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Executive Summary

Executive Summary

Analysis on economic effects of port shutdown

1. Purpose

The study aims to present policy instruments to respond to port shutdown
through analysis on its spill-over effects,

— It quantitatively estimates economic effects of port shutdown through
inter-industry analysis,

— Forecasting enablers and triggers of port shutdown, it develops a causal map to
estimate expected loop and spill-over effects,

= It also presents specific policy instruments to minimize damage and restore
normal port services,

The study presents policy instruments for a port risk management system,

- It reviews a domestic emergency management system in the national disaster
area, a framework guideline on protection of national infrastructure and port-related
government safety plans to identify policy implications,

= Policy instruments (preparing standard manuals and establishing a port risk

management system)

2. Methodologies and Features

1) Methodologies

Previous literature review

- Review foreign and domestic previous researches on shutdown of national
infrastructure including ports (focusing on risk-based input-output analysis research
paper)

= Find the issues pertaining to model design through the previous literature
review

- Foreign case study (LA/LB port in USA, Kobe port in Japan)

= Find a policy improvement direction in the port area
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Consultation and research council

- Interview with port officials to develop a port shutdown scenario

- Expert forum on risk-based input-output analysis model

- External consultation on foreign port shutdown cases and economic spill-over
effects (commissioning manuscripts, etc, )

- Indirect consultation through review of government’s internal materials
(Ministry of Oceans and Fisheries and Ministry of Security and Public Administration)

Expert workshop

- Brainstorming through expert workshop

- Develop a port shutdown causal map through opinion exchange and discussion
- Identify policy implications

Input-output analysis
- Design a demand-driven model and a supply-driven model

- Apply a port shutdown scenario to the models

2) Features

The study quantitatively estimates decreases in direct/indirect sales by industry
and measures the scale of national loss based on the port shutdown scenario,

Consider a port service shutdown an X-event to analyze its spill-over effects

= Presents port shutdown enablers and triggers in detail

— Develop a port shutdown causal map of primary, secondary and tertiary
spill-over effects,

The study presents direction in improving the government’s safety plans, risk
management manual and response systems as corresponding measures for port
shutdown,

3. Results

1) Summary

Review foreign and domestic port-related natural and man-made disaster cases

— Regarding natural disasters, the Great Hanshin Awaji Earthquake in Japan
occurred in 1995, the Typhoon Maemi that swept the Busan Port, Korea in 2003 and
the Tohoku Earthquake happened in Japan in 2011 are studied.
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— For man-made disaster-caused port shutdown, LA Long Beach Port workers’
strike in the US reviewed,
= Foreign policy response cases studied and major port disaster prevention and

response systems compared and analyzed to review the scale of quantitative damage

Estimate economic side effects of port shutdown through an input-output
analysis model

= Predict port shutdown enablers and triggers

= Develop a causal map of port shutdown to estimate possible loop and side
effects,

= Possible port shutdown scenarios are developed to calculate accompanying

effects on national sales volume and sales volumes by region and industry.

Review national infrastructure emergency response system and find its
implications

— Investigate domestic emergency management system in the disaster area, basic
guidelines on national infrastructure protection and government’s port-related safety
plans.

- Comparing with advanced countries, Korea has a lower level of port disaster
manuals, It is therefore imperative to establish a framework protection plan for

national infrastructure, especially for ports nation-wide,

2) Policy contribution

There were no such reports that describe the importance of ports quantitatively,
rather than qualitatively, But the research presents measured data on spill-over effects
from port shutdown,

Based on the analysis, the risk-benefit of the port industry is calculated to
establish the government’s port policies,

The effectiveness of the developed models can be proved when establishing

upper-level port plans such as ‘a basic plan on national ports’,

3) Expected benefits

Develop a comprehensive port risk management system
= The study quantitatively estimates port shutdown damage and therefore,

highlights importance of port functions.
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- “Port Risk Management Manual” is developed based on the strengthened
importance of port functions and responsiveness to port accidents is increased,

- In addition, “Comprehensive Port Risk Management System” is constructed to
systematically manage pre- and post-management system in occurrence of various

port-related accidents,
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HI2% FLHQ| AbE| ZAt

Aol A= 3Rk shutdown 2913k Hetake] ApaARla] 9 12 Aol ot
Sue] Al £ALE AR AadEle A9 Qi AelE FHoR A
S, 2} S wjs) AReh s WA o) %) AR theele Abwwck

H1E =W A &4

1. B djulz QI 74 nlsiaE

(1) Tz 7Ha

Al 145 g% mijv]= 20039 99 129 204] ABIA] B dljgto] AFEstod
139 024] 304 &% Foi o= AUkl 5 e vet A5 Sl
I WHE S ST Fo® B et AlE fAET O & deiE A

B vinle] S A7 FF= ok At vk @A sjdo] Rt
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ol R A AR S, Ui A A 21 s A=

N

[e)
Aps: 9E2005) 5 AR B2 KME A2

Akl 20034 99 129 184]
212 338N, 1275E _
(A Foll FaAE oF 120km F 54
AT H &= BEE 40kmh
g_ A7 950hPa
=
/-%:]- g;ﬁg 41mv/s

T4 25m/so4t

% 15nvsol4

40M

20M

oM




12

&8k shutdown(S& X&)l nEsat 241
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aPehe Al W ofahS SHs Selo R TR Ao e
2ol Ak, WhE Al U Q13 BRI At o 2 wsirh B 4
oltk. W vl ol wsh e viege] ofst gurpaEo] whuler oy
TLEAE W ARG B A A 28stel ol | 914
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A AR
o 2004715159748 13,000,000 10,167,261 78
Nl 26,000,000 23,400,000 90
2005754289243 e U
&7 58,000,000 48,757,343 84
Sk
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A AR
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MeTdAIH
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&7 58,000,000 48,757,343 84




H2E =il Atz ZAt

= XN
7t ‘ﬂa“c'ié‘}?‘i ™ 019101] Zﬂ%, —L&%‘Xl, s, siEEAld T AT

Slofl 4] 2 3|7k wArshect.

A )3 e
AR 386'5(7,070,0390 )
dut 8962](10,642,783 7€)
w77 4.11ha(69,1897%1 %)
AR 4,907.54ha
A 280ha
kA A OJFA|AD 2547 &
s 8277 2(737,629m)
28FH-8 1,3757) 4x(540,735m)

(3) I3

7} et A

e AGe et S AR v AT} gl A
A ukd g s8Ako] mal] fAlo] BRAIEI T ESE s ¢l EE HA
o} Fa} S0l AwFe] FHA &A% A WALk

FA] Agbo] 2 23FH =T 30~50m =2 £ o] FshHA
Aol BEBIEA 27 szt Wi SARY S A
dutefo] X HH o2 FolgHA WA Hoe] w9t =St F FAM Y
HuteFo] FAEHA AR 22| Harh dAyst) s8] nafe
ool o8l AalE2 FAEN, dFs AR S E27kx] e A
30~60cm A E=2] E|Zo] WAsS ).

A
J{N'
ofx
r (o]
ok

13



14 &0t shutdown(22 XIA)Q| miZ2sut 24

(& 2-5) o2 X ma At

sd FEAL A Ao 49 A%
» 1) -

A2 BA2005) 5 AR B2 KM AR

2) 41245t 2 913 X|ey

—

A1E e ol| ol A= wiE wlinlol] &ste] T 7719 HHolH =z
ol % 677} Ax uiEl= war7p 2k 10657]7F oF 220m o531
A 10557]9F FEdte] 7 A= arEElon, 10457 % o]F3dte] 1035
719k 10257], 1015717} AHfigEsty 74 Ar sEEdchdd L 4,

HECR A3 FET vl olof e m_ﬂ e, Wy EdEs 0
3 ol maeE AMe) TS of/|sAm, ol Qs WA WAL
g40] BoA Ash stk AAT QI A A BF wslE

A

2 o)/} 105m Ae) st }wxﬂe Holoh SR(z0l 145m)7}h 5
al




M2% =LHRl Atz Z=At 15

Ak 2 22 B

agre e B3 A o}tﬂm RS 29l oAl

Abg: 9h(2005) 5 AR EGE KM A2

20034 e vfel2 Qlet wjshe A shed] S <A e

of 732 7| S Ut FA FYAAG AR ARl st Wte| wshit

BE FsEe] g, YUAES] she 3 ABRPEARR] et wls)eg

FHrstol sz eltjol] 9 AR YR Ick ol Al FUFAANGDP) o
A

EE o, o2 QIgh wia i of 3509 °J°ﬂ ”0}— AL vz—xéﬂ‘}i
oh E3F FRAlE 1277 &7F vsiE Ao T sl of 1,2009

39 5 Qe WAlE



16 &gt shutdown(BZ X&)l Tgsat &4

H 2-7) EiE 'OHOI'Z Qo s

TE/A T A gAY Jdg | AE | A AF | 34
=g Ag 417 1 2 136 26 | 1,769 | 15 | 2,383
() | dg 411 1 134 27 | 2416 @ 41 | 3,064
| T A} 60 1 13 208 1 283
S E) | e 8 2 6 87 103
A(2) 896 2 3 272 72 4480 | 57 | 5833
wj A akel) | 10,643 2 1330 | 133 | 22,144 | 388 | 34,787
UES 62 2 9 8 18 5 127
IR L
) (gte) 60,110 508 | 9,501 | 11,109 25,765 | 11,456 123,692
3}
b UIES 20 1 63 32 234 19 376
= 3k | wlallon
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e (kD)
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T 3| A
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AR oAl o) 2 E
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FE7IARL ¢ %EE%E B A=A ALS A3
737 ¢ AP AR

FEAARL - AP b A =t

BAARLL ;A AR QAT

R AR Qb

A 0AT : BAR v eage
FUALTL A AAAE QR g
TRV A AR
Halgata : A FAR Pk

SNpALTL : SfepARA Su 7z}
AL« AABAR SHAeh

o
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AR A A 2Tt Y, FHAA F), AL T s7IA, AR, AL =

oAl AL T

AFE: &

o
= 201
olgr

A% (2012)

H 7]& QARG Y ASE 287 6,851 A0 F 2005 tiH] AAF

ohool= Qs g Hsl= AFgE s IA S 36w
T+ 04% Z7F5HL itk = QIZALT WA A <y Hjs)r}
E R < AR o= 20119 V1=
0 & 20054 829470l v ABWF 3.5% AT YA HAR} S
18 715 357 9,191 2.2 20054 o]F AR 0.5% kst Urk.
FA= Arel7E ohst, Ee) A QAR A ATt Sk




M2z Zuiel At =AF 19

of wheh BAkA S 4% Z7bela AL AR AlLo]

] L= q‘]
Tt AT Y AT AR Sl gastn ek A

(B 2-10) QXL 2l St
(F9: ™)
& 2005 2006 2007 2008 2009 2010 2011
AL 257,278 | 256,992 | 272,090 | 277,303 @ 292,287 | 280,607 | 286,851
A 357,332 | 357,552 | 351,657 | 355,832 | 376,835 | 366,911 | 365,947
j‘_lg APy 8,294 8,008 7,849 7,414 7,257 6,758 6,709
HAF | 349,038 | 349,544 | 343,808 | 348418 | 369,587 | 360,153 | 359,191
A AR A(2012)
oHd, AT T S = sl AR AdARLE 20119 7 43,8757
O 20034 ©|F AW 43% F7FHI QAR o g AT A
Tt 5.1% G2kl Sl FAlolth 53] SH= I IR W T AR =
2011 2637 0.2 2003 ©o]% A 122%9] =2 A8 Ho|al Qtt
(B 2-11) QX 5 3l 2 o1zt
i A AP AP 54 &
2003 31,372 2,833 744 2,089 26.3%
2004 32,737 2,304 484 1,820 21.0%
2005 32,340 2,342 505 1,837 21.6%
2006 31,778 2,180 446 1,734 20.5%
2007 47,882 2,459 424 2,035 17.2%
2008 49,631 2,716 468 2,248 17.2%
2009 47,631 2,441 409 2,032 16.8%
2010 41,863 1,892 304 1,588 16.1%
2011 43,875 1,862 263 1,599 14.1%
CAGR('03~'11) 43% -5.1% -12.2% 3.3% -7.5%

Apg: AR 7(2012)
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ob&a] Zutz ol3t Ala 2011W 7|& 49702 20034 o]3 dHT
8.5% Ash= FAo)H, o]2 gt IF = 7|7t AHA 8.9% FAs)
= A Qlok
(B 2-12) Xt & BY UM =t
e R R A AP 54 it k=3
2003 100 211 20 191 9.5%
2004 69 131 14 117 10.7%
2005 67 104 12 92 11.5%
2006 86 157 5 152 3.2%
2007 90 166 9 157 5.4%
2008 60 131 8 123 6.1%
2009 46 73 6 67 8.2%
2010 41 65 1 64 1.5%
2011 49 100 5 95 5.0%
CAGR(’03~'11) -8.5% -8.9% -15.9% -8.4% -1.7%

A 2HAIH012)

H, 7l RER A% S ey EAAeE 2011 687 2= 20039 o] %
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A % H(WH) AL 20114 s8I0 2003 o] A
2.6%9) & F7} FAE Kol 3 glom, o] QIFt oIy T 20119 5

o] 81
o2 2003 Hhr] AT 421% S7FSHAL Qi Aotk

H 2-13) QAL B AI(ZH) Ly sat
T2 wAs | agss | A s s
2003 34 35 11 24 31.4%
2004 20 31 11 20 35.5%
2005 44 33 14 19 42.4%
2006 40 52 22 30 42.3%
2007 47 43 9 34 20.9%
2008 134 135 15 120 11.1%
2009 579 579 46 533 7.9%
2010 585 585 47 538 8.0%
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