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Abstract The purpose of this study is to reveal the specific current and future shapes of the
collaborative network among organizations witch cope the COVID-19 in Korea. For this, this study
conducted social network analysis, based on the response data of 73 experts from 36
COVID-19-related organizations. As a result of the analysis, it was confirmed that the Korea Disease
Control and Prevention Agency (KDCA) plays a pivotal role as a control tower in coping COVID-19
in all of the analysis of degree, betweenness, and closeness centrality. In addition, the results
revealed concrete forms of collaborative relationships among participating organizations in the public
and private sectors that constitute the present and future networks centered on the KDCA.
Furthermore, this study presented which organizations and relationships should be the focus of
establishing a future collaborative network through comparative analysis between the current
cooperative network and the network to be built in the future. The analysis results and discussions
of this study are expected to be used as useful information for policy development related to
collaborative networks that can effectively respond to disasters caused by new diseases in the future.
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A Study on Collaborative Network for Coping with COVID-19

1. M

2020 A AAE AEE Z22U19= @b
ALY AWS dold A7 dolar H3hA<l Ald
S 2 w7t el AA A3 A, HA A= uf
L BAAR AIgL xE&HEHoR wHoes Q)
(Moon, 2020; Moon, 2019). °]#]3 z=2Z1}19 =
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H AW~ FFo] Fa% HARE F7by
i 9tH(Kim and Yang, 2021). #7A ¢ Ad A
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Table 1 Final List of Organizations

63 Organizations

Amicogen Corporation, Asan Medical Center in Seoul, Asan Pharmaceutical Co., Ltd., Biogentech Co., Ltd., Bioneer, Bioseum, Body Tech Med, Celltrion, Centers for
Disease Control, Central Clinical Committee, Chonnam National University Hospital, Chung-Ang University Hospital, Chungnam National University Hospital, CJ
Healthcare, Daegu Medical Center, Daewoong Pharmaceutical Co., Ltd.,, Emmonitor, Jinwon Life Sciences Co., Ltd., Gachon University Gil Hospital, Genexine, Gin
System, Green Cross, Humasis, Huons, Inha University Hospital, Institute of Basic Science, Jenbody Co., Ltd, Korea Bio Association, Korea Dieses Control and
Prevention Agency, Korea Research Institute of Biotechnology, Korea Research Institute of Chemical Technology, Korea Pasteur Institute, Korea University Guro Hospital,
Kyungpook National University Hospital, LG Chem, Macrogen, Masan National Hospital, Medytox, Ministry of Food and Drug Safety, Ministry of Health and Welfare,
MICO Biomed, Myongji Hospital, National Incheon International Airport Quarantine Station, National Institute of Health, National Institute of Infectious Disease Clinical
Trials, National Medical Center, National Mokpo Hospital, National Medical Center, Shin Jin Medic’s Inc Medics, Novosel Bio, One drop, Osong Advanced Medical
Industry Promotion Foundation, Pan-Ministry New Drug Development Project Group, Protan Bio, SD Biosensor, Seoul Medical Center, Seoul National University
Hospital, SK Bioscience, Sugentech, TCM, TNS(TNS), Vaccine Innovative Technology Alliance Korea, Youngdong Pharmaceutical Co., Ltd.
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2l 2F Feo] gubAlo] ol FEA o8 o] Fo]A
= Ao® B WIS aeleA Fdth 18
Azl gk A2 AL thS o] 2 H
ok AR, AR A7, Ay A ERT 53 2o
2 A4S ouletal oy e o]go® S
g A, oleld 24 o] FES s o]Fo R
Tttt =4, SEAE AEA e 71 A g =4
o]Fo] B&gk o] FlX], 18lal 29 HFH
d o] He=AE BF gy, d9% HA$
33t shte] o2 o7 FAs Y} o9 o] =
o oigh AAE AAS d5d F, 2 AFolA
+ Netminer 445 &&3to] A4 SAHA, WA <
A, 23 T8 2S4S Fde st

071AFel 9] k& 7FAIH, 1
Aol o, YEHA W o
AA = 7t Bold &
ol w] gt} (Park et al, 2018; Freeman, 1978).
29 & 24 F JE vEL A g A
TAd B A= o <Table 2>04 &
o], A H, WA, SygebEd, sk
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St 7, FURADTY, FAFFUY, A%
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Table 2 Results of Degree Centrality
Organizations you are Organizations that need
currently collaborating collaboration in the Change in
Name of organization (English) Name of organization (Korean) with future rank
Rank Degree Rank Degree (A-B)
(A) centrality (B) centrality
Korea Disease Control and Prevention Agency A e 1 0.1689 1 04262 0
Myongji Hospital BA Y 2 0.1289 10 0.0928 v8
Masan National Hospital E= LN 3 0.1200 10 0.0928 v7
Korea Research Institute of Chemical Technology Shrgletel -4l 4 01111 12 0.0759 v8
National Institute of Health HTHRAAT 5 0.1022 12 0.0759 v7
Gongju National Hospital =l 5 0.1022 6 0.1392 vl
Kyungpook National University Hospital A&ty 7 0.0839 15 0.0591 V8
Osong Advanced Medical Industry Promotion Foundation LA FAAR S A 7 0.0839 9 0.0970 v2
Ministry of Food and Drug Safety 2 o] OFEEHA 9 0.0844 8 0.1266 Al
Korea Research Institute of Biotechnology A Tt 9 0.0844 15 0.0591 v6
National Foundation for New Drug Development ExdE e 11 00711 24 0.0295 v13
Seoul National University Hospital g gt ¢ 11 0.0711 6 0.1392 A5
Chungnam National University Hospital Zadistag 13 0.0667 15 0.0591 v2
Ministry of Health and Welfare B8R 14 0.0578 2 0.2194 12
Gachon University Gil Hospital gAY 15 0.0533 - - -
Pasteur Research Institute in Korea Sk B 2 A 15 0.0533 18 0.0506 v3
Asan Pharmaceutical Co., Ltd. () oakA| oF 17 0.0489 20 0.0422 v3
Chonnam National University Hospital Ao statg 18 0.0444 20 0.0422 v2
National Medical Center THedlgd 18 0.0400 14 0.0675 a4
Mokpo National Hospital Enasl 18 0.0400 - - -
MICO Biomed Co., Ltd. (F4)u] sujo] Qv = 21 0.0356 4 01772 A7
Bodytech Med Co., Ltd. (Fup e W= 21 0.0356 23 0.0338 v2
Ministry of Science and ICT 87 HEAIR 23 0.0311 - - -
Daewoong Pharmaceutical Co., Ltd. (5% o]-- A oF 23 0.0311 - - -
Korea Health Industry Promotion Agency SRS 23 00311 - - -
Jenbody Co., Ltd. (F) A8k 23 0.0311 - - -
SD Biosensor SDufo] @ AlA] 23 0.0311 22 0.0380 Al
Asan Medical Center in Seoul AgohrtE 28 0.0222 23 0.0338 A5
Jin System Co., Ltd (F)7IA] 2~ 28 0.0222 24 0.0295 avis
Seoul Institute of Medicine (A& et AT A 28 0.0222 - - -
HK Inno.n. HKo]=oll 28 0.0222 - - -
Jinwon Life Sciences Co., Ltd. (5714 Ay rg st 28 0.0222 19 0.0464 A9
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Figure 1 Visualized Network Analysis of Degree Centrality
(Organizations you are currently collaborating with)
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Figure 2 Visualized Network Analysis of Degree Centrality
(Organizations that need collaboration in the future)
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A R vy AFS A el dHEeivlel A mEU197F Wolute]l g Y To] A &E
FelEg o dunadel nel we FA4 % ol FFIE A%H Aol LW Ane
S Holi ¥ Aoz dHr 2 QAsta e AR e 4 o
159 E g AZCHANEY, Ay Gl aveled=s A gy 2 A
shlw e, FYBEN, A Lol N A GARe AV2EY AX/ANE Fo AL
719 B AW EALIY 9R(F)oPAE, = shi Wz 7] #H(Kim, 20210) 0% T LHY
(F)mantol oWl = (F)utgEm = F)o] RS - 2AE] AA FHsta = =4 1 A4
w, w7H71 3 AT EAH BT g g T FAAFAAE 219 E YERAY, 22
grgadTast AEgReda o A4 309 WHowH FF Fgol Hagh 24 7k A4 FA4
ol Rl Aoz vekutt 4 RA AN 4912 e Gl 2ol o
FEU198- FF Fdol Bk 24 19 v vl=w Sd FE WHO 15 HARA kRS 7l
EQAaAAdRE Aynd, Adyaede] Mg ve AR AERY ¥Eom WMAHE ¥ 53
A dEhgon, BARAREE 2912 vEyth A AREAE A9 7 Ade VEE fEet
HABARE 3241934 7| A5 A4 g493t o 9 AF(CE) 8522 (Kim, 2021c) &% &
nooE 24 A FA4 BAATAE 149 ol RRF /WeR A4RE Aoz RAUn,
2 YERY AT, Z2u193d &5 fgde] 2as T Fdgol das 22 1 Add A 244
24 7re] A7 FAA BAAARNAE 29% o Hol ez ARA AW F9 FErlel e
Yok BAERARE dA ddstar = 7ol oR(Shin, 2020), X@IE NETI] o FA ok
Table 3 Results of Betweenness Centrality
Organizations you are Organizations that need h
. . Name of organization currently collaborating with collaboration in the future anse
Name of organization (English) in rank
(Korean) Rank Betweenness Rank (B) Betweenness (A-B)
(A) centrality centrality
Korea Disease Control and Prevention Agency A ] A 1 0.3701 1 04559 0
Myongji Hospital A E L 2 0.1848 4 0.109% v2
Masan National Hospital ol gl 3 0.1604 8 0.0830 v5
Gongju National Hospital TP THEY 4 0.1432 7 0.0939 v3
Korea Research Institute of Chemical Technology B3}t ) 5 0.1394 5 0.1044 0
National Institute of Health TR AN 6 0.1142 10 0.0670 V4
Kyungpook National University Hospital A& stu 7 0.1083 23 0.0218 v16
Ministry of Health and Welfare BABA] N 8 0.1075 3 0.1201 5
Korea Research Institute of Biotechnology S ekl ) 9 0.1047 13 0.0471 v4
Ministry of Food and Drug Safety 2] 0] R h A 10 0.1029 2 0.1241 A8
Osong Advanced Medical Industry Promotion Foundation LEAG AT A G 11 0.0950 9 0.0691 A2
Seoul National University Hospital Agstu A 12 0.0691 6 0.1037 A6
Chungnam National University Hospital sty 13 0.0644 11 0.0568 A2
National Foundation for New Drug Development 712l A ek 14 0.059% 29 00173 v15
Gachon University Gil Hospital 7o 2yl 15 0.0646 - - -
Asan Pharmaceutical Co., Ltd. F)olakA| oF 16 0.06505 25 0.0198 v9
Mokpo National Hospital SHEEHY 17 0.0407 - -
Pasteur Research Institute in Korea el R A ey 18 0.0392 22 0.0263 V4
Chonnam National University Hospital Ao stag 19 0.0384 24 0.0205 v5
Bodytech Med Co., Ltd. (Fup e W= 20 0.0380 21 0.0271 v1
National Medical Center THTSIEY 21 0.0292 15 0.0432 A6
Jenbody Co., Ltd. (54}t 2 0.0286 - - -
Korea Health Industry Promotion Agency SR AT 23 0.0270 - - -
SD Biosensor SDujo] @ 414 24 0.0225 26 0.0198 v2
Jin System Co., Ltd. (F) XA =8l 25 0.0179 20 0.0288 A5
Asan Medical Center in Seoul AgobrthE 2% 0.0163 - - -
HK Inno.n. HKo] =l 27 0.0129 28 0.0184 v1
MICO Biomed Co., Ltd. ] o] @ v = 28 0.0120 12 0.0516 216
Seoul National University Hospital in Bundang B ayd 29 0.0113
Konkuk University Hospital Ao statg ¢ 30 0.0109 - - -
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Figure 3 Visualized Network Analysis of Betweenness
Centrality (Organizations you are currently collaborating
with)
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AHEAAT7I AR F=EStATAGH), =8 " A7 H &9 B B AvIaEe] wAl 9
BAATA69]), dF=AE A T4(99)2 W3F *‘U“ﬂ el AE HAE ASHA FA s o
71959 AEAE Ad 2 Wz 7IdEd A 7l (SNU, 20215 Ra, 2020), 24 ko] ddzr AdF&
old & WX VA EFHS HEYGAAA AP Ad  FA Aow Yt
I 7weld T wihAe] dFE sk Ae7hA = 29 F8 HEL Al gk dA
T =2 Ao R AdET BARAR@), A Ao tigk EAARE AduEdn ASiEHE
FYFEHAA09)E =] AR E  doF 9FEHE Y HELY A i wi A
o7 UEYA We] oy 2AEA B 5o F A BAAR gia], @4 Y vEH Y BAA
8 Agdae & Fddts Aow B w3} Aol E Hols A 23 & sHFo], AW S
N FAAEel =A Yed Aow ddd shazl g AA Fgdsta = =24 3w S

CEFEHGARAAI T AT S A9 AF AR EAAFe} vluste] A gho] Eobxl 71
A Ahsolx) R A ARz 5)S 52 F 8ME, RAEAF(25), AFFEHA
3 &t7]ol (MDIP, 2017), MIES A 24 F =& AH(28), LEHGYSAFAETAG(22), AL
i 7f A A S sk o w FoETh 12999 A& StuA(26), FEHUSUEA(22), FHTY
ety 9y} 139¢ St g b 32 59(26), @uAEblo] oW =(216)7F LA S|t
1419 Xd%“ﬂéﬂﬁliﬁﬂ At FAHA Fa, F o] A F ] FE A= ZE2 U9 eSS 98l

Table 4 Results of Closeness Centrality
ety oo A et

Name of organization

collaboration in the future

Name of organization (English) (Ko with Rank
rean) S ~
Rank Closcn?ss Rark (B) (Jloscrpss (A-B)
(A) centrality centrality

Korea Disease Control and Prevention Agency AW e 1 05056 1 0.6000 0
Ministry of Health and Welfare B85 2 04573 2 05163 0
National Institute of Health THRAATY 3 04174 24 0.4068 v2l
Korea Research Institute of Biotechnology Shar A sk el 4 04144 -
Korea Research Institute of Chemical Technology ghargletel -9l 5 04076 9 0.4325 v4
Ministry of Food and Drug Safety 255 2] Rk A 6 0.4069 4 04656 A2
Masan National Hospital Sy 7 0.4047 17 04107 v10
Kyungpook National University Hospital ZAEg g uy Y 8 0.399%6 22 0.4072 v14
National Medical Center ER Al 8 0.399% 3 04712 A5
Gongju National Hospital ST 10 0.3989 7 04397 A3
Chungnam National University Hospital Zdeuy e 11 0.3913 14 0419 v3
Osong Advanced Medical Industry Promotion Foundation LEHGBAAR S A 12 0.3893 10 0.4325 A2
Myongji Hospital wAYd 13 0.3846 20 0.4086 v7
Pasteur Research Institute in Korea S I 2 A 14 0.3833 11 0.4270 A3
Seoul National University Hospital Aot 15 0.3794 - - -
MICO Biomed Co., Ltd. (F7)m| snfol e v = 16 0.3750 12 04225 N4
Chonnam National University Hospital gty & 17 0.3719 26 0.4044 v9
Mokpo National Hospital B Akl 18 03713 - - -
Asan Pharmaceutical Co., Ltd. (7)o kAl oF 19 0.3689 13 04210 26
National Foundation for New Drug Development a7 }Al Sk kA e 20 0.3659 - - -
Gachon University Gil Hospital kil 20 0.3665 - - -
Public Health Center RN 22 0.3641 - - -
Bioneer Co,, Ltd. (FF)rto] Lo} 23 0.3623 6 0.4438 Al7
Seoul Institute of Medicine (A&l et A 24 0.3617 - - -
Asan Medical Center in Seoul Agopar gl 2 0.3560 28 0.3997 v3
Jinwon Life Sciences Co., Ltd. (F) LAy v}sk 26 0.3555 - - -
Ministry of Science and ICT )87 BFAE 27 0.3467 - -
Jin System Co., Ltd. ()1~ 2= 8 28 0.3435 27 0.4024 Al
Korean Hospital Association ety A3 gl 29 0.3409 -
Chosun University Hospital A et 30 0.3389 - - -
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