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Abstract: Under the background of the “space of flows” reshaping the spatial organization of the marine economy, it
is crucial to identify the evolutionary characteristics and network-driven mechanisms of coastal city functions. Utilizing
multi-dimensional flow data of the marine economy from Chinese coastal cities in 2017 and 2022, this study improves
the outward service function measurement model by introducing a network efficiency factor. It classifies hierarchical
echelons and factor-dominant types, and constructs a regression model to explore the influence mechanisms of

network embeddedness on the outward service functions of China’s coastal cities. The findings indicate that: ( 1) The
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outward service energy levels of coastal cities exhibit a significant “pyramid-shaped” echelon pattern; core cities are

mostly characterized as multi-factor-driven, while middle-and-low-level cities rely on single factors. (2 ) Network

embeddedness is the core variable driving functional improvement. (3 ) Structural advantage in the network triggers

a “functional spillover and transfer loss” effect, exerting a negative impact on the functional enhancement of coastal

hub cities. (4 ) Heterogeneity analysis reveals that the promotion effect of network embeddedness on lower-level cities

is significantly superior to that on higher-level cities; integrating into the network is a key path for peripheral cities to

achieve functional breakthroughs.
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heterogeneity

0 5lF

e Bl 4 BR AL TR K RV - H R T 0,
S [N . P SR . (R R ORI
ST KR A R AR R, L
M G 2 (4] 908 3T Sy S il 14 DX B EK 2R A8 X i 5 1K
DA SN Y s 6] ™ ) YRS e BR R, gk
g X 4R ] P9 FEK 2% R AR A1 2 3R 014 0L Bl B H IR I
W2 AL AL S5 2 FEE RIR A B4 %
5 g T R RO R O A A SRR, b R T R
WWIEZ T IS “grasal” ) “iasml” mi
ZVFERY, ARFEWE T AR AL 18 K™ TR A
AL, W T B 22 00 B R B XGRS
PC B A A0 1Y A, T T e DX DR I T R R
W25 I PE 2B IR R B FEII SRR, U
T 8T 49 ) RE PN TER IE 28 7 DA Il 2 28 4 2R i) DX 3 1)
ZRICE MR R AL SR LU M (MR A A O Y T
AR 2R A LAV 0 220 1 3 T i A I 45 Y S B
Wi 3, A R TRUMNR 2l 8 20 3k i 28 D e TR ) T B A
IS, X T R T 5 A SR L R T I T T A A X
ol 3 [ 5 3L 0 FL A o R SR S e 0 R S T
TE Ui 23 [ v A ECSE AR 55 BE S, I TR 00 2% 45 4 )
TNRERY IR S HLBE, By R AL T i 22 5 25 ) L SLA)F
FEHY B R} 2 A AL

Sl T A 1] JIZ 55 2 R AT 2 i kT 8 T R Al B
W, AR bR T R AR D T g A0S T 3 4R A O
PR R, O o B AR MR R O
TE i 25 ) AR, JHE AR 2 A% S8 1 9 T3 o A 1
R LA 22 T B 3R R R 5 T Sl f 5 DX B ) RE AR A

H Al MM AL” w7 “MEIR" . B
7 19 2 BE BE AN RO T N PR IR 0 7 &, BB
TR T L It 8 3 0 2% o A o R e X6 2R Uk 3 ) 4 o
T SHAFE, KREPILOE, AR A E S0 T 5e T
WP R T KRG, [H 5023 # Harris 7 E K LLA
Fptt A 65 AURN N 38 2 B AR S ST A TR ARG R
IR Tabn, VT 2534 LA o JE Al 6 0 i 5 HLIE Hb
() 22 e Ik 22 B JT S PP A 5 SCIEAT ST . Muller 3l
SRR T 3 EACER T R . AN . A&
1 32 i Ui 20 25 7 AR 28 T R R B SE R, SRR TN
AN, MR A Fl 7 SR RS,
WA 2 UG R IR &R, TR T B AR X
B Ty W2 T (R ML R PN 2 3 0 T 22 b T R
LA T 5 R AR A AR A I A R IR
SRBEIT A T LR A SR B A I 1 %
AW B R B ke 221 ) T B R A IR 55 BE . FES
SLOY R SRS, T A SR K DL SR
F 03 38 >R T B9 AT sl N L 28 % AR A5
NER €T (SOIP O TR A R = AV (R NS S
G| AR Y SR A A T () A R R R L X — AR AU
JU T ER TR L XL A A AN TR RBE Y
S AR S5 SRERE ST L WA T B IR & B B R
PEMZ S5l . Wil . Aol 4% A ATl e
F LGN AW AN 0 D e i 2 RS Ry . 2l A T
AR LR TR 2 DL R K s R AR TR0 AR, R
o R A A B S s A i B i, — M DL A
GV IR E 22 U B0 1) ) 48 H 206 IR 55 e T I SE 5 g
—JrH, HAR FE—F Cf R iG]
T, AR EL ST A ) B A, AR, R



104 W RS

2026 4

AR [0 F B B S W 4 S R T AR A F
FEHE TR 2R A B 8 . s Kz 5 B
EHE, R ARG G R A 1 B2 B AR A
L TR B M 0 B S i AR 45 g Y SR, BEA AT
FEAPAT HE— 25 TRA I 2 B] A% 50 T 2 A5 780 220 900 D) 4%
A & SR SR AN T & i Y
SEAPE PR, B R IR LR, &
IR NS A I TS R, ek A i IR 55 ik
Poo VTR ML IR DIRE M B AL, A ) iS5 T
A 2 30 71T 7 D0 45 R (S ER0 P A E ITT I 5R
JEEASE Y Z2 ) - DAY RS B3 S 1) 4 X RS, 2
TR AR B L AR I, e as AL R I Bh B
LRRAL, HE LA MERA S B T Y S PR IR 55 K. K
T I 2% ik A 3 — 25 4 1 R 2 ey 5L A K Bl 3 T IR 55
DRERY T AS , k= R g H b i SEuE s34, JhH
SR XN [ i A2 G T SR 5 A7 A T SR B ) S
IER B =

BEXF BORR R, AR SCHI ] 2017 48 F1 2022 4
SRS R 3T AN ORI weiii s €7 I BURC N CE 34
RIGAR AL G AR, Bl 2 B g TR 2 A )
R 55 T RE A AF kg SRy, A ) B2 A5 iR BL AR [ 051 40 B
PEAE T A DB B A . FEOCIEARE [, A [l A
R, TR AT 5 0 AR BE 5 45 4 A0 5 b 1) i 55
e sh SRS, ASCHRENZ: £
ZUIFFCT, WRAT AN i IR 55 T BE L IR R RRAE 7 I 4%
A AR T 5 B 0 A SR s 7 98 | A7 A
43 R FG T U 6 30T T RE R A AN Ak DX S B [ 4 B 4
PSR

1 Bl R IR 5 5 7 vk

1.1 #HREER

AR SV [ 3 9 4 X R RS XA, T 9 v 4
DR AL M BRI BRI, ERENE . K =
= A DX e O e R SR Y T i T A R
FEA S AR FE o RLwb i Al 5 3t 558
B, R TR A T 1 EL K A S O R AR
BN AR B bR, A E e T . 45 A
SR I 58 ] 3 WA Jey S A5 b a1 m 3R A, S B
T 28 U 10 Bl A ORI i O A T e U U

50 Ay, dbEREVEL TR (RIE. BN PR
HO, &8, . 225 Bl #M. X
H.OED. B, HIR, ME . WY ) REiEE
ol (Ll M. X8, M. M. o
PSS AN 701\ BNV BN 7 AN~ )| BN a5
. B MRS (ML =TT RN
WL ML WYL BRI RSE BUNL VL)L B
VLML HEBEL k. WL WL JbiE . K
M B L L BN ). XSk E T E
BPELTT I EEIEEX, BRRmmXafxns
BOAE AT AR . e Ah, X B A B Y — SOk )
AR SO S [ T AT T B A IH IR 2015 4, T
PRy L s S 9 S B — Ak s, PITTE . oE
G K A5 BB 1 C R B A AR AT, oA SRy
TS R AR GE— (1)1 P 20 U B R 45 8
DA 3 5 SR A3 A A B2 e 5 R I . R T (AT R
W, PUR s T SR — SRR
1.2 HiEkiRS WA E

T s mEe, wRmAR. Ui, &
SV A VAR H AR G AE Sy N JE A e S T 9 2 O
Hh1a) IR 55 DR R S A B R WK R HE AR, ELAK
AR UE . IR S RV E AR 1 TR . IR AL
It 1 AT Lo PR AR SRR, B AL B4 R LLUR A R
T, G- mWIFRE FLHR, L2017 A
2022 4F 25 TR IR R R 0 Y MEAE S BE, A
PRACTI(EM S5 R, R M4 b 0y 2454, ik
P UCEIR R AT T 90 K, PR i =R
b4 TS o 2 Y | i il R i g |
% fn, MM EERW N FEGEEE, BT &HE
PESERUE (0.2) G ARITSMHR, WilREGME, B
BLER AU o

[l BRI 2 B g hn 5 N DR AR EEORIE T
CEM T R % ) Mgt A RE A5t
GORE s o e S B i R AR AR Ty G AR
YR .
1.3 HRAZE
1.3.1 M@ R %o fem E AL A

I Tl B TR R I X R A W
T AT . R BT BOR WA EAE AR S

B



%541 FRAERE, S D04 R A I T U TR 8 O A 1) B 45 D) RE 1Y B ) 105
F1 HFEEFRERYIERE
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Table 2 Overall level of outward service functions
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Table 3 Spatial distribution of outward service functions of coastal cities
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Fig.1 Rank-size distribution of outward service functions in coastal cities
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Table 4 K-means clustering results of outward service functions, 2017
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Table 5 K-means clustering results of outward service functions, 2022
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Table 6 Dominant characteristics of marine economic outward service function elements, 2017
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Table 7 Dominant characteristics of marine economic outward service function elements, 2022
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Table 8 Evolution of dominant types of outward service

function elements, 2017—2022
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Table 9 Baseline regression results, 2017

. InF
iy
B (1) B (2) Bl (3) KA (4)
NE 0.347%%%* 0.047 — 0.147%*
E -7.873% — -4.356* —8.840%*
GDPpc — 0.928%* 1.323%%%* 1.019%*%*
IS — 0.469* 0.698%** 0.526%*
InPOP — 0.903 % 1.157%%%* 0.853%%*
R 0.594 0.702 0.721 0.762
AdjR® 0.577 0.675 0.696 0.734

L RRE p < 0.01, ** p < 0.05, *p<0.1.
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Table 10 Baseline regression results, 2022

InF
A
B (1) R (2) Bl (3) R (4)
NE 0.282%%* 0.086* — 0.168%*
E -4.438* — 0.579 -4.333*
GDPpc — 0.602* 0.8497 0.664*
1S — -0.027 0.137 -0.037
InPOP — 0.200%* 0.838% 0.589%*
R 0.538 0.648 0.617 0.672
AR 0.517 0.616 0.582 0.634

Heo*#k p < 0.01, **p <0.05, *p<0.1,
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Table 11 Regression results of changes in variables

- AlnF
AL
FOR (1) R (2) R (3) R (4)
ANE 0.4271 %% 0.387%%** — 0.147%**
AE —4.71%* — -3.649 —4.414%*
AGDPpc — 0.451 0.563 0.359
AIS — -0.127 0.698 -0.114
AInPOP — -0.947 1.157 -0.567
R 0.353 0.283 0.114 0.371
AdjR’ 0.326 0.218 0.034 0.298

e %% p < 0.01, **p <0.05,
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