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5 R TR RE I X E Al BUFrCR A R EER . ISR B RE 3 (1) Xt il B AL
R (Innov_mauw ) SR B 01 S R BEAE 10%7KFF 350 1E, BEHE REHIE 42 w5 1 Al BT RCR 8 fE il i 4.
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HLANE I A BT R SR T 0. 116 A1 20 B 1B 1, Ml A= i A B BOR T iU
BREREE (M) XA ATE AR (Innov_mauw ) SE0R B [H 2R BTE 19%K-F T 235 8 1E | RS FI R R 0 i 19109
FA A b o S PR AGL R, 2 AR RE AR X il BT S8R 9 8 THUAE Ak T 1 A Al A A5 A I Ak iy
WAl B RS B 1 DA Sl QUFIRCRAETE 0. 231 5 AN A 43 B0 lE TR 3—1Rie 5. X T
AP R, A7 BR BT I Z T AT AR A 7 RENE AN U2 T8 A 15, T e il 3 7 28 R UAE 14 B 7 AL A 12
LN (85 R G URE 1 S A AR P, AR v | Il RIS Al S ) AR A e A B S ) A
PF o AL TR Al e T 37 0 W28 4 BE A 2R 5K A TR S I, 2R RE D 5 2B Ak, B R B A
HMEAL” , KUK AR 52 BE T AR, 658 BE i 3 mT REH oA el AR B O SURK, b — 254 1 R B 1y T g
AT RS B4 il 8 AR B BB WL MASEA 9 A 7 BE 0 R Il A A B 2%, BE A8 /R HHL R RE T 10 e 5%
A RE B BEUR SR | i U 2R 15 S BT S A A 5 SR iR | (98 RE T i ) FR AR 3 A hy
BIHRCRIETE

x5 BEMEPLER

PR EXEEN RS A IR
M 0.116 0" 0.098 4 0.231 5% 0.001 1
(0.058 2) (0.079 5) (0.084 2) (0.207 0)
Size -0.041 8 -0.232 1 0.202 9 -0.353 6
(0.242 5) (0.248 5) (0.4159) (1.234 3)
Age 9.192 0™ 7.361 17 11.726 1™ -6.327 1
(1.5110) (2.1140) (2.1813) (7.279 1)
Roa 1.698 3 1.321 8* 2.1212% -2.589 2
(0.598 4) (0.7322) (0.978 1) (2.4390)
SF -0.9313 0.5510 -2.5672" -1.8150
(0.794 3) (1.394 8) (1.253 6) (3.769 0)
T obin_(Q 0.1422* 0.098 9 0.1332° 0.5303"
(0.069 9) (0.117 7) (0.077 2) (0.2852)
RE -0.961 6" -0.3326 -1.651 6" -1.8334
(0.502 6) (0.5545) (0.741 4) (6.246 8)
Ppe -2.9376™ -3.544 1" -1.7242 -3.747 4
(1.292 6) (1.5347) (1.960 6) (4.566 7)
Lxie -22.274 4™ -11.536 5 -36.543 1 31.078 2
(7.2719) (9.259 3) (11.4237) (37.207 5)
AE53 I E ONE i | i i
Al [ RE RORE ] i 1 I
S 21 481 9 473 10 294 666
ra 0.574 2 0.655 6 0.601 1 0.670 5

TE: 07 T BIFIRTE 1% 5% 10%KF T B3F 55 AR @i R, fE R A,
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(=) REMS#H

B BB 5 Al B e = TR A A R T PR SR I A, 85 o e 3 sk 5000 3R 8 1 AR A A e 2 TR
RIS AR, B AR THBBTICR (0 BB R i A Il 7T R A A LA 58 14 £ R IR RE 7 RINg JRT A%
05 1) T 5 AR A s DA SRR AR AR L S T R T BT A A I 1) R) SRR et Ve A A I R, AR S M R
45(2019) T BRI FET AL ITAEA 1 1984 A4 E T MR R B R T AR B — 7 1T, 1984 AT (4 R R
JEE B 2% DX B30 £ At 180 it 1) 5 36 R TR, 30 Rh 7 o St 5 ek 2 0 5 L DA B AR, e R e T
Ja S RE RIS R RIS WL T T EL AR 5 R0 P A AR a0 AH DG P TR R s o) — 5 T, R R BV S i s A8 i
B0 7 e S i B S 0 i T O B R 1 T AL 5 0 W 7 S T R s (LK e i G b
K JEK HE B R BHUTRVE I 3 T B0 iR, DA ITT A 5034 8 28 B il i 5 A L B 3 280 22 I 4 L i)
BRI T A SO I T A B | SR PR TR ANAR () 1984 AR JRy %% B S T AR & | HL4L P9 A8 S 45 Bk [
S AN R, (o T EL AR B TGV A RO P A R AR R (7 S R 5] & 55 TR AR R A T R I, Rk
B | A A B A 11 25 A 1) 725 R A 1 TR AR T AR i A SO 440 U] ( Nunn & Qian,2014) " 1y 5 7%
A Al IR 5y 1984 AR T J7 AR SR 50k (5 A 56 ) A — 47 I 48 B4 (5 s ] A 96 ) 1) 58 B30
YERAE el 0 T AR Gl 5 | A B AR RRAE 22 M 1 B ) AN A8 T 5L AR 5 (%) U0 RIS () B 2 T 2L AR o 1)
Bt B AR IR 24 R R 5 HAs G 1T 5 308 & B, 3 1 ok TRUN S B 1 i T A M BB 280 3% 11 14

PR B IR/ N3tk (2S1S) IZE R ANE 6 FTm . AR MIESE Rk G 45— W B T B AR 4 e il 1
MIHREAE 1% F 82, H FERT 10,585 7TAHCHEB . 55 BB B il BB m [l 9 5
BAE 1% KT B2 0 1E, SEAERNTSE B —3, Kleibergen-Paap tk LM 7E 1%/KF F & 546 A n] R
1E55 T HASE R Kleibergen-Paap tk Wald F Gtit# KT Stock-Yogo 55 T HASGRH F K 507E 10%7K-F- T
(Il SAE 55 T RAR RS, WA A an ISR 58— BBy T H AR X b T i 0 | sl Ao iR 1 Y
AP RE I 9 A R ESIFE 1%KF F 83, B F EKT 10,85 TS, (FU2 5 BB A ATk
Al 2o SRR S, B AR AN AT B AE 55 T RAR ARG, 28 1 AR SGE R T HAR & ml 4
HAR) % ENESERG ARSI R T,

x6 NEMSWEIEFER

o BB BB
LFEA A e iR BFEA A R iR
M 0.181 4™ 0.091 0 0.250 5" 0.5753
(0.062 6) (0.0838)  (0.0799)  (0.4183)
v 0.0519**  0.0032"*  0.0517"  0.0456"
(0.0014)  (0.0004)  (0.0019)  (0.0038)

Pl AL il il Eil il il El| il il

AR S il ] ] il i il il Faifil

oIl i s il Pl Ei il el il il Fa il
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R6(4E)
F—BrE BB
AR i
EFEAR JR R iR AR B Y R
Kleibergen-Paap rk LM 11.907 0™ 10.849 0™  12.171 0™  0.921 0™
Kleibergen-Paap tk Wald F 3274.0170  3595.7090 1776.0630  772.006 0
FURIITIED 15 444 6 547 8 153 739 15 444 6 547 8 153 739
(M) s Ie

N T ARUEWFFE A8 (8 ] AR PR ARG RE 1 | A SO0 o 5 00 0l ik o 28 1) 45 B 48 o R SRR A S 3, 520 B
UESHESS 1S A Al {5 BEFIRRAEME , B ORES RAEAS W) 250 T IR —2

1 Bl i R

ARSI AR A S AR U 19 R 557 (Innov_patent ) YE N REAEVERT I BUHE PR . Patents/ RDC BEE SN2
wl i A ¢ AR TR L RS -2 AR BUF L R&D BEASEY HU] (5 4F ST A 2T (B AFIT TH R Oy 20% ) , 4na
(3) Fn, Hr, R&D, ,_, FonAa] i A -2 AR B AR i) R&D B8] KIS HE , AT BRI, AR5
Bk i) R&D BN, I S VF R&D AT T L Z 10147 2 AR a1 , D9 o0 B G R AU P 1 28 2 4F
AR T LA HAE, [ Rt R&D SR BT T 5 49 R&D 98], BIr A X L8 3% AR A B T 7R -2
AR LIRSS L R A (X 88 FHTTE ¢ AFARTFHEIE , HOE -G 52 4F) .

Patents, Patents,

Innov_patent, = = (3)
RDC R&D,;, , + 0. 8R&D,, ; + 0. 6R&D,, , + 0. 4R&D, , 5 + 0. 2R&D, ,_,

B BERIAZE RN 7 frR . B BEHIE (M) B EE R BE 1% KT B A IE, BEM AR
JAWIRTE B AR (IM) XAk T B B 4l B3 308 (Innov_patent ) ELAT £ FHVE T, %Ak T Al 1
AR A TCSE DA b2 B 3R BT A A i e 7 e 1 B R VR S AR SO A IR AR 5 B
EVEEE

2. RS JE 1A

2016 4F 12 H, Tk FE SALER 0B A 8 e il A& JE FLA (2016 -2020 4F ) ), AT RE S X A SCHF5E
ERAE AR . P, AR 2016 47 R 840 B SREAS R A TR A 06, 2 7 PSSR R B e
il (I ) S s 40 b BT 50O 4 [ U R BFE 10% /KF T 38 o0 1E, BEAM LA Wk E , 2 fe il
(IM) XERE T BRI il BT8R B STV AT XAk F i S R s iR ) Al TE 5], 25 SR 3R W o i
AR JE A JE ARSI 5 R AR ST

R7 REUEREEASER

LA A A IR LA DSt A IR
M 0.1327™ -0.207 8 0.1859™ -0.400 3 0.11157 0.098 4 0.2139™ -0.009 8
(0.043 3) (0.1437) (0.067 4) (0.3562)  (0.0627) (0.0806)  (0.092 8) (0.228 7)
Pl AR Eil il il il el il il il
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®R7(4)
. B R A i SRR AR S 3
XSRS A B SR REAR W A iR
AR5y 18 5 AR il i il 5 il 1 ] il
Aiall [ 5 2 £l i £l 1 £l i 1l £l
pURIIRIES 21 481 9 473 10 294 666 20 117 8859 9 590 613
R 0.6320 0.558 7 0.6509 0.847 6 0.570 5 0.655 4 0.597 3 0.6829

FIRS iy 2 ¢t

(—) HLBI AT

S TR R R XL BB RCR SR P, A5 S0 2% VA (2022) 1) f G 6 SEL K, 78 4 06 120
XAl SR I RE S B9V T, M A R A B A T LR RS 5

M, =B, +B,IM, +X',B +u, +vy, +&, (4)

o, M, AR ICRE T, A B R ) B, [ SR N 2 8 TR, MAREAR [T 45 ok
B R R A R RE T, MBI U 285 SRR 2R i e e Ak TR B B A
AR ST b B IR I A (L U Ak T B ) i B R0 I M R g AL R R AR LRI AN TR YA
(Zahra & George 2002 ) K¢ AN ICRE 1 7 X —Fh -5 HR G AR FIAR G I B2 A 1) 3% — Ak g1 T LA
HEA AL ARAF AR S P A . DA RTSEIESE , A RIS A A 7 A i Ml 7 6 7 T 9 Dl A0 LA )
A R HERE 1 08 )5 T B T B 3V, B Sk U5 Gl LR LT 24 A R WL | T i e L2 B T
Aol A4 R STIRIR S QBT AR Y MR AT R (2013) 7O UK = A HIX 379 S AL 1 B Al B
FEXT G, $ B SRR R R 7 B £l B D S A R RS L B 7 TR T B A
T E— 2B s L BT . 25 1 IR 2 A5 UG , BT Al ) i 308 3ot 35 25 4 Ml J R A R g S 3 T 21
PR,

&8 MHKEEAER

- ESG N SR R IR
Innov_mau TAC Innov_mau TAC Innov_mau TAC Innov_mau TAC
M 0.1160*  0.018 3™ 0. 098 4 0.0225°  0.2315™  0.013 8™ 0.001 1 0.039 4*
(0.0582)  (0.006 0) (0.0795)  (0.0115) (0.0842)  (0.0057) (0.2070)  (0.0214)
AR b Eetiil el el el et gl i i
AT A3y [ S A et ekl £l £t et £t et Eetiil
il 1 5 A0 il el il P22 il P il 22 ] ikl
BURIIE(:E 21 481 21 481 9 473 9 473 10 294 10 294 666 666
R 0.574 2 0.959 5 0.655 6 0.959 6 0.601 1 0.967 3 0.670 5 0.982 6
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(=) RS

T TR R RE I 0 AN A1 28 LAl B BT8R Y 2, A SO AT Al AR AT Aol iRk Al
FEERRHE A, 57 3% AR AL BE A< 4% 42 B IR AR B B B A 1) £ B SR A T 5 Bk 34T

L FEA A AR AT Al

R A A RSO S5 R A2 S ASOR TR, AR SORE A b 3l 73 o A Aok AR A Aol o Alk o A A
b, W SOE =1, 24 A HEEA A, W SOE=0, 3 9 945 R s, 2 R ik 52 m Ak A ik i B 8ok,
XA AL ICRE R, X —SERAT G b S AR A Al 32 SE 4 g A T S e i BT 29 3R, i o e S
P TR SRR N B AR AR 137, SR SR AIL ) 8 3 AT B A VR RE , [ I 3R A5 R0 B R i SR s 5 T X
BB 2L PR, AL T, A Al 3% 2 0 AR5 B2 Sl B S0, BT B S (i 3 1
FLSRG SR, TUAR B AT R S G R AT AR DRSS AL 5 i 10 ) S B PR PR, e ¢ S B R s O B 41
AIXELATE 7 BRI AETEh e

A AR i JE ISR T A RE 3 T Ak T T i) A AR A ol (4 B R 3 HoA e R A X
Kb T AR IR 2R A AT AR A A olk JC 2 M A DN AE T A T b B il AR T AR X T R Y
GEIRURI 5 35 B BAA AR | 3l {5 SR N TR BRI R A 28 7= Ml i [y Be iy )™ 32 i ik 20 ) B R I
(oA R 3 DR oK i 2 7 RO ) i SR B SCHE R R 9 2 7 TR B O e JBE A 7 O B BT, S
S0 A 7 2 b A SR (RO RHIFRE 7 Y SR ) I AR s 23 B A B0 EOR BEAT DAL, 6 OR BE
TRA AR . SRR, Ak T Rl S0 A Al ke = SR BER, AT — 7 8 R0 1 (E i 2 2 2 AN R i 4
JEIE N RE il i S G BRAR AY - 3, 1 Ak T S 1B 400 A A ol T I T 32 R R W A BT IR 2 TR IR 5, B i i
4 ST W] BE TG 1 0 e R AR

2. R AR AR B R AR

FEIRCREA L () 7326 (2017) ) AR SCRE B Al 70 A S A Al AR R R Al AT I 23
KA (W 9 Frw) B RERIE TS 1 A AL A B R X AR B AL TER M X, miRkE
Al il AR AEROR B A Tl WS BEOR AR ZG bR USRS HA ORI Sl PRk (O AA
AR VRE AL, B REHE REAS A AU AL R R AL RO A TR AR R RO EL ALK Al A dn T IR
B REHE AT AL T A B B A A BB SCR IR TSR A . . 2 IRy s BB Ak AE b 4 2 42
FENL T SRR A BORIEREFECE AR R 165 B R IE A BOR TR, B RE M3 A9 N AT A 1 26 1357 BE ) b R AR
M, BRI BAL R G nT LU SEg AN R , 3R T A 2 R ) A B R B

3. G B AR B AR RN A A T

RS FF I (2023) 7Y TS, UGB R B AR A R 4k 57 B B AR AL e A A AL A
AR GRG0l , X 4b T AN [ A= i JEL IR AN R B s Aolb AT o L 1T, 3R 9 BOAS SR R | B R il i ot
BRIV R SCRAFAE R | X 55 3y 285 He B AN BT A 3 AR B TE R, B B 4R B Al LR
WA RE ) RO A 7 R TR BRI B A2 AR 5 Al BOR AR R A7 AR R IRHE S, 8 B 3 i Al B
HTHEAC A R RE P AR B UK A D SR S B BT S RE ), ELERAE ] TR A ™ H HE L R
RGO RIRCRIEAR MR AERLNE . 3T 97 sh 8 B R Aolb oA, dioll A 7= A DN TR0 & A
WAL R i BORE 2 HEAR, B BE TR A9 A% O M (L 0 RE AR 20 0 555 3l | (L AZ BR T A B 50 22 5 RE )
M, TREAS B A 2B AU I O R, X T BEA S A R A b A, RO RIS [ 5 5% 7= 45 S BB 22

=
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T HAUH R 2 AR BE BEA T AT A GEAS R FL I A , 1 B AR G357 302, 48 B il 1 1) 3 e I o
BUBRCR AP T 25 A R . AR A JEIUIR R BE ] i X Ak T RS (4 B A 4 42 T Al 1) BRI 03 AT R
RS THVERT, HR B BRI AN o AT R B A s TR A U AR L 50 11 52 A B 3R g B
A7 Aty it K, BT S0 S i 1] B A B AR R B8 A 7™, 8 BB T 3 1) 5 ) A X — B B RE A i F 4 B B it 7
iR R M S B AR Gt n] AR o T B AR AL 1 B A B A 4 S R Al B R M A B
AR, PR ATETACR

x99 REMESWEIEER

e A il A=A Al
o AR SR S IR EXEEN J R A IR
M 0.243 4 0.217 5 0.3531* -0.468 1  0.169 0™ 0.078 9 0.1452* -0.249 3
(0.2425)  (0.3940) (0.192 4) (0.696 3) (0.043 3) (0.088 6)  (0.067 2) (0.369 2)
) A i i i b i i i i
Al A0y [ 5E 230 i il il i il il i i
ML 5 541 1570 3 416 291 16 150 7 860 7 289 366
HH R? 0.018 3 0.029 6 0.018 3 0.0310 0.0169 0.006 9 0.0305 0. 069 4
_— R Al AR B
KR R A IR EXEFN RS A IR
M 0.1650* 0.1327 0.2217" -0.608 7 0.016 6 -0.109 0 0.234 7 -0.350 4
(0.070 5) (0.078 0)  (0.111 6) (0.3394)  (0.174 8) (0.2525)  (0.213 5) (0.648 2)
Pt A i il il i i i i P
il AR ] 2 250RE i i i i i i P i
WA 15 501 7 025 7225 469 5961 2418 3035 192
HIN R? 0.016 6 0.0119 0.021 0 0.025 3 0.026 9 0.0313 0.027 2 0.164 3
- 5B R AR A BORBERI A
A KRS R IR AR Kl Rl mRE AR Rkl Rdl iR
M 0.1807 0.2007 0.1469 -0.4393 -0.1743 -0.4644 0.1347 -0.0141 0.1813* 0.1473 0.2372* -0.5359

(0.148 3) (0.2652) (0.2376) (0.4334) (0.3117) (0.3683) (0.3969) (0.197 7)(0.0837) (0.0859) (0.1168) (0.3544)
il il il il it it il it il il il il il
onlb/ AR EERAS f2 2k il et et il i il il Pl il il

RUNILER 4315 1642 2283 167 3 890 1754 1835 89 13 240 6 029 6 121 401
HN R? 0.0180 0.0336 0.0158 0.0905 0.0237 0.0098 0.0431 0.6900 0.0054 0.0207 0.024 4 0.018 1
. L 2 —
N SR SBOR R

Al AT e Sl ) 3l s R R R R SRR B g AT A Al 3 ol 4 s BB ARCR | S T
SRR DA RTS8 iy o A0 TR ™ P 78 g o T s ) TR (DR, BB A 1 by B o s 5, ) Al S ™
At BT BB T 2B BAT A . SR, B BE T e A A 4 ) 00 I ) 9 2 — S ) k] ST 3, Aol A
RE I 77 1] BB AT RE 1 R 58 2 A BB AR BUER T, 13 B T 580 4 RE il 5 A Ml BB AR SE R
AL AR SO AR Ml 2 A TR S AR R A, 6T 2010—2023 A3 b i 2 W T AR R , 4088 18 el X i 3 A
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Does Intelligent Manufacturing Improve Enterprise Innovation Efficiency?
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Abstract: Manufacturing serves as the lifeline of national economic development. Promoting R&D innovation
in manufacturing enterprises amid the wave of digital intelligence has become crucial for driving the high-quality
development of China’ s manufacturing sector and ascending to the higher end of the global value chain. Intelligent
manufacturing involves not only technological breakthroughs but also a comprehensive transformation of enterprises
with technological upgrading as a pivotal driver. By integrating next-generation information technology with
manufacturing technology, intelligent manufacturing promotes the production, reorganization, and management of
knowledge, thereby enhancing the knowledge absorption capacity in the innovation process and improving the R&D
productivity of enterprises. Existing research mainly focuses on whether intelligent manufacturing improves
enterprise innovation efficiency, sparking debates about productivity. However, the core issue should be the
effectiveness of intelligent manufacturing in improving enterprise innovation efficiency.

Based on data from A-share listed manufacturing companies from 2010 to 2023, this paper explores the
influence of intelligent manufacturing on enterprise innovation efficiency from the perspective of the enterprise life
cycle. The empirical results show that intelligent manufacturing generally improves enterprise innovation efficiency.
From a life cycle perspective, intelligent manufacturing has a positive impact on enterprises in the maturity stage
but does not exert a significant impact on those in the growth or decline stages. This phenomenon can primarily be
attributed to the varying innovation willingness, R&D capabilities, and organizational characteristics of enterprises
in different life cycle stages. Heterogeneity regression analysis reveals that intelligent manufacturing has a
significant impact on improving the innovation efficiency of non-state-owned enterprises, high-tech industries, and
technology-intensive enterprises in the maturity stage. Regarding the mechanism, intelligent manufacturing can
improve enterprise innovation efficiency by strengthening the knowledge absorption capacity.

The main contributions are as follows. (1) This paper explores the relationship between intelligent manufacturing
and enterprise innovation based on life cycle theory, supplementing the existing dualism of intelligent manufacturing and
enterprise innovation. (2) The measurement of innovation efficiency based on the scaled R&D expenditure incorporates
enterprises’ initial investment in patent applications and citations, which can more accurately reflect the input-output
relationship of enterprise innovation efficiency. (3) Different from the mechanisms of human capital upgrading, strategic
transformation, information channels, capital channels, and cost channels in the existing research, this paper puts
forward a knowledge absorption capacity mechanism through which intelligent manufacturing enhances enterprise
innovation efficiency, thereby enriching current research.

Keywords: intelligent manufacturing; innovation efficiency; life cycle theory; manufacturing; knowledge

absorption capacity
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