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Abstract - Ports play a crucial role in the complex global supply chain. While many researchers have used social network analysis (SNA)
to study active networks, there is a lack of SNA cohesion analysis specifically related to logistics and trade. Therefore, this study aims
to identify time-series structural changes in all domestic import and export logistics networks, including regions, ports, and airports,
by utilizing techniques such as k—-core and community analysis. To carry out this analysis, we rely on data ffom the Korea Customs
Service’s Import and Export Logistics Statistical Yearbook spanning from 2004 to 2022. The findings from the k-core and community
analysis indicate that the cohesion of the domestic import and export logistics network has continuously strengthened over time. Moreover,
It reveals that regions, ports, and airports are becoming more cohesive and homogeneous, with Busan Port emerging as the central hub
of a large community. These insights are expected to enhance our understanding of global logistics dynamics and contribute to the
development of policies and sustainable import and export logistics processes.
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Table 1 Data sources and information

Data Source Year Number of nodes | Contents
2004 1,345
2005 1,414
2006 1,59
2007 1,393
2008 1,203
K 2009 1,301
C Otrea 2010 1,300
Sus oms 2011 1327 oot
erviee's 2012 1,333 xPo
Import and and
2013 1,349
Export Import
o 2014 966
Logistics Trade
o 2015 915
Statistical
Yearbook 2016 946
2017 983
2018 1,039
2019 1,112
2020 1,110
2021 1,073
2022 1,067
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Table 2 Elementary statistic of Cohesion analysis

Year 2004 | 2005 | 2006 | 2007 | 2008
Average |0 | 0068 | 0061 | 0054 | 0051
Degree
# of

1344 | 1445 | 1609 | 1819 | 1931
Components
Year 2009 | 2010 | 2011 | 2012 | 2013
Average |76 | 0062 | 0086 | 0.051 | 0046
Degree
# of

1289 | 1590 | 1,761 | 1918 | 2129
Components
Year 2014 | 2015 | 2016 | 2017 | 2018
Average |00 | 0042 | 0042 | 0101 | 0087
Degree
# of

2257 | 2323 | 2351 | 969 | 1,129
Components
Year 2019 | 2020 | 2021 | 2022
Average | e | 0089 | 0092 | 0,082
Degree
# of 1288 | 1,088 | 1,058 | 1,190
Components

SHAIRICH k-core) &M

AZE =78 vy FJdds A2 2 (Kim,
2018), A A WE A 7HF slAle] H= ZAo g
, YEhY= A9 Jlget oo YERY et

A= Aotk BE k-core: AZAA E(degree)E &

==

B o

s
ofr
2L

A8k
3 XY
E(degree)E 7= =289 A
2011). k32 =
gith wpeba] o™
HES A et

[n
jira)
0
=

-
jato]
o I

A E = sk vlES
el g vt =
F Ath(Jang et al, 2011).
U FEY BF UEYSZY TS A
vketalr] §lsl 200458 2022704 4 712
Astgich A
= obdl9] Table 3% Zth
B4 Ay 200432 11-core H
1

[e] e} =
'G‘X] }‘é o] = .‘T_E’é‘g]

ol

(<}
A) A
—core)¥-2] 9]

A e (k-core)

k-core)®-4 &

—~

= o e g R

mv)
rlo

)

Aol

i

37lelaL, 73709] =& 7}t
ATk 20082 12-core
e BT Aotk Ay
= 7400, T4 == 3ol A% 1270
ZFA 2L 9hek 20149 9] 14-core JeHe A A

g Rl HEYEY

F_L]I>_‘I,
mo P
XN oo U 1o 1o flo ok ¥

o
o,

[
=
m
1o

<y
rr

N
-

™
B
o
—
=
=
o
o
Lo,
o, i
i
NS
By

I I
o

& x

= m
o

kI
o
dl
=
1o,

I
o

~

2,
1o
o

N
-

X @ o K

oy

rlo

Do
()
[\
[\]
(L
o
=
9
(@)
S
a
N,
2V
rlo

Iy
il
to
o
als
of
@
S
S
K
Ninl % HH‘

o
iy

oA
B X

[

ol
Nyt B o o

:%
£ >
(7
Hoy
N
)
By
s
_13*4
o
ft
ox
ofy W
ol

i
(1L
N

g

T

R

i&

e

e 17"

o

.

Huinc

mﬁé

]

IOE

e

47

o rr du al
K4
rlr
e g

me
RIS
1y
e
N
I

%

¥ mgr do w4y AL
T ot
o
o
o my
I
i)
i
_0|L

x0,
=

4.3 HFLE|[(Community) &4

B AFeA e AR A (k-core) A&
o

3N
cH

o
o

dhitl
g EERID
wr} ARl S SECE]
stetstad s MEADE dAWw

R E(module) 52 TAHY Qo

= 0]

1=
TE W\ ETT

7H T}, ol uf,
LB ZH AA] BAe FollA, U =EE0] A WE
Y30 e w=ET JoE M § dE BAY F9] Y



CEEAQS S Y BF E 0 Gl £33 ==& 18701t 2006 E Y HEHA ARy
G gl EE UEYA AFYE 72 Bl 1070E o] FolA 3L, a5 57 o] mER o]Fo
= 9om A 2w Aloltt. 7 2 w2 FAAEel Ao Hi=

Table 3 Elementary statistic of Cohesion analysis

Core—
ness

Year

# of
nodes

nodes

2004 11

73

Antwerpen, Bandar Abbas, Bangkok, Barcelona, Bremerhaven, Chiwan, Dalian, Damman, Dubai,
Genao, hamburg, Hongkong, Jakarta, Jevel Ali, Jeddah, Kaohsiung, Keelung, Koper, Laem
Chanbang, Le Havre, Lianyungang, Longbeach, Longangeles, Manalia, Manzanilo, Nagoya, Ning
bo, Oakland, Losaka, Portkelang, Qingdao, Rotterdam, Savannah, Shanghai, Shekou,
Shimoneseki, Singapore, Tacoma, Tianjing, Tianjingxiangang, Tokyo, Vancouver, yokohama,
Ghana, Gwangyang Port, Gunsan Port, Netherlands, Taiwan, Germany, Russia, Masan Port,
United States, Vietnam, Busan Port, Brazil, Saudi Arabia, Spain, United Arab Emirates, United
Kingdom, Ulsan Port, Iran, Italy, Incheon Port, Japan, China, Canada, Thailand, Turkey,
Pyeongtaek Port, Pohang, France, Australia, Hong Kong

2008 12

74

Antwerpen, Bangkok, Bremerhaven, dalian, Felixstowe, Genoa, Goteborg, Hamburg,
Hochiminhcity, Hongkong, Jakarta, Jawaharlalnehru, Kaohsiung, Keelung, Kobe, Laemchabang,
Lehavre, Lianyungang, Longbeach, Losangeles, Newyork, Ningbo, Pasirgudnag, Portkelang,
Qingdao, Rotterdam, Savannah, Seattle, Shanghai, Shekou, Singapore, Tianjing Tianjinxingang,
Tokyo, Vancouver, Xiamen, Yantai, Yokohama, Gwangyang Port, Netherlands, Norway, Taiwan,
Germany, Russia, Malaysia, Mexico, Mongolia, United States, Vietnam, Belgium, Busan Port,
Brazil, Sweden, Singapore, United Kingdom, Ulsan Port, Egypt, India, Indonesia, Incheon Port,
Japan, China, Czech Republic, Canada, Thailand, Pyeongtaek Port, Poland, France, South Korea,
Australia, Hong Kong

2014 14

77

Antwerpen, Bangkok, Bremerhaven, Chiwan, Dalian, Genoa, Haiphong, Hamburg, Hochiminhcity,
hongkong, Huangqu, Jakarta, Jevelali, Kaohsiung, Keelung, Kobe, Laemchabang, Losangeles,
Manila, Newyork, Ningbo, oakland, osaka, Portkelang, Qingdao, Rotterdam, Shanghai, Shekou,

Singapore, Southampton, Taichung, Taipei, Tanjongpelepas, Tianjingxingang, Tokyo,
Vancouver, Xiamen, Yantian, Yokohama, Gwangyang Port, Netherlands, Taiwan, Daesan,
Germany, Russia, Malaysia, Mexico, United States, Vietnam, Belgium, Busan Port, Saudi

Arabia, Sweden, Spain, Singapore, United Arab Emirates, United Kingdom, Austria, Ulsan Port,

Italy, India, Indonesia, Incheon Port, Japan, China, Canada, Thailand, Turkey, Pyeongtaek Port,

Pohang, Poland, France, Philippines, Australia, Hong Kong

2018 15

ol

Antwerpen, Bremerhaven, Dalian, Haiphong, Hamburg, Hochiminhcity, hongkong, Kaohsiung,
Laemchangang, Longbeach, Newtork, Ningbo, Osaka, Portkelang, qingdao, Rotterdam, Shanghai,
Shekou, Singapore, Taipei, Tanjongpelepas, TianjingxXingang, Yanian, Yokohama, Xiamen,
Gwangyang Port, Taiwan, Germany, Russia, Malaysia, Mexico, United States, Vietnam,
Belgium, Busan Port, Sweden, Spain, Singapore, United Kingdom, Ulsan Port, Italy, India,
Indonesia, Incheon Port, Japan, China, Canada, Thailand, Turkey, Pyeongtaek Port, France

2022 15

Antwerpen, Barcelona, Bremerhaven, Haiphong, Hamburg, Hochimingcity, Hongkong, Jebelali,
Kaohsiung, Koper, Laemchabang, Lehavre, Longbeach, Losangeles, Newyork, Ningbo,
Portkelang, Qingdao, Rotterdam, Shanghai, Singapore, Southampton, Shekou, Tokyo, Yantian,
Yokohanma, Taichung, Taipei, Tanjongpelepas, Trieste, Weihai, Vostochny, Xiamen,
Gwangyang Port, Netherlands, Taiwan, Germany, Russia, Romania, Mexico, United States,
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