk T HE DL LG ALY (Firpo 55 ,2009) . Oy
TAGTE T ML AR X AS TR SCA J3 A6 B b S A 25 B %) 52 ), 7R SCR  4n F RIF ] ) A5 78

E[RIF(Y;; ¢ )\Z,1=Z,B+ & (13)

HA  RIF (Y, 5 g, )2 RO A0 52 ) eR 25, Y AR P AR 3 A R BUME g, SR WA 26 7 3 LB
Z ALHESEHIN robot, X female,; 51 T J2 1T 1) 45 il 22 122 F1 A Ml [ 5 5800

fi FH RIF 5 565 AN [F) 43 S BB B A 25 a0 26 8 B o FE56 (1) ~(5) 8 A U /B T %8 1Y
XTEUVE A R A d, 58T Tk LA AR 5 PR30 T A 258 IR AR RIS 25 40 B e R o [l 2
FEW L TE 104357 A1 25 S A K, Tl HLA R 51 58 530 (4 A 11 22 04351 R 0.209 F110.086, 14 5]
— I R 5 -0.167 F10.144, 3 HLAR 2 08 19 B2 76 3 w2 WA K 28 B AT — IR
TN 3, B ] UL, TP AL A 7R G2 it B RS AR B M A 22 55 05 T 8GR Ty 1235

*8 B E B (RIF) B 4 R
- (1) (2) (3) (4) (5)
xE
q(10) q(25) q(50) q(75) q(90)
roboixfemale 0.209™ 0.086" -0.015 -0.087 -0.445™
(3.530) (1.771) (-0.272) (-1.018) (-3.455)
female -0.167" -0.144" -0.084"" -0.098"" -0.095"
(-4.217) (-4.973) (-2.971) (-2.929) (-2.039)
BHEE = %l 4 # 4l 7 # i
¥ 35 1.289™ 1.493™ 1.949" 1.446™ 1.081"
(3.024) (4.899) (6.278) (3.647) (1.813)
A& 9271 9271 9271 9271 9271
R? 0.496 0.559 0.601 0.605 0.526
4 b B SE 2R = b b s b




AZ BB 3E 2005 & % 8 1)

2 ANOMERT B E R A B E T E R

FE7 a5, BT 55 v AT — ™ il (EL ™ i iy TR A 22 57 Aol 47 2B I8 2B 7= FUE o 18
PEEARYE FE WA A A IR A A T A TR K B T B SRR RO e R AR SR 9
HLAE TR 20 AR LA, 1 2% 3 00 2 1 86 o 005 17 o BB 20 AT R B, T LA A AT DA g
v i 1 5 2 TR KT O B BT 4 /M ) T8 25 B, BRSO AR Ak KT 5 ST 2R S e R
TH B8 N AU R [ 8 A AT 56

S BRI IE A SCIE T B A S A IR X BOIE S S A, H BB A R Bk F(y) =
Ol (ny /) /o, b u Mo AZE, o HEE RZBATE—— MR R EHEMNSEET , A
WME ECy) GEJE R BTIRE N D EUEE N G ik BOE 7 15T 5 00 4 B0 7 il B, DB 9 i e S A
TRUf 32 A B AR ™ it B KF , BB 4R B AR T Ry M O F B B e PR A S O
ABMEE(y) A H BN AL 3228 3005 8 R B, 7 EE A2 B A BRI 4 3 5GiE N 1 RLRE v
A BOE — DN BRI R i 5 JF B LR AP IR . 205l AR AN ) N HBEAR AT
[F] [E 72 BGAS A5 DL, 2k e 28 028 A ot 5™ T B LR R 22 5 0 BT 1) i TN AL
5 8 ST T B LL YOG R T L () 2 T )R [ A 5 B O B L R Y K
o HIJE R MG M N T RUBGBOR A BOE 2 S S R R E T R E AR E A
FRLRE I 3 J& 28 B/, e i 5T 2 o 4R .

70 R RH=03 ----- e 7 %4=0.6 70 p —— R FEH=03 ----- e 7 %4=0.6
60 | 60
50 50
i i
M M
540 240
54 |54
£ £
—~ 30 —~ 30
% %
20 20
10 10
0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
NPT TR 5 A
Ca) NIVRASE S o™ S 2 LU TR A 06 3R (b)) )7 [0 AR 5 o T T Bl LU L G R

B1 AAMK EERASERR"RERELE

WP 2 7R FE N BRI BT R 1 AR BN BL T, Tl L A BOR BE M A A i
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Robotic Applications,Wage Income Gap and Manufacturing

Product Quality Upgrading
WANG Qi-chao',LUO Lian-fa’
(1.School of Economics, Capital University of Economics and Business, Beijing, 100070, China;
2.Institute of Quality Development Strategy , Wuhan University , Wuhan, Hubei, 430072, China)
Abstract: As a pivotal industry underpinning China’ s economy, the manufacturing sector plays a critical role in driving
economic growth. Nevertheless, the quality of Chinese manufactured products remains suboptimal, characterized by an
oversupply of low-end goods and a deficit of high-quality alternatives, reflecting a pronounced gap compared to global
benchmarks. The rapid advancement of industrial robotics technology now presents an unprecedented opportunity for
upgrading China’ s manufacturing quality. Notably, within the wave of intelligent transformation centered on industrial
robots, China has achieved frontier status in select domains.In this context, this paper systematically investigates the impact
of industrial robot applications on manufacturing product quality and the underlying mechanisms. The findings not only
provide empirical evidence to support enterprises in proactively adapting to intelligent transformation, but also offer novel
insights for advancing quality upgrading in Chinese manufacturing.This research contributes substantively to facilitating the
transition of China’s manufacturing sector toward a higher-quality development stage.

This paper develops a theoretical model to analyze the economic logic through which industrial robot applications
reduce wage inequality, achieve common prosperity among firms within industries, and consequently drive product quality
improvement from the demand side.Building upon Welch’s (2000) “brain-and-brawn model” , we incorporate robot capital
into the production function and distinguish labor skills between brain-intensive cognitive skills and muscle-intensive non-
cognitive skills. The findings reveal that under conditions where robot capital more readily substitutes for physical labor
while traditional capital more easily replaces mental labor, the expansion of robot capital increases the relative demand for
cognitive labor, leading to rising wages for brain-intensive skills. Given the inherent endowment differences between
genders, males possess comparative advantages in physical strength relative to females, while demonstrating no statistically
significant disparity in cognitive abilities. Consequently, the accumulation of robotic capital disproportionately benefits
female workers through wage premiums associated with brain-intensive cognitive skills, thereby compressing gender wage
differentials.Our extended analysis reveals that the directional impact of industrial robot applications on product quality is
contingent upon two critical market parameters: consumer population size and firms’ fixed production costs. In large
consumer markets, the income redistribution effect stemming from robot-induced wage compression significantly enhances
effective demand for quality-differentiated manufactured goods.This demand expansion, coupled with the scale economies
achieved through robotic automation, enables firms to amortize the substantial fixed costs associated with intelligent
production systems.Consequently, this dual mechanism facilitates Keynesian demand-pull quality upgrading.

Based on the 2018 China Employer-Employee Survey (CEES) database, this paper empirically examines the impact of
industrial robot application on the product quality of China’s manufacturing industry by narrowing the wage income gap.
The empirical results demonstrate that industrial robot adoption has significantly promoted quality upgrading in
manufacturing sectors. On average, a doubling of robot penetration rate increases the probability of product quality
improvement by approximately 1.7 percentage points.The baseline findings demonstrate robust statistical significance after
considering a series of endogeneity problems. Mechanism analysis reveals that manufacturing quality upgrading primarily
stems from demand-side effects, where industrial robot adoption exhibits asymmetric wage impacts. This gender-
differentiated effect reduces inter-firm wage inequality predominantly through narrowing gender pay gaps rather than skill-
based wage differentials, thereby creating a “common prosperity” effect across enterprises within the industry.

Research contributions are reflected in the following aspects: Firstly, this paper extends beyond conventional labor
market analyses by pioneering a theoretical framework connecting industrial robot adoption with product quality
enhancement.Secondly, this paper presents novel findings regarding the conditional effects of industrial robot adoption on
product quality enhancement. Thirdly, the policy implications of this paper provide actionable pathways for China’ s
“Industrial Power” and “Quality Power” initiatives.

Key Words: industrial robot adoption ; product quality ; wage income gap ; demand side
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