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Abstract

Industry-university-research (IUR) collaborative cooperation is an important means of enhancing
regional innovation performance and has become a key pillar of regional economic transformation
and development. Based on this, using panel data from China’s three major economic regions—the
Yangtze River Economic Belt, the Pan-Pearl River Delta region, and the Bohai Rim Economic Zone—
for the period 2011~2022, this study applies the entropy method and Data Envelopment Analysis (DEA)
to measure the degree of IUR collaboration and regional innovation performance, respectively, and
employs spatial econometric models to investigate the impact of IUR collaborative development on
regional innovation performance. The findings reveal that the effects of IUR collaboration on regional
innovation performance vary across economic regions: the Yangtze River Economic Belt shows a sig-
nificant promoting effect, while the Pan-Pearl River Delta and the Bohai Rim Economic Zone exhibit
significant inhibiting effects. Moreover, no significant spatial spillover effect is found for the Yangtze
River Economic Belt, whereas the Pan-Pearl River Delta and the Bohai Rim region display significant
negative spatial spillover effects. The proposed policy recommendations include: implementing two-
way performance assessment for science and technology innovation enclaves, introducing tax rebates
for low-cost patent licensing, adopting a post-investment subsidy scheme for enterprises, establish-
ing an innovation balance tax, forming cross-regional equity consortia, and sharing research instru-
ments and equipment.
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Table 1. Evaluation indicators and weights for regional industry-university-research coupling coordination degree
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Table 2. Industry-university-research collaboration index in the Yangtze River Economic Belt, the Pan-Pearl River Delta re-
gion, and the Bohai Rim Economic Circle from 2011 to 2022

5% 2.2011~2022 KT ERF® . 2= AXREURINSEEFE =M EER
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LI 056 061 064 067 0.69 072 075 078 083 087 093 094 0.75
WL 039 041 043 045 049 051 053 057 061 0.66 072 076 055
LR 029 032 036 038 039 040 042 044 045 049 054 055 042
P8 016  0.17 018 020 021 022 024 027 031 031 036 039 025

2%1% WAL 037 040 042 043 045 047 049 052 056 053 056 057 048
#FG 028 030 032 033 035 036 039 042 042 042 047 049 038
HEE 019 021 022 021 025 029 030 035 036 037 041 039 030
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S 004 007 011 012 014 0.5 0.8 0.18 021 024 026 026 0.16
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Figure 1. Changes in regional innovation performance levels of the Yangtze River Economic Belt, the Pan-Pearl River Delta
region, and the Bohai Rim Economic Circle from 2011 to 2022
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Table 3. Variable descriptions
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Table 4. Moran’s test of regional innovation performance in China’s three major economic zones

F 4. PEZAEFEXELHMENR AN

. KILA ZER=A Wizt

Moran’s 1 P Moran’s I P Moran’s I P
2011 0.044" 0.070 —-0.103 0.397 -0.184 0.379
2012 0.038" 0.079 —0.109 0.431 —0.189 0.331
2013 —0.065 0.358 -0.129 0.481 -0.216 0.212
2014 -0.115 0.437 -0.112 0.447 —0.234 0.141
2015 —0.035 0.251 -0.252" 0.097 —-0.237 0.131
2016 0.077" 0.033 -0.306"" 0.031 —0.246 0.111
2017 —0148 0.289 -0.257" 0.088 —0.259" 0.079
2018 0.048" 0.063 -0.172 0.312 —0.304"" 0.016
2019 0.191*" 0.001 —0.096 0.383 —0.299*" 0.016
2020 0.217"* 0.000 —0.106 0.422 —-0.300*" 0.018
2021 0.243*" 0.000 -0.182 0.267 —0.284"" 0.034
2022 0.213* 0.001 —0.201 0.177 —0.228 0.167

e LT T RMRER B ET KN 1% 5% 10%.

DOI: 10.12677/sd.2026.168309 500 CIESES 93


https://doi.org/10.12677/sd.2026.168309

EH, KFHH

(=) FEAERNE 3 Hr

KAL 3 i s X SRS SR 5 o, AR He = oA 7] (0 23 ISR REL R, {ELER T R B 1 T SC 4l
B T PSR R S5 R  AE 1% 82 RTS0[0 e g et DX BB S 4 v
X5 Hla M85 — 3. X —G0Esk 7KL G b X ™ 20 2 18 (R - A A B [7) B3 e 6 A7
MO R BT O RHE B IR Ak B T 37 T SRR BE 7T, IERIBUSCR AL T, T4
o DR B AR QBT RE 1, S ORZBFRI R . W AT I R R AR B AL LI R BORE 7 AT b1+
KM i A BENE (et AL X (K X IR B SO IR T, ASREXT A I3t X (K X I B 5™ £ i, BIA
A 25 B O, X5 B H2e 45 18— B0, R PR AT R A 1 DX RN TR -5 WL RE 70 2 1) A7 #E AN TL
Pt LA Rl — 18] 2 18t 20O AN 2 2 o 3K — 598 U A2 5 7 1L X7 S ATl [ i e PR AR AR A7 £ SRl R
P, ARBET A B B A X, SR R AR K B3R T

Table 5. Benchmark regression results for the Yangtze river economic belt

=5 KILILFHFEERALER

" ABEEARAEQ, 1) FE — o R 3 P R T bt TP A B A
7 \E
SAR SEM SDM SAR SEM SDM SAR SEM SDM
1.04™ 0.92"* 1.08™" 1.017 0.91"" 1.01" 1.04™ 0.97" 1.04™
InTUR (7.15) (5.57) (7.44) (7.24) (5.56) (7.37) (7.07) (5.99) (7.19)
(10.11) (11.95) (10.15) (10.21) (12.00) (10.51) (11.03) (12.02) (10.73)
0.57 0.04 -0.13
WIUR
(1.64) (0.08) (—0.50)
—0.46™" -0.63""  —0.75"" -0.72""  —0.33*"" —0.32"™"
rho
(—3.60) (—3.80) (—4.77) (—3.88) (—3.38) (-3.12)
LogL 87.01 82.88 88.21 90.73 84.93 90.77 86.67 82.00 86.81
obs 132 132 132 132 132 132 132 132 132

e LT T MRER B EM KN 1% 5% 10%.

ZER =AM X A SAIESE RS 6 R, FEARHEEARUE(O, DFEFET, 78 1% Z AT, P2 it
KRR EeR A ) X IR B FT SR i i, X 5% HIb BIE58— 8. A7 2A0 i R R FR AR 2 <2 B R
HokFE, HAE 1% 8 Z KT TR, B A0 [R5 R 1 32 i AN BE 8 ] A X 1) X3 BT 5%
(a T, i ELx A 203t X FK) XA R S o™ A e 5m,  RIAEAE A 1a] 3 AN, X588 H2b 4t —
Bl HRDI W RERZ TR =M XN AT aE h =R IR, TREES T RERR. R AR L.
R ARG HEE RS 7y 5 BORMIE TR AR TR BB, B dolk ) B 2 50k
HITT ST HEe AP AR RE . B A AL, RS BT SR BERIE R, AR B s R = kA .
PRI, T AR RIRHIT SE 70 R85 S 1 N XI AR e 0 3R TH B0 1 S QBT A6 AL, T ST/H L e pg S A
BORW AR RBONVE G . T HI PR BEONRIZ, SCEAME, SRR TASRAMBHL G2 2] — 2R
il [N, ZDFEASS, BN IR, MELSZE R MRS s AR it 3, 3SR B
MR EZ . XMAFE B 2GRS, U IX AT BB B Il BEAR i Bk Z €8 30 71, T i X
PR BHRAS 2 XELL S S ], BRI R B AR
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Table 6. Benchmark regression results of the pan-pearl river delta

6. ZHRZAEERFLER

" SBEARUEO, DAEFE — o A B R i bt 2R A B
7 \%
SAR SEM SDM SAR SEM SDM SAR SEM SDM
-0.55" -0.72"*  -0.73"" —0.40 —-0.50 —-0.11 —0.48 -0.53" —-0.29
In[lUR (-1.90) (—2.60) (—2.59) (-1.39) (-1.63) (-0.32) (—1.58) (-1.76) (-0.91)
(8.75) (9.59) (9.73) (8.56) (8.51) (8.22) (8.75) (8.54) (8.52)
-2.67"* 2.11 1.13
WIUR
(-3.29) (1.44) (1.60)
—0.03 0.13 -0.50" -0.47" —0.12 —-0.09
rho
(-0.16) (0.84) (-1.20) (-1.89) (-0.78) (-0.59)
LogL 60.66 67.31 65.77 62.70 66.56 63.74 60.95 62.28 62.23
obs 108 108 108 108 108 108 108 108 108
Ee T T REREENEACE N 1%, 5% 10%.
Table 7. Benchmark regression results of the Bohai Rim region
F 7. FEEEEEALR
SBEARHEO, DAEFE — o A B R i bt 2R A R
SAR SEM SDM SAR SEM SDM SAR SEM SDM
-0.84"*  -1.03"" -1.06"" -0.95"" -0.79"" -0.89"" -1.00"* -0.80"" -0.95""
In[lUR (=6.97) (=7.40) (=7.43) (—6.56) (—5.56) (—4.71) (=6.71) (—5.85) (-5.89)
(8.46) (9.31) (8.68) (8.53) (10.02) (7.93) (8.68) (10.46) (8.12)
-1.59"" 0.32 0.34
WIUR
(—2.74) (0.43) (0.83)
-1.22"" -1.07"" —-0.46" —-0.46™ —-0.17 —0.18
rho
(=5.57) (—4.70) (—2.33) (—2.35) (-1.50) (-1.57)
LogL 96.18 98.98 99.84 87.16 98.85 87.24 85.29 94.65 85.58
obs 84 84 84 84 84 84 84 84 84

e LT T RMRER B EM KN 1% 5% 10%.

e X SRS R A0 7 P, At = AN R S TR AL AR RS, FE 1% 80 B KPR, 77240t
Ir [ A Jre A B v R 4 DR BT SR R, XS RBE Hb IS5 18— 85, H R R AT RE A A i) it IX v i
LRI BB R 2 RABFE R, A ERJE 7 T BN, SEMEREE. ok, 3%
FRIE I DX (4 DX S 1T B EE SR TR T ORI T, BRI 5 N Alk i B R R AL, KRR R A S
BORIRA HRCRART, BUFHE AN L, BETT T EUX 0™ S [R] e A X I B H Sk 8 e ™
SR R SR FR B A B RECRE, TEATHARUHEO, DFEFE T, HAE 1% R MK TR, UM%
TR 1) A e FRO4R v AN B 6 41 Al X ) X B SR B T, T ELGS J 20 3 X ) DX 3 B 3 B 3807 A
AV, BRI AR 25 (B RN, X SR H2b 4518 — 8. LR PRI AT RE RS LR 4R 1 ) £t = S e AN BE i ok
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55 A, AR AT BB B X, sl A X A RIH A R, i AT e ot B A
FEWS G A 5 F o0 A X A BT R {345 A R M DX A BT R RE— PR, BRI L,
1175 S50 R S X DX S B3 S50 th 52 B A o R G 1 ) 2 TR ARSIl 1 24 et X (X 35l
HOREIIAST B AU, X34 IR BB BE T R385 0728 1 AR

KAT L3 A AN SR W 8 f, HEBHAM L2 60 Bk TRRIKERE, KIN
ELARBNLIRI N 2 HON 1.09 [EHFERN AN 825 . BN AR A 40N 1.02. VL E#E e SR RIT 250
WFE GO0 BHIE A A 51 WX BUGK, B A MER 1 SRk BT AN H brfg N A4, #hSERER R&D A
BN AN A ANE SR ELER AN R 2 N IE T RN AN 2, X — R ZE R W 22t )[R Q8 )
2 [A) R R 8O T AR R B, i R AL AN 5 XS BT ZE B R R RIS VT T . LR B
TR LIBTLAR Y B i, EPRAF R BRI, =48 — T (M AT BB 22 . WP OB A A DL R
PR e o ol N 3 0 A1 A = 7S NP S B b3 D P 2 1 AW I e sk o8 = e R o S U el 3 R S S M i
RIS B R B 4.66 A1 1.8, HLARHACHE SR E 51 4 R R HERIR AR 2%, (HIXFh
BEAZ IR TATBUX 2055, ToVEEs g St ey, oz, RO RN RA R 3 i 3 O 0, (R IR
RONLA i b A B BAGA A, BRI BOVBOR IR T AR, AR I AL I 15 R A, 3
i — SRAA SR AR IS AT i 0 2R BETE o

T2 BR =R X (10 2 TR 8L 2 R 8 iz FLRE N A 7 (RO S P PR A5, LR RONE AR S 2R 5809 —0.82.
[AIFE RN (R0 R BON—3.23 . BARUNIRE I R BON-4.05. LLARIIDNZ O BRI X, BIA 8.
BEWNE T QB ARA%, (B FLRE P R AR SRR P AR B (IS B R 4 o 5 N VRT3 T B A S i 2R
B —-11.97 =517, Ziz bR T MO B ERA = N FUREGE B )™ B A . 2
RN 2Bl 1) B2 B2 v, iR DK P I B 5 e iod b R AT I A F B et 1 ARS8 BRI TS 2= T g
FIRC B BEIRAI A i 46, S BRI QR R BRI, TXRARE 17 D fo TR R0 Y 7 i 46 L K T LA AR
O X BRI 7 AN 55 BEOCERR, BRI AR, . R S ERBSEREERER
M8 FATELX, BRI ORISR FEE . HRERSSFIEEREZRFL, X8 A S R,
S BRSO BHEI . EHE. [ SN = O A RIRZIR ], % D A
Al AR(ER REBIIE IE AN, ST PR 2o B2 58 4 AN B YR MR I AR J R A S, A0 DX 7 T AR R AR ik
ZUR, R T Ak X B A A .

I XA S RN S5 R 8 Fo,  H R DU A L P HLAME S A AR, BN 52
Wi 2240100 [AHERANAS B35, B80S IR RECH —1.30. JLRtfE N2 ERMEIF G, A OOk FI%
W R BB, B bR A AR 7o SR BN B 2 0 0, #87n T AL At B AL
A IIRERH o BT sm I SR A S PR BE AN FE B Bk s Tal,  Hop= 22 AR AR B AR AR R A, B A4
SIS LT 1) 4 P T AR 00 S AR 55 At it , E A BN TR RO A P R AR, RS R AE ARk
AR ST RS I T e 7™ 2 7 M AR BE T2, B s 0 22 D AR AR D RE R G R, T AR R DL B BT
AT X B AR D AR X R A O IR TR 5]y, X {83 i DX PR 18] 45 28ORE Al DI AT BR g4
AR AR D9 25 BT, RS OS AR BRI i AN KL NS R BT 4.75, (HIX— IR R
REFRKL™ A0 R R S o A S P [F) R R Al R 22 4, (EAT BRI R 1) B I B 7 s 75t
% ERIRRIT AR REFAL RN, S D X3 N #8 58 T A 1 QB BRI PN ARE . 7 AT Bl 7] A Je 1Y) Lg%
RO B FLIBJE RN AN 2, e R S BN R 2 N B, TR I g3t X [ 7 22 T e /) L s o — b G 4 Y
BN, ALK QR B 5SRO R A, P RIS I ANOOR RESRTHEAT — 5 MRk, i (Rl 45
R PR RS A T K
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Table 8. Regression results of spatial effects of the three major economic zones

F 8. ZRAFXTEMMEALER

. KT k= A Hhipity
/) \E N N : N N N N : N N N N . N
SR 23 AN 1122 VA= & § AR 2/ VAN 1112/ VA < § AN 2/ AN (11 2/ VA 5y YA
1.09"" —0.08 1.02"" -0.82™ -3.23" —4.05™ -1.00™" —0.29 -1.30™"
In[lUR
(7.00)  (-0.40)  (5.21)  (-2.36)  (2.21)  (-2.40) (-745)  (-0.76)  (-3.19)
Ined -0.05 0.02 -0.03 -0.24 -0.05 -0.29 —0.11 0.07 -0.05
n
& (-0.06)  (0.04)  (-0.06) (=035  (-026)  (-0.36)  (-0.36)  (0.36)  (-0.34)
il 0.20 —0.08 0.12 -2.51™ —0.47 —2.98"" 0.03 —0.02 0.02
n
(0.79) (-0.76) (0.79) (-6.95) (-0.79) (—3.98) (0.14) (-0.12) (0.17)
4.66""" -1.91™" 2.74™" -5.17"" —0.94 -6.11"" —0.42 0.24 —0.18
Inwage
(4.20) (—3.40) (3.54) (-5.76) (—0.78) (—4.01) (-0.40) (0.39) (—0.40)
| -3.94" 1.59" —2.36" -11.97"" -2.34 -1431™  11.06"™ —6.31™" 475"
npo
Pop (—-1.80) (1.73) (-1.70) (—4.53) (—0.77) (-3.09) (5.25) (—4.56) (3.74)
nrd -0.26 0.11 -0.15 0.32 0.07 0.39 -1.72"" 0.98™" —0.74™"
nr
P (—0.60) (0.60) (—0.58) (0.77) (0.40) (0.73) (—-6.90) (5.26) (—4.57)
nrd 0.38 -0.16 0.22 —-1.46™" -0.29 -1.75" 0.14 -0.08 0.06
nrdc
(0.60) (—0.59) (0.60) (—2.67) (—0.77) (—2.21) (0.42) (—0.40) (0.44)
| 1.80"" —0.74"" 1.06™" 1.47" 0.29 1.76" 1.89™" —-1.08"" 0.81"™"
npat
P (11.50)  (-5.10)  (5.85) (9.60) (0.78) (3.85) (9.46)  (=5.90)  (5.23)
E: LTS A RIMRER B E AN 1% 5%A1 10%.
Table 9. Regression results of robustness tests
< 9. TREEMAAIEEIALR
. KA EHR= i
B
Indea Indea Indea Indea Indea Indea
037" 0.53"" 0.04
L.Indea
(5.17) (7.40) (0.37)
1.22"" 0.49" —0.91
L.Windea
421 (1.66) (~1.44)
1.21™" 0.49™" 0.50 —0.017 -0.73™" 0.20"
InI[UR
(4.89) (4.09) (1.44) (—0.087) (—4.46) (1.81)
0.87"" —0.29" 0.43" -0.244 0.99"" —0.99™"
rho
(3.87) (-1.82) (1.71) (—1.360) (3.24) (—3.45)
obs 121 132 99 108 77 84

e LT T MRER B EM KN 1% 5% 10%.

(=) Rt

NI DA _E S5 R AR e, ASCHIE 1SS AR, e AR AR A2 B DX B SU0oX —
pRIESE R, SRR WL R & A s B AR B A &, ) DX B S bR AT 1 ZR 0 B - ik
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APt mE, BARRIEDEEE R I 9, ATBLE BT 3t X L SZ Bk = X LA R )it [X ) &5
REZEVE UL S 5 R R 2R — B0, BHIBRRR AR i T RR R ) g 1 AR
HAEEER .

5. G EEN

ARSOHG = RATE I 220 R R R R 5 X BB SN A —HE S 734, FIAT 2011~2022 4E=
KL 8 B8 B AR I It T X R, 73 39l SR P AR 5 W1 0 FEE A 2R AR 50 60 246 2 ik I 5 X 3™ 22 T A e
FEEANBIH SRR, 38 F 22 (R TS AR R PR T 7 “A WD R A ekt DX B S R0 1 22 [ HH AR, 743t LA
TER: o, R RITEST X M7 A AT bl R R 7K1 X472 ot DX 3 6 S50 Jo B e 22 ) 1 1 56
R, 32 Bk = s XS UL L3R il 40 5% X 0077 A W ) A JR /T RO B2 vt IX 3 Qi S8 R B k4 1 FH 5
S5, ULl L DA R B e 1Al O, R AR g e BE A X F) X IR BRT S 38 T, ANRE
X S X P DX I BT S50 A R 32 Bk = X SBOMI PR it £ 5 X R AR B B S (1 7 17 2 [ ) 3k Hh 258
EIV L REAS H0 1) AR 3 X ) IX SR BH SO A FR T, IR BEXT i 33t [X 1) X S B3 G R0 2B A7 1] 52

BRI ASCAS A A5 1R 08 A R I UL PRy X N 78 70 AR HL R e A e b Bl
EIEAOBEEERSAE, AT RHEY WHOW R B AL, S N I 78 vh B s or B R A g, R et A
BB R 25 LE B[R TN R S KON GDP KB . R ARFE G60 FHEIEIIHESE, 5]
B AP AR ) R RS T SR BUE AR L AIVE R, B g LEBIRR B RE, DA a3t AT
WG] 50U T BT AN R 8T8 s 2 B = X R LA P AT 0 H A NN LS S B, e
A AV RS BT G R R AR LRI, O ABAREIB IR 3, B LT R A A lk S 50 M
X Ak B B s HBOR TR SR E S WE I 17, AULSIBR PR & AE . R, Do h ek =4 xtd ikt
DX N A S, BSL BB IR, WA Codpl T P o 320 3t XN Jed Bk A= 42 58 AR NG, % T N A 3 %%
B HF RS AN N A 2 B Ve, JFE R SR H R R O A% e B 2B 7 A AL HL L2 2
EEAMIC T — 2 LU, T8 1 BT B YR NI [R5 30 fitee i X 5 sy st DA 2 3 52 Dy L5 1) S o A W [ P 2%,
WRITAEBURSR . RS I 25 F R Bt 4 e 5 D™ S W A, R AR e Bl 42 e A
FEBIIE RSN SR BOE AL at o [, SR R S R Lok T (R B R B e, B s %
T g T HL R A MR RIS R PR AR, I 3L s mUEE BB M GR  TTOL = T &, AL
ERRRE R HES) X 22 R T, 3B RO A K R BT PR 4 RN

EHEWH
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