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Abstract: The coupling and coordinated development of scientific-technological innovation and
new urbanization have important practical value for the high-quality development of Yellow River
Basin. By discussing the mechanism of interactive development of scientific-technological
innovation and new urbanization, and constructing an evaluation index system, the entropy
method and the coupling coordination model were used to calculate the comprehensive
development index of scientific-technological innovation and new urbanization, and coupling

coordination degree of 9 provinces, and the spatial evolution and connection of the coupling
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coordination degree of 9 provinces in Yellow River Basin from 2005 to 2019 were analyzed by
means of Moran index, Dagum Gini coefficient and kernel density estimation method, and the
spatial Dubin model was used to analyze the influencing factors of the coupling coordination
degree. The results show that the comprehensive development index and coupling coordination
degree of scientific-technological innovation and new urbanization in 9 provinces show a stable and
rising trend; there is a positive spatial autocorrelation between the coupling coordination degrees
of each province, but the overall difference in coupling coordination degree continues to increase;
narrowing the gaps within the upstream area and between the upstream and downstream areas, is
the key to improve the spatial coordination linkage mechanism; the absolute difference of coupling
coordination degrees among upstream, midstream and downstream areas in Yellow River Basin is
decreasing; innovation input, patent output, government support and higher education level have
a positive role in promoting the coupling coordination degree of the province, and the income level
of urban resident has a negative inhibition effect on the coupling coordination degree and the
overall coupling coordination degree of the neighboring provinces. Improving the coupling
coordination degree needs to be achieved by enhancing the ability of scientific-technological
innovation, improving the level of new urbanization, strengthening regional connection,
narrowing the development gap and adjusting the influencing factors.

Key words: scientific-technological innovation; new urbanization; coupled coordination model;
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Fig.1 Mechanism of Coordinated Development of

Scientific-technological Innovation and New Urbanization
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Table 1 Comprehensive Evaluation Index System of Scientific-technological Innovation and New Urbanization
in Yellow River Basin
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Table 4 Comprehensive Evaluation Values of Scientific-
technological Innovation in 9 Provinces of Yellow

River Basin from 2005 to 2019

bW X FlFX | R
FE | PO H R | TR IS B | LR | R | AR
2005 |0.1070. 451[0. 187]0. 136{0. 179{0. 359|0. 232|0. 383|0. 984

i

2006 0. 109(0. 5510. 248]0. 132(0. 210{0. 436{0. 262|0. 475|0. 960

2007 |0. 111{0. 543{0. 223]0. 186]0. 173|0. 440|0. 282|0. 464|0. 968

2008 0. 116(0. 6020, 224]0. 139(0. 178]0. 521|0. 252|0. 417|0. 841

2009 |0.122(0.574|0. 210{0. 129(0. 186|0. 448|0. 248|0. 439|0. 972

2010 (0. 114 . 203]0. 130{0. 238|0. 478|0. 219]0. 425(0. 968

202(0.132/0.186(0. 477(0. 234|0. 430{0. 947

0
2011 {0.112(0. 519
0

2012 {0.106(0.493/0.195]0.129(0. 181|0. 472|0. 240|0. 405|0. 927

2013 {0.105(0. 486(0.199]0. 134]0. 162|0. 490|0. 2800. 416|0. 924

2014 10.106|0.490]0. 192|0. 142]0. 150{0. 499]0. 254|0. 418]0. 914

2015 ]0.108|0.503]0. 208|0. 151]0. 158]0. 506|0. 198|0. 423]0. 942

2016 |0.108(0.5140.202{0.160(0. 150{0. 518{0. 191|0. 452|0. 958

2017 0. 113(0. 542|0.190{0. 181(0. 141]0. 522|0. 210|0. 483|0. 946

2018 |0.113(0. 600/0. 188]0. 193(0. 141|0. 535|0. 222|0. 520|0. 962

2019 {0.100(0. 612/0. 188]0. 188(0. 145|0. 542|0. 217|0. 545|0. 938
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Table 5 Comprehensive Evaluation Values of New
Urbanization in 9 Provinces of Yellow River Basin
from 2005 to 2019
I 3 b IXC X | R FHLIX
PUIT | HR | TR S| B | g | R | IR
2005 ]0.395]0.392]0. 333|0. 334]0.470|0. 377]0. 510|0. 490(0. 755

0

Tt
=

2006 {0.370(0. 3540. 256/0. 438(0. 468|0. 412|0. 472|0. 437|0. 791

2007 |0.420{0. 375{0. 270]0. 428]0. 507|0. 4540. 499|0. 482{0. 792

2008 |0.372(0. 393/0. 228]0. 466(0. 536|0. 436|0. 4800. 430|0. 830
2009 |0.373(0.402|0. 223]0. 4440. 556|0. 450{0. 4700. 441|0. 818
2010 |0.345(0.421|0. 234]0. 465(0. 512|0. 461|0. 508|0. 445|0. 823
2011 {0.370(0. 4110. 248]0. 463(0. 561|0. 505|0. 488|0. 433|0. 852
2012 0. 342(0. 4460. 253]0. 446(0. 551|0. 511{0. 478|0. 432|0. 860
2013 |0. 332(0. 4560. 276{0. 479(0. 568|0. 528|0. 473|0. 426|0. 849
2014 |0. 355[0.450(0. 269]0. 475(0. 580|0. 547|0. 4190. 440|0. 804
2015 |0. 328(0. 457|0. 256{0. 455(0. 556|0. 554|0. 404|0. 463|0. 809
2016 {0.337(0.4510. 258]0. 460(0. 556|0. 554|0. 405|0. 467|0. 821
2017 |0. 306(0. 4410. 293]0. 464 (0. 569|0. 489|0. 342|0. 511|0. 835

2018 0. 310]0. 435]0. 285|0. 445]0. 537|0. 461]0. 364|0. 529]0. 835

2019 |0.309(0. 448/0. 306{0. 407{0. 491|0. 450|0. 326|0. 536|0. 816
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Fig.2 Annual Comprehensive Evaluation Values of
Scientific-technological Innovation and New Urbanization

in Yellow River Basin from 2005 to 2019
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Table 6 Coupling Coordination Degrees in 9 Provinces of

Yellow River Basin from 2005 to 2019

bl X Hlip X | R
B | PO HOR | TR s BRPY | ey | TR | R
2005 [0. 4530. 650|0. 500[0. 461 0. 539/0. 6060. 587|0. 658{0. 929

KR

2006 |0.448(0. 6640.502(0.490(0. 560{0. 651|0. 593|0. 675|0. 933

2007 0. 465(0.672|0.495]0. 53110, 544|0. 669|0. 613|0. 688|0. 936

2008 |0.456(0.700(0. 475]0. 504 (0. 555|0. 690{0. 590|0. 651|0. 914

2009 |0.462(0.693|0.465[0.489(0. 567|0. 670{0. 585|0. 664|0. 944

2010 |0.445(0.6940.467]0.496(0. 591|0. 685|0. 578|0. 660|0. 945

2011 {0.451(0. 680(0.473]0.497(0. 568|0. 701|0. 581|0. 657|0. 948

2012 ]0.437|0. 685]0.471]0.490]0. 562|0. 701]0. 582|0. 647]0. 945

2013 10.432]0. 686(0. 484]0. 503]0. 551]0. 713]0. 603|0. 649]0. 941

2014 ]0. 440]0. 685]0. 477|0. 510]0. 543]0. 723]0. 571|0. 655]0. 926

2015 ]0.433]0. 693]0. 480{0. 512]0. 545|0. 728]0. 532|0. 665]0. 934

2016 |0.437(0.6940.478]0.521(0.537|0. 732|0. 527|0. 678|0. 942

2017 |0.431(0.700/0. 485]0. 539(0. 532|0. 711{0. 518|0. 705|0. 943

2018 |0.433(0.715|0. 481]0. 541{0. 524|0. 705|0. 533|0. 724|0. 947

2019 |0.419(0.7240. 490]0. 526(0. 516|0. 703|0. 516|0. 735|0. 935
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=L AR S IR T 25 BE O 0,476 ,1H 2019 1
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KEZESAY RIS H W 534k n) 81k £ i D
2005~2019 4F , B 0] Y0 Jok B 1A R 5 U ) B X (i 2 0
K #2005 4Ef 0. 598 H9 E 2019 4E[Y 0. 618,
K R A 3. 34 Yo B R 2 TR R O 5 1 9 305 1) ) % D
Rl i B T A R B B B R Y R AR Y P O
JRARS G AR . 2019 4F LU ZR VAT R L PO 1] R DY R
PR R v T AR S D R R I Ak P SR B
BEORIRAS 3 2 PR A B 5 A B 5 8 B Ik e 2%
B R AP A TR SRS

WS IO H T T i AT A T R g
I Vi R DX [ PG R L P A7 T R R b DX L AR T R
FRUFHL X . b R 7 b XORE S P0 30 24 (B K
SN0 R T Ui DX A b XL B, i b
XA P IH A F0.520~0. 542, 4 2P 5 il 52 Py
A E A S s s i b DR S R A T
0.597~0. 658, (1 2005 4F [ i 5% P 8 F+ & 2019 4F
MR Ur s T U M DRSS PR A BE A 0. 782~
0. 835, M\ 2005 4 () i S PRI BR 2 2019 4R 1) R 4T P
PE AT i DX P O R R T R R S P o
P . LR R AE 1 B B 9 SR A U R R 2 AR
R AR A X R R 2: 5 B3, Tl X
KA T
3.3 BEAREBEAERTERKR
3.3.1 AEmEZRHK

LT Statal6. 0 B4 I 5 ) i A KRR S
DR B2 5 kb A B 53 AR 0 S TR G R R L A 3 4
JHBE L FE B (2 7). 2005~20194F , 4 ) 35 2% +5 ¥k
A F0.127~0. 246 HARZARFFIEME . WP X Z
[B) A7 7E T ) B &R 5 0 H— > 48 XRS5 U 30 B2 0 T
AR FLRA XA S A . 2005~2019 4F, 4
JRI S22 R R RN R Bl T B 2005 AE Y
0.246 P B K = 2007 4E 1 0. 270, M J5 T
2 2008 410, 129, Z J5 /Mg S K 2= 2015 4E 1)
0. 142, i BT+ 2 2019 4E 1) 0. 236 . 15t B Bl % A (]
e o v T Y Bl 25 A DRI G D R B 2 T) A9 1 A
e HERPEHFAEREBSE., XFEEHRN
2014 4F 19 C I 22T Y 3 Ak MR Rl (2014 ~2020 4F) )
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Table 7 Global Moran Indexes of Yellow River
Basin from 2005 to 2019

EOr (R IR E| PIE (| 4F0 |28 R E| P
2005] 0.246 2.087 |0.018 |2013| 0.127 1.271 | 0.102
2006| 0.231 1.938 |0.026 |[2014| 0.142 1.323 | 0.093
2007| 0.270 2.121 | 0.017 ||2015] 0.142 1.293 | 0.098
2008| 0.129 1.268 |0.102 |[2016| 0.163 1.405 | 0.080
2009] 0.169 1.538 [0.062 (2017 0.196 1.563 | 0.059
2010] 0.143 1.369 | 0.085 {2018] 0.240 1.761 |0.039
2011 0.158 1.469 |0.071 [[2019] 0.236 1.702 | 0.044
2012] 0.141 1.36 | 0.087

BRI A MRS R R .
3.3.2 Dagum & R & %

BT I A5 48 DR A 5 8 B AL &
PR 22 S EOR . iz M) Dagum Bk Jg & B0 5 2005~
2019 4R T A0 v T U A DX DX 2 L M
X [1) 2 BE B8 AR 5 5 JO6F I BTk R (3% 8)

B U A DR A R B SR Dagum @
REA T 0.113~0. 135, B4l Hy 13,45 %0, B A 5P
BIGREHA 2019 A A S5 i W A, 10 ] R YRT J Ja
RIS R B B A B, DA i 45 SR RT AT, 2005 ~
2019 4EHb X [A] 22 BE A T 0. 079~0. 093, #y X N 22 I
A TF0.024~0. 034, FAF %% BE AT 0. 002~0. 010,
¢ B b X7 22 B B0 25 B ) O S Ok U D Uk O
XN ZEE, fJa o AR % . BE A B RIS L i X N
ZEHE M DX R 25 B AR R R R AR U R

REAAY K. NSRS A2 @ H ] LA .
X 8] 2% BE 57 Mk % 1 2005 4E 0 74, 91% B W KR B
2019 4FfY 68. 49 %6 s i X PN 22 B BTk By 2005 4E Y
21. 62 % Ik F K 2 2019 4FE 1Y 24. T0% 5 #7595 B
TR R H 2005 4E A 3. 47 % /N IRIRTHE 2019 4E R
6. 8170, 6 HA 28 SUHE B B 42 AE A A P R 3 1) Ik 22
PR H 42 B . PR 4 /0N i DX [R) 22 BRJE 56 3% 25 1)
I VR BB 2l ML ) K S B I O I A O R 1Y O B A
OIIEYNSIPIR

i X A Dagum & J8 & 0 AT A1, 2005 ~ 2019
AEFE G PR R 0 DN 22 S B U M DX — v i
DX — " 9 bl DX AR U3 U 1 A R IX IR 25 57 2 25 AN 5
i H X ) Dagum 38 RS SR Dagum B g R
B F AL, 2005 4E Y 0. 074 B K &
2019 4E 19 0. 096, 4E F 38 1 A 1. 88 %%, 32 WA ) 1ty
FRBEFFELY R X2 B X AR 2 H & JE i 9 22 S+
25 B il X A Dagum Ji 8 2R 50AE 3 R
1711 % R RS KA @ W AE 0. 079;
M X P Dagum 5 J8 2 02 T R 3 AE Y R E R
2.12% B AIRIGAE £3h 2019 4F , U B Bl 2 B (A1 4 55
T b DX 2 e 0 ORI 25 S SR AL X R
TR AR 1 B ATUR R AR T R UA D H e  f BHE B
B R E EA R A Eh I AL B AN [ DX
Hiu i) B UERE R 24 L 46 /0 Hi XN R R 2 R O AR
DX 3 o ) 2500

i Hb X [A] Dagum 3% J& & %2 AT A1, 2005~2019

® 8 2005~2019 FEHIAREY Dagum R RB R HEDELER
Table 8 Dagum Gini Coefficients and Their Decomposition Results of Yellow River Basin from 2005 to 2019

enl o HIX A Dagum 3£ J& R % Mo IX [6] Dagum 3£ J8 R £ WX | X | AR 6o %G vl G v
QR 5 v A v A v N 51 1 O o3 o 1 R AN 735 LA P (1 =3 O =3 A N 94
2005 (0. 119] 0.074 0.008 0. 085 0.089 0. 209 0. 140 0.026 | 0.089 | 0.004 |21.62|74.91| 3.47
2006 (0. 116] 0.074 0.024 0.081 0. 090 0. 201 0.127 0.027 | 0.086 | 0.003 |22.65|74.56| 2.79
2007 0. 113] 0.065 0.023 0.077 0.093 0. 201 0.120 0.024 | 0.087 | 0.002 |20.80|77.10| 2.10
2008 0. 118| 0.083 0. 039 0. 083 0. 105 0. 189 0.113 0.031 | 0.079 | 0.008 |25.26|67.58| 7.16
2009 10.122| 0.084 0.036 0. 088 0.099 0.202 0.126 0.030 | 0.085 | 0.007 |24.59]69.80| 5.61
2010 {0.125] 0.092 0. 043 0.088 0.103 0. 200 0.125 0.033 | 0.085 | 0.007 |26.12]68.11| 5.77
2011 ]0.126| 0.084 0. 047 0. 090 0.107 0. 205 0.128 0.031 | 0.089 | 0.006 |24.36|70.54| 5.10
2012 10.127] 0.086 0. 047 0.091 0.113 0. 206 0.125 0.031 | 0.089 | 0.007 |24.53]69.77 | 5.70
2013 {0.128] 0.089 0.042 0.091 0.121 0. 206 0.117 0.032 | 0.088 | 0.008 |24.61]69.47 | 5.92
2014 0. 127] 0.084 0.058 0. 085 0.116 0.202 0.125 0.032 | 0.087 | 0.008 |24.37]68.99 | 6.64
2015 (0. 131} 0.088 0.079 0.081 0.116 0. 206 0. 140 0.033 | 0.088 | 0.010 |24.92]67.38| 7.70
2016 {0.130| 0.084 0.079 0. 080 0.112 0. 207 0.142 0.032 | 0.089 | 0.009 |24.38]68.52| 7.10
2017 0.129] 0.088 0.077 0.073 0.103 0.208 0. 146 0.032 | 0.088 | 0.009 |24.9268.27| 6.81
2018 0. 133] 0.093 0.069 0.069 0.103 0.218 0.152 0.032 | 0.093 | 0.008 |24.48]69.55| 5.97
2019 0. 135 0.096 0.073 0.063 0.105 0.218 0. 156 0.034 | 0.092 | 0.009 |24.70|68.49 | 6.81
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Fig. 3 Kernel Density Diagrams of Coupling Coordination Degree in Different Regions of Yellow River Basin
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Table 9 Test Results of Panel Unit Root

R i 44 R it P {i 45
LIETE' PN —2.019 1 0.021 7+ R
R 34 ) B —3.683 1 0.000 1% ** e
7 —9.5930 0.000 0" " " FFa
WHUE R KT —5.924 1 0.000 0% * " R
HEHH KT —5.843 9 0.000 0 *~ T
W o« RIRFE 0.05 K LB » « x IR 0.01 KF I
¥,

3 2o Ak P 3 SR R g I [R] LA B XL S R »
K BAS AR 8] 2 1 2 ) Ak e R AOR fe i (R 1D
B L1 Al L LG L BE S 0. 736, 22 BT 48 & 0 R
HAR B SR S P R R A A IR R B

x10 LM Wald % LR IE &R
Table 10 Test Results of LM, Wald and LR

o 56 44 B it ak P {H
LMlag 91.74 0.000 0" **
RobustLMlag 10. 26 0.0010"**
LMerror 114. 85 0.000 0" **
RobustLMerror 33.37 0.000 0" **
WaldTest(SAR) 15.16 0.009 7***
LRTest(SAR) 22.62 0.000 4***
WaldTest(SEM) 16. 02 0.007 0% * *
LRTest(SEM) 24.99 0.000 1**~*
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Table 11 Influencing Factors of Coupling Coordination Degree Between Scientific-technological Innovation and New Urbanization

A5 F R 23 A1 J& A08L B RN ] 22 3% kg Bk R
BIHT A 0.015%** —0.012" * 0.016* " * —0.014"* 0.003
BN S RE ) B 0.052% * 0. 009 0.052% * * —0.003 0.048* = *
LR 0.027% % * —0.022 0.030% ** —0.026" 0. 004
W e R A K AP 0.277* " —0.360" " * 0.307* "~ —0.373% "% —0.066" *
B H KT 0.074% % * 0.083" * 0.069" * * 0. 055" * 0.124%*
25 1) i 3 F2 4 (rho) —0.249%*
ARV 19 5 15 25 (sigma2_e) 0.00% *~
WL (& % (Observations) 135
4 X ¥ & (Number of city) 9
H5E REU(R?) 0.736
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