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Sale A AN B AR X £ 11645 | 21.4501 | 1.3345 | 18.2871 | 25.1467
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Leverage
(9.6116) (11.6288) (12.8508) (11.7588) (0.2384)




-0.1999* -0.1418 -0.1387 -0.0102 0.0109
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Pt AR = & = = = =
25 7] [H] 58 RNE = = = = = =
] 5 R = = = = = =

(=) R

N T RSESR AR, A 7 I — BRI @R IR, SR e UL Z Il A
HE BN B0 ARS8 1 Dok as BB FESRFREEAT BV, A IRt 1115 55 3k 200 0 18 i ) o X2 25 32

12




THEIE L b AR M4 BR A R e DOSE E FAT ML RIS AN B8 A0 T RAZ B IR PR B
N TRER BV N A, B BUORRIZ TR R R A BORMERE T, I Bl RUVR IV N IEE
XA ER AR B WA T AR B35 IR R0, AR EE 7 AL A JRL 0 Al o A4
LN S S E2 (E R

() MHIELE

FEREHE SR A SR BEAE b, AR SO il BRI A R0 o P A ZE FEAREAT LA 56

L7 i BT A LA

FENLEI AT b, ASCE ek s 1 AV ALES AR A A2 75 e % fe gt 4l i BT, 3t i S sl T
AP S R R . BATE fe i BERT i SRR 7w “P b QUF 7 LR, JFaalfE il “r= i
QUL RIECE . AHPEENR] “PEAIH T RIZERRERE . b R AR SRR AN AL R AR 1 Al S
FORATE AL 1™ BB E oL BT R iR A S M AUE B A B 0 WA IRAIE, IR 4 %1
(1) - (4) FONMERAR B EEAT 2 M 46

x4 TUHBAERS~EOHNERLE

ey 2 3 “ (&) (6) @)
A bl | BRERN | FAECE FIbRRRIE | BeRIETH S Ak
il EH N = | A
0.2180%** 0.0173* 0.0173%%* 0.0188*** 0.1374%* 0.0802%** 0.0393*
Robots
(3.26) (1.82) (4.14) (4.72) (2.01) (3.26) (1.72)
N 11,645 11,645 11,645 11,645 11,645 11,645 11,645
-Log likelihood 87966 6908 15180 14269 10522
R? 0.813 0.825
AR & & & & & & &
) [ 5 RN =2 =2 =2 =2 & & &

13




F [ 7€ RS & & & & & & &

RAZ (1D WSHELRERY], DAL NSE RGN 1% 007K B8 2 0 sE 1 Ak it fh Gl
W, BET LR A IR R, XIS 1. Wk 4 51 (20 Frn, TAkHLE NZEEE 10%[1
HKOP BRI S AL M E R R SR T, BRI bt B 55 T Tk HLas NiB B X L A3 &
s . IXARET, MV ALES NAE R WIS Aol G35 B 0 5 Tt B8 2 AR BLE = AR OIS, T &
o B B 22 S R P ) e AR A

BEAL A SO F A oMb 3 o B3R e R P Al i BT KT, IR Ak R A £ [ 5 R AR 1] 20
bR e T IR B H SRR AL MBI 2R Ik 451 (3D © (4D PR, ol Tkiles
N BIAE 1%07K 1 E 82 5 vy 1 HL AR B AU DL AR 2 FEALKCT, et 1 Al iy s B, 1t
—IBIRAIE TR 1. DA ESRSeaR ], TTobpLEs ARSIt 1 b S BB A Re o, b fesdt 4 2R
AP RIS T AL R AT TR B AR

2. 00 BGE LA

BRR, AU 7 Tk Las AR RE S IE R (e b R o, BEm e R s A A . A
SCESEMEH BT AR “ReRHSGE” LR, JHEEEMEEMVACRECERNTEAR. BT R E
EE R R EAT WIS 1R O ARt AOARSAE, AR SRATI U FE R B EAT 204 26 4 31 (5) (45 REWT,
TP HLEE NBIE L IR T RE s S 22 (e Bt AV AT R 235 . ISR 2, BI ML HLEs A m) o o
AR AW T A I R

ARk — 25 R R A3 Aol A 7 5% T AR N A4 7 R R P Al R 2 7 R R KT, R kAL
SNBEFLATIRNAMT. W13R 4 Fos, 51 (6) MIREMERE AL R Jy il A 7= 1 B3 A A N4 7= &
B () PRI AR B e AR R — R Al A 7= 1 5 g N4~ & 85 RN, LALE ARHAE 1%
RI7KP B RS 1 A I NI R, JFAE 10%107KF R 3 7 AR R — ik (g N S8 457
B, I R e R SRR . TS NI R FEvE. RS B iE, AR
T AP RAE, BRI TAPRCR . XM ACRIETARBLE R L, SRR R, Bk, %
SRRSO 245 T3 1, R BURHIEL R R T R E S g, A BT Alb 2 R A B E A
K.

3. MV ATLES A FR 7 i G157 A0 28R 2038 ZONE R A LR )

14




BE—2B M, FATE T AL AR i GRS AR L . IR 5 81 (1) - (2)
o, BATHEIR A i QURT & A BCR, R FEA D Dy fh GUFT LA™ i R L, R AE P LA
Sraierie: 7 kAL As NIBIE LR A AR g (i . S5 RERH, Emr e A . DAL AR
S R T 1 Al ReR SR R LA 7 s AR s QU AL R, ML HLES A 43 HI 2286 Al
A2 o DR DL, PR AL HLEE NS R 1% 535 VKT R AR 2S5 . XU,
1R KT iy BT (A AR AR B LU B A U A L SR R G, B 5 TG LA
N B ST IER Ao FEBLIEA B, TAVALES A RESS 5 Al O 2 S Bl A A 7= i R s BB v A
(RIBIED, AT BE 78 7 1t 45 L

=

TP . MEZT, AR SR 4l b, Hlds
NEZ AP T “HUEAC” , REEA U RAE I RS TEAk, Sama] G5 R 3RF SR . BRIRIR 9% 5F
e DA ESEAETESE Ui, by s QDB KB R, Tl g A A AT DA SE S st e i AR 20

x5 TAHBARER: MRGEMN~ RSN AR

)] 2 3) “
Bl e e 77 i BT
e A 7= it BB ST TRACEIRT
0.1524%* 0.2284 0.1816%* 0.1709%**
Robots
(2.1490) (1.2378) (2.2446) (2.3869)
N 2193 3941 2,790 5,735
-Log likelihood 5309 3942 39242 25859
P AL 2 b & P
25 ] [8] 8 R 2 b 2 P
[ 5 RN & & & =
MR ER (PAED 0.000%** 0.000%#*

FIFERL, gk 551 (3) .

15

(4) o, ARG “ e ” LRRECE, A D iR

FIRTHARRACRET AL, IFAEAN LA 2 B3 T ML ALES A XS folb ™ dh QU K52 . 45 R &




Ry AERBCESETHHN, TS N R Z T 74l “P* @ ans” LR mERARRT
HA, TAbHLas NMER S« dh 7 BE A R 2 B, 4L R B e g SRR W,
PIZH N AP ML g N RIS 7= S BT 7 B L P AR 22 5 2 . IXRYT, M RCR AlbiE B A&
SRAVECR AR . RS RERE T, RENS SR IR VAL N A R A 7 S S B R B AR T
M SEAT RS BB . BORIEAINE 577 Sh BRI . I, 3875 BRI 5T R R A
PEH AR, AT A B AT TN E A i S st A RO, Ak A B
RMEEFR LM TG G NNRISCHF . EIRSHESRERY], AR EZFSCENFL T, TWALEA
RIS Y e 108 B A 2SOt S BT

(R) #E—F1ie

9T B ML AL AR R WA, ASSCRIE T T AL &8 AL i SR (AT Ml R A 24, A
[FIFEAE 4 Babina 5% (2024) (%, RAKMIZED AT oM, HABERM LT,

A po112019) = A [2011,2019] F o011t + (7)

AR SRS BT R T T LSS NBE L, JFHE 2011 445 2019 SEIZ A L LR AL
o FIFURIL, TS AR AR Z s AT A A AR, IE8AE 10% 82K E3ETT 747k
WSS IR, FFFEEB Y RAT WAL RS, 3 — D0 b BB R R, HLEs A ISk
TARME TN, SRE KA, ML NIRTE T RCR S R, 7 KA A IF ISR i, 2t
BRI ®R Wl R, Aol B e A 74, e, LRSI E S 51
ARBGAL,  AEAT M AR MY KPR 5E 535 A3 Rl BT

B WRELSBEREINL

ASCEET [ bl as NI 2 (TFRO KA AT Ml J= T A L A K K r sl _E 7T 24 =) O Os £ »
SUERT S T TV A A= S R R RIRE . A5 SRR, TOLas Nl A 25427 7 4k
Mg B A, S U A IR R RIS, TOALES AR R E R T T A SN S
W E, HXRAE A JEEAE LA T T R e et X Al s ma 58 0 82 . F BESTiE
45 AL T R AR B MR ] AR B ) S5 53R I BRI AS . EMERPLEE, TAkhLEs N
[ A R H Al (477 et BB 5 R 0, T E — DA i A o 2B I R J . A SCI S5 D BE AR T
AL AR o AL A SR T BB AR, IFONBRE R R A SRBCRR M T R IS %

16



SEEOCEM LS, BRI BRI

S, AxmmEsh L AL RIS, NP DAL NSRBI, 95 SR R A Ty kA . Sl A
MR AL ML NER 2, ARG PREEAT LA, HEsh Tkl AN A “Hlasf N7
6] “ANHLORE” #eAg . THR LS NBE%, sl %48 Tyl A& thn T2 Tk L& A 1) 3 5E T
WAL AR o A1 f - A B BEUR SR A ) R AT, L AR s AR AL, LR
PV ST ROVIR T, TR TR KA 5| QIR BT A SABHLE], B DB &5 EHlEs . AIRER S
ERWI IR YNCS: XD % S

B ATEREEA I TR LS NI R AT SC R R, IR A BT BT A7 I A J o M SR AR T TAE BOR
Vit BT R BN N 22 T A 0 TA AL A SRR A R . 0 RAE, Ar g im it “#%
TEREBN” Jr5e, BREHIBUR P b 3 5 2 e ANARAT R AT, 5 B R Aok L[ Tk ML & AR BB 5
AP IRBORAICH IR R Al A= SR T AL & AR IR & 44, Al sl /vilk 38 T+ Tl ALE: A
BiE AR RN, W] B T BN AR O G S T 2 51 I B T LS R e AL
HaifbA =2, STt TAALES AR AE ok B ot A2 7 0 2R

B=, R TSN S Sz E RGN QIR ERE . BE AIEEMAS, el
ahBHT 5 R EGE 7 SR A R R o R LA N S Ik R B B R SR E R,
S5 LAt ok iis B B RE TR GUSATRCR s IR Tk AL NAE mdmfilis . 25 i WH R S5 SURE B
VESCIRHT BRI, S R0 B Wt icdts VR BT A SRR AN A i A, I ORI BRAS, INBDROBT B« 8™
AT A o tEAh, AL “ TolLas NSkt =", i me. b AR I P 2R RS
SRTHHLES AR BEACTE LN 18 g

17



SE 3K

[1][10]Braguinsky S et al.Product innovation, product diversification, and firm growth: Evidence from Japan’s early
industrialization[J]. American Economic Review,2021,111(12):3795-3826.

[2][12]Rammer C et al.Artificial intelligence and industrial innovation: Evidence from German firm-level data[J].Research
Policy,2022,51(07):104555.

[3][13]Acemoglu D,Restrepo P.The race between man and machine: Implications of technology for growth, factor shares, and
employment[J].American Economic Review,2018,108(06):1488-1542.

[4]Koch M et al.Robots and firms[J].The Economic Journal,2021,131(638):2553-2584.

[5]Graetz G,Michaels G.Robots at work[J].Review of Economics and Statistics,2018,100(05):753-768.

[6][ 181X 4. A+ INiR B0 5% KR AT R A& 7= 71 [J].42 51 R,2024,59(03):4-11.

(71T &, 338, Aotk 2R AES AR HL2BR 5y E B T[] %KM %,2024(07):59-70.

[8]Restrepo P.Automation: Theory, evidence, and outlook[J].Annual Review of Economics,2024,16:1-26.

[9][17]Acemoglu  D,Restrepo P.Robots and jobs: Evidence from US labor markets[J].Journal of Political
Economy,2020,128(06):2188-2244.

[11][20][21][22]Babina T et al.Artificial intelligence, firm growth, and product innovation[J].Journal of Financial
Economics,2024,151:103745.

[14]Antonioli D et al.Robot adoption and product innovation[J].Research Policy,2024,53(06):105002.

[I5]ER%, EX. MEANARLTH 0T EFHATH?—— k@ H &L LT N3] QGIERT].ZFA
7.,2020,55(10):159-175.

[16]Goldsmith-Pinkham P et al.Bartik instruments: What, when, why, and how[J].American Economic
Review,2020,110(08):2586-2625.

(9]}, Fh k. HABEBZEHRLES N ATHLL22F4 5 FNA2FEE L %5 1,2024,44(04):12-30.
[23] T te, ABEHARIEN»NTIELEREEEELE,

41T &ba, “st—Fitd” PR IELERYEL85E.

18



Industrial Robots and New Quality Productive Forces: Efficiency

Improvement or Product Innovation?

HE Qing, CHEN Dongyao, LIU Erzhuo

Abstract: Accelerating the development of a modern industrial system and enhancing intelligent
manufacturing are key requirements for fostering and advancing new quality productive forces. Through
empirical analysis, this study systematically examines the economic impact of industrial robot adoption by
manufacturing firms on the development of new quality productive forces. The findings show that the use of
industrial robots contributes to the advancement of new quality productive forces and significantly increases
firms’ sales revenue and market capitalization. Heterogeneity analysis indicates that this effect is more
pronounced among large firms, firms located in highly marketized regions, and non-state-owned enterprises.
By leveraging the BERT large language model, we construct firm-level indicators for “efficiency
improvement” and “product innovation”, revealing that industrial robot adoption promotes the development of
new quality productive forces through both innovation and efficiency mechanisms. These two mechanisms
interact with each other: when a firm demonstrates a high level of product innovation, robot adoption is more
effective in enhancing efficiency; conversely, when efficiency improves significantly, the role of robots in
promoting product innovation becomes more prominent. To further promote the automation transformation of
the manufacturing sector, China should strengthen the deployment of industrial robots—especially in
supporting the production and operations of small and medium-sized enterprises—while also enhancing their

capacity to drive product innovation and improving firm efficiency.

Keywords: Industrial robots; New quality productive forces; Efficiency improvement; Product

innovation; BERT
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