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Fig. 1 Number of smart manufacturing pilot enterprises over the years
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22 B S HE 75 % LA b e AR DE E R A B AS
TE 1 Yo KV A7 7 535 22 53, T DT e I A Bl A2 o
HAFAE 22 5%, R 1370 DL BRCEE R AT
AEA A IEARAS 1 S 35 i 22 1] .

3 ZUEHER

3.1 PSM &8
FRPE PSM-DID F— 5 fefi FH T U] | A SO 158 B
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Table 5 Baseline regression results
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Table 4 Balance test

P, i bR RERE | K

b BRZH Xof BEZH W2/ % Wb/ % (p>1)

- V2 Fip 23.102 21.906 101. 0 28. 57 0. 000

VEHL S 22.093 23.094 -0.1 99.9 -0.01 0.988

o JUNLGG ] 0. 468 1 0.398 0 37.7 9.26 0. 000

NG 0. 468 1 0.478 2 -5.4 85.6 -1.07 0. 286

fon VE e i 0.048 4 0.034 2 24.4 5.71 0. 000

VC e 0.048 4 0.047 6 1.3 94.6 0.27 0.785

Topl N1 35. 441 32.757 18.7 5.04 0. 000

N 35. 441 34. 81 4.1 78. 1 0.75 0. 455

ot VE e iy 1.870 9 2.265 4 -30.5 -7.25 0. 000

N 1.873 4 1. 860 6 1.0 96. 8 0.21 0. 836

tae VE i iy 2.448 2 2.243 6 33.8 8.50 0. 000

VE e 2. 447 2. 470 4 -3.9 88.5 -0.78 0.435

3.2 HEEALE SR, 7K HEAT PSR AR o B o i

(IM) AhTH 2%k —0.008, it T 1% /K F-)
E VARG, X 45 26 B BE R s HR T T Al 4%
WRCR. 25 (2) FF (3) g5 H Bor, fEdE T

(1) (2) (3)
A X PSM PSM J& PSM J&7
InvEff InvEff InvEff
—-0.008 " -0.011 """ -0.010 """
M
(0.003) (0.003) (0.004)
-0.002 """ -0.002
Size
(0.001) (0.002)
0.014 """ 0. 009
Lev
(0.005) (0.011)
0.042 " 0.031
Roa
(0.011) (0.035)
-0. 000 -0. 000
Topl
(0.000) (0.000)
-0.011 """ -0.014"
Age
(0.003) (0.008)
-0. 000 -0. 000
Growth
(0.001) (0.002)
0.126 """ 0.041 """ 0.128 "
_cons
(0.019) (0.002) (0.040)
N 7719 1373 1373
2 0. 039 0. 080 0. 090
Industry Yes Yes Yes
Year Yes Yes Yes
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JEIX B, (R R AR A B B e S
WA A H. fat , AR R ik 4
TR R A S X 4% R ) B AR AN LA
AR SCR TN 5 ) sh A AR A
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Ho D S AR & BT R AR eI 1 S0, 32
Al i SR e A BARAEAD s, IR 4D, HIHK
MM A1) M -5, <-50, D7 =1, 750
D =0;2) Y:-s, = kW,D! =1, /MWD =
0(k=-5,-4,-3,-2,0,1,2,3,4,5). HAbA
HAE SCH TR (1) AH— 2, % AR AS I (5]
WERE S A M N IR BRSR A T — IR
HHXT R

B2 2 T 28 B4R [0 U R 5L 95 %
IO B EAR DX A]. AT L& IR, 32 B A i R 8
B R ) S AT A A 5 Y KT 1) I A
¥, HECA B ARSI R P{ER 0. 672 5. F B4
FHZE Al 55 XT B2 A\l ORI 2R A S
R 18 ST I AN A 7E k3 25 5% | T A2 B 30 Ak
THR B e 3 S0 5 102 R 1F , U W Re il
T R AR Y B TR S5 — AR X A B2 Al 4%
PERCR R T IE AR SR i HZAE RS
TETREEEE. 8RN, LRGSR AR SOAT
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Fig. 2 Parallel trend test
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Table 6 Robustness test results
(1) (2) (3) (4)
At AR InoEff 5E X eAs IM E X O [ 7 RN, R
InvEff InvEff InvEff InvEff
. -0.010 ** -0.008 **" -0.012""" -0.010**
(0.004) (0.001) (0.004) (0.004)
S —-0. 000 -0.001 -0.002 -0.002
Jize
(0.002) (0.001) (0.002) (0.002)
L 0. 000 0.010** 0. 007 0. 009
v
(0.012) (0.004) (0.012) (0.009)
0.001 0.028 “** 0.014 0.031
Roa
(0.042) (0.008) (0.040) (0.030)
-0. 000 -0. 000 -0.000 -0. 000
Topl
(0.000) (0.000) (0. 000) (0.000)
-0.015* -0.010 """ -0.013 -0.014
Age
(0.008) (0.002) (0.009) (0.010)
0. 003 -0. 000 0. 000 -0. 000
Growth
(0.002) (0. 000) (0.002) (0.001)
0.094 ** 0.093 """ 0.126 """ 0.128 **
_cons
(0.044) (0.016) (0.043) (0.050)
N 1373 14 930 1373 1373
2 0. 100 0.036 0.244 0. 090
Industry Yes Yes No Yes
Year Yes Yes No Yes
Industry-Year No No Yes No

S B (4) M BRI 2Rl 1 5 2 1 e 2.
3.3.4 ZHEANEE

R T i HEBR A5 SR BE AL R FR AL, DRSS
WA AR SR HBEHLAL 15 P 4b 320 19 7 =X
AT AR S, AR, R BEALA 1E O b 21
7 BEMLER 78 K LT A FEN B 1
RO A, ZESEFT PSM 2 Ji SPAR AL (1) kA7 (]
9, B EA R 500 k. 3 a7 500 R EEAL
FHERCE , B (i) A5 S 5 4 0 2% 5 (9 38 B IR Al T &R
B oA 5 1R A PE. 3 R R AR
AE 0 fiE H 2 BES A0, H R 25045 R IFA
B3 D E S R B R i Y R R A
IR 1 22 5, TR B A Ml 508 R0 0 4 T2 Y
il 3 S it i IR, TR R AL 26 X FR A A SC LI

G AT — 7 R

B3 FEHREFGLEE

Fig. 3 Randomized placebo test
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Table 7 Results of other robustness tests

(1) (2)
AR AU RN
InvEff InvEff
-0.008 *** -0.008 “*"
M
(0.003) (0.003)
. -0.003 """ -0.003 **"
Size
(0.001) (0.001)
0.015 """ 0.015 """
Lev
(0.005) (0.005)
0.046 """ 0.046 "
Roa
(0.012) (0.012)
-0. 000 -0. 000
Topl
(0.000) (0.000)
-0.011""" -0.011"""
Age
(0.003) (0.003)
—0. 000 —0. 000
Growth
(0.001) (0.001)
0.129 """ 0.129 """
_cons
(0.019) (0.019)
N 7 601 7 598
2 0. 039 0.039
Industry Yes Yes
Year Yes Yes
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fhTH 7575 828 DID. AHITARR = H A XL SR
A8 X [ 2 28O B 28 B DID AR EAT 1 58T
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ARSI AS)Z 10, HAFTEE A iz . [l
NG, A FIIEER I T — R IR AEAG

T, AT AN ALRE — AU R b BN T
AAMATEE PRI S A DY S 26 T
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PRS2 A FH ARG /D, 3 e, AR SCOR AR X
TR LR — B 1 35 4 B ARV 5 4 i X R
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B, A% Callaway F1 Sant” Anna''® 1)
117 Nl I e 5 O T Akl Sl < Sl O
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AMRITELELE R, 2 )5 T R A A B A A A 1 b
PHZION FF AT AL, 5 2845 3 °F- 241 Ak #8007 (9 A
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WEFEIE AT LR B, 762 e il i St 2 i, 8 e il i
(IM) B FRECAE O FEI I 3 HIFAS 13 i 7E 3 g
il ek S FE — B 0 BB L (IM) 1) R BT
1%, 5% 1 B E MK T B2 b i DL Ex 32
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Fig. 4 Results of Sun and Abraham
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7N, B REIE 2 PR T T A B B A R R
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XFE BRI I T BR ] (75 8 S 2 e e
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Jonsi O [ 2 Al 5 9% B 2 | T 4 5K 78 B 45 1A

B 1l ek, 7 LR AR Lok
Bs o RGN  RREAUR B 7 T 5 AU e f

g5 Resulis of the two-stage DID FHEVERUOR. AR b B R T Al (5

3.4 Ml FRICHE S , T B ARV ROCR A LR P LA T,
3.4.1 %835 BHLH X8 FEEVFIKIEER

Z[K )L M@(?{ng Fg %EB;?E/‘] 3%: }% 5$§ E W /I\jiﬁ Table 8 Information mechanisms test results
KPR 2 B UL, I Al X ARSI 4 W >
F i LR AL TR B TR A Al BB | ERRTRRRR ) RRRTIREE
HER AR BOF IR BRI (5 ) T T e
e, S 2 A T T TR, B i 0.002) 0.003)
FE—E BB S T Al BRI, A A B ‘ ~0.028 0. 008
fES7. S (0.029) (0.006)

SARUNEINZE [ 5T, R TR 7 Lo 0209 ~0-024
I 77 T B AT G 8 72O 5 7 43 Lo il (0. 170) (0-957)
By o r= 3R AR FE ( Data Assets Level ) #E47 %) ). Roa (2 ‘Z‘Z) (;)01(2)47‘?
T M KR 8 7 B, B A SCHR I 1A 2 1 e oo
TR . ST FCRPA T RE 2 PR £l B e 7 for! (0.002) (0.000)
RO I —F8 b H A B0 0 =0, AL e n 25 » ~0.128 0.037
RO AR XS A BEEAT 700 R, B4 ) (0.133) (0.024)
B A 1 SCAHE 3K — b A R 0 T A Y _— 0.055* 0. 011
BSOS, 1T/ A BORER 6 5 1B MDA ) e e
S B AR B BB AL e T A (0.663) 0.108)
A A O R AT | LA Kk R — 4R 1 N s s
LB RIVA RN Rl R R & J By T i O LA | Bk bk 2 0.117 0.314
TPl R 1 BB 525 R AT 2532 O . Industry Yes Ves
SCNHCR IS BORAERS SR A7 L R S v Year Yes Yes
PO 2 A R 1O 5 G I RO I X AN FAE IR 3.4.2 SRR iEALH
“REBLEHE S AT M4 AT AR, Gei R _E SR H 1 A0 S HLAR AT IR0, B

@ BAm ISR T 18 AR WE B (AR AP 7 A i T THRALCRI) B | A S USRI IR e A B A
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Table 9 External attention mechanism test results

(1) (2)
5 i AR BER G
Baidu_Index Media
0.242 " 0.185""
M
(0. 106) (0.086)
. 0.363 """ 0.577 """
Size
(0.089) (0.045)
-0.720" 0.332
Lev
(0.411) (0.242)
0.79% 1.296
Roa
(0.995) (0.935)
-0.002 -0.004
Topl
(0.004) (0.003)
-0.351 -0.041
Age
(0.254) (0.154)
0.206 """ 0.233"""
Growth
(0.043) (0.045)
-0.457 -7.850 """
_cons
(2.143) (1.035)
N 1292 1373
2 0.207 0.517
Industry Yes Yes
Year Yes Yes
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Table 10 Results of heterogeneity analysis of firm characteristics

FERUHE T 5 TR Tl s 4 R
ARt kS EEA B B Lg B
InvEff TwEff InvEff InwEff TnvEff InvEff
" -0.002 -0.012%* -0.014 """ -0. 004 -0. 006 -0.015"*
(0.003) (0.005) (0. 005) (0.005) (0.004) (0.006)
Gine 0. 000 -0.002 0. 000 —~0.005 """ ~0.007 """ 0. 001
(0.001) (0.003) (0.003) (0.002) (0.002) (0.002)
-0.014 0.035"* -0. 000 0.024" 0.015 0.013
fer (0.012) (0.018) (0.018) (0.014) (0.014) (0.015)
0.011 0.016 0. 047 0. 051 -0.035 0.088"
ftoa (0.034) (0.048) (0.055) (0.045) (0.039) (0.053)
Topl ~0.000 """ 0. 000 ~0.000** 0. 000 -0. 000 -0. 000
(0. 000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.010 -0.001 -0.015 -0.014 -0.023** -0.005
Age (0.007) (0.009) (0.012) (0.009) (0.009) (0.011)
Cronth 0. 002 -0.001 -0.002 -0.001 0. 000 -0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
0.067 ** 0.091 0. 092 0.189 *** 0.264 """ 0.032
- (0.031) (0.076) (0. 068) (0.050) (0.050) (0.055)
N 647 723 728 687 686
2 0.207 0.117 0.134 0.113 0. 105 0.135
Industry Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
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Table 11 Results of heterogeneity analysis of external environment characteristics

PES2N VY Y C Hu X TRV PRI
InvEff InvEff InvEff InvEff
. -0.006 -0.015""" -0.014** -0. 006
(0. 005) (0.005) (0.006) (0.004)
S -0.003 0. 001 -0.002 -0.002
ize
(0.002) (0.002) (0.002) (0.002)
0.013 0. 008 0. 007 0.015
Lev
(0.014) (0.018) (0.018) (0.012)
-0. 009 -0.001 -0.008 0.083"
Roa
(0.042) (0.047) (0.043) (0.048)
-0. 000 -0. 000 -0. 000 -0. 000
Topl
(0. 000) (0.000) (0. 000) (0.000)
| -0.020" -0.018 —-0.008 -0.020""
ge
(0.011) (0.011) (0.010) (0.010)
-0.001 0. 002 -0.001 0. 000
Growth
(0.002) (0.002) (0.002) (0.002)
0.163 """ 0. 067 0.118 " 0.139 "
_cons
(0.058) (0.055) (0.053) (0.054)
N 689 603 622 751
2 0. 108 0.116 0. 096 0. 149
Industry Yes Yes Yes Yes
Year Yes Yes Yes Yes
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Table 12 Underinvestment and overinvestment

(1) (2) (3) (4) (5) (6)
AR ik PR L Eila/guniy Rl L IRl 23R VA A TRHLT A
InvEff InvEff InwEff InvEff InvEff InvEff
-0.002 ~0.018 *** -0.008 -0.010*" -0.001 -0.012**
m (0.003) (0.007) (0.006) (0.004) (0.004) (0.006)
B -0.003 ** -0.002 -0.003 -0.002 -0.001 0. 001
e (0.001) (0.003) (0.003) (0.002) (0.002) (0.003)
-0.012* 0.012 0. 002 0. 021 -0.002 0.013
e (0.007) (0.021) (0.015) (0.018) (0.013) (0.017)
-0.041" 0.072 0. 060 0.014 0. 007 0.029
froa (0.025) (0.076) (0.052) (0. 044) (0.043) (0.049)
~0. 000 -0. 000 0. 000 ~0.000 ** -0.000* 0. 000
Topl (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.009* -0.019 -0.004 ~0.023 " -0.008 -0.002
Aee (0.005) (0.012) (0.012) (0. 008) (0.009) (0.009)
Cromth 0. 001 -0. 000 -0.003 0. 001 0. 002 -0.002
(0.001) (0.003) (0.003) (0.002) (0.002) (0.003)
0.125""" 0.162** 0.130" 0.160 """ 0.080 " 0.015
- (0.026) (0.075) (0.070) (0.046) (0.043) (0.076)
N 927 446 731 642 708 665
2 0. 079 0. 134 0. 099 0. 142 0.184 0. 134
Industry Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
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Table 13 Smart manufacturing and corporate labor investment efficiency

(1) (2)
A & PSM PSM J&
LabInvEff LabInvEff
—-0.034 " -0.031"
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(0.013) (0.017)
0. 008 ** 0.001
Size
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(0.011) (0.037)
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Growth
(0.001) (0.005)
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Industry Yes Yes
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Can intelligent manufacturing empower corporate investment efficiency?
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Abstract: Under the global wave of intelligence, intelligent manufacturing has become the only way for Chi-
na’ s manufacturing industry to transition from “manufacturing” to “intelligent manufacturing”. Taking the
promotion of China’s intelligent manufacturing demonstration project as a quasi-natural experiment, this paper
uses a PSM-DID approach to identify the casual effect of intelligent manufacturing on corporate investment effi-
ciency and to examine its underlying mechanisms. The results show that the implementation of intelligent man-
ufacturing significantly improves corporate investment efficiency, and this finding remains robust after a series
of robustness tests. Mechanism analysis reveals that smart manufacturing reshapes the internal and external in-
formation environments of firms, enabling a two-way empowerment of firms’ investment efficiency by improving
internal information acquisition and attracting external attention. In addition, heterogeneity analysis shows that
the positive effect of intelligent manufacturing on corporate investment efficiency is more obvious in non-state-
owned enterprises, enterprises with higher employee knowledge, enterprises with weaker industry competition
degree, during non-declining period, and in regions with lower levels of digital economy development and bet-
ter legal environment. Further research shows that intelligent manufacturing inhibits the over-investment be-
havior of enterprises but has no obvious effect on under-investment. Moreover, intelligent manufacturing will
also have a positive impact on the labor capital investment efficiency of enterprises. This paper takes corporate
investment efficiency as the breakthrough point to evaluate the micro-level effects of intelligent manufacturing,
providing a useful reference for enterprises to implement intelligent manufacturing and improve investment effi-
ciency.

Key words: intelligent manufacturing; investment efficiency; information acquisition; external attention; la-

bor investment efficiency



