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Table 1. Indicator System of Port Logistics and Regional Economy Subsystems in Jiangxi

Province
. Indicator Indicator
Subsystem Symbol Indicator Name L.
Code Direction
Port cargo throughput (100 million .
X11 Positive
tons)
Port container throughput (10,000 .
X12 Positive
TEU)
Number of productive berths (units) X13 Positive
Port Logistics Number of employees in the .
. X14 Positive
transportation industry (10,000)
Investment in water transport (100 Positive
X
million yuan) °
Freight  turnover (100  million .
) X16 Positive
ton-kilometers)
GDP (100 million yuan) X21 Positive
Urban employed population (10,000 .
X22 Positive
persons)
Total retail sales of consumer goods o
o X23 Positive
(100 million yuan)
. Urbanization rate (%) X24 Positive
Regional

Added value of the tertiary industry as .
Economy Xas Positive
a percentage of GDP (%)

Investment in transport infrastructure

(roads and waterways) (100 billion X6 Positive
yuan)
Import and export trade value (100 .
billion yuan) 7 Positive
(Source: Compiled by the author, 2025)
& 2. WhFE BRI EAR
CHa -1<C<0 0<C<03 03<C<0.7 0.7<C<1
RGO R 55 1 — A i

(R Haken, H. ,1983)
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Table 2. Classification of synergistic degree of composite system

C Value Range -1<C<0 0<C<03 03<C<0.7 0.7<C<1
System State Non-synergy Weak synergy Moderate synergy Strong synergy
(Source: Haken, H.,1983)
R3I. ETRGFSENER
FEG K9 FoE RER snw  wak pAR  RE
=)
wORYFE (2D 11 0299 5.790 1.731 0.1615
WIEEM AR (J7 TEU) 12 0333 4.292 1.429 0.1333
o AR EEAL AN () 13 0451 7.252 3.267 0.3049
Wi AEEIE L AN B D 1 0268 4.833 1.294 0.1207
Kis W% (o) 15 0.384 4.428 1.702 0.1588
Uit/ k3G AL /NED) 16 0311 4.160 1.295 0.1208
GDP &MEH ({270 0347 3.478 1.209 0.1044
Ml AT CAD 0326 10.404  3.396 0.2932
ol T EE B (oo s 0328 3.470 1.140 0.0984
X 15 WHE (%) s 0345 3.448 1.189 0.1026
2% B =g i b XA e 0.292 7.264 2.119 0.1829
HLE (%) %
LAV (A B KED BT 0.338 3.802 1.283 0.1108
(fz.78) 2
HHHEME (2o > 0329 3.795 1.247 0.1077

CRIE: 1EE T, 2025)

Table 3. Classification of synergistic degree of composite system

. L. Weight Standard Contrast Information .
Subsystem Symbol Indicator Description L. Weight
Code Deviation Strength Entropy
Port cargo throughput
o Wi 0.299 5.790 1.731 0.1615
(100 million tons)
Port container
throughput (10,000 w2 0.333 4.292 1.704 0.1597
TEU)
Number of productive
Port ) Wis 0.451 2.252 1.889 0.1178
o berths (units)
Logistics )
Transportation and
warehousing
Wia 0.408 4.833 1.294 0.1912
employment (10,000
persons)
Water transport
investment (100 million wis 0.392 4.563 1.266 0.1781
yuan)
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Freight turnover (100

o ) Wie 0.091 2.160 1.295 0.0278
million ton-kilometers)
GDP (100 billion yuan)  wai 0.347 3.478 1.209 0.0904
Social employment
W22 0.311 3.445 1.180 0.0895
(10,000 persons)
Total retail sales of
social consumer goods w23 0.300 3.155 1.191 0.0984
(100 billion yuan)
. Urbanization rate (%) Woa 0.345 4.445 1.239 0.1126
Regional
Share of tertiary
Economy
industry in regional Wwas 0.372 7.264 1.219 0.1829
GDP (%)
Investment in transport
infrastructure (roads and
o Was 0.293 2.669 1.227 0.1087
waterways) (100 billion
yuan)
Import and export trade
W27 0.329 3.795 1.247 0.1077

value (100 billion yuan)

(Source: Calculated by the author, 2025)

£ 4.201222023 FLTHE B FREFFE

?%gﬁ} 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

WP 0.3908 0.4881 0.5566 0.6086 0.6083 0.5759 0.4876 0.3304 0.4016 0.4898 0.5228 0.5783
XIHZEHF  0.3570 0.3818 0.4170 0.4974 0.5300 0.4924 0.5971 0.4963 0.5004 0.6266 0.5134 0.5577

CRIE: fE&1HE, 2025)

Table 4. Order Degree of Each Subsystem in Jiangxi Province(2012-2023)

Y
Nzolz 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
ubsys

Port 0.3908 0.4881 0.5566 0.6086 0.6083 0.5759 0.4876 0.3304 0.4016 0.4898 0.5228 0.5783
Logistics
Regional  0.3570 0.3818 0.4170 0.4974 0.5300 0.4924 0.5971 0.4963 0.5004 0.6266 0.5134 0.5577
Economy

(Source: Calculated by the author, 2025)
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0:2 I
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o
—— VL I 7 = XA

A 1.2012-2023 FXFREGE FEHTES
CRIE: 1EEH L], 2025)

Evolution Trend of Order Degree in Subsystems

0.6
0.5 [
0.4
03
02
0.1
0.0

Order Degree

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

==@= Order Degree of the Port Logistics Subsystem
==@== Order Degree of the Regional Economy Subsystem

Figure 1. Evolution Trend of Order Degree in Subsystems from 2012 to 2023
(Source: Drawn by the author, 2025)

£ 5.2013-2023 FILHEABOYRE XREF REHFE

FEhy 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

P RGiWIFE0.0491 0.0491 0.0646 -0.0028 0.0349 -0.0961 0.1259 0.0171 0.1055 -0.0611 0.0496

I 5 KRG EIFE0.0491 0.0998 0.1749 0.1940 0.1583 0.1525 -0.0918 0.0392 0.1634 0.1437 0.1940

CRIE: 1E#1HE, 2025)
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Table 5. Synergy Degree of Port Logistics and Regional Economy Systems in Jiangxi
Province (2013-2023)

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Adjacent Synergy
Base Degree
Period System State WS WS WS NS WS NS WS WS WS NS WS
Fixed Synergy

Base Degree

Period System State WS WS WS WS WS WS NS WS WS WS WS

0.0491 0.0491 0.0646 -0.0028 0.0349 -0.0961 0.1259 0.0171 0.1055 -0.0611 0.0496

0.0491 0.0998 0.1749 0.1940 0.1583 0.1525 -0.0918 0.0392 0.1634 0.1437 0.1940

Note: WS = Weak Synergy, NS = Non-synergy.
(Source: Calculated by the author, 2025)

R A A 3

0.3 &
0.2 -
0.2 I
0.1 [
0.1

0.0
0.1 12013 2014 2015 2016 2017

NGk

£ 20192020 2021 2023
0.1 |-

0.2 =

A
=0 /| RHE Y] e [i] T T S

A 2. 2013-2023 FEILHAE B O YR 5 XIBETF RG 0 F B HE T EH
CRIE: 1E& 2], 2025)

Trend of System Synergy Degree Changes
03 r
0.2

0.1

Adjacent Base Period

Year

=@— Adjacent Base Period ==@= Fixed Base Period

Figure 2. Trend of the System Synergy Degree between Port Logistics and Regional
Economy in Jiangxi Province (2013-2023)
(Source: Drawn by the author, 2025)
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A Study on the Evolution of Port Logistics and
Regional Economic Systems in Jiangxi Province

Based on a Composite System Synergy Model
Ting Liu *,Xi Chen?
School of Management, Jiujiang University, Jiujiang, 332005, China.
’Hubei Institute of Logistics Technology, Xiangyang, 441000, China.
Email: cream4.24(@163.com (correspondence)

Abstract: To explore the synergistic evolution characteristics between port logistics
and the regional economy in Jiangxi Province, this study constructs an analytical
framework based on the CRITIC weighting method and the composite system
synergy model to measure the order degree and synergy degree of the two subsystems
from 2012 to 2023. The results indicate that the evolution of system order exhibits a
three-phase pattern: early-stage synergy enhancement, mid-stage structural dislocation,
and late-stage reconvergence. The port logistics subsystem is more sensitive to policy
fluctuations, while the regional economic subsystem demonstrates greater stability.
The overall system synergy remains low, with significant fluctuations and an absence
of a stable coordination mechanism. Although key policies have promoted the
modernization of port logistics, the delayed adjustment of the regional economic
structure, inefficient factor circulation, and policy lag have constrained the sustained
release of synergistic effects. This study enriches the theoretical framework of
regional coordinated development and port logistics interaction, providing empirical
insights for policy optimization.

Keywords: CRITIC Weight Method, Order Degree, Synergy Degree, Regional
Coordinated Development, System Evolution
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