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Improving the innovation efficiency of digital enabled manufacturing enterprises:

empirical evidence from A-share listed companies

MENG Weijun, JIAO Zeshan, XING Qingsong
(School of Economics and Management, Chongqing Jiaotong University, Chongqing 400074, China)
Abstract; Based on the balance panel data on Chinese listed manufacturing enterprises from 2015
to 2019, a super-efficiency SBM-Tobit analysis framework is constructed to study the effective
ways to improve the innovation efficiency of Chinese manufacturing enterprises under digital em-
powerment, this paper examines the impact of digital empowerment on the innovation efficiency
of manufacturing enterprises and further reveals its path by the intermediary effect model. The
results show that: Dduring the study period, the innovation efficiency of sample enterprises has a
trend from low to high, but there is a "efficiency gap" phenomenon among enterprises due to the
difference of resource endowment, and the average of the whole efficiency is at a low level. @ The
digital empowerment can promote the innovation efficiency of the manufacturing enterprises. @
Digital empowerment can promote the innovation efficiency of manufacturing enterprises through
cost and open innovation variables.
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Tab.1 Input-output variables of super-efficient SBM model

He 5 4 Bk Hfir 5E X
P I & A EENVINGE &

i; WF 5 %8 4 4 it It A A M 25 W 4 A7 i
W& A5 % BIF 2 A OB o BT A 91
L il 42 AL fF R A AU R

7 % WL B2 Ui f AR % W1 RS

Ak L AR % AR T T A It TE T W 7 W1 48 o N A A B AR A R T
Follk e A it A LA

2.3 TobitEBKRHETE
2.3.1 AR
it IR SBM LT Al 1) SEBR BT AR
Ji T 2BAFFEAR A AN PR 2R L BT R A 52
HI T RIS A i 2 2 R R A, H R
KT 0 Rt SR FH— M [l A A 2 S 35 48 R g, T
Tobit FRBYIE FH 52 FR DA AR AR, A Lk 6 Ml 5, Fr
PAIASCASTH] Tobit ARARI S0 UEEC T IRBEXTREAS AL A8
BRI SE MR o R T TR0 AR ESCHR T 5 11 2 28002 T 1Y) T Al
Tobit AL F AR R — B T MmO T LA
SCRRPERENLAON AR BAR B E T
Ie,, = ay t+a; Dl;,, +ay Xi, +u; +e;, (2)
R B BE o, A1 He, o 49 2 o 250 0 A R
225 i R AT AR R B A (] U R T R A 50 P A
OB BARBAL AN T
Iei., = b, +0b, DL, +0, Xioi +ui +e, (3
Med.. = fo+ fiDli.+ fo X T us +e.. (4
le,, = hy +h Dl +hy Med,, +h; Xi, +w e,
(5

Forpro i AR AR s ¢ AR 5 Te AR AL A BT
ROR s DR BT IRE AT 5 X AR R AL 455
Med 78 HAr A8 4 73 3l il A SO BT il X8 37 K
FIHATRLI 50, 0, f b AT S B, ) R S8
FF5 5w Ml e, 35 DR A VAR 50 BB AL 1 22 0
2.3.2 U]

BB AL B (Te) : AR SCOKF SBM BT A 3 58 25
R BB RCE Te N BRAL &,

fifp BEAE B (DD < A FRE 3 4 19 TH 0 Al
BOFAL I FEACRR AR Al 3 3 C 5 08 R R
AR BEVR B AL SUH AL B IR, HAE BB BE I 19 3
BRI T R BF R R S A S
R AR A R BT P Al T R A R e e
JRTICT A8 58 80k A i Aol (9 B3 R BE AP

Pl A2 . O UL ER B K (Dar) o 5857 £ o
ARIE AR AT B Y B R A e 2 DM
RN BT G R AT 228 1 S RE ) AR br . 7RG BEAYYE
Pl P9 Al BE A5 £ A B W8 i 22 U0 B il 2 5
FE BB R . O F WAL KK (Trmbr)



216 P22 P TR 22 4R (2022) 45 38 45 2

A B AT R0 Al B A 2 A R A L A
I A Y W 55 WA 2 184 4 2% 5 1) 0D A M AT BT
B I R R 5106 B Bt TR I BT R B9 S
7 B Al B PR R DR A S ORI AR KR
REE N WA AKF., O HAREALE (R,
VR I A R A i as A A AR ROCR I 4R
i o HCAE A (BB R 5 3R 78 5 W8 4 Ok A i 2 B g L At 136
B A R 5 4 1 RE T R . BRI 803 1 4 T S gk
T RH A RE A B B 4R AR U 2 1 [l 4, T
TP X BE IR A B B A AR . @) B IR
(Hrs) o NA 2B 8l 19 5C 8 %8 I, N ) %K
FEERTRE T A R AT SRR R IR A
AW TR A R T AR SRR T T LA S
TEICA T A Ros Al N ISP, QBUN CHF
T (Gse) o BUNFBIBE 4 SR A UBE B4 T ol
YJoe b i 5 Bt BE R 2 SR A b BT IS D AR
REFLZET Y SR 9% ke B, UM 9 132 B8 40 W Fn
1) 42 JUF BB S HE X Al B 7 s ARG AR TH I B
EBMGE I, RS RN SIS A RO AR AR B — 5L
IKAT AE A TR A BURE S5 X A M A2 357 0 s A
BEEM. ©OM M (Lerner) . 4R REM 5R AR
B, T 45 40 B0 T 28 W, BT $5 A B0 S T RE B
Z B h T 22 Wi A Al A8 E i RF 7 5E AR

P BAT R, FEOCRREAL. A SCHEIR
g 38 2 (Lerner index) 1B R AV il ZE 47|V 28
TRV RUT ORI E-3E =g

H A B S5 A AR SCEE ML T, B 5% BT
FEAZSE 10 F 58 S o DAl 1 R 2 1l A B 450
(Lncost) TR AR PN A&, Hoh, R INN,
Al % AR AT R BT G AR (Lie) g 52 3 %8 IR A
P AR AS R Ak AT 2 A E R R
AT LA SC3E Al 5 H e 3 A Y B R 4
B AE R A A5 3R R KT A AR 4,
2.3.3 Bk

ARSCHEFE W] Sy 2015—2019 4F, BB A
el b b A w O FIE X R . IR BRIk A T
[ %8 %2 CSMAR %4 Fe | i [ BiF 52 804l Ik 55 °F &
CNRDS |28 w) 4 B2 i 4 o AR 40 AR G SOk A AR
SCHIFFE TG 2K S FEAS 3 BGEAE LR = AN JE N DA | -
MTWITE 2015 F 207, HAELE F 2019 FKIHGFHE ;@
SR ST FPT A2 w5 R PR UE AR AR Al A1
RORVEH 0 — 3t BIBR B SR B A F) . &t b
R, e 275 Al AT A E 20152019
AR BCHE 22Tt 1 375 AT TE AR REAS . AH DG AR i
MR IR MG 25 Rk 2 iR .

® 2 MEARRMAYEST

Tab. 2 Sample descriptive statistics

A B AR A5 FEME BEAR/S S BORE e/ ME P o 2 2%

Al A s R Ie 0. 240 1375 2.336 0. 000 0. 380 0. 144
AW RE K /42T DI 0.214 1375 13. 367 0. 000 0.737 0. 544
A il 5% K/ %6 Dar 0.410 1375 0.995 0.034 0.182 0.033
ol A KT/ % Irmbr 0.221 1375 24. 327 -0. 863 0. 887 0. 787
A A AR % Re 0. 003 1375 0.924 -1.671 1.801 3. 244
N1 BB IRAR /TN Hrs 0.626 1375 21.751 0.016 1.227 1.505
BN X HE T /AT Gse 0. 041 1375 9.405 0. 000 0.325 0.105
F AR K/ | A Lic 0.035 1375 3.200 0. 000 0.156 0. 024
LR Lerner 0.108 1375 0. 220 0.012 0. 041 0. 002

LA A AR Lncost 0.241 1375 5.008 -7.954 1.274 1.622
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Tab.3 Number and average of enterprises in each innovation efficiency level from 2015 to 2019
e R &I L& L ESA
TOSWER/E PEE LR/ P UHR/E P ebE/E P
2015 195 0. 064 33 0.186 12 0.326 35 1. 207
2016 147 0.059 72 0.185 18 0.371 38 1. 207
2017 164 0.055 47 0.175 30 0. 346 34 1.010
2018 183 0. 060 27 0.178 35 0.310 30 1.214
2019 169 0.057 31 0.177 42 0.305 33 1.192
AR5y 101 0.043 102 0. 142 39 0. 362 33 0.983
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Tab. 4  Test results of the impact of digital empowerment

on innovation efficiency of manufacturing enterprises

Ie
ot
[@D) (2) (3)
Dl 0.037"" 0.0417 0,041
(0.013) (0.013) (0.013)
Dar 0.186"" 0.187"
(0.070) (0.070)
Irmbr 0.032"" 0.032""
(0.007) (0.007)
Re 0.011"" 0.011"
(0.004) (0.004)
Hrs 0.046 " 0.046""
(0.010) (0.010)
Gsc 0.040" 0.040"
(0.021) (0.021)
Lerner -0. 520" -0.519™
(0.230) (0.23D)
cons 0,232 0,174 0.173""
(0.019) (0.040) (0.040)
sigma_u 0.301"" 0.281"
(0.014) (0.014)
sigma_e 0.222™" 0.219™
(0.005) (0.005)
N/~ 1375 1375 1375
rho 0. 649 0.623 0.618
Log Likelihood -198.912** -166. 161"
LR test 756. 44" 712. 60"
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Tab.5 Test results of cost intermediary effect
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