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Abstract

This study aims to analyze the International trade network of Water transport service using Social
Network Analysis for defining the status of Korean Water transport industry. This study use World
Input-Output Table of Asian Development Bank from 2000 to 2020 and build the International trade
matrix of Water transport service from that. Therefore, this study analyze Out-degree centrality,
In-degree centrality and betweenness centrality of Korea and other main countries in the matrix of
World Water transport industry. As a result, Korea rank above 10th in the all centralities and the
total output also rank 8th in the world, therefore, this study show the importance of Korean Water
transport industry in the world. However, Singapore has the highest centrality in the world, even
though China has the largest Total output among 63 countries.
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Table 1. The List in World Input-Output Table

Rank Country Rank Country Rank Country
1 AUS Australia 22 IND India 43  USA United States
2 AUT Austria 23 IRE Ireland 44 BAN Bangladesh
3 BEL Belgium 24 ITA Italy 45  MAL Malaysia
4 BGR Bulgaria 25 JPN Japan 46 PHI Philippines
5 BRA Brazil % KOR  eRUDIo ol g g Thailand
6 CAN Canada 27 LTU Lithuania 48 VIE Viet Nam
7 Swi Switzerland 28 LUX Luxembourg 49 KAZ Kazakhstan
People's
8 PRC Republic of 29 LVA Latvia 50 MON Mongolia
China
9 CYP Cyprus 30  MEX Mexico 51 SRl Sri Lanka
10 CZE  Czech Republic | 31 MLT Malta 52  PAK Pakistan
1 GER Germany 32 NET Netherlands 53 FlJ Fiji
Lao People's
12 DEN Denmark 33 NOR Norway 54  LAO Democratic
Republic
. Brunei
13 SPA Spain 34  POL Poland 55  BRU Darussalam
14 EST Estonia 3  POR Portugal 5%  BHU Bhutan
15 FIN Finland 3% ROM Romania 57 KGZ Kyrgyz Republic
16 FRA France 37 RUS Russia 58 CAM Cambodia
17 UKG  United Kingdom | 38 SVK  Slovak Republic | 59  MLD Maldives
18 GRC Greece 39 SWUN Slovenia 60 NEP Nepal
19  HRV Croatia 40 SWE Sweden 61 SIN Singapore
20 HUN Hungary #  TUR Turkey G HkG ong Fong
21 INO Indonesia 42 TAP Taipei, China 63 RoW Rest of World
w7} Z 414 (betweenness centrality)& 2] Ejl.q# i)/ 9
OF1- 1 U . <
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w3heit,

= 627 =719} 71El=7HRest of World, RoW)
£ X33k 637072 3570 2k AdHEAES
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Table 2. The World Top 30 Vessel holding country (as of January 2021)

Rank Country Vessels 1000dwt | Rank Country Vessels 1000dwt
1 Greece 5,005 405,310 17 India 814 26,688
2 China, PR of 7,081 314,009 18 Indonesia 2,131 24,228
3 Japan 4,302 258,801 19 Russia 1,530 22,905
4 Korea, Rep of 1,618 88,555 20 UAE 653 21,445
5 Germany 2,492 85,616 21 Iran 218 18,743
6 Norway 1,753 79,586 22 France 337 16,974
7 Singapore 1,510 62,297 23 Saudi Arabia 145 16,645
8 us 1,129 57,79 24 Bermuda 9 14,877
9 Taiwan 962 53,680 25 Malaysia 350 14,662
10 Italy 1,083 49,054 26 Netherlands 923 13,238
11 Denmark 880 44 878 27 Vietnam 989 11,519
12 Hong Kong 1,056 43,331 28 Omen 63 8,932
13 UK 804 39,126 29 Thailand 383 8,135
14 Canada 531 32,975 30 Switzerland 166 8,113
15 Turkey 1,492 28,929 Top 30s 40,744 1,898,987
16 Belgium 245 27,943 World Total 46,350 2,024,433

Source: ISL(Institute of Shipping Economics and Logistics), Ministry of Oceans and Fisheries
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Table 3. The Change of World Water transport Input-structure

(Unit: Million dollars)

Division 2000 2007 2010 2012 2015 2017 2018 2019 2020 CACR
Intelr::)i?late 185079 370458 385450 474263 554161 627,168 622412 675150 597,866 6%
Value—added 103,228 195525 189,137 205553 237,485 239727 241,463 246,834 220,157 4%
World
201,813 574380 580,653 686,860 796,457 872,466 870,157 928,373 823,053 5%
Total QOutput
Source: World Input—Output Table of Asia Development Bank
Fig. 1. The Change of World Water transport
1,000,000
—Total Output Intermediate Input Value-added
900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000
2000 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(WIOT)®] 712485 #Aste] F8 =71 3
FeluEl Fdedde] Walel S Ao
A} o 71x2As EACdME AR R
93 eldete BT el S,
7E7HA, ArEdle] Wake Sal AlAIAQ]
+EYel £5 vt s Wt
T 3 ARz} s, w13k 20200 AR
71E 3 1578 =7t Abele] FAUEARE
A B Baap g

ofAlo/iE Y (ADB)S]  FAIRI A E
(WIOT)ol| w2 2000dFE 2020744 20
92 A s AdEde BT 5%

Agstdnt. Sk AR ooz 74 %
S7HeS Bolow, BypAE A9 4%
237akdet. 20006 AA| AFE oA
F7E7EA 9] BlFe] 35.37%0]M, SHAE F

AEN ] 63.49%¢]1 dFAC], 20200 F7HA]<]
H]&-2 2000 tiH] =718k 72.72%0]H, 17}
7= 26.75%°]tF. 202033 20004 dlo|E
= yws) By 2 ASHox =7kA u=
o Sojutal, Bobx| e vEL 7HAs A
&

% et

b rlo



SAVEHIRANA)S S8 FEAuls 79 HEYT &4 a7 81

Table 4. The change of Korean Water transport input-structure
(Unit: Million dollar)

Division 2000 2007 2010 2012 2015 2017 2018 2019 2020 CACR

Intermediate

Input Total 2517 6,049 6,769 7424 8662 7,811 16,091 18,568 16,837 10%

Water

L Transport .
of Other 198 %) 154 145 167 220 770 836 636 6%

nations

Taxes less
subsidies on 86 189 208 217 227 325 789 895 820 12%
products

Value added
at basic prices

Total Output 4,726 10,466 10,779 11,491 13,756 12,592 19,432 22,406 20,327 8%

2,009 4169 3,700 3,714 4868 445 2,553 2,943 2,670 1%

Source: World Input—Output Table of Asia Development Bank

o2 FNT F 3o, FrE 7199 o H] =2 8%oltt, kol FIkAle] g 3%
oo} 7Rl Ao FeEY A &5 E2 10%, F7I7HAIE 1%0]t). ol& AlAl 44
o2 3| HAYsH= At on= e +59 dET AFEY vwstE FHA 13
T Atk FAEELANA FHAY vFe] F T FES AA 35 thy] 4%p =L,
7Fe ke AL S H 2= AlTS #1380 FI7WVHAE 3%p Bttt ol B3 vt &
& dast f7 vy 7 A ) S FEEHe RS A 3eE dib =2
|4 % F8AE vFY 3V 5 9SS AAEZ At ed, 719 - =5 AelA
84 o8l FHA H|Fo] Fset AR °jo] Bork= FuPkA B SH M= £A4
=2 €k e g3tow WalE ot

(Fig. 1) olXE olAlol 238 (ADB) ol A] b= gy HESE ASEY ol EH
AFsa gl 2000 L 2007 dXE 2020 gholst 4= 9lr}. 20000l AHEl tin] F3+
7HA] FAAG AR E(WIOT) A 2k&dl | 271 A 53.3%, B-IV7FR] 44.4% G o), 2020 o=
A, F77EAe] Weks agz2 yeR it FHA Bl 82.8%, F7I7HA] HF 13.1%=2 F
20003 2007d Ateole] Wsl= HolH 7} glof 7}7kA 9] HlFo] &AE] ZoERT. ol &
& AT, 2007d5E 20209704 31 <] Al 1&gt vke} o] FIHAlA Y
FEE54 o] ATt AAIFJA T84V =l dast /5, 58, 84 53 2o ¥
o] 9k 20084 2009 Ato], &Y A7) 2bde] AAA B AR ARS H)Eo] A F
221, Auk 35 4Y, 24 s o= st 7V wWEe s A Ent
201594 2016 Alo] g|x HZ = (Figure 2)¢] J#=ZE Fs|AE 200037
(COVID-19) #d|9](Pandemic)ell 2]k 201913 2007, 20079XE 2020871A] v
oA 2020 Atolof| FFEH F AAEH FEEY FYade HIlE FdE 4 Qi)
sleto] WrAEtILE. AtE st whe) F7HA, FEvEtE AlAl S dH 2ol AAl B
/= A st Ag & 5 Ak 717 Jdd 2008dy HE #dY

SEvet FeEde F e A%T A (Pandemic)o]] 9|gt 3}gto] Uqtt, th& H&
FE2 AAl 7425 8T B8EE % o AA F4e5gL 2015994 20163 Atol
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Fig. 2. The Change of Korean Water transport
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Table 5. Top 15 in Total output of Water transport
(Unit: Million dollars)
Rank 2000 2007 2010 2012 2015 2017 2018 2019 2020
ROW PRC PRC PRC ROW ROW ROW ROW ROW
44764 84533 83,234 115055 180,301 239,158 214,125 261,123 225,285
PRC ROW JPN ROW PRC PRC PRC PRC PRC

1

2 42,634 69,045 64,403 84,072 153,155 158,370 212,437 214,264 210,004
JPN JPN ROW JPN USA SIN USA USA SIN
3 39,601 66,810 55,723 71,345 60,319 60,313 54,912 56,633 38,952
4 USA USA USA USA SIN USA SIN SIN USA
27,590 48,331 54,003 59,281 57,822 59,734 50,979 53,046 38,800
SIN DEN SIN SIN JPN JPN DEN DEN DEN
> 13,611 31,587 36,010 48,715 49,492 54,249 35,824 36,316 33,536
DEN GER GER DEN GER GER JPN JPN JPN
6 11,640 27,262 31,273 33,144 29,146 35,106 31,713 32,288 33,355
NOR GRC DEN GER DEN NOR GER GER GER
! 10,574 24,084 30,711 32,626 28,537 30,319 30,628 29,882 22,015
GER UKG UKG UKG UKG DEN FRA KOR KOR
8 10,284 23,372 21,564 24,866 27,428 27,216 20,956 22,406 20,327
ITA SIN GRC NOR NOR UKG UKG UKG HKG
) 9,902 23,247 20,886 22,620 26,807 25,124 19,654 21,341 19,078
10 HKG NOR NOR FRA HKG FRA KOR FRA FRA
7,819 21,332 19,176 18,554 17,640 18,746 19,432 20,626 18,029
GRC ITA FRA HKG FRA INO NOR HKG UKG
R 7,779 16,839 17,430 17,282 16,768 17,148 19,330 19,965 16,440
UKG FRA ITA GRC INO HKG GRC NOR NOR
12 7,470 16,623 15,673 16,822 14,578 16,771 18,457 18,409 16,108
FRA HKG HKG ITA ITA ITA HKG GRC GRC
E 5,659 14,118 15,175 15,273 14,200 13,161 17,980 18,156 14,208
TAP KOR TUR TUR GRC GRC ITA INO INO
" 5,039 10,466 10,883 12,730 14,161 12,594 14,832 14,831 13,615
15 NET TUR KOR INO KOR KOR INO ITA ITA

4,915 10,163 10,779 11,955 13,756 12,592 13,252 14,561 12,407
Notes: KOR is ranked 16th in 2012 and 2000.

Fol®rh whel 20004 39199 QRPN Aske AdBAY} 25 el Fw @ 5
Azl 3060 19k GejolA 20200 3330 = 9V wWlgolth. B ApelNE s b
54 sulw gz sets el o] R} okl F7} zke] 225 A

e} B2 Feagel ARl FAH WS BHS FHes FoEA )
JPUE 457 Aoz Fold £ gk T oM RIS /AT ok FA B W)
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Table 6. Trade Matrix among Top 15 in 2020

(Unit: Million dollars)

RoWw PRC SIN USA DEN JPN GER KOR HKG FRA UKG NOR GRC

INO ITA

Row - 7 3072 A1 453 227
PRC 173 - 1319 0 12 0 146
SIN 3889 54 - 0 25 521 146
USA 49 4 1019 - 27 599 296
DEN 129 8 592 0 - 62 86
JPN 78 22 128 0 4 - 138
GER 3 21 720 0 4 125 -
KOR 4 27 581 0 3 190 50
HKG 2 5 78 0 4 224 66
FRA 8 10 130 0 3 31 38
UKG 2 10 347 0 83 77 R
NOR 4 4 242 0 13 34 53
GRC 29 6 431 0 2 24 129
INO 3 1 142 0 1 17 9
ITA 13 4 54 0 3 24 66

8 48 77 169 5 70 8 3
8 9% 17 19 2 2 2 0
5% 25 2 33 4 2 12 0
15 25 43 & 3 3 2 0
11 9 8 28 6 1 1 0
5 18 4 " 1 0 2 0
2 10 62 4 3 5 1 1
- 9 3 5 1 1 1 0
21 - 14 1 1 3 0
13 2 - 62 1 1 1 1
13 6 3 - 1 3 1 0
7 1 6 20 - 0 0 0
10 0 4 14 0 - 1 0
3 2 1 2 0 0 - 0
4 1 18 24 1 2 1 -

B3 B, $eidete JREE ) Lo}
WA g,

ghe] LS Ate] AYBAE 2EAUES
FEA(SNA)ON| SFA] A E gk ofAJobiE
=Y (ADB)NA  AFse AANG AR
(WIOT) 2] 47324 (Water transport)+oll&
gl S BN olYEt el 48
gk detdely] T A3 e Edskar glo
A A el =7} &l (Maritime) 2k o] A @A
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Table 7. Top 15 of Out-degree centrality

TEA(SNA) S E8F PEAHA

79 HEHZ BY 97 85

Rank| 2000 2007 2010 2012 2015 2017 2018 2019 2020
" SIN ROW SIN SIN SIN SIN SIN SIN SIN
4,241 5,349 10,504 13,332 16,703 17,859 13,604 9,507 5,044
9 ROW SIN ROW ROW ROW ROW ROW ROW ROW
2,221 3,944 5,627 8,852 9,130 7,037 12,675 7,106 4,874
3 USA DEN DEN DEN PRC PRC PRC USA USA
1,520 2,813 3,282 3,344 2,892 3,851 3,552 3,255 2,594
4 JPN GER PRC PRC JPN JPN USA PRC PRC
1,121 2,570 2,691 3,289 2,857 3,730 3,131 2,788 2,047
5 DEN NOR GRC JPN USA DEN DEN JPN JPN
895 2,514 2,578 3,011 2,719 3,569 2,306 2,309 1,717
6 GER PRC GER USA DEN USA JPN GER HKG
799 2,223 2,448 2,913 2,712 3,371 2,303 1,499 1,287
7 NOR GRC JPN GER GER GER GER HKG GER
638 2,051 2,386 2,705 1,947 2,811 2,006 1,460 1,256
8 HKG JPN USA HKG HKG NOR NET NET NET
597 1,947 2,288 1,789 1,842 2,439 1,516 1,441 1,071
9 GRC USA HKG GRC NOR FRA KOR DEN DEN
486 1,838 1,315 1,648 1,539 1,958 1,213 1,352 1,041
10 PRC UKG FRA NOR FRA HKG GRC KOR KOR
474 1,139 1,092 1,646 1,382 1,811 1,195 1,202 916
" KOR HKG NOR FRA TAP TAP TAP TAP TAP
435 1,080 1,044 1,285 1,276 1,657 1,177 1,19 910
1 UKG FRA UKG TAP NET NET FRA GRC UKG
388 802 883 1,269 1,100 1,460 1,043 943 Il
3 FRA KOR TAP IND GRC GRC UKG UKG GRC
311 777 880 1,241 1,076 1,407 1,018 903 696
1 NET TAP NET UKG KOR UKG NOR AUS AUS
276 763 806 1,036 958 1,095 780 865 631
15 ITA ITA KOR NET UKG KOR IND SWI SWI
235 538 792 1,000 830 969 660 12 560

Note: KOR is ranked 16th(901) in 2012

| <

. 9l%F Oﬂév M (Out-degree centrahty)
£ e W 20073S Alelska wid
7P =& Q& dEFAd(Our-degree centrality)
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el oAl e w7HES e =7
Aol v ge £ A st Ao
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F&0|3 Y AE8F 4 (In-degree centrality)
T = vebsth 919 7S AH B
o] B I7IE dfr ks A% A s
APl o7t =



86 Fstslx] A47E A3E (20229 69)

ofaJo} R HofA] 28 AAZAA(Out-degree
centrality)©] &2 Z7l= AZIEE(SIN), S
(PRC), AR(PN), FZ(HKG), 3KOR), )
THTAP) TO2 i afrtkge] sk =
7}olt}, ofrlo} =7} F AVIEE(SINI} o2
F7)ske] ArhEel FedE /1 g o
g =7t U ESAE #FA8L 3lof <%
A ZF A4 (Out-degree centrality)o] =t} &
2|22 g5 ENT B ATl A7t
X2 F =& S (centrality) & B
ek, gl sdeFol wel FaAYEE
=1L o] FFo] FAELI FAH M %
Hhod e,

ofAlol =2 F7Hl JE(PN)F} F=7(PRC)
T 20209 V€0 ® e oF dEFAA
(Out-degree centrality)S 7FA|aL Ao}, =7
(PRO)E 73254 AEdo] 714 =1 18
2(GRC) o2 AlA 29 7R Hduhg B
fakar ok, RPN AlA 39 TFEe] A
whs B3t Qe IUER AGEHA =2
$o] 9JgF AFF A (Out-degree centrality)
< Bt thge® E2 £ $F(HKG)
= AA 129 7R HEke Basta gloH
ofe] §41 2 obAlo} ks Azkara 2o o
g ZZ 44 (Out-degree centrality)o] =&
T At

229 1%9]9] #2A(Maersk) HMAME B
3k Q= WRFZ(DEN)S} 22 Afoll= HE
2R ) AHoJUshE & o] 79
HEAZ =971 9912 "olH AR, 200013
g 20184 7M1= ALsiA =2 =4S AHA
shdch, HzAMaersk)= Al o o
Aelolu] LAtz 291 Tlelolt Akl MSC
9} 2Mmolgl= defoldx(Allience) S TAlsHA
A Aoz serduss A
oe] J=2E Jddste HEYBundling) 2=
Au|2e] tzfsks FEstar glo] ofg] w7t
AP MEHAE T35 o A4F
A2 (Out-degree centrality)©] =& FOoZ 3
A o},

Ho AZFEE(SING 71EFZ7HROW) T
o2 9 AAF4A(Out-degree centrality)
3912 A3 v]=(USA)L 200039) 39S 2}

Ak 2007d 991 shekshelnit oAl 9]
7} FEst et ool METRE AFEH T
3 ke ReARE S s Ao 1}
5o, 77ke AAFEHCAN), B (GER), =
F2(FRA), F=H(UKG), LE(PN), HITol=
3=H(KOR), WESE(NET), BI=H(THA), A7}
ZZ(SIN), £Z(HKG), 7|EF=27HRoW) 5 T
et vetel w2 AHE stk vk =2 &4
o e HAGERE 8 7T 4
(JPN), Bl=(THA), *J7FEE(SIN), TZ(HKG),
7TEFE7HROW) THE 52 FAAHE 3
2O 2 eI
SH(KOR)2] 9|3 AZF 41 (Out-degree
centrality)& < 2018 d5E 20203714 10
A2 =97t et sHARE AAl ARt
e 4919l %} ol elF AR O
degree centrality)o] ¥& £9& ofd ZAo=
wHEG ol feleb} nestn gl A
e F2 v} seate] &5l 285 o
TAAF] BA @2 Aoz BAHEY 3t
ARk 20183 A oi¥] HZ vt FAeE
AMRI2=7E A AR B ESA
AN e 93
centrality)-& Hx} A5 o
SEA B2 A S0l SEluel FFEA
H|27F wx& ggFe] FUe AoR A E
t}, o]of $=(KOR)<| vl ETZ2E A8 HH
3 (KOR)> J7FE2 (SN} 71 B2 A
F& 7HAAL Qo o2 dE(PN)oH
2 Qo= F=(PRC), %Y (GER), BT (THA),
ZF(HKG), 7|EF=7HRoW) S35E e A
FS 7FHAL dTh
o2 UYF AZFAA(In-degree
centrality) #4275 ARy W A4
21X (In-degree centrality) -0l A
g 7} P9 S 2 ARAAE SHS
2 54 7Pt VA 84S S o
= 54 7t FFedd A el e
o7t FAEEHEE FYse
oo~
A (In-degree centrality) #2235 Ak
HH 97F AAF4d(Out-degree centrality)
Aol o] A7EE(SING 7|E=7}

¢

Mo
1%



A EYIEA(SNA)

Table 8. Top 15 of In—degree centrality

o
sk
ofo
2

).
Oz
Ho
i

Al 7o =T 24 A7 87

Rank | 2000 2007 2010 2012 2015 2017 2018 2019 2020
i ROW ROW ROW ROW ROW ROW SIN SIN SIN
6,732 12,156 16,318 18,504 21,373 22,414 20,827 21,285 15,554
» JPN JPN JPN SIN SIN SIN ROW ROW ROW
4,162 9,205 9,113 14,717 18,189 19,782 17,951 9,796 4,809
3 SIN SIN SIN JPN JPN JPN GER GER JPN
1,337 5,828 7,466 11,194 5,528 5,407 3,868 3,325 2,956
4 UKG UKG GER UKG UKG GER JPN JPN GER
574 2,294 2,305 1,777 1,784 4,704 3,106 3,138 2,130
THA HKG UKG GER GER UKG UKG UKG UKG
> 469 559 1,753 1,262 1,336 1,810 1,264 1,407 857
6 NET NET NET BEL NET NET KOR KOR KOR
420 512 794 939 733 1,054 770 836 636
7 TUR SWE BEL NET THA FRA NET FRA FRA
377 511 773 773 616 639 707 700 580
8 SWE GER THA THA HKG HKG THA THA NET
340 327 716 663 587 614 696 693 566
9 KOR THA FRA HKG FRA THA FRA NET THA
198 302 523 638 510 530 694 681 520
10 HKG TUR SWE FRA SWE SWE PRC PRC PRC
177 261 463 487 398 524 611 597 453
GER CAN HKG SWE PRC BEL HKG HKG HKG
M 125 211 456 446 288 308 461 440 307
1 DEN DEN CAN PRC BEL PRC SWE DEN DEN
110 202 259 309 247 301 301 279 292
3 PRC BEL TUR CAN FIN DEN CAN SWE SWE
68 125 245 233 174 227 261 274 246
1 CAN PRC PRC DEN KOR KOR DEN TUR TUR
60 114 185 187 167 220 255 261 234
15 BEL FRA DEN FIN CAN FIN TUR FIN FIN
58 103 170 170 162 206 247 238 208

Note: KOR is ranked 22th(55) in 2007, 17th(154) in 2010, 17th(145) in 2012

RoW) 9] FA4do] 71 & Aoz YE
. 2 Qo= ofrolole UE(PN), T
(KOR), ##HA Hell= HU(GER), F=7(UKG),
ZF~(FRA) Tl B e S
(In-degree centrality)< 7}A]aL o},

g AEZFT A (Out-degree centrality) =}
ek A5 44 (In-degree centrality) #214
2 v B ofrlo} It E <JFF A

=90
=

AZ A (Out-degree centrality)o] =d =
T (PRO)H EF(HKG)O] FUUESLFA=
97} shEetglal, H=(THA)S FYUUIES
A WFF AdZ2F4d(In-degree centrality)
o] &97h =1}, olejgt A B v
= 32 7Y T A s ER1E 3
ot W23 (Maerk)e] F7}Ql dInf=(DEN)<]
7A5-olli= 93 AAF4d(Out-degree centrality)
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Table 9. Top 15 of Betweenness centrality

filo
nich
ofo
=4

).
Oz
Mo
i

Al 7o =T 24 97 89

Rank| 2000 2007 2010 2012 2015 2017 2018 2019 2020

q SIN Row SIN SIN SIN SIN Row Row Row
523 478 672 588 698 172 510 526 375

5 UKG SIN GER HKG GER GER SIN SIN SIN
170 428 295 310 276 287 363 255 285

3 Row HKG HKG GER HKG Row GER GER GER
164 228 192 268 229 239 132 164 162

4 THA UKG CYp CYP Row HKG JPN NET UKG
156 156 149 150 180 228 131 151 126

5 HKG JPN JPN UKG UKG THA NET UKG FRA
154 131 123 143 119 9 120 132 107

6 GER GER UKG JPN THA UKG UKG JPN JPN
140 126 102 13 107 93 116 110 106

7 JPN CYP THA BEL CYP FRA PRC PRC KOR

136 54 93 113 104 76 9% 109 61

8 NET DEN FRA THA NET CYP FRA FRA TUR
61 52 85 107 88 75 2 68 58

9 USA NET Row Row FRA NET TUR TUR NET
54 44 66 9 7 73 46 52 50

10 KOR THA BEL NET JPN JPN DEN THA DEN
31 34 64 92 60 70 43 40 44

1 DEN TUR NET FRA BEL DEN THA DEN PRC
15 27 58 66 31 45 38 38 40

1 TAP ITA DEN PRC DEN BEL KOR KOR HKG
14 23 33 2 28 39 32 31 26

13 TUR USA PRC DEN PRC KOR SWE HKG SWE
12 2 29 29 27 2 14 25 25

1 CYP KOR KOR KOR SWE PRC FIN GRC THA
9 19 18 26 16 2 12 19 24

15 ITA PRC SWE GRC TUR SWE HKG POL FIN

9 17 16 18 13 15 il 16 21

Note: KOR is ranked 16th(11) in 2015.
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o 29091 6918 AT, Seltebt W
2 ogoes At we =k AtEE
(siNyelet, 1 e wiET2 FellMe d&
(JPN)o] AH7FEZ(SIN) tho 2 AFo] B
I, BYTFZE elXe SFHKG)TH A =Fo|
oot vl wsiEA1A (betweenness
centrality)2 2019 oA 2020 Alo]of =2
7} 7912 Aaa SR of 20 A 2719
Atk ZZUHCOVID-19)2 13l =4 F-<o]
bagh Aol Sl desdel
21X (betweenness centrality) <=9+= <53}
oEE AFAAME vty FAHQ] ¢
o] Zolxl Aow ENHY,

£ AFE AAAT ATE(WIOT) of| A AA|
A FAUESAE FEIA T
4 79 Aelx feElvet FEde F
A(centrality) & #X3h= ATE FHA
. ERUESZANAN S48 (centrality) S
st 71EQATY VEHE thEA 4kl &4
A 325 AA FAUEYTNA F
A A (centrality) & A EE Alzolt}, dHAA
o2 A AER oFARPPT2B(ADB) 9] Al
ARG AHRF(WIOT)7} AR =717} obd 6370
I7FE AAIBEL U A] F7HE ROW(Rest of
World) 2 Folx B33t Q7] uigel] Eo
Adst 2249 SHAE HT A QSR
(WIOT)oIA aelel M Kok Hat
Al AA Bt FEEdE S8 2 Aol
o] Al tisiA WA BT e A
o2 yzheEd,
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