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Abstract

This study analyzes the effects of road transportation networks on the local economy in korea. The
analysis methods are SNA and spatial panel regression model. The subjects of this study are inland
areas of Korea, and the research period is from 2010 to 2019. The network analysis showed that
the connection centrality of Gyeongg-do was high internally and externally. Gyeonggi-do has played
a central role in the domestic road freight transportation industry. The results of spatial panel
regression analysis showed that there was economic competition between regions. Domestic road
transportation industry has been competitive among regions and has economic ripple effect. And
Internal cargo has been shown to boost the economy of the region. But internal cargo has been
shown to lower the economy of surrounding regions, but external cargo has been shown to increase
the economy. In order to revitalize the local economy, it is necessary to increase road cargo.
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Table 1. Literature review on the Logistics Network in Korea

Researcher Case Time Purpose Methodology
Park and -
Pyeongtaek Study on the Logistics .
Kang Port 2003 Network in Gyeonggi Province O/D Analysis
(2005)
Capital area . .
a5 aré B9 e ren and meopoitan ©/0 Anaysi
Metropolitan
) ) . O/D Analysis
Kim et al Analysis of Industrial Space O
(2012) Daegu 211 Structure in Metropolitan Area ECIusterlng,
conometrics
. Spatial Network Analysis of Factor Analysis,
(‘%ﬁi) Romestic 2009 Coastal Shipping Logistics Social Network
P System Analysis
O/D Analysis of General
(;&rzil() Gyr?;rﬂgzing 2011 Cargo Points in O/D Analysis
Gyeongsangnam-do
Lee and Oh Domestic 2005, Analysis of Centrality on Chord Diagram,
(2018) agricultural 2010, Agricultural Products Logistics Social Network
products 2015 Network Analysis
Study on the Activation of
Ch0(2321d) Na Gunsan Port 2017 Gunsan Port through O/D O/D Analysis
analysis
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Table 2, Literature Review on the Economy Effect of Logistics Industry in Korea

Researcher Case Time Purpose Methodology
Kim and Ki Dogoerftlc }ggg Economic Effect of the Input-output
(2005) industry 2000 Port Industry Analysis

. 1998, .
Jung Domestic 2000 Economic Effect of the Input—output
(2008) City 2003 Logistics Industry Analysis
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1993 . e
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Fig. 1. Analysis Model
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Table 3. Acronym of the Region

Region Acronym Region Acronym Region Acronym
Seoul SEL Daejeon DAJ Chungnam CCN
Busan BUS Ulsan USN Jeonbuk JLB
Daegu DAE Gyeonggi GYG Jeonnam JLN
Incheon INC Gangwon GAW Gyeongbuk GSB

Gwangju GWJ Chungbuk CCB Gyeongnam GSN

Table 4. Variables for the Analysis

Method Variable Description Unit
Social In-Degree Centrality Inflow of Road Cargo -
Network
Analysis Out-Degree Centrality Outflow of Road Cargo -
grdp GRDP one million won
in In-Degree Centrality -
out Out-Degree Centrality -
numroad Number of one company
Road Transport Carriers
Spatial .
Panel sale Sales of Road carriers / %
Regression Total Logistics Industry Sales
Fixed Assets of i~
asset Road Transport Carriers one million won
Number of Workers of
Road Transport carriers /
worker Number of Workers of %
Logistics Industry
wAE vhggtt. 33 7k WlEE 2 2(6) M THEFREAE A AT =23}
7 2t} = O/D Hlo|HE 2010%F 2019 717 4
Hstel 2 e dEga BHS A4
0 --d,} o}, olF YEY A EX AT} T A =8
n -
:( ......... 21(6) 52k dlolg 7F 3 #Ale} GRDPO= o
Il 0 ® G 713EA sele] ast, o)F 9]
n A KOSISOIA Al Fshs Aol =258 &
2 dlolHE FHstden 201087
3. A=z H e Y 20199 74x]] HlolE S 2=gste] Hdyo]E]

CEREEREE
Zotato] AAg,

Hr

BAS AAEsi A9
U A9 =2 ke U E = 9 Hol2 s 7t K dgie

A2 24
ste] O/D HlolH o] dasirh. & ATl

rLl
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Table 5. The Result of In-Degree Centrality

Reg 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
GYG 743 1,204 1,187 1,171 1,298 1,357 1,387 1,417 1,409 1,401
BUS 996 621 635 649 669 585 667 750 757 764
CCN 386 577 565 553 478 562 628 693 710 727
GSB 346 477 471 465 495 497 562 626 620 613
GSN 483 483 484 486 530 483 550 617 551 485
CCB 227 600 610 620 594 648 49?2 335 375 415
USN 185 318 308 299 316 339 391 444 416 388
SEL 776 603 595 586 618 403 385 366 369 371
JLN 205 534 544 554 614 657 607 557 461 365
INC 277 305 307 309 432 365 310 256 280 303
GAW 121 415 421 428 415 427 326 225 226 228
JLB 205 238 238 237 249 229 222 215 220 225
DAE 247 128 126 124 138 108 112 116 122 127
GWJ 138 106 105 104 113 99 96 94 104 115
DAJ 170 132 131 130 142 118 108 98 103 108
v, Sz Aaeha AT A7} A5 e A
ol AFF7Ie) 2 ES FFAI7IE A
1. HEY3 2AM Eol FXH1 Y= AoE vlotEHT}; Hito]
2AA R Eo AAFTHAIA R YERE oL,
1) LISFHZES AN 2MZAT} 2010-2015A7HA] H2, o] Folle thA| 538
] tha B A YEYI FAHS RoF
Sl A E2eF she iERS HOE 5 9o 2d AR E A7 et
g g8std] JdAFHAN A4S f U EYa Aot o]9] NASL Y EST FAA o] B2
EAE SRl 201092 20199704 T 10 g5 seeie gge w3 Q. A
dzte] dlolH & &8sl HESHT E4& 4 20109 o]T 104 EoF AToA] AVEE =
/\li}‘ijifﬁq;}#ﬂ% e 2:(‘)19hﬂ o2 W Aoz g=o] £ AL soldt 2 9lglo
oz Adstel A o o]9] A5l FAL tha BAE Ao
&9 §9 TS gviske WEFAEZE = Uehto
A1 (In-degree Centrality):= A= 157] A
= A71=7) 7 =2 Ao E YERITE 2010 0) QISFHZTEZAIN BA AT}

W o)lF A&HoR e FUTFe] Eold
Ao ylotrn 20101 thy] 201939l F4
Jo] ok 2u 7}7ke] st AR UERST
22 3E fdFe] Ad oule A7|%ol
T
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=y
a

gFacle]l M= Y=
Al A7z QT
20109 %€ 2019Q@7HA] 1~2%2 F2d Fo|
A 7P & Ao 2 YERFTHKOSIS, 2022).

Mg, - WEFAZdTAdel

o
(Out-Degree Centrality) ol = A7 =7} 7173
se Aow tehgth, et hEFAREAA
I gl 2011 o] FHE Al&sA FAaldel
Sersts Pde 91 AT AFABTHA
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Table 6. The Result of Out-Degree Centrality

Reg 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
GYG 960 1,417 1,476 1,536 1,473 1,326 1,172 1,018 1,050 1,082
INC 563 797 680 564 790 742 790 838 794 749
BUS 463 461 454 447 486 508 555 602 610 617
GSN 694 657 671 684 693 686 660 634 623 613
JIN 262 489 493 498 466 487 527 566 569 572
GSB 498 636 644 653 726 651 597 544 533 521
CCN 488 601 607 614 631 573 536 500 491 483
JLB 236 267 273 280 330 368 416 463 450 436
CCB 251 338 339 R 361 319 377 435 399 362
GAW 111 205 213 220 209 235 293 352 336 320
USN 501 276 286 295 304 263 256 250 279 307
SEL 230 282 273 264 296 404 316 228 214 200
DAE 128 170 170 169 176 169 180 191 192 193
GWJ 73 119 121 122 129 120 132 144 140 136
DAJ 47 27 27 27 29 26 35 44 44 43

Table 7. Descriptive statistics

Variable Mean Std. Dev. Min Max
grdp 107,218,710 109,159,631 27,882,311 479,822,189
n 444 5 297.5 9% 1,47
out 4445 302.9 26 1,536
numroad 2,2625.4 23,758.5 5,993 88,572
sale 0.015 0.023 0.002 0.125
asset 3,948,017 5,625,118 263,051 22,200,000
worker 2.667 0.776 2.026 7.025

sto] WHEHE B ZAE gt 47 T4 ole] AW AYEL ERIE WSS 9
T8 FYEE sHEg vgdlr LnEig = njete AFALFT Al daHolA] e A
W A5l Bl R wRsEg wEAY  om Selsdl

= o] 233 ke AL plac

FAATANE THAMEH A== 7Y 2. S| EA

23] STtk B =23lE2 7Hast

= FAR!I Ao g eyt theo R QIH 1) 7I&E4

In-Degree?} &2 2 A4 FHH2=2

o
Aol 1A]3) o ole} AAH 3}
o}

Z7hehuA Fa4e] 7 vhehet

%= 20109 o] F AEHHOR Tl = IR
Bl o9 Ao AAZAAe] Tha A AHHE WgEe] 71EsAE tat
BFHAo|AY segtet Zow Jeton 2= 2k A Hagh, Higke] Aol =2 A
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Table 8. The Result of Correlation analysis

variables m out nml;;joa d sale Ln_asset wlo':];er
m 1
out 0.781 1

Ln_numroad 0.565"* 0.479™* 1

sale 0.331 0.163" 0.751"* 1

Ln_asset 0.068 -0.065 0.628" 0.536" 1

Ln_worker =0.217* —0.382" -0.041 0.186™ 0.597* 1

VIF 3.19 3.24 10.17 3.15 6.70 3.63

Note: *p<0.05, *p<0.01, ***p<0.001

o2 yepton] JijHow e 8l 5% 9
A7 2 Aoz veiyith ZF A eds A,
ER Y TR Apel7) glloen o2
Ale FEd, HFEd E2L2EA] TR
Aol wlEel Ao eyttt

2) BEd 24

1%

2 X ro o MN ox

AQzag AAstelh By A% A
£ W% gre] ARASE 2o BEH)
AL g FEolglon 344 AF
SEA o Ao vet

AAIE HlolE] A olX= v} W] A
A 3 d'leA] 2S£ Sl ARE A
& A3 Aol FLoslith. B4 41F
g gl f8 dd D2l digh
Levin-Lin-Chu #41-& &3} #jdvolH <] v|H
A& A oF sttt (Levin et al., 2002), ¥
A2 AFAY KoJEEo] 0.05 oJst= YERY
2E ol Teo] EAlEHA Kol BE
HE7E A0 A RS A3kt

<

sddoly FA oA sh-2v AAL 14
B9 (Fixed Effect) 2 I:AFYFI(Random
Effect) 5 23 d&S flsto] AM&-Hrt 712
7t 2 AFIVo] 714 nH'AE A
gigjjof 3 AFVME-S AYsiA Hrtd A
&9 2dg Aok i (Greene, 2008). ok
ZHA] B AToA e a2 A4S ARgSh
23 g WA detatdt. 92wk 7
A A7 0.001 oJste] FojSER ARV o]
712 =}, mebs] 1H BT BYPE A3
t}, &3} Likelihood Ratio(LR) 7AZo wle} =
GollA AIZE mAFEI X3l Ao
el tHELhorst, 2014), 37F g9 239 &
L2 AR 98le], IM A3} Robust LM 7
§& AMEsle] 33 2y oA FEE HE
3o} &ltH(Anselin, 2008). SAR 28 9] LM %
Robust LM FA|7} fro]/d AAS THastA &
o Aoz vEhton, SEMe LM @ Robust
M BAIE BFolA BT o4 A4S 53
o}, o] SEM B ALEA] E9AdS Bl
F don, IS HE Aoz gl
°]9] SDM A&7l 4E A58 87t o
(LeSage, 2009), Wald & LR H2EZE 53] &
e BEYPES 9 F ot BE FoFE
X SDMe] Wald @ IR EAIART} F2J8F Ao
Z Yeht} SAR 2 SEM £]o] SDME A &3}l
£ 4l Al8-skart.



FY A E2HHEYTIL AGZA ) vlAe G SNA 9 S0 ARFY & 187

Table 9. The Result of Model Test

Model Model Test Statistic
Hausman test 144 58
Spatial -79.93
LR test
Temporal 538.64™**
LM-lag test 0.330
SAR model and SEM Robust-LM-lag test 0.457
model test LM-err test 4.579™
Robust-LM-err test 4707
LR-lag test 9.72"*
o Wald-lag test 155.79"**
Simplified test of SDM
LR-err test 54,43
Wald-err test 101.27**

Note: *p(0.05, **p{0.01, ***p(0.001

4) 2ZHHEEAN SDM

HES S #4479} GRDP, A EFAY
W2 ggsle] SDM R4S 3kt
(Table 10)& &%t 7}=x WjEE A9} T
GRDPo| thak sDMe] B3 217 Bl AAIGE o
n)ghch, B3 AASE rho 3] S-oldk 2
FolM 72 Yestth, §57¢ rho #2 4
A ZAAZ A F Sk W ool 23 sDMe]
rho Zro] -1.098% ©1& = Je] GRDP 40|
1% F718e o FH A o] GRDPo] <F
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U A e] AAES FH A JTFS
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Table 10. The Result of SDM Analysis

Variable Coefficient Direct affect Indirect affect Total affect
in 0.263* 0.408"** -0.928"* -0.521
(1.915) (3.700) (-2.281) (-1.109)
out 0.757** 0.652"** 0.669" 1.321™
(4.937) (5.296) (1.696) (2.791)
L 0.533" 0.461" 0.516™ 0.977
n_numroad
(6.599) (6.758) (2.330) (4.213)
L 0.311* 0.577** -1.818* —1.241"*
n_sale
(2.451) (4.956) (~4.846) (-3.207)
-0.053 -0.097** 0.275" 0.178
asset
(-1.196) (-2.668) (2.161) (1.248)
Lo worker 0.068 0.304* -1.470™* -1.167"
(0.424) (2.218) (-3.069) (-2.217)
W+ in -1.373 _ _ _
(-1.732)
W* out 2.050 _ _ _
(2.742)
W *Ln_numroad 1.468” - - -
(2.842)
W*Ln_sale L - - -
(-4.213)
W * asset 0.453 - - -
(1.770)
W * Ln_worker o - - -
(-3.011)
-1.098"*
rho (~4.46)
R? 0.926 = = =

Dependent Variable: GRDP
Note: *p¢0.05, **p<0.01, ***p<0.001
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Table 11. In & Out-direct effect of the In-Degree Centrality
In-Degree Centrality

Order . . " ;
Region Direct effect Region Indirect effect

1 SEL 0.482 GYG -1.157

2 BUS 0.471 SEL -1.139

3 INC 0.448 DAJ -1.124

4 GYG 0.448 CCB -1.082

5 GSN 0.426 BUS -1.031

6 DAJ 0.424 INC -1.017

7 CCB 0.414 GSN -0.984

8 USN 0.406 DAE -0.920

9 GWJ 0.404 GwWJ -0.906

10 JLN 0.382 JLB -0.904

1 DAE 0.368 USN -0.842

12 JLB 0.357 CCN -0.821

13 CCN 0.342 GSB -0.763

14 GSB 0.337 JLN -0.674

15 GAW 0.321 GAW -0.5%
THAHEE 54 Aol =23k= 9 #d = 8cleg AR F Qe Ao Yyt
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Table 12, In & Out-direct effect of the Out-Degree Centrality

Out-Degree Centrality

Order Region Direct effect Region Indirect effect
1 GAW 0.714 GYG 0.850
2 GSB 0.702 SEL 0.836
3 CCN 0.698 DAJ 0.825
4 JLB 0.687 CCB 0.794
5 DAE 0.683 BUS 0.757
6 JLN 0.671 INC 0.746
7 GAJ 0.654 GSN 0.722
8 USN 0.652 DAE 0.674
9 CcCcB 0.646 GWJ 0.664
10 DAJ 0.638 JLB 0.663
1 GSN 0.637 USN 0.618
12 INC 0.621 CCN 0.602
13 GYG 0.621 GSB 0.560
14 BUS 0.604 JLN 0.495
15 SEL 0.5% GAW 0.437
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