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. Brofabilit
Supply chain |- &l
resilience | |, =
Competitiveness
+ = i ) + Supply chain
—'l Effective investment decision-making I—b diciemy
—'l Costs related to twbulences |
' ]
| Auticipation | Resistance | Recovery and
tesponse
Supply chain First response

engieering

Initial mmpact

—pl_ Full mpact

e D

Planning, designing and bulding capabiity Working along Recoverng and responding according to SCR
SCR prncpls prncpls

Zt&: Shashi, Centobelli, P., Cerchione, R., & Ertz, M.(2019),
Managing supply chain resilience to pursue business and

environmental strategies. Business Strategy and the
Environment, 29, 1215 - 1246.
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S(fed 9, 2016).

Absorptive
Capacity

Resilience
Capacity

'

Adaptive Capacity] [ stat:ar:'l;:i:e
i

.

Z+5: Francis, R., & Bekera, B.(2014), A metric and frameworks
for resilience analysis of engineered and infrastructure
systems. Reliability Engineering and System Safety, 121, 90
-103.
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Negative effects
due to disruptive
Disruptive events start to
events appear
System #1
original
performance level
MOP(t) System #2
3 new steady
: performance level
; Susceptibility System #3 collapse
e o R
to t1 t2 Time
Absorptive Adaptive capacity/
capacity Restorative capacity
(Sysi#t1) (Sys#1)

A& : Nan, C. 5(2014), A quantitative method for assessing resilience

of interdependent infrastructures, Reliability Engineering and
System Safety, p.37.
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(E 4-2) SR 2749 712 27
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5 ofs} 43 17.0%
5~10d 49 19.4%
o5 44 10~15¢ 48 19.0%
15~20d 42 16.6%
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_EoFE 14, 5%

S g
7|Ef, 52, 1% _EiE 17, 1%

_ HECHNE 35, 14%

S 84, 33% y
__ RIS, ap, 16%

(2 4-1) SHFAe] F9 o]l g3
3. 713 BAF

2ol (X 4-3)2 7 &34
& 2.6544 4.19 Atel=2 Yeivtz dew, FFHA= 0.1994
1.01 Apele] ghg Holm Stk ForHEEFE oA = sec2(E84
HAA Y Y] 3)7F B 4.192 78 =4 vUgken, FdvtEky
G = sop2(HIAA 2 g Al HlxEe] A 5

=
= 7P =4 Ukt gsEgEgd e 39 5 coll(F2 49

2% g
4 98 Be gastel 98 +2)0 Jnsude g 3 Y
we PRGBS HIHOM, rec2(Ae Moz A7 HBE &
= w7k B 2.65% 4% W T AR AAA A%
Ao HE sesp3(FH AGe] ZAATAA tF sl FF)ol H
3.862.% 714 Al Ugtov], 844 24154 AT E espl (3

A 71 E el dg 7lo =)ol " 3.2% 7P = vttt
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Rty Bt FrHAt = Bt FrHAt
secl 3.87 0.88 robl 3.38 0.94
sec2 4.19 0.84 rob2 3.15 1.01
sec3 3.96 0.85 rob3 3.15 0.96
secd 3.71 0.79 redl 3.47 0.89
sopl 3.66 0.86 red2 3.2 0.88
sop2 3.75 0.84 red3 3.12 0.92
Sop3 3.55 0.89 visl 3.31 0.97
sespl 3.44 0.99 vis2 3.48 0.92
sesp2 3.8 0.93 vis3 3.09 0.87
sesp3 3.86 0.89 flel 3.39 0.84
sesp4 3.42 0.98 fle2 3.35 0.84
espl 3.2 0.93 coll 3.57 0.4
esp2 3.11 0.92 col2 3.25 0.96
esp3 3.13 0.89 col3 3.42 0.94
ims1 3.48 0.81
ims2 3.49 0.84
ims3 3.45 0.85
resl 3.23 0.92
res?2 3.31 0.87
res3 3.5 0.86
recl 2.85 0.92
rec2 2.65 0.93
rec3 3.19 0.92
1 sec(&

Hotd ), sop(FTHEFEIAF), sesp (A AA A A &7154
), esp(B7A4 AL, rob (A, red(EA), vis(FMAA),

fle(+<994), col(B8), ims(FEFFF), res(¥Fg), rec(3H).
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o} Fd 418 = (Composite Reliability CR), HadE45+=(Average
Variance Extracted, AVE)® @< &&3ste] Adstt. (F 4-4)=
FutHeteEE Bl 53 WasEd g 71-9411:_ A8A7 9 CR, AVE
£ vEd Aot

(G 4-4) IJEteFo FHEYAd 25 239
i} X3
29l =g | 4] L S.E. |pwvalue| CR AVE
FHA|

Secl 1 0.787

Port Sec2 | 1,071 | 0.873 | 0.071 |0.000**

Security 0.885 | 0.660
Sec3 1.085 | 0.868 | 0.073 [0.000**

Level

Secd | 0.826 | 0.711 | 0.069 |0.000**

* o p(=0.01°M 9, *:p(=0.05°14 <.

Ky
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Robustness
0.652
0.924 :
Redundancy |+ A:;;;;Za;e
0.705
Visibility
) 0.788 Adaptive Port
Collaboration capacity Resilience
- 0.779
Information
Sharing
Response 0.984
Restorative
capacity
0.732

(E 4-6)2 Furguaey 0 24 Wisd @ folw 942
3 2 CR, AVES Ve Zoltt, gusBaegy 4% 178 +4
217 0.60514 0.990 Atele] <= 0.909

AVEZ} 0.541~0.818% E5F 7|FXE Hol FHEIGA] THEHAS
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= ¢ F Uk



82l 23 |3 . |S.E.|p-value| CR | AVE
FA]
Rob1 1 10.702
Robustness Rob2 1.389[ 0.902 |0.121] 0.000** | 0.827 | 0.617
Rob3 1.081] 0.737 |0.102] 0.000**
Red1 1 10.714
Redundancy Red2 1.152] 0.837 |0.102] 0.000™* | 0.782 | 0.548
Red3 0.976] 0.658 [0.102] 0.000**
Vis1 1 10.789
Visibility Vis2 1.004] 0.831 |0.081] 0.000** | 0.823 | 0.609
Vis3 0.817] 0.716 0.074] 0.000**
s Flel 1 10.846
Flexibility Fle2  |1.044] 0.899 0.083 0.000% | 0-865 | 0762
Coll 1 10.743
Collaboration Col2 1.208] 0.87310.089] 0.000** | 0.864 | 0.680
Col3 1.146] 0.852 |0.087| 0.000**
Information Ims1 1 0.900
‘ Ims2 1.039] 0.899 |0.048] 0.000** | 0.750 | 0.818
Sharing Ims3  |1.075] 0.915 0.048 0.000**
Resl 1 10.842
Response Res2 1.021] 0.916 |0.056] 0.000** | 0.874 | 0.699
Res3 0.815] 0.741 ]0.060| 0.000**
Recl 1 10835
Recovery Rec2 0.920] 0.748 10.082] 0.000** | 0.777 | 0.541
Rec3 0.740] 0.605 |0.080] 0.000**
Absorptive Robustness 1 10.652 _
, Redundancy |1.367] 0.924 [0.198] 0.000** | 0.810 | 0.592
capacity Visibility [1.311] 0.705 |0.197| 0.000**
' Flexibility 1 10.653
Adapt'lve Collabora‘Flon 1.150/ 0.788 10.148| 0.000 0.786 | 0.551
capacity | Information 1y 45| 779 |0 138 0.000**
Sharing ) ’ ) )
Restorative Response 1 10.984
, — 0.856 | 0.752
capacity Recovery |0.760| 0.732 10.080] 0.000
Absorpjmve 1 0.791
Resilience | capacity 0.909 | 0.771
Adaptive |1.316/ 0.990 [0.214] 0.000**
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0.835 | 0.630

0.842

1
0.982 | 0.855 | 0.086 |0.000**

1.163 | 0.670 | 0.091 |0.000**
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88 g, FF3E FEXIE 0.709901A4 0.854 Atele] @& Eol
., CRe] 0.877, AVEZ} 0.6412 EF 7|TAE do] FHEIEA ]
E'J: (@)

2998 e & & 9

(E 4-T) A8 BAA A&7 2094 4% 29
RN
99l A 4% | . | SE. |pvaluel CR | AVE
FA
Social & Sespl 1 0.853
Feonomic | Sesp2 | 0.945 | 0.854 | 0.058 [0.000**
R 0.877 | 0.641
Sustainability | Sesp3 | 0.838 | 0.778 | 0.058 |0.000**
Performance | g1 | 0.839 | 0.709 | 0.067 0.000**

gurel $74 AbsggTE u Fuel Urld, a8, A%
BeE A ) ZPUFER HRAY. (39 4-6)& B3F A7
ST BAA e Ane vk zlelt)

ESP1
Environmental
ESP2 - Sustainability
Performance
ESP3

(1% 4-6) BAA ALY FAH 2R
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Port
Security
Level

Port
Resilience

Port Security
Operational
Performance

7%, RMSEA #ke] 0.1%t}

stth(Hair 5, 2006). £

ony 2 A%
1o 7

A

(e}

%, TLI® kol

0.9 A9 2H3 A5 Hola U}, of&d,

#e 0.9 o], RMSEA gto

@5 go) $e ATES

b h

&0l

x 2/df= 3
otz Aol RE A

Sustainability
Performance

Environmental
Sustainability
Performance

Social &
Economic

o|s}, CFI

Ax 7NEE

(F 4-10) A7Rde RRAFE
T x 2 df P-value CFI TLI RMSEA
TA] 1233.249 | 608 0.000 0.902 0.893 0.064

duEd (&

92

4-11>3 o] yephdtt,



(£ 4-11) 47289 A5 27

T FA| ;;fj S.E. p-value
PSL—PR(H1) 0.309 0.630 0.052 0.000**
PSL—SOP(H2) 0.654 0.622 0.083 0.002**
PR—SOP(H3) 0.571 0.266 0.171 0.001**
PSL—ESP(H4) -0.253 -0.216 0.144 0.079
PSL—SESP(H5) 0.113 0.093 0.124 0.359
PR—ESP(H6) 0.392 0.164 0.232 0.091
PR—SESP(H7) 1.212 0.487 0.257 0.000**
SOP—ESP(HS) 0.643 0.578 0.151 0.000**
SOP—SESP(H9) 0.314 0.271 0.127 0.013*
gutE oty gutg EetE o] AA(H1) & £ F4A 0.630,

PRtE T FrrEetedd el #A (H2)E 0.622, Iwks|Hghd
A3 FiEetEg el BA(H3) = 0.26622 EF 1% FEotolA
frofstth, Rty A4 A&7t dde] A (H4) = EF3)
FHA7F -0.21622 oFoln, s AL AAH A&7
34 7e] #A(H5)= 0.093, o3 Harsdda 44 A&7 2
ko] AA(HO6)= 0.1642 Ystudu, o Al 714 A2 BF 5%
= otollA skl 22 Zoz BAEHY. thgoz Iuks EeEy
o] At3]-AAA A&7FeE AT vX = FF(HT)S 0.487, FREEL
98Tt $FA A &rhe g8 eke] #A(H8)+= 0.578% % 1%
FF St A frolatAl vepdth miARto 2 gutE bl ok AL
BAA A& BA(HI)E 0.2712 5% 5 st #2s
o FEsl BW, IdiEcree Iuks|EetE g ghE g A 2o
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K
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2016).
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p-value’} 0.098=%
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T FGA] df x 2 x ¢ diff. | df diff. | p-value

H]A| 2k 1220 | 2141.1

HAE]

SAT Ak 1252 | 2183.8 | 42.698 32 0.098
1

%
=A% AF=d 1252 |2183.8
%

12| EN=)
f TEAG AR 1261 |2208.8 | 24.97 9 0.003**

(F 4-13) 7239 A= 2 7Hdds 2% v

At 23] i;i] S.E. | pvalue
PoL—PROID S5 G o | Goss | oot
PSPt |55 H B8 0581 0100 | 0.000°
PRSOPM |00 0ame | 0013
Pl RSP |35 ot o3 | 0215
PSL—SESP(115) gﬁﬁ 8&22 8&;% 8&;2 8:3%
PROBSPS) | 0056008 020 | 0.0
PRSBSP4 05050 0001
SOP—BSP) | 541G | 056 0.172 | 000"
SOP—-SESPY) [0 1ag | 015 | 0145 | 0851

2 gt EAGte Aoz BN FJd 3k /A
Hlwef Btk 9o (F 4-13)2 1 A3}E yerd
H1# H2& 94 AAF 25 AjgE o, A7 H3
A RE A E QY. A47d H4, H5, H6S F
gon, AF7Hd H7, H8L BT Ag=HAT. A7/ HI= &9
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Port 0.630** Port Security
Security L Operational
Level Hesilience Performance

0.578"*
T 0.164

0216 Environmental
Sustainable

Performance

0.622**
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il Sustainable

0171 0.219* Performance

Port Fart Security
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X 2 df P-value CFI TLI

RMSEA

686.601 310
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(H1-2)
PSLL—
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(H1-3)
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75 Z242) df X2 X df diff. | p-value
diff.
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H2E] —
2175 Aokwa | 643 | 11264 | 30.822 | 23 0.127
ZAAF AdRE | 643 | 1126.4
H|AE2
FEAG AekRd | 646 | 1142.0 | 15644 | 3 |0.001*

(E 4-25) A% 472 3¢ P& 3 HHAF A% va

T5 F2 J_Ltg} S.E. p-value
T4
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PSL—Adaptive | 9AF | 0.527 0.708 0.095 |0.000**
(H1-2) ARE | 0.227 0.466 0.076 | 0.003**
PSL— So4x} | 0.584 0.604 0.102  |0.000**
Restorative
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Operational

Part H2-1

Security » Efficiency

Level (OP3)
(19 4-14) AF A72Y 4

BEA3 npx7kA 2 R 4.0.09 lavaan 37]1%

EAole g9 Qi
2 gt ¢4, mIAgd S AW, olgle (F 4-26)7
o] Jvehdt}

(F 4-26) 97523 19 23dAIgE

T x 2 df P-value CFI TLI | RMSEA

A 22.951 5 0.000 0974 | 0.949 | 0.117

AFE AT 49 AF x?¥/df7} 4 o]Aolm, RMSEA #e] 0.117
2 7S B ESh, CFI9F TLIC kel 0.9 ooz £& A

oo U ARE MWW (E 4-27)3 2o] Vet

(3£ 4-27) A7 729 49 A< 23

5 FA B3 97 S.E. p-value
0.787 0.605 0.081 0.000
SOP3(H2-1)
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Abstract

A Study on the Impact of Port Security
and Port Resilience on Port

Sustainability Performance

Kim, Chan Ho
Department of Business Administration
The Graduate School

Seoul National University

Because of COVID-19, 2020 is a year we will remember.
According to the World Trade Organization estimates and
predictions, world merchandise trade for 2020 declined by
9.2% as of October, and this may be followed a 7.2% drop in
2021, or a 21.3% drop in the worst-case scenario. In other
words, in the context of increased complexity, uncertainty,
and contingency caused by globalization, unexpected threats
such as COVID-19 caused an increase in social vulnerability.
Therefore, the world is discussing a new normal after
COVID-19, and there is resilience at the center of the

discussion.

Social issues such as the need to secure resilience due to
COVID-19 have always existed. Environmental issues in the
1960s and o0il shocks in 1970 sparked discussions on

sustainability due to resource depletion, and the September
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11, 2001 terrorist attacks in the United States sparked
global discussions on security issues. In terms of unforeseen
threats, security, resilience, and sustainability are terms that
have preparedness and responsiveness in common. In
particular, they have a common purpose of promoting the
social and economic stability of the country as well as the
lives and property of the people by preparing for and
responding to unforeseen threats. Therefore, security and
resilience are closely related to social security, and social
security can be realized when the social, economic, and
environmental domains all operate within acceptable

boundaries.

However, in terms of port security, there have been many
differences of opinion on the performance between port
service providers and users. In addition, at the port site,
port security, port resilience, and port sustainability are
carried out separately, resulting in redundancy of
implementation and inefficient application. Therefore, there is
a need for an integrated field application of port security,
port resilience, and port sustainability in response to

unexpected threats.

This study aimed to carry out a survey of port security
operators and shipping companies in Korea and an empirical
analysis of the relationship among port security level, port
resilience, port security operation performance, socioeconomic
sustainability performance, and environmental sustainability

performance, thereby finding justification for port security,
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integrated port security management, port resilience, and
port sustainability. In addition, the research model was
subdivided into 4 detailed research models to identify the
impact of port security implementation on port operation
efficiency and to present specific directions for port security,
port resilience and port sustainability integrated

management.

As a result of the study, there was no direct significant
relationship between port security and port sustainability or
between port recovery elasticity and port environmental
sustainability. However, there was a relationship among port
security, port resilience, port security operational
performance, and port sustainability. There is a mediating
effect, suggesting that port security and port resilience need
to be managed in a systemic way to promote port
sustainability. In addition, the port security level was found
to have a significant effect on the subfactors of port
resilience, such as absorption, adaptability, and recovery.
However, the recovery factor was found to have a significant
effect on the operator, which is a port service provider, but
not on the shipping company. In other words, port operators
and shipping companies had different views on recovery as
one of the subfactors of port resilience. Therefore, from the
perspective of port operators, it is necessary to share the
goals of port security and port resilience with the shipping
company, which is a business partner, and jointly promote
mutual benefits. In addition, in terms of the relationship

between the port security level and the operational efficiency

183



of the port security operational performance, both the
operator and the shipping company, it was confirmed that
the port security level has a significant effect on the

operational efficiency.

Comprehensively, it was confirmed through this study that
the threat that could cause social disasters has diversified
due to the nature of society, which has become more complex
due to globalization. From this point of view, the necessity of
securing security and resilience of ports is high. As such,
port security does not simply mean controlled access to port
facilities. Rather, mutual understanding among and efforts
made by all stakeholders, including port operators as port
service providers and shipping companies as service users,
are required if they intend to achieve port security operation
performance through controlled access and resilience for
mutual existence and survival of ports, businesses, regions,
and countries both in the present and future. In addition,
there is a need for careful integration and management of
port security, port resilience, and sustainability, as well as
compromise among all stakeholders on the goals of
sustainable development in the social, economic, and

environmental areas.

Keywords : security, resilience, security operational performance,
sustainability performance, port, supply chain
Student Number : 2007-30142
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