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Abstract

Nowadays, economic growth focuses more on improving quality,
reducing pollution and increasing efficiency. Equipment manufacturing
industry 1s the core of the manufacturing industry. Intelligent
manufacturing provides a new direction for the transformation and
upgrading of equipment manufacturing industry and the improvement of
competitiveness. There are various categories of equipment
manufacturing industry, the development rules and integration ways of
each sub-industry are different. How to accurately grasp, step by step,
sub-industry to promote the transformation and upgrading of the
equipment manufacturing industry is the new development stage of the
equipment manufacturing industry intelligent manufacturing needs to
focus on the key.

Based on this, this paper takes the equipment manufacturing industry
as the research object. Firstly, reviews the existing literature and analyzes
the research status, expounds the development connotation, related
theories and development status of intelligent manufacturing in the
equipment manufacturing industry. Secondly, the theoretical logic of
index selection is analyzed, and the evaluation index system of intelligent
manufacturing development in the equipment manufacturing industry is

constructed from three dimensions: basic conditions, industrial benefits
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and construction level. To select the relevant data of China's equipment
manufacturing industry from 2015 to 2020, the vertical and horizontal
scatter degree method and entropy weight method are comprehensively
used to explore the comprehensive development level of intelligent
manufacturing in eight sub-industries of equipment manufacturing
industry and the development situation of each sub-industry in different
dimensions. Finally, the comprehensive development level of intelligent
manufacturing in the equipment manufacturing industry is taken as the
explained variable and talent construction, technological innovation,
labor supply, government support and foreign investment are taken as the
explanatory variable. The panel data constructed by eight sub-industries
of the equipment manufacturing industry from 2015 to 2020 are selected
for empirical analysis to explore the role of five influencing factors on the
development of intelligent manufacturing. The industry is classified
according to its size and then the industry heterogeneity is analyzed. The
conclusion shows that the comprehensive development level of intelligent
manufacturing in the eight sub-industries of equipment manufacturing
industry from 2015 to 2020 is different, and the change trend is not the
same. There are uncoordinated development in the three dimensions of
basic conditions, industry benefits and construction level of intelligent
manufacturing. Talent construction, technological innovation and labor

supply have a significant positive effect on the development of intelligent
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manufacturing in equipment manufacturing industry, government support
has a significant negative effect on the development of intelligent
manufacturing in the equipment manufacturing industry, foreign
investment has no significant impact on the development of intelligent
manufacturing, the three industries with different sizes of intelligent
manufacturing development factors are different. Therefore, targeted
countermeasures and suggestions are put forward for the subsequent
development of intelligent manufacturing in equipment manufacturing

industry.

Key words: Intelligent manufacturing; Equipment manufacturing;
Combination empowerment method; Dynamic comprehensive evaluation

method
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4.3 FEFIE HEERIE SR & RKFME

4.3.1 ERLFH

3 4.4 FIAL 2015~2020 AF%E % HllE b )\ A TATIVAERT A BE ) AN Q1T e
JIEETE BRI R . 2 & B R AR T, 2015 SE & BT
AR, 2018 FHF I AHlIE R, RT3 4 76.06. HANUMAN
BRI, AL 2015~2020 SES M IIRL T4 BL L, BERRE S
FIEHTRE AR M o il 55 —AUE REAR M — PR S, 155
BRAZ OB e 45 1) R R B BSLA o P SRR 23 4 1 e I PR 77 3 A AS I 38
AP ST o X A e HE B b LA R B 0 R BIHT R 7 D S 14
T H SIS S, A I 1 R T R E AR (R RIS S BT
TERF RN ORI R BN G 7 T BT TER 3, R BRI i R Al S A 4
P HAATIE . S JE L AR OCER I IS & HliE Ik 2015~2020 4
AT 5 LUK, WERREJIRIBIE R IARST AN . i A A AR S
BN, BASETMIN RS, A Sl AE B R T R A ) 3 AT S5 B v R
EIINACE, FBOPPRBARNE . = REHE1 AR . B tdR ke
FUBCHE RN 7 S ACERARAT AL T ), ARZAT = i — B E R & &
TR I, BET IR R BE 3R THE T — B IR JE s s I i % Je mT L
RIFERAZTE S R A ARG R . Ho AR A A @I R B U B s
ZENE DI, BWGE N LR, AR RIEBRARE AT,
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RE il 18 7K 1 I JEE %
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P B e 1 M AR RS FESh B G M e T 2 i
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i R PRI K 8 K R GF % O B

B H B L S AT AN G ZL AT ROV, BB EECK, BT RE AT

REETTHIRE T 75— e i 1A
% 4.4 BEHEFERE 1S5
ik 20154 20164 20174 20184 20194 2020 4F
S JE |l 60.00 60.81 61.14 62.44 63.42 63.59
18 FH 15 2% g b 76.97 76.10 75.16 76.00 77.12 77.51
L FH A g b 75.06 74.51 74.90 75.57 76.45 77.41
RGN 77.94 78.47 78.20 78.13 76.80 74.97
BEg . AR, AR
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HoAhiz $ 15 24 il gk
ST UBRD 25 A4 il 3 . 87.36 86.43 86.59 86.35 85.98 84.56
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B 4.2 TN, & il \ASFAT I 2015~2020 AF Bl 56 £F45 70 840
BT R, (B REHIE R BRI (2016~20200) i H 1A 2R R BH 3R 3,
HATEACIFRR, AeUsR L BIEEN IS A, RBEECR MR, A S
BhetlG ke SRR, WIS IRE, B ABH G K e Z R i3 & 4
. EREA. BRe AR, WA A RE AT A R RS, R L2
TARMEEE A QIR AN R AE )2 & Rl id R e I R i AR S I 461, R
FIF AN 5 8277 S BB R A3 g o (AT AMTIIE A BN B AFAE — i P 5 % ) 341,
PN Wt T B — g I A, AT BN 55 S AN B EE A A= i 1 XU HE R
432 BIgKFE

HI3E 4.5 PR, BRI R BT R R A il & 747 M ) 2 A B AR )
KA 2015~2020 4F 2 5 il 18 M KA 70~ M N 76.43, HorhizHi e £ il
Wl 2017 FEAF A AR, BT RGN 2018 SEAF o iem. J\ANTFAT R R
LT B I B KA A TEIX N AR (38 i TP 3519 0, HAR BT IAE
2015~2020 i ¥ K-F45 73 #RAE AW AR AL .

# 4.5 BEHE AR IK TS

(14 2015 4F 20164 2017 4F 2018 4% 2019 4F 2020 4F
& ol 64.63 66.40 74.24 65.28 65.57 64.64
T8 FH e il il 85.13 80.75 81.50 73.23 78.06 87.18
B F v ilag b 71.89 67.75 73.66 69.22 70.51 71.57
IRZEHE 91.01 82.10 85.07 83.12 91.47 73.53

BREg. AR MR AN
FoAthiz i 2% il

82.37 69.50 60.00 66.55 72.27 71.72

H S W UORN 28 4 1) 3 b 75.52 91.19 93.31 76.27 75.93 77.89
THENL. EEM
oAt H - 8 2% il

LA AR 63.57 64.43 72.82 64.13 66.12 66.34

85.52 81.54 91.63 100.00 85.28 97.23
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IKF (FZSP) Nl Re AT &, 256 256 2% il e I A B Al e Pk 5 A STk )
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(1) AA@EE (RCIS): MRIFHEHEL (2018) [T 4% il it s 4 780 F+- 4 1)
WETC, R T IRMAA IER PR T FRE N, m/K P A Bt R 3 2 1)
FIARFNRIE R AL, L aESR m Dol Al R IR, B Re it Rk e BT ik Dy A
B B N A B VR 2P AR R, AN ST B 2% 1 MY A DA b T AV
PR T2 R AN B3 BT 5 Lo okl B IR 3 A A 2

(2) HARBIHT (JSCXD: A MR I = R iR AR
DR, R RE I R R B AT R AR (D R AL SCRE, AR SO U £ il
MRS LA _F Tl Al R&D 3l sl A BT 5 A9 SR e DR 35 AR G137

(3) 553 /ikss (LDL): PR B A 553 /1, L NEHE—E R
FERE L RBRSTEN T b, A S ke A5 i M UASE DA B b Al P35 N4
Skt K 357 8 1 4R

(4) BUFHE (ZFZO): MRIEXIEESE (2021) PIRRTTE, BUFHIE 2
AT LS5 HE o eI I R 22V FETRUR,  BURT SRR UM B S 45 A0 5 AT
I, A S ECRE A6 3 AR DA Tl il [ 5% 5 A 417 B DR R BURT S

(5) AhEafiE (WSTZ): KIEZMERE (20200 PO TE, 5lEtRH AR
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AT R BT gL B R RITRASERE, 9 7RSO, A BB 5
BRFRE N ARl R 58 AR < 75 2 X 2B i b B RE R R e AR R, AR SCa e
26 A 3 M AR DL T A b A1 R B A g ok B DN R A R 450 B¢

5.1.3 BIEXKIR

PIRRR BRI NR =5 SIS, MRERERERET (hRES
THEEY ChERHE GRS ChETIGIHEE)Y MERSGREN. 28
IR ST TE 45 Rl h &

/

® 5.1 WEMBIEST

A HMH brifEZE /ME TN MEEFEA

overall 0.1795 0.1317 0.8221 N=48

FZSP between 0.4289 0.1820 0.1483 0.7384 n=8
within 0.0513 0.2703 0.5362 T=6
overall 0.0445 0.0457 0.2217 N=48

RCJS between 0.1286 0.0461 0.0604 0.2074 n=8
within 0.0092 0.1021 0.1495 T=6
overall 0.1073 0.1701 0.6368 N=48

JSCX between 0.4198 0.0886 0.2639 0.5610 n=8
within 0.0670 0.2995 0.5302 T=6
overall 237.3363 87.7000 914.8000 N=48

LDL between  413.2748  249.8571 96.8050 893.8517 n=8
within 23.2662 368.8831 462.1215 T=6
overall 662.0543  129.0000  2931.6700 N=48

ZFZC between 1084.7510 636.0872  155.1700  2034.9380 n=8
within 277.0419  367.8231 1981.4830 T=6
overall 1384.7770  222.5400  5009.2200 N=48

WSTZ between 1559.3660 1450.2820 2349150  4477.2450 n=8

within 195.0588  1027.9830  2317.6030 T=6
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+a,InZFZC, +a,mnWSTZ,+U, + ¢,
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Ak, P REEEEHILEAN T, (REBHEG, ¢, AMENIENIT, U R
NSRRI AR, FZSP, %8 4 hilig Mk 8 R i 455 K K, RCIS, R
RANABEBKF, JSCX, REF AR K-, LDL, REZ 3N 1A G,
ZFZC, BB FtE L, WSTZ, AREFAM A BEE 0
5.2.2 SEHEMRE
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* 5.2 ZEILAERR LR

A VIF 1/VIF
InZFZC 8.83 0.1133
InRCIJS 8.45 0.1184
InLDL 2.2 0.4544
InWSTZ 2.02 0.4958
InJSCX 1.63 0.6145

Mean VIF 4.62 —

5.3 SEIESERSH

5.3.1 1EBLGERE

THIAR S Ak 38 T 2 v 75 B A AE (TR (R VAR | [l e 20 7 A 2R Bt AT 23
AR =AM AT e, SCEEEAT FORSI0 X AR A A P [ e R AR AR i 2
RE RV HATRLE, F R R BRSO A AR R B T S E
17 LM 560508 T B 500 4 PV 4 T ED R T I LS T R AT A 0, LML A
5 () JRABCB N ANAEAE AR RN O T e Al T el R a8 FH [ R0 A Y 300 2 B L
OSBRSS TR KR #E4T hausman #23%, hausman K36 4 SR 1 AL
RN A R, IR statald HET RIS, MNIGTE S%HIBAE AP R it
1T, GERINE 5.3 s, AL ISR %48 B R

*® 5.3 MR BG I0 A

for e P18 FI R
F 50 0.0001 FEL AR, A2 AP [ 5 20
LM 56 0.0111 TR SRR, N AZAE F BEATL RN o
hausman 56 0.0636 AELJFRL, BAZIEPERENL RN o
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PN HCR AT A U PR DRSO, i P FE R SR bt
B B AR R IT ORI R, T MRS A B B9 R
IR WAL .

5.4 A4S
Ak I Fa bRt R PE
InRCJS 0.2085 0.0642 0.0010
InJSCX 0.1380 0.0761 0.0700
InLDL 0.2604 0.0610 0.0000
InZFZC -0.0442 0.0242 0.0680
InWSTZ -0.0315 0.0386 0.4140
_cons -0.0069 0.2430 0.9770
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AP e 2 AR T 32 B REMIE R A R o BBURTF RPN 2 28t i B e i
KIgREENOER, 20 RECN-0.0442, BURFTHRAL 190 BRI 5 R0
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& A 38 MV B RE S ) R R R A BB RS E R, AR s AR DA B Tl A
MV AR 4% B 2 S PR AN ANV B A ki i, Tl AP 8 e il 3 1) R R A7 AE
—EVAEAIT B, 2 — N AR RN S ISR R, XN R A
AR ZEORFE H Fiahe, BN A G IR 76 4 18 K F A R il i h AT )
o
533 REMEE

N T RS SRS SR A, K AR AR R R BT IR p 2 % e ML
UL E T H A R&D 30 (4P T o b3 58 8 o 25 2% il i Mk s DA
M ARNY A A AU B AT o Eef], B AT AL AL T, SE R g
PERTES, 253

R 5.5 R st R

A E3 44 T fE bR TR P {H
InRCJS 0.2144 0.0596 0.0000
InJSCX 0.1714 0.0659 0.0090
InLDL 0.2177 0.0698 0.0020
InZFZC -0.0441 0.0207 0.0330

InWSTZ -0.0076 0.0456 0.8670

_cons 0.1807 0.1733 0.2970

M 5.5 TR IR 45 IR AT AT, 78 10% 00 B35 MEKCE R R Bumish, iR
AL () R BB Z R R ABOR A, AA B BOREET. 5730 g A
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BURF S FFIX VU A DR 2 175008 3 46t et 89 R i R AT 5 R, A7 43 o 4
BEMIE R A BB . ANA G R, 553 )1 BEeh T 2% & il i
RE it A e 2 SR MR, BURF SRR e 45 il Ml 38 R o ke 5 0 5 19
FRER . Rl st gt K S AT SCRNE S AR ZEAK, B T ARG T ] %A Y
BRI -
534 T RS

AR 2 4 A b NS AT MK 2015~2020 £E-F- 3448 AR L _E Tk Al A7
HOR e g i oy R ROAT L SERUAT L NIRRT, BEATAT L 5T
Yo, TRAA R T [F]— B B R R R E SR E R . 1Rk
PRI HY stata THEEAFHE, S5 RATT RPN,

K 5.6 S AT AN 25 R

(D (2) (3)
KIEAT I H SRR T INFRARAT M
0.0535 -0.210 -0.159
InRCJS
(0.17) (-4.53) (-0.23)
0.124 0.0991 0.0342
InJSCX
(1.30) (0.70) (0.06)
0.459 0.499 0.166
InLDL
(5.74)%* (2.91 )% (0.72)
-0.0155 0.0224 -0.0302
InZFZC
(-0.13) (0.29) (-0.23)
0.174 -0.0625 -0.00539
InWSTZ
(0.89) (-0.54) (-0.35)
-3.263 -2.550 -0.547
cons
- (-1.02) (-2.98)%** (-0.20)
N 18 18 12

*p<0.10, ** p < 0.05, *** p < 0.01

A EAEE R Al A, N B AR AR P S AT M I I 2 AR G, [ R
HONTIE, BRSO MV OR U, A4S voxt 8 e il 3 0 5 Je = 2E A7 e
SN o 368 J& T SR AT ML AR ) 3 A2 A RIS AL AT R A e AT BE AR,
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BB =AU T Ml RE il 36 5 e 54T R4
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TATI R REHE R B LR G KT ZAARYEE R KT T IR 7. AR
P AH O ER 1R S N AR LB EAT 204, MNA ¥, HoREIHT. 553 Jufit
Y. BURSCREANA R $5 55 HORAR T0 5 M 2 4% il Ml 8 R i R R MR 32, 493
FELERW R

(1) B HE L\ TATE 2015~2020 42 g ilid 28 & R JBK P AFAE 2
5, THEHBBEA AR SEHE. SRRl GRS
2015~2020 FEHIZERE1F - HART 1455, B REHIE AR R AR, Hr
&S A gL ReiE R B KTLE 2015~2017 42 FRE#%, 7F 2017~2019
TR ETHES, 2020 FREER W2 TREES . B RgsbE. AU
FAHEN 2015~2020 LRGS0 #im T-FAE S, BREHEGE KBRS
HL AT AR 5 4 i 3 b R B i 3 K R KA AE 2015~2017 4F B2 B TH 3,
2017~2020 “FE2NEEEH . BB HE L AR Be it & R KFAE 2016~2018
TP BFHES, HRTE 2019 FHIR . HRATIR B R E .

(2) B & B \ASFAT AR e bl B 5 A KPR L3 =
AN REFRAFAE R A DL, BRI &R, BB hliEl. ANl
BRRH 25 4 1 I TE R 6 70 R0 BT B AT, &R il ol AR R il
I8 4B % IV R fE 1A HTBE FIARST R ES, )\ AN TAT ML R Al 2% AR E X T4
IR R e T PRI B A K. WK R, &g, % Fde&
iE 2015~2020 FEBKFER R N IEE ETHRPRAS, IRZEHIE L FIE v #%
HlAE Y E BKTLE 2016 SR 2017 ST H LR FEBOR R N B, 10 2018 52410 2019
TR BE R H IR BERBOR 1 BT, 2020 SRR RS . B NIRRT A il
2016 1 2017 R BKFHAL TRME ETHAS S, BAE 2018 4F HILKIE T .
HLF Bl 2015~2020 AFEEBKT AL 2 T AT LTS BT IS4
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