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Spatiotemporal differentiation of location factors in China’s port
and shipping service industry

WANG Xuhan, WU Shanhua’
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: To explore the spatiotemporal mechanisms influencing the location of port and shipping service
industries in China, this study employs kernel density estimation and a Geographically and Temporally Weighted
Regression (GTWR) model to analyze the spatial distribution characteristics and spatiotemporal heterogeneity of
location factors across various sub-sectors in coastal port cities. The results show that the number of enterprises
in this sector has generally increased over time, with an expanding spatial coverage and a transition from a
monocentric to a polycentric spatial pattern. Among the sub-sectors, transport services and ship support services
started earlier and experienced rapid growth, forming early clusters in more regions; whereas maritime law and
insurance services emerged later but have accelerated in recent years, with spatial coverage remaining relatively
concentrated. In terms of model performance, the GTWR model outperforms both the Ordinary Least Squares
(OLS) and Geographically Weighted Regression (GWR) models. The impact of various influencing factors on
the location choices of different sub-sectors varies in direction and intensity. Notably, financial development,
foreign trade, and the development of accommodation and catering industries exhibit significant spatiotemporal
heterogeneity in their effects across sub-sectors.
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#Y R/ME 0.0058 -1.476 0 —0.2512 —0.2528 —-1.9072 -0.264 5 -0.863 5 -0.543 6 —-02044 -53813 -0.3497
SEHME 01199 01575 02721 0.0006 03942 02146 0.1113 -0.0018 0.0137 -02633 -0.0887
WiiE R 03893 0.8941 02326 04631 1.1494 0.6303 0.4069 0.5060 0.204 1 25088  0.1452
T35 He/ME -0.0222 —0.728 7 =0.191 6 —0.405 1 -0.404 0 —1.1757 -0.5959 -0.2855 -0.0853 -0.5700 —0.1046
S 01426 0.0694 0.0114 0.0011 0.5452 -0.0784 -0.0773 0.0370 0.0824 02096  0.004 7
Wiz JORfE 0.0207 09194 0.2002 -0.0180 0.8975 0.2053 0.4237 0.8081 0.1242  0.0300  0.0003
B R/ME -0.0957 -1.0750 0.080 1 —0.217 1 —=0.0059 -0.099 1 -0.2383 -0.0412 -0.1833 -0.3180 -0.089 3
SEHIME -0.021 8 —0.3536 0.1374 —0.1043 04785 0.0133 -0.0327 02772 0.0263 -0.0708 -0.0362

®7 RERSSUME ZEBREE

PR 55 7 ek R ) 25 ) S RO, 3 8~9.

MEE SRz RREE BfEbRiE2E
T SR ke

PR 54 1.038 7 Eiig?j;\ e 0.5219 X 515745
G- 0.805 1 EERH % 04945
Eﬁflm%%ﬂ 0.782 4 4 flKF 0.320 7
BT 0.644 2 BT 0.104'5
B ARBA 0.643 4 HE M 0.104 3
Wt 05313 RSkIER 00786
M55 Ak a4k 0.529 4 MARE i 0.062 1
HETEN 0.524 3 XA ik 0.0525
BRI TH 05192 BRAARBEA 0.0483
X o7 38 TR 05119  HBITFEHTH 00438
SIS E (E 0.792 4 BN 0.334 7

B 1 g A iopvies e R (3 E 3 A S G
FEPR5E Z)A. BUR T BRI G REERHEROR, )
FRBEAR S5 7l B BEAIE R MR

MR HAD S, FEERS S E . ERKFXT

TEE PR 5 Z) i & RBCEAEBR R HIIX , [E R 5
Sy BRI 5 g kA AR A SRR, X Se i
K, RS TR A K G
RECEERT 0 AsbIX , [ B 5 i CHELAR 55
PNV BERE RIS, X b XA CHL R S5 R R L
BB 52 5 O AR B AR 55 7 1 70 B s e A
PR o 7E48 RKF-LG R ECEIE A 1 H 4 HE R
B M X, 4 Bl R 5 7l e kA KA il
YER, & RlgE s vh ol S5 P A AR T
HAE 4 AR AR ES , LU CE R S 7= I 32
BEARCCH; RS RECEE/T 0 fHbIX, 4
RS BEAR 55 7 b g ik M A5 /N, s [X AR,
PR S5 7= Ml BE G, A UK bR N

AT H AR AT &, FEPRR . A
B & SR XA B AR 55 77 b A58 J 5 i 14 B (]
SERPERR (LR 8. 3 10), 2006 4, {E7E L Fiss
Yol & FRAB DL A R ECE-HIME R -0.429 8,
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*8 ERESHFNMHIT R

X 2006 4 2010 4F 2014 4E 20184F 20224F SEHE Frifiizs
KT 5.687 1 45243 3.5537 25587 19172 3.6482 1.509 7
=15hil 49811 3.886 0 3.0711 23669 1.969 7 3.2550 1.209 5

e 7.769 9 6.6307 54188 4.034 4 29456 53599 1.9373
PNE ] 75128 6.2627 53886 41737 3.006 3 5.268 8 1.757 5
v i=ait] 3.4070 2.8305 24209 1.601 2 0.9230 22365 0.985 6
BT 2.5679 2.1592 1.8787 1.269 1 0.773 2 1.729 6 0.713 5
Higm 1.864 6 1.796 8 1.653 4 1.1203 0.569 6 1.400 9 0.5489
H Heh 13689 1.493 7 14716 0.9910 0.4378 1.1526 0.447 8

R 0.310 4 0.623 5 0.744 9 0.492 6 0.160 2 0.466 3 0.235 1

[tiaar] -0.0089 0.0162 0.041 1 0.062 5 0.0843 0.0390 0.036 8
T 0.042 1 0.067 7 0.088 0 0.1023 0.116 0 0.083 2 0.029 1
FHUT 0.0350 0.0579 0.0777 0.0925 0.106 0 0.073 8 0.028 1
G 0.056 7 0.0826 0.101 2 0.108 2 0.1272 0.095 2 0.026 8
TR 0.101 5 0.157 4 0.166 8 0.159 4 0.1453 0.146 1 0.026 1
RN 0.438 1 0.488 4 0.520 1 0.526 1 0.5357 0.501 7 0.039 7
B 0.292 1 0.3257 03711 0.4352 0.565 1 0.3978 0.107 8
sk 0.208 7 0.296 4 0.3672 0.4250 0.473 8 0.3542 0.1049
T 0.1254 0.2420 0.3490 0.448 7 0.556 3 03443 0.169 0
Il 0.0917 02170 03428 0.4557 0.569 2 0.3353 0.188 8
T 0.0389 0.204 4 0.408 7 0.646 8 0.881 4 0.436 0 0.3372
JbiT 0.1627 0.321 4 0.498 4 0.7122 0.9499 0.5289 03118

BT 0.227 4 0.380 8 0.540 1 0.737 4 0.968 9 0.5709 0.292 1
W 0.0822 0.234 1 0.4220 0.655 1 0.910 1 0.460 7 0.330 1
SEXY 1.624 5 0.106 5 0.660 1 0.5157 0.8562
brufE2: 2498 8 0.286 2 0.860 3 0.7120 0.836 2

x®9 ERUKTEMMHITRE

X 2006 4 2010 4F 2014 4E 20184F 20224F SEHE Frifiizs
K& -1.068 9 -1.4892 -1.2829 -0.593 0 -0.116 6 -0.910 1 0.554 5
O 0.635 6 -0.109 7 -0.1319 0.2979 0.594 7 0.2573 0.369 0

ZHEET —2.736 0 -3.630 4 -3.4285 23665 -1.303 6 -2.693 0 0.9299
PNEil -52157 -5.746 9 -5.6108 -4.5592 -3.1216 -4.850 8 1.071 1
AT -3.4627 -2.9580 -2.404 1 -1.660 1 -12105 -2.3391 0.9198
BT -2.6567 -2.2403 -1.8143 -1.2584 -0.960 8 -1.786 1 0.693 7
=i -29215 -2.5130 -2.2780 -1.8180 -1.460 8 -2.1983 0.573 8
H T -2.5982 -2.3319 -22128 -1.8154 -1.4376 -2.0792 0.456 1

T -1.2893 -12790 -1.3406 -1.194 0 -1.0293 -1.226 4 0.122 1

F T 0.042 4 0.029 4 0.004 2 -0.0218 -0.0515 0.000 6 0.038 1
T 0.084 7 0.072 3 0.056 3 0.045 7 0.0377 0.059 3 0.0192
FHT 0.084 3 0.072 5 0.0557 0.044 0 0.036 1 0.058 5 0.0199

=Rl 0.091 1 0.073 0 0.059 8 0.054 7 0.067 1 0.069 2 0.014 1
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®9 (%)

X 2006 4 2010 4F 2014 4E 20184F 2022 4 SEHIE Frifiizs
RN 0.0513 0.028 0 0.022 1 0.038 5 0.081 4 0.044 3 0.023 5
T -0.1659 -0.163 0 -0.150 7 -0.068 8 0.0427 -0.101 1 0.089 7
Ei 0.502 5 0.456 2 0.3977 0.3679 0.2820 0.4013 0.084 6
ik 0.602 3 0.469 8 0.407 1 0.390 8 0.373 4 0.448 7 0.093 3
YT 0.6111 0.4213 0.3236 0.2915 0.240 7 0.3776 0.146 2
L bl 0.600 3 0.409 1 0.298 7 0.263 7 0.2133 0.3570 0.1538
YL 0.477 4 0.2757 0.066 0 -0.089 9 -0.202 0 0.105 4 0.274 6
Jtigr 0.2858 0.1132 -0.065 4 -0.202 0 -0.3121 -0.036 1 0.240 0

B s i 0.1952 0.037 6 -0.1215 -0.249 7 -0.3610 -0.099 9 0.2220
(mhH) 0.426 6 0.246 3 0.0512 -0.107 1 -0.2429 0.074 8 0.268 2
FEE -0.757 6 -0.8590 -0.830 4 -0.6178 -0.4279
FriufE2: 1.664 7 1.645 8 1.516 1 1.186 9 0.850 6

F 10 EBELFERLLZBERGEITRE
X 2006 4 2010 4F 2014 4E 20184F 2022 4 SEHIE b
Kt -3.604 1 -0.719 1 0.765 7 0.634 4 -0.569 4 -0.698 5 1.759 2
HOm -5.208 1 -1.2443 0.720 8 0.7342 -0.450 9 -1.089 7 2.449 4

RS -3.900 5 0.074 2 2.749 3 2.700 8 0.290 4 0.3828 27122
PNEil 0.866 7 4.2450 6.4350 6.269 2 3.2449 42122 2.307 7
AT 0.779 8 1.729 2 1.2346 0.9229 0.456 1 1.024 5 0.483 2
T 0.5523 1.2793 0.854 6 0.6279 0.300 8 0.7230 0.368 5
HE 0.2929 0.284 7 0.1932 0.103 1 0.043 6 0.183 5 0.1099
H e 0.180 4 0.1899 0.1209 0.0516 0.009 6 0.1105 0.079 0

kT 0.0135 0.054 6 0.0339 0.003 7 -0.0126 0.018 6 0.026 2

[R5} 0.0108 0.006 5 0.002 0 -0.006 9 -0.028 7 -0.003 3 0.0157
T 0.018 4 0.016 0 0.0120 0.006 0 -0.005 4 0.009 4 0.009 5
FHT 0.0180 0.014 5 0.0100 0.003 7 -0.008 2 0.007 6 0.010 4
=i 0.0152 0.0142 0.012 1 0.008 6 0.007 1 0.0114 0.003 5
TR T 0.009 8 0.007 4 0.006 1 0.006 2 0.0120 0.008 3 0.002 5
I T 0.008 9 0.0101 0.0123 0.0211 0.041 0 0.018 7 0.013 4
Ei -0.1778 -0.209 8 -0.288 4 -0.3655 -0.3742 -0.283 1 0.088 8
sk -0.1450 -0.3849 -0.7155 -0.958 7 -0.9925 -0.6393 0.368 0
YT 0.008 0 -0.1615 -0.436 1 -0.689 7 -0.757 1 -0.407 3 0.330 1
L bl 0.036 2 -0.122 4 -0.3880 -0.636 8 -0.691 4 -0.360 5 0.316 5
YT 0.1125 0.0378 -0.087 7 -0.248 9 -0.3102 -0.099 3 0.180 7
Jtig 0.0749 0.017 4 -0.066 3 -0.1727 -0.229 4 -0.0752 0.126 9

iy ks T 0.054 6 0.006 3 -0.056 4 -0.1342 -0.183 9 -0.062 7 0.0979
i 0.097 6 0.038 2 -0.058 1 -0.184 7 -0.244 6 -0.070 3 0.144 5
S -0.429 8 0.225 4 0.481 1 0.378 1 -0.0197
brufE2: 1.5514 1.042 4 14773 1.470 8 0.793 6
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Oy L IX B EKFEELA RBONIE ; 20102022 4F,
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