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EXECUTIVE SUMMARY

A Study on the Port Countermeasures
to Stabilize the Supply Chain

Na-Young Lee - Seung-Hyun An - Hwa-Seop Lee - Young-Hoon Kim -
Sung-Ki Kim

1. Background and Purpose

= Over the past few years, a series of risks have emerged,
threatening the global supply chain, emphasizing the
imperative of establishing and managing stable supply

chains as a core policy goal for various nations.

- Ports, especially, play a critical role as multimodal transportation
nodes within international logistics, serving as vital
infrastructure for procurement and distribution in national
logistics systems.

- Supply chain risks significantly impact ports, leading to
congestion and increased logistical costs within the supply chain

network, underscoring their substantial influence on ports.

- However, there's a lack of a robust system from the port's

perspective to manage and address supply chain risks effectively.

xiii



Hence, the primary aim of this study is to establish a
framework to alleviate supply chain risks from the port's
perspective. This involves:

First, comprehending the role and significance of ports within
the supply chain.

Second, identifying factors influencing supply chain risks
affecting ports.

Third, quantitatively assessing the impact of supply chain risks

on ports.

Fourth, proposing risk mitigation strategies based on the
identification and analysis of supply chain risk factors affecting

ports.

2. Methodology

1) Methodology

Xiv

= Literature review on supply chain risk factors for initial

identification of supply chain risk factors

= Selection of factors impacting ports directly or indirectly

among primary supply chain risk factors, targeting port

experts in the 2nd stage

- Identified 5 significant supply chain risks out of a total of 11

primary supply chain risks that directly or indirectly impact

ports.
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* Conducted Delphi Survey among economic and trade
experts to select proxy variables measuring supply chain

risks in ports.

= Application of Stress Testing methodology for impact

analysis of supply chain risks

= Advisory consultations with industry stakeholders conducted
to propose port response strategies based on impact analysis

results

2) Analysis of Prior Studies and Research Distinctions

= Previous studies categorized into three major segments;
found limited research focusing on the importance of ports
within the supply chain and risk management centered on

ports.

- First, previous research concerning the role of ports within the

supply chain.

- Second, previous research related to the identification and

evaluation of supply chain risk factors.

- Third, prior research on risk assessment models.

= Distinctiveness of this study compared to prior research

- First, unlike previous qualitative studies on the importance of
ports within the supply chain, this research quantitatively
assesses the significance of ports within the supply chain

through case analyses.
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- Second, while previous studies focused on logistics companies

and shippers in identifying supply chain risk factors, this study
identifies risk factors with ports as the central managing entity

for supply chain risks.

Third, this research takes a comprehensive perspective by
analyzing the impact of supply chain risks on ports and
proposing response strategies to mitigate these risks within

port-centric supply chains.

3. Result

1) Importance of Ports in the Supply Chain

XVi

Ports have evolved from their traditional role of mere
transportation and storage to becoming pivotal connectors

within the supply chain, significantly influencing operations.

Recent global supply chain risks like the COVID-19 pandemic,
US-China trade tensions, Russia-Ukraine conflict, labor strikes,
etc., have caused operational issues such as congestion and

overload in ports.

Operational issues in ports result in increased logistics costs,
trade deficits, and revenue losses due to shipment delays,

leading to economic setbacks at a national level.

Ports require substantial measures to manage supply chain

risks effectively.

There's a need for a comprehensive risk management
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framework from the port's perspective encompassing risk
assessment, measurement, response strategy formulation, and
implementation.

- Challenges arise in implementing practical responses to recent
port-related supply chain risks due to issues such as spatial
constraints in ports and inadequacies in risk response

frameworks.

2) ldentification of Supply Chain Risk Factors for Ports

= Determining supply chain risk factors that directly or
indirectly impact ports.

- Initial identification of a total of 11 primary supply chain risk
factors through a review of existing literature related to supply
chain risk factors.

- Conducted a survey among port operators and managers to
select five key factors: 'Transport Network Congestion and
Interruptions,’ 'Natural Disasters and Epidemics,’
'Socio-Political Unrest,” 'Cyber-Attacks,’ 'Labor Strikes and
Disputes.'

= Selection of appropriate indicators to effectively measure
the five identified supply chain risks and indicators to assess

port operational conditions affected by these risks.

- Engaged economic and international trade experts through a

Delphi survey to choose measurement indicators.

- Criteria for indicator selection included input from port

Xvii



operation specialists, assessable data, and feasibly measurable
factors like yard occupancy ratio, berth productivity, waiting

times, and container throughput

{Summary Picture 1) Port Supply Chain Risk Measurement Indicators

Transport Network

Congestion and Disruption Port Congsstion Index

Occurrence of Natural Disasters
and Infectious Diseases

Natural Disasters and
Epidemics

Social and Political

. Economic Policy Uncertaint
Instability ¥ ¥

Cyber Attacks Cyber Threat Index

Days Not Worked per 1,000

Labor Strikes and Disruptions Workers

Global Supply Chain Pressure

Aggregate Index (GSCPI)

R R R V.

Note: Cyber Threat Index is excluded from the final impact analysis.
Source: Prepared by the Authors

3) Impact Analysis of Port Supply Chain Risks

= Utilizing Stress Test techniques for impact analysis between
Port Supply Chain Risk Measurement Indicators and Port

Operational Assessment Indicators

- Reviewing exemplary applications of stress test techniques, a

xviii



EXECUTIVE SUMMARY

prominent risk management method, to evaluate their

applicability in the port domain.

While numerous statistical techniques exist within stress test
methodologies, due to the lack of established theories
specifically addressing the impact of port supply chain risks on

ports, regression analysis is deemed suitable for this scenario.

Regression analysis methods include Ordinary Least Squares
(OLS) regression, Quantile Regression capable of extreme
quantile estimation, and Logistic Regression through binomial

transformation of the dependent variable.

Impact analysis results mostly align with prior expectations.

An increase in Port Congestion Index and Global Supply Chain
Pressure Index leads to increased cargo volume, resulting in

reduced berth productivity and increased yard occupancy ratio.

Occurrence of natural disasters and infectious diseases leads to
reduced cargo volume and decreased berth productivity due to

operational difficulties.

An increase in Economic Policy Uncertainty Index shows

statistical significance towards increased yard occupancy ratio.

Xix



{Summary Picture 2) The relationship between measurement indicators and

Measurementi Port Congestion
Indicators(X) il Index and Epidemics per 1,000 Workers Uncertamt}: Inclex Pressure Index

assessment indicators

Occurrence of

Natural Disasters Days Not Worked | | Economic Global Supply Chain

) =T

mm (+) Posititive Relationship

mm () Negative Relationship

Legend

Assessment |
Indicators(Y)

/

b /'d
Berth

S
Productivity Waiting Time

Cargo Volume

~ )
Yard Occupancy 1
Ratio
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4) Response Measures for Port Supply Chain Risks

XX

The measures to address supply chain risks in ports can be
broadly categorized into infrastructure and investment-
related approaches, as well as institutional and operational

strategies.

Recent limitations in responding to supply chain risks and the
impact analysis of port supply chain risks serve as the basis for

presenting solutions.

Infrastructure and investment-related response measures

include the following:

First, resolving container space scarcity issues by external
placement of areas outside container handling (redistribution

empty container space, container repair and cleaning facilities,
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quarantine, customs facilities, etc.) to ensure spatial efficiency.

Second, designing terminals considering internal passages
between terminals for future supplied terminals to secure

flexibility in port utilization in case of operational disruptions.

Third, fostering the development and investment activation of
overseas core hub ports' terminals and logistics facilities to

establish a stable supply chain.

Fourth, establishing cyber security facilities and guidelines for
terminal operations and handling equipment in line with the

digitalization of ports.

Institutional and operational-related response measures

include the following:

First, establishing provisions to support additional costs arising

from supply chain risk occurrences.

Second, introducing a large terminal operation system
compared to overseas terminals to secure available reserve
space in emergencies due to the relatively shorter berth length

per terminal in domestic terminals.

Third, setting up a coordinating body among various
stakeholders and related agencies involved in cargo
transportation starting from land-based operations up to

crossing customs lines to formulate practical response measures.

XXi



{(Summary Picture 3) Port Supply Chain Risk Mitigation Strategies

Port Supply Chain Risks Impact of Risks on Ports Future Port Response Strategies
; Infrastructure and Investment Related
g?s':g::it:‘ni:nd Natural Increase in Yard Occupancy Ratio [ \
Transportation Eif:ﬂefs and X @ External placement of spaces for container
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@ Terminal development considering internal
Social and Politicl Decline in Berth Productivity terminal-to-terminal pathways
ocla and Foltica Cyber Attacks (@ Development and investment in key
Instability . o . .
Increase in Vessel Waiting Time international port hubs
\@ Strengthening cybersecurity measures for ports /
Labor Strikes Limitations in Response Measures /c Operational and Institutional Aspects N
and Disputes
+ Differing perspectives @ Financial support to address additional costs
among involved parties due to supply chain risks
+ Lack of coordination among @ Implementation of large-scale terminal operations
relevant departments ® Formation of inter-agency coordination
\__committees J

Source: Prepared by the Authors

5) Result and Policy Suggestions

XXii

This study confirms and evaluates the necessity of managing
supply chain risks in ports, identifying, measuring, and

assessing these risks, and presenting corresponding solutions.

Through this study, policy suggestions required to effectively
implement port responses for stabilizing the supply chain are

as follows:

First, considering the inclusion of external placement of outside
container main line operations and internal pathways between

terminals in the 4th revised basic plan for port development.

Second, establishing a collaborative framework with the Korea
Ocean Business Corporation to secure overseas hub port

terminals and logistics facilities.

Third, creating a stabilization fund for port supply chains to
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provide additional financial support in response to supply chain

risk occurrences.

- Lastly, establishing guidelines for supply chain risk management
and constructing a risk monitoring system to build a robust

management framework for port supply chain risks.

4. Expected Outcomes

1) Policy effects

= Construction of a world-leading port through the management

of supply chain risks

- The national task of enhancing industrial competitiveness and
supply chains, as outlined in the "New Industry and Trade
Strategy (No. 20)," emphasizes strengthening ties with raw
material suppliers and semiconductor-producing countries and

building cooperative partnerships.

- If ports involved in distributing materials like raw materials and
semiconductors are vulnerable in managing supply chain risks,
the effectiveness of the "New Industry and Trade Strategy' might
be limited.

- Hence, establishing a systematic response mechanism for
managing and addressing supply chain risks in ports could

contribute to supporting national goals and strategies.
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2) Social and economic effects

= Prevention of additional costs resulting from supply chain
risks and enhancement of port competitiveness

- Supply chain risks disrupt port operations, leading to increased
logistics costs and consequent economic losses and decreased

competitiveness at a national level.

- Implementing measures to mitigate these risks is expected to
prevent additional costs and secure the competitiveness of

domestic ports.
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oA Agsl7| et et TEAIAL S50 8 LH 24 7k YE
AZ" 2 Aottt wetA I3 La Londe & Masters(1994)9] T4
840 Hoto] YAA g, P4 D EFERE ofd S AE 71E, AA E
nHAR7HA] Zeksts B u|E HoR Eot 3wl sk A
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A(Supplier’s supplier), _1_7“-4 _1_7“(Customer s customer)< T+

=¥

doag ZIRITHITH 2-1, <b) ). HF 332 Ax SFAA
A HF FRATA 9] Al R4 9 §%ﬂr T 1 23 &
ZIRITHAE 2-1, (o F). T TFT2 7HF B4 dAY 359
< &gt 9§ &0 38YA(financial provider)= 339 4ol
AHA 2AS 3l 358l 71ol5tH, EFAA(ogistic supplier)= Al
EZ 9 MulA AY, AR AA(market research firm)+= & 17
of tigt JEE £4 4

= %S stoh Mentzer et al(2001)9]
17 AJHO] 550 FHHo g2 Hofsl=

SUPPLIER === ORGANIZATION 4= CUSTOMER
(a) 2 38Y
SUPPLIER'S gy o SUPPLIER €—PORGANIZATION®—P CUSTOMER @b 4gpp CUSTOMER'S
SUPPLIER CUSTOMER
(b) 2y 38Y

THIRD PARTY

A" LOGISTICS \'iUI’I’LH:J(“
U-”M“tq-y P SUPPLIER €= ORGANIZATION=pp CUSTOMER PP ULTIMATE

SUPPLIER STOMER
YA FINANC '\L‘/' “\‘ MARKET */j
RESEARCH FIRM

PROVIDER
(o) ZE 38Y

Xt&E: Mentzer et al.(2001), p. 5.
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FIE0|LF MHIAZ AR Lh=s7| 95t 7|2= 0] o1
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on, 1A= 19609 1A, 2Ath= 1960~1980 o], 3At= 1980~
19909, 4Aldi= 1990~2020d, SHH= 2020814 FAI7HA], 641
e Az 28 4 Qo AldiE de] E42 dEste] 34 2=
ST HollA gete] o] ofgA Hsielgi=Al AW E AL St

2) otel M Yo % 39

(1) 1MICH &2H~196010H)

A ARG 10

(2) 2MIcH 22H1960H~1980A 0|X)

8) SH=RIHS|(AMY : 2023.03.15.)

0) ZENESR MMM (ZAM 1 2023.04.04.) LIRS HIEORZ KX} KHEHA

10) #/EFAH(2013.11.08.)https://www.shippingnewsnet.com/news/articleView. htm!?idxn
0=1760(HAL : 2023.04.04.)

11) ZElR 21(2006), Yot ML 24, St=glchRrsts|X] M30# Me=, pp. 509-515.
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Spgict

B/t SelURE 6-25 W0 wHeE gte] Bek EAlo) G0dT)
258 378 JARLALS] vt Fito] T 32 25 7152 Hol
A2 AGY AL AUt QTS SPAY. LA BYFL F245
29 34 §4320) Het A48 EAT0) AU qF2 AEgon
0}%:7 9] UGS BFAFYTAE AU Ao ZAHA. ol w
o QT 4le AU Fol WAt YRS S 5 YL e

22 FUAYY 43 .
of Sfeils ol2jel] REMELS o SHES| Hells, ey, 29, 5%
5 WM 499 g Hetdrhid 3, 340 Fae %4 Aol
o] gl vle) FA LAL AT FFY HolA HI3Ha 9B 5
G5l 9l

1980~1990dd *-2|uh2te] gk =4 1
AZlelEks 2 olf7t AU A L& THF2 A& Yl 39090 et

19
N\
re
2
>
e,
(e
1o
=
=
)

12) ZEfe 21,(2006), 22 ZHAE 2A,

ror

=eloli2tet=|X| M30H M6Z, pp.509-515.

AT

27



o]y A8 dtemA fAda FAsta ey tixal g
et} Harr 7k 2of wet FAN2 UH ] Ao R 5
ot ol EEFol F55H HAAL A AHS] FFT WolA F
AFGo] AAREE Ask= A7 =t

(@) 4MITH 22H19904TH 2 0]%)

4N TS 27F 28, W 2, E gk A4 9 B 5 34 907
o AGshHor, YA Ahuct gtel 1—:@4 Al 2 Bopr} SefE gl
ES S o] §te] TR B E B
5 71249 BREF AolE 29, 7K, £F, 2,
5 422 WPE ek 302 Aans
Aol FH=deh. 18l gue AAS
Chain)e] A5802 Q99 BU8 55 B850l s o
Bo] sk HALE W AFINE Folo] Yol 4 g
A %8 e AAste] TABE AYSRE 9T Y AL £
= sk

<t

R oo i Lood
\1

(5) BMICH &2H2020ITH)

SAIT k2 202010 Fute] oz Pt o]8A, =
Hog a%sr] Y=g sk figake AR Futel
t}. 43} AFQE o] mE HHEA7|E(ICT)o] Hesto] vt}
TA, B s g ol 8A H o H2Y A QAR SO ot tefe

(olf]
odk

ox K
N
FIJ flo &L
ol

&

ro

HEE WO RH Pt o] gAA Hep 2 AHH|AE AlFSH] fgt
w28g St} o2 Y3 gt o] WAR 7t ARER T} 554 &
J ZEAIA 75 T S SRS &, SAT 2 35T HelA



(6) 6MICH &2HPhysical Internet Port)

OAd e 579 G849 252 Y8l A5 d4o] 713 iHd
ANad" & 5 74 9 EIL}J:—% *ir 0}— &S BY o7 A
=94 gyl Pk QAU 9] @& Alojgk(Open Sharing) E4
S PEF A=k O]'E‘E 34 R X*%/\] 7]&= Jidoltt. HEBAI

[¢)
Neg IMOE e AvtEdy B&HY BRIAL 24T, T

)
i
In}
()
i)
lﬂ
1;
—Ll
:‘é
é
>~
[
i
|
o,
=
2
)

=5
Hol A, B34, A4 B 11*7 4 AE Aol 2
2 o

29



(23 2-3) MitHE &t

9 7|5 HHAt

My

1Ay
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fe 88 24

Logistics Port
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34
Supply Chain Port
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Globalized

E-port

22E YE Ay2

Customer

6AITH
Physical Internet

centric

community port

22¢ 3390 dzFd

=HA+4 587
%t

MEla X4EH Gl
Xt Portus, ‘Rotterdam port and its Innovation roadmap’ £ HIE Q2 XX} RHEF(ZAY
2023.08.07.)
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Eakota A AJZHE| QL) o]of S HAME, AHeAl, AR 5 3409 2
& RO u=AE 5457 EZof 25%2 TAIE Hibotw HEo] 4]
t}.13) o]% =t 7+ Y& s IAE 43 Fdfisto] F=at A AA
A FFS wHth 1 23} 20199 F29 din] &2 Ad fi|
12.5% Fagon g 27129 &2 3.4% 37t 2-4) ).
2o 717k m=o] FF £YL 16.2% HAFoH B RO $YL
2.1% S7FH(TE 2-5) &a0). o|Z <l uj=d} S5 BT AlA FA
AYES AstAzHeH 20199 AlA A4 GDP &2 Ad tiH] 0.8%p
st 14)

13) SCMP, https://www.scmp.com/economy/china—economy/article/3078745/what-us-c
hina-trade-war-how-it-started-and-what-inside-phase(Z&A{¥ :2023. 03. 15.)

14) IMF, https://www.imf.org/external/datamapper/NGDP_RPCH@WEQO/OEMDC/ADVEC/
WEOWORLD(ZAY :2023. 03.15)
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N 2Z(RMT) 199,373 39,100 16,851
= 2 ZH|Z(%) 100.0 19.6 85
e 2E(FMT) 37,372 5.691 5.053
2 ZH|Z(%) 100.0 15.2 13.5

o | FBYEMD 184,070 3,989 23,864

=T T —

2 ZH|Z(%) 100.0 22 13.0

Z: TY(Trade Year) 2020/21 7|&
Xt&: USDA, https://www.fas.usda.gov/report-release—announcement/grains—world-market
s—and-trade(ZMY : 2023.04.04.)
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Hallikas et
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Zsidisin,
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8174 2|A3
(Environmental)
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XXt 2A3 Q9

=P |
(Financial)
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(Information)
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(Reliability)
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Xtxsh 2143
(Natural)
ESINESIE ES]
(Political)
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HE AAR 2|AFT

(Information
System)

25823
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M2 A=
(Financial)
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(Manufacturing
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NEEDE]
(Resource)
MAF2|AT
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Hi4 2/A3
(Delivery)
et 2lAT
(Return)

Sujeet
Deshpand
e et
al(2017)

A& 2|A3(Plan)

2|AT QOI(THES
MW 2|A
(Financial)
24 2A3
(Transportation)
ME A|AH 2| AT
(Information System)
NEEERE]
(Reliability)
=g gla3
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HE 23
(Product)
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ISIN; 2|lA3 9l 2AT QOIHER) 2AT ME 29I
O| XA K A
> oo 2 A SR T 2 B
u (Organisational) < ===
Resource)
o 5174
(9E|Tt %Fol F A3 AtRNo] 2 MAH,
xterna . i -
) Environmental AB|A - MK | & 20t
Environment) ( ) tel- gl =
A AT A= g|A= -
= = A O ESIAIM
(Procurement) (Procurement) TEEREC
ML 2JAT XX 2|lAT
O - _|. - EX ]1 H El| E [e}]
(Production) (Organisational) SR IR e
=EN o o
Too =t 2[A3 =t 2A3
T T M 24
(2020) (Distribution) (Distribution) il ZH
A 2|AT(Retail) | A& 2|AT(Market) 20 SN
AH|XF 2[A3 AH|X}2|A3 AO EEAIM
(Customer) (Customer) TEEREC

Ri2: MYOITE HIZOR XX} AHEH

Chopra & Sodhi(2004)°l14 A9 AT (Delays)9] FoJ= TFAY
9] fFAM HE, =74 3 2 5 o HA UE dF IVIE AT
BEY A gaI'E, ol AT 9(20106), H24 24(2012), Sujeet
Deshpande et al(2017) 5ollA BYsta U= %5 A3 Al A&
o A4, &F =5 AR v, &5 oo WA BE Ao 2FE=

=]

=

Aol o 2% HadR AEF

1
&

Zsidisin, G.AQ2006)°14 &FA 22T (Supplier)s “TFA9] A4t
58, 34E, AEY 4 5ol =t AL = A= AT 2= Y9
o™ Chopra & Sodhi(2004), Jukka Hallikas et al(2004), Bogataj, D
& Bogataj, M(2007), Sujeet Deshpande et al(2017) SolA+= =&,
YAt &5 2lAd SO ARt 891 APgEl et Y A

234 Yram ARe,
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RO AgAFoA 24 glAF(Environmental)= S, A4, |
2, ZA A -ARA - AAE A4 D EF SolA BT 4 Sl AR
FARH EFE At ¥, 25 92012004+ &4 A3 g
Ao W Yad, AAA o] WE gAd, FAH fgArdw FESH
A= 2 AoAe 84 gadE JEFI

EQt 24 2|£3(Organization) JA| diF-22] APAFNAM =52t

A, 71A A, 249 A4, 22)9] A& 5 24 W 9F AL £4
Aol TS = Q= AP o2 o E =] Sujeet Deshpande et
al2017)0l4= 22 A3 5 224 A7 14 AP0 FEste A
=015kl weEt ol Agste] 24 YAdE YEFU

)

Sujeet Deshpande et al(2017)9] AR A|AE] AT (Information
System)= ‘IT 1=} &of, Aloj¥] T4, JE XA I HE o] &
AT o2 FoyEH AHE 2(2006) E A2 2(2012)04= HHE A
dgk= Aoz ‘goly A, T4 A% HE AAH £4F HEO| A
AT A" Yo' oz AHostal k. Chopra & Sodhi(2004)04+=
HE U AL 702 Qe S AAY glAadds FAHCE A
Welal Qo) met 2 dAFoA= FJE AL glAag R ZAiteto] BEFo)

et o] A+ 537 23 FY 9 AT 89 52 FaLst]
TEY 248 AR i (E 3-0% 2o, ARt 23 T
A BlAT) 24 Blad, e Blad, E Fad, AR AILH

A3 5 F 5709 QQlo] 7 W2 HIELE YERYoH g Q219
st Al 2912 F 117HA2 Yergtt dat 339 843 3913 AlE
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st|, of7]ol& AF4(Bottom-Up) W 5134 (Top-Down) B9
T 7HA7F AeHh ARRA] i whE Jgato] AR AFAEZA ] gl A

2. 2AEYA HAE MF AR

AEGA HAEL F§ FoplAl 71 BUsH) BEH gon, 1

gl Faat Bd 2ok 7IE ZopollA g 2.

F§ Rok AR HAE 1Y Bol BEHE Rooltt, 4|34

SJY(BIS, Bank for International Settlements)2 BIS(2009)04] AE
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2 AES FEFYO] Bt Tl =S AMSEA, AEAS HAES
AR 29 ABL Testor st A ] 23 B 55 g
shol UAlslof Bkl STk ER L) AES IFT 4 Uk AAE
o that vle) A T Akl 0.2 Agste] HlAES AN Bast

wow, A 7He] Ao st 1Y A9t Hete] mEAdof digt
YA AZo] Wity —rxc}ﬁ}‘ﬁ‘:} A S8 Z(MF, International
Monetary Fund) E3F FFEE 291, AU 14, 2] 4, 22t &
I AF, AsiAe oAl dA R 7"“H TeAIAE AEHA HAE 4

A2 AASE vF QoA Q). 2011).

Seletol AL 20109 FEUEUNA FEEATAY $714% £4
o Hgt AR A Tpol=etlg AT o 15k sl
Qe HAES uuht Ak 18] ANT AL L7 gom, Y
- SI719 Al A4 - vl BA - et ol U B8 -
2423 B3 - Ate s 539 4F 3
Wol AEAA HAES 29T 2 B
BE QANF Bt Akl A 9

41) 28L=H HFZXE, https://www.fss.or.kr/fss/bbs/B0000092 /view.do?nttld=21167&me
nuNo=200121(ZM : 2023.09.25.)

42) e-LI2EXIH(AMY 1 2023.09.25.), 1H0AIH|20]2H Z0{A10]| CHet 10 (ot 2R M HIZRM 2
o XML HR+FE LiEt= HEXQI A% X7
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&5 ol 72 34 AuE|lez dAsta, ol nE S8Age =4
A AgAlelg HekE SAste] M HAESIH. 4T k5
(2023)2 AEY HAE AXNFAAR s wE A2ALAA ] Al
ARG HE 242 A5 2EH L HAES AAST. A4 A A
AEASS S ol U HhEske Aoz yeht antAd |
SAF0] WA AT o] apaolztal ekt

_‘f’_
B A ALY o] T2 Holo] AEYA HAES A8 A
o (202002 AXNBA W3] w2 Skt e

o2 4GS Al diRt 2AEH A HAES AAISHIT HA %2

e
24
1%
2T,
o
1o

(o]
tlo
O,
o ro
o
|o
L
oY
(ol
=
> 2
<{
=
an‘.’.
~
(@)
[\
)
rlo
N o
%,
M
b
%
1)
N
ol
fmt}



| O
o ol
o
my —= i
]lz rE
- o >
o
e 1T ook
N 2
mN 1o
3 E
> il
ol:l
> -
Y l%
i
Hu
of
.?}.',

i
o
=
P‘l‘.
£
%
2
2
e
)
=,
[>
|m
&,
[>
T,
>
|m
N,
i

H2E 3523 2123 gk ot

1. AEZA HAE 9=

2 Ao TRt AEYA HAE PHE F Qe HHRA
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& A7 A A2EA Fete] FF= vIAE THT LA E HE
& e SHARE I EF A, AGA # A9 AR, T
AR =2 gA(EPU), AfolH @A, <24 1,0008F 22&4d
A=, SFTUHASR(GSCPD) & 5709 SH¥a7F A=, It
G AHE BET 5 Y IHAEEE Aol B5F, AP,
Adb Bi7] AZE RS 5 419 S5 AR (R 4-DI R
4= T 40 E5e W JEE HERd Zoln

72 =R

2016.1~202 | 2016.1~202

MABZIE ) Jo@az) | 2.12(847)
) sy | wEs
m 146.76 0.49
BEHR} 221 0.05
so5%! 143.39 0.00
Azt 104.65 0.00
2t 193.35 1.00
3O 22AM A4 o7E NN T} HEO|
X2 K} A
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EPU GSCPI  2RAMus

2016.1~20 | 2016.1~202 | 1993~2020
22.12(847)) 2.12(847]) (287))

sty | s sty
200.24 0.99 62.90
83.37 1.31 6.94
183.27 0.50 50.76
71.16 -0.75 19.70
538.18 4.32 141.81
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(B 4-2) HEHKE(Y) #ia "
Sy oy oy I
™= @) A o Az | THBIRE
A 717+ 2016.1~2022.1 | 2016.1~2022.1 | 2016.1~2022.1 | 2020.2~2022.6
27RE T gan) 2(647]) 2(647) (297)
) e e e e
T 1788.17 84.50 2.72 77.68
BTt 118.78 8.63 0.1 4.95
AU 1795.76 86.97 2.46 77.71
E| AL 1505.06 68.59 1.29 69.79
Z|CHEt 2016.80 104.46 5.32 87.87
Rh2: R AR
BEY 22 9T WA A4S U] A 51 9 Al 52
9] %—Oﬂ ‘IJrE]r A0 °q°557} == ‘ﬂ1—r°1 PgordE fgAg g

W e 5}35“2“% ZWzﬂﬁﬁ 2 A9y H8A
7153t HolgH|o]A%l EM-DAT BAIE &&3tt. EPU+ Economic
Policy Uncertainty®] Blo|E& &3 2H Ato]H P A|4+= Imperva
Atof| ] Elof g 9 o E2A o] A2 Alo]H 91 2 SAT ASE S8
o 222 1,00089% S284YeE FARs7|F IL0 ARE 28,
GSCPl= w& A1 28ollA AlFst= HlolHE E-&3

1)
flr
H
_\;
1
2
T
o
olch
filo

SEHRR FAY oY 532 R FUSFHEALEAAS 4

Asto] ARgsIA oM, FARG AHPAY HolE= THS Markitd] =24
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g0y Aute] A& AE HolHE HFoE ARt o R, F A4
HMAZHG AH]elY FESE Yepdnh FARE 7] AR AE
AIS(Auto Identification System) H°|E] 5 &-&5}0] SiE(Wenhao
Peng 9, 2023) °lste] AHo|HA 7155 o]&sto] xigolq FFof A

A= Zgaret Aure] AUl of7] AlZRE AFEeE groloh mRAg o ®E FA

& ZAE9 4 YA+ 4 BPA PREARE FEsIFh

= HlolE ] 712 AAE 4 71zl € 29 Ve
AL

AEE
, B9 712 1L09) 24 1,000

ERLLE i9 SReddsE
Ao WA 8 WEHE ARo|HE FEUS F A7F Hlo|E7} FE3]
Sus BEYR] BT FrbH0z Ageth

o] FFY faTvt BTl vAE TS gotey] o 9 A

ot =dus Fut 3 ARPC), AAAE 9 Ay dRoiR
(DIS_EPD, EPU, AtelH 918 Z5(CTD), 330 HHAF(GSCPDE 118
s1doH, GSCPI= AJAE 1Este] A 7|9 GSCPI7} 84 E5o]
JFE Foh PGkt HF 3ARE 4 the 4] -1 Zoh

throughput, = 3, + 3, » PCL+ 3, « DIS_EPI,
+ B, « EPU,+B; + GSCPL,_,+¢g, -+ (A4-1)

Q9] AojA t= AAES YEFY throughput $4H} Ago]ly &%
Z, PCl= BAR} ghit &5 A4, DIS_EPI& Shtofl A dhayst zF A 3]
9 AAy HA 1S et Hu| W, EPUE AlA AR E E8H4]

[o =6
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uf]
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08
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A%, GSCPIE FFULBASE Uepiich. Au=9l OLS 719} Ho}
o] 10% TER T THeT AFE 7T 90% BHG HARAS A
sfo] Zakg WEYT (E 4-3)% BHATES Felstel thehi ol

(H 4-3) BA5E ZAH0|H 252 3|HEAM At
= OLS 3|# A% 90% 22 3|#H Al
s 1396.473%* 962,248+
(105.95) (173.118)
o 2.648 6.374
(0.825) (1.281)
27.4698 ~97.689*
DIS_EPI (33.142) (52.427)
~0.0165 0.279
EPU (0.14) (0.265)
22.041% 2321
GSCPI(t-1) (12.574) (19.024)
5wk 000,01, % p(0.05, *: p(0.1, 25 OIS BEQFLE 2|
Rpz: A 2b

OLS 3|HEA A}t 99% Al=4= stollAl gat &5 A=(PCD), 90%
£ stoll A A719] GSCPIZF F-2otAl Vet om 3k () w
ko & Uehyth o|: PCI9F #7]9] GSCPI7} &%g Al FARE AgolH
E5%0] A5ttt guE AT = Ut} &, FARY] 3 A4 4
228 339 4ol wod E5H2 TVt 2= o= A%
A2AY FFY AT AlollA] A uket o] ko] mpEet AT
ol Fx YuAESITt & 4= Ut teh, AR d Ay LA
£O] ZL AU AAAe] ¢ X*Oﬂ‘f’ol HrAystE B5 o] ()9 I¥
o2 AoE Ueg AT, A4 F9432 90% 295 FANA A
ot E3F 90% #9145 S E PCIVE BAHCE Fofgt 9T F=
Ao 2 Yttt JAASFE vlnsE f 90% 2= SlFolA PCl FFo]

o g A & & A

O

OE_&LO M
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o2 GOt g9log yehd PCI ¥4o] Hig] 2EHA HAE
AAB A AU E AT AUE = 7]E AU LE HEL
Sto] AAMA AluE] 9t FHAQl 9 A4S OE AlUE R 14T
on, 7]% AU & PCIY BghS L83t IA Aluee A7
9Jsl LA dlol8g Aot £4 B 712t 5 7P & 29 A5S 7S
P AHY sHES syl oH, PCIo A9 20184 894 99 At
°] 20.7% “F5(124.1-149.7)% A5 2ottt =& o9 4%
o] 34 o|uj7}A] g HE ATt A Q= FAS 7} 6PL A& 2018
Y 89} 9Y Afo] Z7HAIQI 20.7% il &8 30% $&S 7P V&
AU Qo)A F 7HA] AU 7 RS «&6& ﬂEﬂ ¥ E5%9Y
WSS AXbole] WIS B4t dil= (& 4-4)9 2t

IS AHEY, PCIVF JARA Ajve| o w2t 20.7% 35 5401 2
A5t OLS 89 BYolMe S5F°l 4.5% 5715, 9] 10% &&
M= A7) tv] E5Fol 10.2%7H4] Fsdthe de EoE. A4
49 PCI 30% 459 dFole 29 AN =Tl 47 "41Hl
14.8%7MA 35T =+ e et o 532 14.8%
3 F2 1 HEY S42 oY “11’5: l

tlo %2 U

NO-u_l

Ao
B4 o 290 9L 2 9
PCI7} &9t E530l vX+ 9F2 A9 vnlsitta & 5 k.
I 4-4) B 0| S52F AEHA BAE A1}
e OLS 317 90% 2944 &7
AR AlLf2| o o
- (20.7% 1) A5% 1 10251
ol 2 54 N 0
(30% 1) 0.5%t et
Kbz KA} &b
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F7HHo2 B W l dofAe Al Holgrt $&39] =4 7Hs
gho] et A FATE Aol 24 1,000 F2EAAx71
gy &5 S Yoli 7] Y3 2016WE FA = PCI A
+5 Ztt

F_E.

UAE
£ A9et BPS dAstlon AL (4 4-2)%

throughput, = 3, + 3, ¢ ILO,+ 35 « DIS_EPI,
+ 8, « EPU+B; « GSCPL_,+¢& - (24—-2)

52 e, UeA)
e dlolg 47} 223}

&<
o Aik= (& 4-5)9% EH

9]9] Ao|A [LOL 223} 1,0008Y L24AlY
L (4 4-1)3} Ysit). deE ARE &8
o gut# el OLS FARMTE AA5}

= OLS 37 A+
s 12920.09%**
(2997.937)
~83.920%*
ILO (24.149)
871.728
DIS_EPI (1602.585)
44.705
EPU (15.749)
112.556
GSCPI(t-1) 2298 3
w0 p(0.01, %+ p(0.06, * p(0.1, BE OIS BEQAIE ojn|

);|.§ x1x|. XM-I

OLS SIF1EA 23t 95% A5z SlolH TREUYHE FAH O
AL
e SO 918 TREUUIT FATSE BEFS gadithe ooz
Ol = o it B2 Uiski, ok A4Sl D) 2 5



37124 Auel (E 4-3)3} vlEsH 2A) e, ol 22&AY
47h GUER AR ol A *J‘a«l 2R ENUSTE mEHO whe
) Hoz gt gebd B v
A % Aol P ool T G A A G A
Qo] A TRENUS 5 /449 ZHAES WIT Wast ek

Yo 3F% YA AR A GFL %O}Eﬂ 913 oA
SARA mYe AgstEon SAL (4 4-3)9 2k

ﬁar

BMPH, = (3, +3, * PCI,+ 3, « DIS_EPI,
+ 8, » EPU,+B; » GSCPL_,+e, - (24-3)

9] Alof Al BMPH(Berth Move Per Hours)= HAFo] A4 JALA] o]
o, YA = &5 B4 5ottt (E 4-6)+= OLS 3t 90% &9
= 3AEN9 A4S Heste] YERd Aol

(B 4-6) SAH HAYALY Bl 2T}

= OLS 3|# A+ 90% =2 31 Al
s 106.063*** 130,627+
ere (0.682) (10.743)
o ~0.008%* ~0.187%
(0.045) 0.074)
70725 _5.758*
DIS_EPI (1.799) (2.921)
0.011 ~0.029*
EPU 0.008) 0.017)
1 503 ) 3545
GSCPI(t-T) (0.682) (0.697)

Z: #0001, **: p(0.06, *: p(0.1, BE 212 BEQRE /0|
R MR 2
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A9l OLS 3] AHZAT AZeE 95%0lA] PCI, Al 2 HAE o
., GSCPI7F 9= F+= A& YERLH, 90% 295 gHNA= 4l
ZeE 90%°IA BE W7t SAXCRE Fo3t 9¥S = AR UE
Woh BE B0 ois) AM8AMEE () TFeRE FFE B AL
Z Uehgth &, gyt & x5, F2H T3 A9 ArSo| AAAYAL
A9l slge et 89192 & 4 Aok T3 AAAE] @ AR A
Al XA iHgo] stk Ao ® Uyt

10
==

o2 T 3ARY A BF {3t 9102 et 43 W
PCI®} GSCPI S0 w2 A4 A Hss gopH 7] Ysf Alue]e

AAFt PCI AU = 553 5Yot, GSCPI9] 3% x40
Fol| 529] Zo] & ot} GSCPIY 7|& AlUglo= T2 oA %
#2 0.082 AAstRon, AR AUy o] e 20209 1
20209 29 Arol9] 2,352% 45(2F 0.04 — °F 1.10)= 7HI3lt. =
A FE2 7 w2 S 7ISYY 20219 12€9] 4.32HT &2
0,000% “d5(2F 4.88)Z 71353l on olo] g AEHA HAE A=
(& 4-7)3} Zr}

(R
o —
Mo & 2 4 &2 i pS

0

I

4]

F

]

B4 23}, PCVE SAFA Auel ool wet 20.7% 445t
AL OLS SARFINE 3.3% sk, Hotol 10% BEsllAE A
1 o] 5.5% sekigict. PCI7F 30% Aot dld 9 32 Al oo
10% 82 A7) dhu] 2 8.0% HAAALAe] Bad Ao oy
SCPIS) A9 FAFA Alukele. Ay A Feh 7] o] 3.4% Al
Aol AT 4 Slom, o o F2o] s 9 8 76H o)
99 4 9 A02 Ueheh PCI% GSCPI 7o) 34 BAsH Ho}

i
L r1r
Q

9] 10% E-EoA A& Aol A7]| tiv] 19.0% Z4AT = =Y, o=
I Hof A7) the] ZFAEQ 10.4%Ech 8.6%p & #o 2, T TFY g
A3 Q912 o] Al Mu|A HIERRQ1 AMAJATof| 2 FFS
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% g,

(B 4-7) BASE MAMMAIS AE

o MMMt AEYA HAE Zut

= OLS &|H 90% 22 3|H
AR AlLI2IQ . .
- 207% 1) 3.3% | 5.5% |
Ol 2 32 4.7% | 8.0% |
(30.0% 1) e S
SIAFE ALt2|Q . .
2.352% 1) 27% | 3.4% |
GSCPI
Ol <l 3= 6.8% | 8.7% |
(6,000% 1) e e
AR AILIZIQ . .
e (PC1 20.7% 1 . GSCPI 2,352% 1) 6.3% | 9.8% |
o Ol 2 52 12.6% | 19.0% |
(PCI 30.0% t, GSCPI 6,000% 1) e e
NERPSINESIN
Z7HH 072 AXXAA Telo] st AAES E&3517] A8 A4 )
O[E|E o|gY HE HEsto] ZAAH JFEAS AASHRLH 24 7]
74 APAY Hit-2 84.52 SAE =0, o] Hhsto] AJAk4go] 84.0
nutd AL QA A Agto g musie] BAS AFPsIch (E
4-8) 2A2H 39 AHE yeRd ot
(B 4-8) SAMS MAMALY ZXIAE! 37 24 21}
= EX|AE 3 A=
At -1.932%** (0.315)
PCI 0.007*** (0.002)
DIS_EPI 0.332%** (0.099)
EPU 0.000 (0.000)
GSCPI(t-1) 0.106*** (0.037)
Z=0 %% 9¢0.01, **: p€0.05, *: p{0.1, 23 ot HEQXIE Q0|
X2 KA AR
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ZA 2 39 B4 23 FA4 o4l Hiside OLS 39 525t
A ekt ol PCISH s % AGY ol GSCPIF A584E
SR AR o] At Aeell 9171 4tk 22 oujsitt, T MR
GSCPI7]' 1o] A]—Z:s}tq /\{/\Mﬂ/\]—/ﬂ xﬂa} A]—EH7]— = E«g ] 11.0% 5.7]-‘8]-
= oulg FAE 4 9}k E3 AFAAS] 9 o] BhEhE A4
At/dol Aot AJHi7E 2 2E0] 38.0% S/ttt vz 4T 4= Tt

(3) MHf Ch7] AlZt

o]y Alete] Th] Alzto] Tt BAIE QA1 B4
Qom Sae (4] 4-4)3 2o,

g

S Y3 AP

WT, = 3,+p, « PCL+§; + DIS_EPL,
+ 83, EPU+B; « GSCPL_,+¢& - (24—4)

L WTE 413 o]y Aute] o] Azhe vehe, usAs
910 Balmt FUskel ALY AIe (E 4-9)9 2t OLS AR

g5z 90%elA PCI7E o151 ehgton] 43 ()9
2 et ol POl 2 W9 £3 (471 278k Aol gl

7] Alte] S7HitHs ZA°lER o] T 4 3l Aot 9%

gl A = PCle F(H ¥F= VALY SAHLE Fofdt 20E Ue

WA= X3t oA e 29 AHE HEide geR B =533 A

AR Aot 22 7%t 9T iR S IF 2719 71

A7 UeRd olwE duEHE, A9 oi7] ARk EA HE AlZte=
]

APl EPE} AA| gl Sxto
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(F 4-9) BAE et 7] A2t 3724 23t

1= OLS &7 7= 90% 224 37 74
AASt 1.153 1.717
(1.007) (2.043)
0.014% 0.021
PCl 0.008) 0.016)
~0.202 ~0.666
DIS_EP! (0.315) (0.58)
~0.002 ~0.001
EPU 0.001) 0.004)
0.138 0.243
GSCPI(t-1) 0.119) (0.207)
Z*%: 0(0.01, **: p€0.05, *: p{0.1, S o2 HFQAIE 9|0|
|.§ I-Ixr IM-I

‘3}% OLS 3]HoIA #oJulet gRlez yehd PCIo| His] AEZ
HAES AAB] 93] Aue]leE AR, Aueles S530lA
r-j 93t AUl 9 FUst AT (& 4-100T Zo] YEKTh HAE
A3t PCI7F 20.7% S718h= AU=]2 718 Al #4137 ZdH|olv AEre] o
7] A7 4.5% S7FshH, 01]” 2 273‘1 30% 7+ 7Hdotd Add o
7to

7] Alzto]l A7) diH] 6.5% Z715H= A0 UEhdt

(B 4-10) SAK MUt 7] AJZH AEHA BIAE 21}

7= OLS 2|4
PCl A AIL2|2(20.7% t) 4.5% 1
Oflef 2| qu(30% t) 6.5% t

INE=RPAIN RS

Ferel 33 *waﬂ@umilooﬂu A o BT GA 243}
971 T2 dolelo] ujsh 3



occupancy, = (3, + 0, « PCL+ 3, « EPU,
+ 8, « GSCPL_,+¢& - (2 4—5)

A (4 4-5)°14 occupancy= FAH}F FA &S YERl Y, YHA= o
A A3 Fsitt (E 4-11)2 A& tfgt OLS et 90% &9
S AEA AE AEote] YErd Aol

H 4-11) BA8 X2 3| HEM At
1= OLS 7 A4+ 0% 224 37 A%
s 373397 47 7205

(6.182) 9.113)
Pl 0.035) 0.046)
0.018% 0.018
EPU (0.008) (0.019)
3.531%%x 3,435
GSCPI(t-1) (0.42) (0.638)

ﬁ: 1 pr<o.&1, **: p(0.05, *: p(0.1, 25 OFS HEQXIZ o0
A2 KXt &b

23S AT EH, AZeE 95%2] OLS AR = 2E Ha7t &
AXo= fofet 03%% A= Aos Uehgon], £95 3=
EPUE AQI3t PCISF A7]9] GSCPITte] BAHoZ Fol3t J3FS vlA|
Ao g Yelyth H49] oo ek Alm Ry BE ok(_|_)_,] HIgEO 2
A Fo| 2 BIY U3 AT 5o Bl Aohe A2
et &, 3 4 A, AL A, 719 358 94 A

o

T’}io
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STk A ehe BAkg AR go] Z7HTHE ojnle BAo] Aat ol A
£ geldoleta & 4 Utk

207 {93t 99lo& yehd PCI, GSCPI £Z0] wE 2|89
W3S HAES] Hotth AlUE|eE oM 5T HAE A9} Zo] &
7 AYE g2 FAstoH, Ve AU s B4 7|79 s B4
B &5 A AuE 9 A9 &g 717t 7MY =2 ghel ¥

o tH] Gt S7F =R wet A8 Fck PCIY S £4 7|7kl 7t
A 2 7k YERd AI71E 20219 10299 193.40]9 o]&= B4 165.3 H
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