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Abstract

On the basis of the mechanism of the influence of the deep integration of industrial chain and in-
novation chain on the efficiency of innovation resource utilization, based on the panel data of 30
provinces, cities and autonomous regions in mainland China from 2016 to 2019, the degree of in-
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tegration of the two chains is measured using the entropy value method and the coupling coordi-
nation degree model, the efficiency of innovation resource utilization is measured using the
three-stage DEA model, and the Tobit panel model is established to deeply analyze the impact of
the integration of industrial and innovation chains on the efficiency of innovation resource utiliza-
tion. The study found that the degree of integration of industrial and innovation chains in China
gradually increases and significantly promotes the efficiency of innovation resource utilization.
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BFEHAROFT . el B EMERALR, HAGEEMEAR. WM. B8 IRSER, KRR 0H R R
1hE.
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Table 1. Innovation resource utilization efficiency evaluation index system
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Table 2. Variables and symbols
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Table 3. Measurement index of system coupling and coordination degree of industrial chain and innovation chain
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el SRR EL
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Hi AR T3 A 0.3285
R B
B A IR 0.4033

Table 4. Classification of evaluation criteria for coupling coordination between industrial chain and innovation chain
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Irue=a+ B D+ B, InCoop+ S, InStr+ f,InInv+ f;In Er + ¢, (10)

KRADF, In ZRBARSE: (REEEBX. BEFEW), (RREMD: & NHEHLIRZET.
4. SCUEST#R
4.1. FlEStFERSHEETESER RO

SHEMFFINE2022) W FT[17], HRIEAR(O6)~10) 5, BAkgs Bansk 5 fros. NEF A LLEH,
2016~2019 4E[H], FANvBESRIHBENI S A5 0 ) R ORrEE LIS . BN, RO Z
3, RS VML 2016 41 0.427 FaE _ETFE 2019 41K 0.446, BlF iDL 7B E TR — HifEAT O
SRS A R ) R o e K g B S, PV B 42 SR 0 B K 10.4%, BT 22 &80 K 16.5%,
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Table 5. Overall characteristics of the coupling coordination relationship between industrial chain and innovation chain

5. P S QU EERR S T X R BIRHHE

A FVEELE BRSBTS AT c T o PR 2 PN AR HE
2016 0.375 0.109 0.760 0.242 0.427 2% iR
2017 0.387 0.119 0.768 0.253 0.438 rh 2 p i
2018 0.400 0.134 0.782 0.267 0.454 rh 2 p i
2019 0.414 0.144 0.786 0.279 0.464 LN
BI1E 0.394 0.127 0.774 0.260 0.446 2R B

R 22 (6)~(10)HH 5 ML B 5 BB HERR & VR IR L, FF817R 8 T EA XS 355 0 B bR dE U 22 6 Fr
No

Table 6. Overall characteristics of the coupling coordination relationship between industrial chain and innovation chain

6. A ESRIFEEA RN ELSR

X 2016 4 2017 4 2018 4 2019 4 X P S5E PR bR
b 0.619 0.636 0.657 0.686 0.649 R I i
R 0.464 0.453 0.463 0.461 0.460 o 2% W
ik 0.375 0.386 0.415 0.428 0.401 SN
1 7g 0.339 0.354 0.366 0.367 0.357 W1
e 0.336 0.338 0.347 0.343 0.341 CIE N
L 0.377 0.386 0.407 0.410 0.395 e QNG
BRI 0.359 0.370 0.385 0.391 0.376 HI A
BT 0.363 0.364 0.367 0.376 0.368 CIE Uy
ez 0.486 0.495 0.526 0.551 0.515 s A
75 0.683 0.698 0.724 0.744 0.712 R IR
WL 0.543 0.567 0.604 0.625 0.585 SNl
7R 0.435 0.448 0.471 0.481 0.459 g B
Gy 0.444 0.450 0.474 0.487 0.464 SNl
AN 0.386 0.397 0.415 0.440 0.409 SR NG
th 7R 0.521 0.538 0.553 0.559 0.543 H 2R i
T 0.430 0.453 0.476 0.469 0.457 SN
biiB| e 0.467 0.484 0.512 0.539 0.501 Hr 2 B
i) 0.413 0.428 0.437 0.461 0.435 H R i
7R 0.725 0.774 0.819 0.858 0.794 [=R/aaINli
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Continued
i 0.361 0.362 0.362 0.364 0.362 EIE NG
g} 0.329 0.330 0.332 0.335 0.332 HI A
E;N 0.411 0.424 0.425 0.419 0.420 SR NG
)i 0.440 0.465 0.493 0.514 0.478 oh 2% W
S 0.347 0.362 0.378 0.385 0.368 CIE N
Pl 0.340 0.349 0.355 0.361 0.351 LIE QNG
(S 0.441 0.461 0.468 0.495 0.466 o 4% W
Hift 0.352 0.357 0.362 0.363 0.359 CIE Uy
Hifg 0.336 0.337 0.340 0.331 0.336 W1
TH 0.333 0.335 0.338 0.338 0.336 HI
HraE 0.337 0.338 0.340 0.340 0.339 LI QNG|
HfH 0.427 0.438 0.454 0.464 % i

JUARALIR A RUEE 3 MHXAL T RAFHMM, TR 20162019 4R 1B & Vil EE IR D9 0.794,
M 2018 £ETFUG, AR LS T EE QAL TOUR B A T AR RIESE 14 DHUIXAE T )
W ILT A 13 MDA TR, B, T E . T B DS DOR & P AR T AR X,
SECL R & A FERUMR A I R B BT Re . — T, AIISERRME, X 4 DX SR KT
MUK, PR T AR SeS, T L RN A (R VTIE, 74 RETA S B A1 BT B R 5
e AT, BTRREGHEAIE, 4 MBI UL E T bR, Pk s LR R AR
=), POV TN AT . A 2016~2019 G EHE KR, PO EE S QTR A PR B2
HUHAEABIE R, BELT ETHES.

4.2. QIIRFERFIABRNELSRE S

4.2.1. E—MERERIM DEA-BCC 7347

¥ 20 5ok b FE (K 4R R DEAP 2.1 300, TSR BN 1 FA X 2016~2019 4E A1 357 ¥ R 4561
M, WZk 7 FioR. WTUVER], B JUEANH IR AR RS R T AN S E I BT,
B TR BRI BT RRASE KT, PR IX (. T 3 R ANTE R BRI AR A A
(T, D50 B I T (RS, Pt DX R P R RN B v o FR T BB & IR B IR 3R 5
DR 8 SRR DA HE R, A 0 BEIEAT 55 I BORIEE =B B 52

Table 7. Comprehensive utilization efficiency of innovative resources in all provinces (municipalities directly under the
Central Government and autonomous regions) from 2016 to 2019

52 7.2016~2019 £/ E(EHIET, BAX)EIFHBRRESFRAEERER

o DEA 584 214 DEA 5847 20 1

2016 8 Jents BORIL. WL, VIV, AR, EER. BRIG. i
2017 8 JbR. HARL BRIT. WL TR Bl i,
2018 9 dbmts WAk, RORYL. WL fRER. AR HON. B, HisE
2019 9 B30 R, EAR. BRI, WL TR S HOR. BieE
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4.2.2. SBZMER SFA BEHLRETIE 4

TESE I B BI NIRBAR B, 255 W NS0 DR FT, KT AMF TR BUR SCHE 1 S AN J7 T VP
S QHT BRI R IR BT 18] HeAons ST TR FE I 36 A1 i EL BRI X GDP (1 L s i
WU SCHF 71 B MBUR BRSO 5 — A IR B SO I HUE R R

£ SFA A, BANETT R DO =M R R BIYIENL T 5% R E MR, XK
BRI ZS A X B FT BN TUAR A S R o X AN FTBORE B =R BT SN SR PRI UARAT 1E (7 52 25 5
BRE XS TRRE b, B 5 7 AR B RN TUAY s BUITSCRE /1A R&D A B3 A 2 50 HT R&D 2837
PR SCH A ) S e, R BURFE R B SO HBoR, PR BN TU AR BB BUR SCRF B
1) T 5 v R&D 28 PR NS AE , KA v S X B0 Y, JF H—EBUI TR R iR &
ERMFRFENA, HRARTE T AR, WHD BTl HE A s s, A
REE RN 8 PR

Table 8. The second stage SFA regression results

5% 8. B _MEL SFA AR

A I BUF SR SN o y LR test
R&D Aam  RE 126157 49,693 162,731.67 1,239,221,800 0.82
HSEENUR o 126157 49,693 162,731.67 1,239221,800  21.98 o
R&DZM g FE 8965846 1356353 11437319.00  4,043.826400,000  0.93
HHBATUR 5 —896,5832  —1,356,353  11,437,309.00  4,043,826,400,000  84.43 12632
GUEHES Ay RE 22100 21,866 14,014.21 26,719,515 0.89
HEBATUR 4.6 317 55.14 26,719,515 215

4.2.3. F=MEINBEEER

S BRIAEE DR 2 AT BE AL A 22 5200, %28 0 AT AR BN ZEAT I3, R H] DEAP 2.1 B SRR AH
ISR E N AT 545 R, BARSs R 9 Pios.
Table 9. Innovation Resource Utilization Efficiency of 30 provinces (municipalities and autonomous regions) in China from

2016 to 2019 (after adjustment)
529.2016~2019 F£#HKE 30 MEEETH. BB UFEREFNRAYREER)

Hh X 2016 4 2017 4 2018 4 2019 4 FEIME 304
B[ 1 1 1 1 1 —
K 0.649 0.631 0.822 0.956 0.7645 !
Tk 0.488 0.443 0.703 0.715 0.58725 !
L1 78 0.353 0.29 0.422 0.529 0.3985 !
3 0.209 0.141 0.324 0.384 0.2645 !
U 0.736 0.642 0.78 0.849 0.75175 !
R 0.643 0.548 0.726 0.888 0.70125 !
BT 0.778 0.651 0.856 1 0.82125 !
kit 0.788 0.831 0.914 0.985 0.8795 1
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Continued
L5 0.954 0.896 0.945 0.882 0.91925 0
Wi 1 1 1 1 1 —
T 0.76 0.634 0.798 0.768 0.74 !
figc 0.834 0.67 0.901 0.833 0.8095 !
AN 0.821 0.51 0.767 0.765 0.71575 !
7R 0.645 0.635 0.738 0.867 0.72125 1
N} 0.705 0.642 0.788 0.7 0.70875 !
B 0.709 0.679 0.759 0.832 0.74475 !
N 0.667 0.569 0.633 0.674 0.63575 !
"R 1 1 1 1 1 —
I 0.482 0.322 0.546 0.582 0.483 !
NEae] 0.147 0.071 0.166 0.252 0.159 !
R 0.976 0.599 0.715 0.711 0.75025 !
)i 0.935 0.767 0.904 0.861 0.86675 1
B 0.423 0.259 0.533 0.661 0.469 !
P 0.41 0.301 0.486 0.517 0.4285 !
(g1 1 0.828 0.961 1 0.94725 !
Hil 0.442 0.326 0.56 0.667 0.49875 !
Hifg 0.147 0.073 0.166 0.163 0.13725 !
THE 0.163 0.11 0.233 0.296 0.2005 !
Wi 0.369 0.208 0.387 0.407 0.34275 !
PHME 0.641 0.543 0.684 0.725 0.648

MG 9 T LR, S B E, KT B IR R 25 A BCR A R AR T RS 28
—, MWEIERE, B 30 NMEMTE 2016~2019 A0 8 R L& FIHKE N 0.832, AET
BN =B B 0.648; 5 2016 SEAHEL, HEAR 2017 ST FE T 15.3%, HEEARIIGH 22625 & FI H 2% b8
I [ HERS I E) BT, FRIETE 2016 FFHEH T QT IREN A g, BUR . L5 G4 TR R 3= K 5
TR IR R B, AR B R ARE —E M S P, X ATRE SR T 2017 SRR G R AR T
Feo 3=, 5H—MBAEL, FFIHEEIA DEA ARNPIRTTERIEE T, W& 5 KE, F—MBdt
34 M IX A DEA 5 30, AR EICH 15 MIX, TN T 55.9%, w2408 %] DEA A 20X Z 465
Wi TR, aTUVE HIX =AM X GUEH = AL E ma A 5, SR TAESMAIH. B, 234
7 EVA X AH PR S R R 20T RS, Hi. B, e =N a0 THRIRE R, HPEiEH
WILE 0.972 TRERTAREE R 0.137, UiEA 54 B0 A1HT BRI 280 th AR S A B AL 1% 22 I 3 5
MR T LR MBENIRZEN R, LA IR B DI 4 A HX A0 E IR LA R B8R i B4R
H, HERESE KR, WX PN F . BA . SRS ERSNG, AL B K& S
PR AT, R K22 2 B A SRR 1 A ) s o 8 =, SP3BT BHUR 256 I 203 8 0.648,

DOI: 10.12677/sd.2023.133103 985 CIESES 93


https://doi.org/10.12677/sd.2023.133103

JBS-1 388

FiE W TR NS OREE. vh. s SN TP HOR . W WA 12 DR E AR
(EIZAR T PR, W RER AU AR A BT 2R BEIRAL T AWHR T B, ToiE N EIHT e (L1 it B 47
(LAt PF, XL O (A A R SRR IS, BLTE R B GRT E R () = AR AI19]

4.3. ks S O FEER B RS X O F SHRF BRI R MW S 4

43.1. TEMFR MY
S T30 AR HER MG T 45 AN 10 Fis e

Table 10. Results of descriptive statistics

F10. RMGIHER

AR Obs Mean Std Min Max
True 120 0.071 1 0.071 1
D 120 0.329 0.858 0.329 0.858
Inv 120 0.502 5.651 0.502 5.651
InStr 120 3.678 4.425 3.678 4.425
InCoop 120 6.429 11.053 6.429 11.053
InEr 120 8.74 14.05 8.74 14.05

4.3.2. Tobit EIJFLFR

AR LTHALEE (1) Tobit MARBLAY, ASCAEE) SPSSAU AT N4, AR SRS & p (/N T
0.5, VLIRS o (RN RE G B IR FH A3 SO0 il R R ARk s, 3 R s e e AR
B, BRI R, BARSERWEE 11 fis.
Table 11. Regression results of the impact of deep integration of industrial chain and innovation chain on the utilization effi-

ciency of innovation resources

= 11, S BIFREER B RS X BT IR R A S R #2132

AR OE TE SE
-0.011 1.202" -0.101
BT
(-0.022) (3.868) (-0.204)
0.536™" 0.299" 0.36"
D
(3.49) (3.236) (2.466)
0.039™ —0.004 0.042""
Inv
(2.049) (-0.341) (2.353)
0.196™" -0.027"" 0.224™"
InCoop
(11.031) (-2.5) (13.282)
—-0.266" 0.063 -0.338""
InStr
(-2.313) (0.906) (-3.088)
-0.034"" -0.033"™ -0.015
InEr
(-2.556) (—4.118) (-1.166)

e T T IFRORAE 10%. 5% 1% S EMKTF ERE, BEREE (E, FR.
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MG 1T BRI LU Y, Pk S GRS & A FEAE BT SR IRER S M R . BRI . BT
HERHRBCRZNIE, RSB EE S O Rl 18R, #RESR m QU IR ARG . ek
BESEMEEARRM SRS, . B, kg, I HES T AR ER S I E,
AP BE A QUETBE M S AT R IR & . P T B A, IR s BT SR AR R (201

WA BN B BE RE 5 (R HE BT IR 2R & F TR M RCR 1B . BB e TH 8k  2016~2019
IR, ARG R R A SN IEICN 1.76%, (HENRE 2 D2 QHT B URF AR T,
W48 F T BUBTE B A 28 BRARN R i R o

FREEIEE AR BT REREAE QR BHIRBORRCR LIRS R B2 85, (B BT IR ZR & A R AR
PR AT 535 (e b E o (EARE R, ASCRIUN 2 RSB R&D N D1 4t 2 S i e 2w AR
FACE, QU A SRIERENSITIEHE f. BRI R RO, SRR XA RCR21], H R&D A G4
SR, N RS A e R A SR B A A B AT RO R, A G I TUA th AT e K AT I T B
7> AR N R0 A I

PR S5 5 AT BIRER G A T AR AR R UG FEAKER Y], JRE IR & I D4k
BLLASE =7 Mo BT, PSS I T e s R B0™ &b, T BT SIS R S0 R R AT REJRL R, o)
8 3 FE TR A O TR T 7 M 2 SRR RN R B, 7 B R P Rk Z TS S 0, BT CR
P AL KPR, BRI BE WS I BT STIRER SRR BCR AEOR AR . REWAE, kA By 5 Y 5t
W, BTSRRI sy, HOR A Ry, DRI T ASOR A e ( ill A FPR SR, T ()
HEBN[22]

4.3.3. MRS

Table 12. Robustness regression results

=12, fREMLEELER

AR (1 () (3)
0.442" 0.563"" 0.571""

D
(2.32) (3.612) (3.331)
0.019 0.038" 0.039"

Inv
(0.766) (2.001) (1.821)
0.198"™" 0217 0217

InCoop
(8.999) (7.408) (7.389)
—-0.038 -0.246"" —-0.244™

InStr
(-0.268) (=2.111) (-2.054)
-0.013 -0.028" -0.027"

InEr
(-0.635) (-1.802) (-1.762)
-0.039 -0.039

Inpopu
(-0.91) (-0.917)
-0.006

Inpgdp
(-0.112)
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T ARIERNASE R fafbE, A SCE T Breusch-Pagan Al Hausman #6556, EHEFENLRN AR, 4K
WAERERUR RN T %8 AR LB A S (popu) 18X N\ ¥) GDP (pgdp)F Az 28 &, #E47 [B1H 204, 51(1)~(3)
Hh MV S AT RE R G P U G BT BRI R AR ) BRI IR 5, 5 Tobit B8 A3 A 4518 — B,
SR ZE R AR fd . BARZE R WL 12,

5. it 5BUREIN
5.1. fiREL

ASCH I IRIE 30 N4 E A X ARCEE , MU R IR &R, THE A R G P R bR AU AR
EHE, FFET =K B DEA WA SR AR, SR Tobit BEAR SRS 52 17 i 5 61 5 BEER 1
R 0 BB BEIEM P RCR IR . B TR

1) &8 BE XS QU R & AR D BT, ARRIEA IR KRIERT 2 1A] . 2 E TR,
o5 AR =AETERI REYE, 2018 IHahR, J7ARE QAR MACT . BAERE, AKX
EE N T IR G WA LA TR KT, XIS AR AR AE RN 227, Pl A XU R 5 0k P 1 T oA
iy PRI G UMAEEAE Y 0.332, (EABAESS J04i/ N5 HAh s fr Z2 80, rh SR Bt DX 7l B 5 1T B R
IREZIZ A [ AR A X FE B o

2) HEMIA, BAE W ERX PO R G A AR 2B BT, 2017 4 UL 1 B,
EHFER 5 2016 4R F It GHT IR SN K e, BT SR AAEAE — € A fa ko 7R 5 R BT R R A
BENLTIR)E, 76.7%I0148 r GUFT BLIRA BRI, 23R BT R BRI

3) PANREES BB AR & VR BN BT SRR R B B LA, RS A EE AR R 1%,
= PEEH RIRLR G RCR IR S 53.6%, BORBCRIEHIE S 29.9%, WiHI L EES GIFr kiR, 6
BB R PR TR 2

5.2. BUEREW

WRE LA BRI, SR AR BRI

1) HEgh LS BT EER G IR LS A REABAR R Ay 5P AR KR R, I k45 4
VAR, HES P BE AT G rh 2 B He—, WPNRBERI AL | B8 ORI | JBRE A U5 A SE A B (23],
MELHTEE AR ST SBETE . PAG = AR, BTN EE, TR R “DNA XUREE” 4i149[9], B
JRFJCELEEE B NIRRT T BN IR, B “ R T BORAER

2) HTRAETERX ARBEME R IR, 3 R QBT BTN FH R0 s 1 2 ZE R 3 )
MBI, 3% 48 B IR BHR I P BIRE E VE a1y, SIEEAEEOR, IR & T B, AR
R RAEL A, X TR ERA R WA, ZRGE T LR L Ie sy, DAt oG, &Sk
HNRA B Rl BT OB, IR BT A 51 1B, 8 A RIS B R IRIE S, SeBl™ b
BEFACT AR AL R R . R ER, WRE N TR R, S MRS, Mk
BRI 5 TR BE[24],  SEELDKIRZ B R AT -

3) ALAUEBHRRCE, ATIEIMERARBIA TG NA B, HoR. FRAFCIH ERMARER 1)
e ) [ B 23 A7 [25], SRBEAE T iR RUBC B BB BT HEZ L EE S QIR BRAR Rl &, 7 2 L
AT FBOMF . k. RIS B R R, JERS5 00, e ifEsh = mtm e 1E, KRk
A& LRI N R AR A T [N 3t 75 SR 1) B2 SR a0 A, DA KRR AR AR S A Rt 24K 8l
FEM X (AT 38 2 DN INERRBARCT 6, Sl B8 SR E R AL X IRIA 7870 H B, $2 m 2R BRae B AL
R, NHBTABR, SIS 6 N ERIRIEE,
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