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EXECUTIVE SUMMARY

A Study on Post COVID-19
Policy Measures in the Ocean

and Fisheries Sector

Kwang-Seo Park - Ju-Hyeoun Kim ‘- So-Yeon Kim - Kwang-Seok Han
- Tae-1l Kim - Byoung-Wook Ko - Geun-Sub Kim - Chan-Ho Kim
- Sung-Ki Kim ‘Tae-Young Ha - Chang-Mo Ma - Heon-Dong Lee

- Sang-Woo Park ‘Nam-Su Lee ‘Jeong-Pil Lee -1I-Sun Choi -

Jung-A Lee - Jeong-In Chang - Seok-Woo Choi - Ji-Ho Jung

- Hee-Jung Choi - Kyung-Shin Kim - Geun-Hyeong Yuk -

Su-Jin Park - Ki-Won Han ‘- Yong-Sung Ahn - Sung-Jin Cho -

Sun-Mi Kim - Hye-Yeong Lee

1. Background and Purpose

1) Background

» The COVID-19 pandemic has resulted in an unprecedented

health and economic crisis across the globe

- Six months following WHO's declaration of the outbreak as a
pandemic, the world has witnessed more than 30 million

confirmed cases and more than 1 million deaths.

- Due to strict prevention measures including closure of national

Xi



borders and travel restrictions, the global economy will inevitably

contract this year.

» COVID-19 has resulted in structural changes of the society as

well as the economy

- Similar to the Black Death in the 14th century and the Spanish
flu in the 20th century, the COVID-19 pandemic will transform
society as a whole, including the acceleration of the un-tact

consumption culture and the 4th Industrial Revolution.

» The COVID-19 crisis is expected to result in short-term as well

as mid-to-long term changes to the oceans and fisheries industry

- Declining global trade will reduce seaborne trade volume; Travel
restriction of goods and people will result in the reduction of
seafood consumption and trade; and the consumption of marine

leisure tourism will shrink including cruise tourism.

- Social and economic transformation will have impact on the
overall oceans and fisheries sector including digitization,
rearrangement of the global logistics network and heightened

international regulations related to the marine environment.

2) Purpose

» This study aims to produce policy plans to prepare for the post
COVID-19, after conducting a systematic analysis of the impact,
countermeasures and ripple effects of the crisis having on the

oceans and fisheries sector.
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- Comprehensively summarize the impacts and the measures

associated with COVID-19 for reference in case of similar

AYVINANS

situations

- Systematically analyze the impact of COVID-19 on the oceans

and fisheries sector

- Present mid-to-long term strategies and policy agendas of the
oceans and fisheries sector in preparation for the post COVID-19

era

2. Methodology and Feature

1) Methodology

» This study carried out literature review, monitoring, workshops,

consultation with experts and quantitative analysis.

- Conduct a comprehensive literature review including academic
papers, press articles, reference data on the Internet and

presentation materials published by relevant institutions.

- Carry out a survey targeting companies in the oceans and
fisheries sector while collecting and analyzing relevant statistical

information
- Hold workshops with experts and consult with them for advice

- Perform a quantitative analysis by utilizing a forecasting model
that KMI has developed, Machine Learning, Baysian Methods

and System Dynamics model
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2) Feature

» This study differentiates itself from preceding studies in that it
provides an impact analysis as well as policy measures of the

oceans and fisheries sector resulting from COVID-19.

- Carry out a comprehensive analysis specifying the economic
impact arising from COVID-19 on the oceans and fisheries
sector by each category of maritime and logistics, fisheries

and marine leisure tourism.

- Secure accuracy and objectivity based on the comparative
analysis of impacts and measures by each sector of oceans

and fisheries as well as its quantitative analysis

- Propose policy plans capable of enhancing field applicability
as well as policy impact by connecting with ‘Ocean New Deal

Strategy’, Korea's new national strategic roadmap

3. Results

1) Summary

(1) The impact and countermeasures of COVID-19 in the

oceans and fisheries sector

» (Shipping and logistics) While short-term damage such as seaborne
traffic volumes, freights, profits and increasing possibility of
bankruptcy has been insignificant so far, concerns over the

increasing potential of mid-to-long term damage to the shipping
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industry still remain.

- Each nation has declared policies promising large amounts of
financial support to rescue the shipping industry, implementing
tax and fee deductions or exemptions as well as loan guarantee

programs

(Ports) With global port throughput significantly reduced due
to a decline in trade between nations, the damage resulting
from COVID-19 seems proportional to the reduction rate range

of port throughput.

- Ports has strengthened prevention and inspection measures to
prevent ports from operating, while addressing the congestion
of ports by enhancing contactless business systems and mandating

the clearance of cargoes within ports

- Damage of companies has been compensated by reducing
port-related charges such as port charges and facilities rental
fees as well as supporting incentives to create higher traffic

volumes
(Fisheries) Seafood production has been limited due to the global
economic downturn while seafood trade has seen challenges

resulting from border closures. However, online sales, delivery

orders and the sale of preserved food have increased.

- The government has implemented policies for promoting seafood
consumption by, for instance, providing tax relief and insurance

support for seafood companies, providing liquidity, strengthening
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the inspection of the import and export of seafood, vitalizing

e-commerce systems and finding new seafood sales markets.

- For effective management of catch, the government should
procure and preserve seafood produced via aquaculture, while

introducing the annual catch limit system.

(Marine leisure tourism) With un-tact or non-contact culture
spreading, the overall tourism industry including the marine
leisure tourism industry as well as forward and backward

linkage industries have been significantly damaged

- Financial support has been implemented such as offering tax
relief and tax deferral, supporting loan interests and postponement

of interest repayments as well as employment subsidies

- Policies has been implemented including gradual lifting of
entry restrictions, opening tourism destinations to specific nations
deemed to be low risk, abiding by the health authorities'
social distancing guidelines within public beaches and marine

tourism sites, and mandating face masks.
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(Table 1) Impacts and measures on the oceans and fisheries sector

Category Impacts Measures
Implement a massive amount of
. financial support to rescue the
o Short term damage is o bp
Shipping | . .. shipping industry
insignificant, but concerns over . .
and ) Provide tax and fee deductions or
o mid-to-long term damage to .
logistics o ) exemptions
the shipping industry are high
Offer loan support and guarantee
programs
. . Strengthen inspection and prevention
Port traffic has declined : g . 'p P
) of infectious diseases
Ports resulting from reduced trade
. Reduce ports—related fees and
between nations L . ,
provide incentives to generate traffic
Production and the import and
export of seafood have been ©Promote seafood consumption by
limited strengthening the inspection of the
L Online and contactless delivery  import and export of seafood and
Fisheries . .
orders have increased discover new seafood sales markets
Sales of HMR food and Procure and preserve aquacultural
preserved food including seafood and limit the annual catch
canned food have grown
Offer tax relief and tax deferrals to
With un-tact or non-contact companies, and support loan
Marine culture spreading, the marine | interests and allow the postponement
) leisure tourism industry as well | of interest repayments
leisure -
) as forward and backward Gradually ease travel restrictions,
tourism : ) . :
linkage industries have been mutual exchange of tourists, and
deeply damaged abide by social distancing within
tourist sites
Source: KMI

(2) Outlook of changes in the oceans and fisheries sector
arising from COVID-19

» (Society) The number of conventional jobs in the oceans and

fisheries sector is expected to decrease, and vulnerable groups
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of the society are likely to become economically distressed.
However, the demand of education and training will increase
resulting from the development of online content relevant to
oceans and fisheries, job transfer and creation of new ocean

related jobs.

(Technology) The industry will witness an accelerated digitization
and smartization, such as expediting port automation and an
expanding market for autonomous ships, while marine

biotechnology will emerge with great prospects

(Bconomy) The overall economy surrounding the oceans and
fisheries sector will become stagnant, causing the restructuring
of the global logistics network and the rising cost of risk
management. However, online-based shipping services and

seafood transactions will expand.

(Environment) Efforts for preserving and protecting the marine
environment will be expanded, leading to the strengthening of
relevant international regulations. Together with active development
of marine renewable energy, the demand of marine resort

spaces will grow.

(Politics and diplomacy) Competition between the U.S. and
China for maritime hegemony will intensify. With maritime
rights and interests increasing, global trade barriers will be

heightened.
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(3) Ripple effect of COVID-19 in the oceans and fisheries sector

» (Added value) The added value of the oceans and fisheries

industry is projected to stand at 47.72 trillion won in 2020, down
2.8% compared to 2019.

- Other oceans and fisheries industry such as the marine leisure
tourism is expected to witness 12.4% drop in added value, while
that of fisheries industry as well as shipping and ports industry
will fall by 7.0% and 9.4% respectively.

- Excluding the shipbuilding and equipment manufacturing industry,
the added value of the oceans and fisheries industry is forecasted

to decline by as much as 9.9%.

» (Outlook by sector) The COVID-19 outbreak is expected to
decrease port traffic volume, fisheries production and the number

of marine leisure tourists.

- Korea’s port traffic volume this year is estimated to decline by
7.3%, while container traffic volume will see a 5.1% drop when

compared to 2019.

- The total amount of fishery production was expected to contract
by 0.2% in the previous forecast, but is now predicted to contract
by 2.1%.

- If level 1 social distancing continues in Korea, the number of
marine leisure tourists is expected to decline by 9.6% after one
year, and drop by 18.7% after a second year of continuous

restrictions.
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(Table 2) Ripple effect of COVID-19 in the oceans and fisheries sector

Outlook in 2020 Former outlook New outlook

Added value(%) 1.16 -2.8
port traffic volume(%) 3.7 -7.3
fisheries production(%) -0.2 -2.1

level 1 social distancing : 1st year —9.6%, 2nd year—18.7%

ine lei i . i
marine leisure tourlsts level 2 social distancing : 1st year —16.8%, 2nd year-31.2%

Source: KMI

2) Policy suggestions and relevant activities

» Policies for the post COVID-19 surrounding the oceans and
fisheries sector require supporting the Korean New Deal strategy,
while overcoming immediate risks and responding to structural
changes.

(Table 3) Policy direction of the oceans and fisheries sector
in the era of Post COVID-19

v

[Digital] Improve digital-based ocean competitiveness

- Advance and provide 4th IR-based maritime logistics infrastructures

- Build the foundation for smartizing the full cycle of value chains

within the fisheries industry as well as for un-tact services

- Discover and nurture ocean content and businesses utilizing IoT,
Al and Big data

- Manage systematic and people-friendly marine spaces based on

digital information and technology

» (Green) Pursue sustainability whereby nature and people can coexist
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- Facilitate the transition towards low-carbon energy that can

contribute to achieving 2050 Net Zero

- Reduce marine environmental waste to zero, such as marine
debris, water quality degradation in the ocean and air pollution

at ports and ships

- Move towards sustainable use of the ocean through improvement

of the health and resilience of the marine ecosystem

- Facilitate the greening of coasts, fishing communities and

islands, and provide eco-friendly spaces for marine leisure

» [Human] Promote a society respected and may live together

- Strengthen the digital and green capacity of the ocean through

nurturing new experts and retraining existing workers

- Stabilize employment by solving employment problems and

creating new jobs

- Improve the quality of people’s lives by offering safe work places

and life places

» The ‘Ocean New Deal’ Strategy is suggested for the post COVID-19

in the oceans and fisheries sector

- Includes the Digital New Deal, the Green New Deal and the

Human New Deal in connection with the Korean New Deal

- The vision of the Ocean New Deal has been set as the pursuit

of becoming ‘A leading nation in smart & green oceans’
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(Figure 1) Ocean New Deal’s Vision and Strategies

%

VISION
A Leader in Smart & Green Oceans

K-Ocean New Deal

o Digital New Deal o Green New Deal o Human New Deal

Switch to 4™ IR based » Accelerate the transition

* Foster leading manpower

maritime logistics towards low-carbon energy for the K-Ocean New Deal
+ Digitize the life cycle of + Reduce marine pollutants Cl'ealte jobs and stabilize
fisheries * Boost the resilience of the Zmp (_’_);mem hisher
« Promote a digital-based New marine ecosystem ontribute to a higher

ocean industry quality of life

+ Advance marine spatial
management

Create eco-friendly
ecological spaces

Source: KMI

(Table 4) Policy tasks for the Ocean New Deal

3 New Deal ® 11 Main Tasks ® 30 Sub Tasks

Switch to 4th IR | [® Build a smart system for maritime logistics

based ocean ® Construct a global landmark terminal
logistics ® Establish a port cyber security system
Digitize the life [ [® Improve the value chain of fisheries
_ cycle of @ Build the foundation for un-contact services
Ahighly fisheries ® Digitize fisheries-related SOC
digitalized —
| Promote a (® Develop digital ocean contents
industry digital-based ® Find new digital businesses
(Digital New ocean industry | [® Advance an ocean related big data platform
Deal) @ Promote digital-based coastal protection by
citizens
Advance marine S .
spatial @ Digitize the foundation for management of
P marine spaces
management

® Develop a digital forecasting system for
coastal disasters
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Accelerate the
transition
towards
low-carbon
energy

® Develop and distribute ocean clean energy

® Build green hydrogen grids

® Supply clean energy to fishing communities
and islands

Reduce marine

® Clean up marine pollutants

A ® Create air pollution—free ports
pollutants ) . . .
sustainable ® Build an industrial ecosystem for Eco—ships
marine Boost the (D Restore marine ecosystems including
environment mudflats & estuaries
(Green N resilience of the N u . -
St INShY arine @ Preserve the diversity of marine life
Deal) S ® Spread the culture of eco-seafood
Y consumption
Create ( Renovate green spaces in coastal areas
o ® Greenize for fishing communities and
) islands
ecological ) : .
S0ACES ® Create ecological resort spaces in marine
P areas
Foster leadin A . A .
an owerfogr @ Train professional workers in the digital and
the I?—Ocean green sectors
An inclusive New Deal ® Strengthen an ocean-related digital capacity
ocean - ,
sociot Create jobs and | [® Expand new ocean-related jobs
(Human lz/lew stabilize ® Stabilize the employment of vulnerable
Deal) employment social groups
Contribute to a . .
hiaher quality of @ Create safe working and living spaces
”fg quatty @ Support citizen’s healthy lifestyles
Source: KMI

xXiii




3) Expected benefits including policy contribution

» Utilize as reference data in case of similar situations by
comprehensively summarizing the impacts and measures in
Korea and the world relevant to the each sector of the oceans

and fisheries industry resulting from COVID-19

» Support preemptive responses to the future and overcome

uncertainties by systematically analyzing the ripple effect of
COVID-19

» Contribute to structural improvement of the overall oceans and
fisheries sector by overcoming the damage ensued from COVID-19

and present policy plans in preparation for the post COVID-19
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grkslr] Q& AgA|er A B7Rd(Production-based Asset
Pricing Model: PAPM)& &-&3to] 717} 22419 g4k 717t &<t
50% ofgd A0 d&slr}. Toda(2020)= AHE &I AA7HA]
B/7h Rds AABIL AANY o FE Ay ol ¥rgstaiat st
oyt FAATel AIAES) ofet Al 9 FATiRe] BAlE A-drte]
A4 2 o= AT Qinh

McKibbin & Fernando(2020)& T2 19 ZHlo] w2 229 7
2 A FFE M AUEIRE HIRCoE FHISE
(Dynamic Stochastic General Equilibrium: DSGE)¥} G4 st
%(Computable General Equilibrium: CGE)e] sto]EZEd HE
Bl skt 77K AU e $9 AR HEE, S
EU19 AFRE 9 F AFTE 37K Fol tigt 7H S W e R ZF Ak
2o 2EE FH(AUE21~3) B A AARUZ] 24~7) 24 =9
rE5aw, FANELYHY, Fopd B4E, AH] 8 3 ARAE
et 549 3715 AHsISit olE Edl® Z+=9] Azt AFgEF} GDP
Aol FEE Sl ARES 74 AluE| e T T $49 43
91sh 2003 SARS, H5N1 QIEFA} 5 A A4aH TEA1719]
H] 74 HIST ARAE vE 65 AEToEN AlEH oA Hdg9
ARdS gHsty] A sttt 12y Toda(2020)9] A2 vzt
7 E ARt AAlet E-EZHAA rlESE o] Slth

ofh 2

-

K o

rhr

b o

N,

2) Y Z0F AAHCIOLHA HH HE A7

AT AAF(2020)0] T2, A2gdo L Be Axge §
B4(dynamice) A Ak, FHLLE 719 W=, Tel3 HR o



g ZFolnh AlARTo YA E AFFAU AlAE 2AS RElvh=
2] AFEA Y] A AAE Bdof Hidste L g 10 & AAF] ARLE
5t7] 915 AE AlEdlelAd 7|Hte R A ARl ALAlS FETke] A
Agket 74 BPHECIR L & 4 QUTh 1D of2jet B4t 2 %
wHop A A = ARSA o]0l T AavE A5k WHELE &
T AREIL U

Viktor Vojtko and Hana Volfova(2015)= #=gAtdo] o] A&7}
s730] IS 890l st wlg- EReE 29 thefSt olsiEA
AR Qs Ao Zl?‘isﬁ Ath= Aol ARkttt T1#iA A= AlAH
troluiAs BEls 3-goto] A&7 }“— o TFE el olsiEARL SArE
g9 @71 4 7] °c}'*— &L 4 U= BFS MLk EE AL
Hotol iyl A HEtd(generic system dynamics metamode])Z HHY
3F o] HdE WFAT FHIE Tt ol HAIE QR EEOI'J——’ A
=5 I 59 #Egs, 4 dzel l‘?—%‘ AAZ ]°ﬂ7§xﬂ
g, A 9 £ 5 SH Q5 AAIR AAAEE Tt
o] o] olsfARe] AR HAS0 ¥ H7| &
=8 Folstal d2dea v 12y Zdo] Efs AA AFEHE
2dd sk de= A 52 AAskaL Qi

(V)

rlo -lN

Y. Xing and B. Dangerfield(2017)& A|AHITto|ulA HdS -8
slo] 247153 IS 95t ATt FAERE] L = T (mass
tourism)2] BAA Al Es] A HGAFA o v J3FS A5t}
WFo] RS AHste 24ERE FAF 29, ¢H B4, Ay &
BE, BA A, Ad E 28 g, 7HE, 7HAR A5 AREE T

10) AT SQXHR(2020), p. 32.
11) 2&5((2020), p. 16.
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IHH|E: The Global
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ARLXKHAE): Y. Xing and B.
Dangerfield(2017)
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(2018)
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H2d I=2LN0 &Y ofg & Tigd=

LR

F2H9 W 8% 9 sz

H1E ZELM9 2 g 2 HY
1. Z2LH9 Wi A3t

1) Z2LHN9 2 Sig

20194 12€¥ 319 AIARA7]-HWorld Health Organization: WHO)
SHAY AHrAe SRR YQ1EE At HHo] T3ty st
At o1F WHO= i A9 HRlo] M2 f3Y F=2uatolz|At
YR, 1 319 5= W A 71 8,000 HolAdel weh =4
A FFEA HPAHE Alxstglt). olo] WHOE 20209 3€ 119 F=2
14199 ‘AAE 43S A= W (Pandemic)e 34 Adsh |9
o]23t}.12)

12) WHO, Rolling updates on coronavirus disease(COVID-19)(ZA: 2020. 8. 18)
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20201 84 18% 7|& Z&2H19 A AIA & A} = 21370 =
7hAIGollA 2,129%F 4,845 (F2 AFGAF 76/ 1,77978)& 71531
th13) E3E o] Y2 7|Eo R AFY T et Al SR 4o AFYA 5
7F 242t 267t 3 5,500 22 F45H S8 ol 201949 12
4 31¢ Z2H197F WHOO| Azoz g Hid olf 2RI}
1,0009F ©gol 2 wi7pA] 67fde] &% A Bluwst F7HHoR
1,000%F o] oA solu=tl &3 4390] 22530 ol Z=4H19
SAAP7E B 7RSSR AL SIS AlARIT

(A2 2-1) MIA| 22LH9 2l A0t

il

"19.12 1.20. 3.11. 4.2, 5.20. 6.27. 8.10. 8.21.

£, HE 8=, HE WHO, i A A A L]
BHMEE BHEUR} oy SEERt AT R ST 5 ARYRG
] i) 9 123 S 14y 2HUY goor

Atz WHO, WorldOmeter(ZE Atz ZA1: 2020. 8. 30) Atz HIEOZ KX} &

ir

FA7HA] LHA o] ot FRU9E HY HE2 S B 7dE
ST R WA k. 58715 Fwoleke Mol 42t 2002%
I 201290 HASE ARA(SARS, F$EFAITIIEEDL M
(MERS, $628715%0)2t Yot AlAe 20029 119 5=
ol g o2 WAste] =1, &5 5 oMAIoF A FHOE IA &
Qo A AR = 49, AR = 0HOR F4] A,
HEAE 20129 497E ARTolgHlol 5 55 Ao AZE &
20159 5€ HHRlolA =gt A WA ZEAE Bo) W Kol Al

o
2 o:ﬁ >

il

fu)

13) WHO(2020. 8. 16)
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TRU9E S 2079 Tl 1 R4 2 5,836, AFgAS
45775 71 E 3Gk 10 A 9 22 AR S R ol $47}
A 2% o7jgo] AaEglor}, R2rhoe] A9 ) A W ol 97)

Ho| A AP 3] A=z oz Hfd Folo
H2-1) 3 KA T2L BIO|2HA AE 2FE Hlu
= TFZLHMI(COVID-19) AtA(SARS) H2A(MERS)
217 F2LEHI0[A
2= HEHAH 20194 123 20024 11 20124 9
2= HEXS Eal Eal AFPC{Ot2tH|OF
= HE 2020 1 20 20034 4% 20154 5%
OH 014 TEE e o grf

(2020.1.~)
42,512,186%/

(2002.11.~2003.7.)
8,096%/=4 44

(2015.5.~2015.12.)
1,2888/=4 186F

ST 2L 25,836
. 1,147,301/
AR} 2 2L 45794 774%/=1 0 4983 /=LY 38%
A 7t 4 21671 = 207 = 2774 =2

o

Az AN 2
Dashboard(#
H

(=]

A491: 2020, 10. 26) U R
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kst Qs Aol B3] @A AF ot Au BHH I, FAAR

2) AZLMQ &5 X}

FEUHI7E AAIE SEE Eotde de A9EY ABEY JF:
UARE, 5] A SAEA & 4 gtk A gizolth. |24 Yo $41E
Aolghs 7] A& AMA E7FeT Aol &3 7k e A=E

FA= AR Wd7HA] olojd Holghe Aol 32 AL Uk AA[of
F2U97F FSAEA] L QIF7E A Aoprlok & Zolghe ol HutA]
e Qi

49 299, A71EE SUTD+ ZEU19 #d Hlo[HE 4sto] Al
= o 2 AlAE 230 1249 9o FAE AR, =2 59 129
ST Aor d&sitt. AA fEuhs 49 ol Al SRR 7
Sk AG7HA] HolAq ZEUH9 SHAI7E AslE= Ao E Hlth 1T
U 54 2 ARV 71H R ofgd SHY Yedo] TS o
Al FGR} p7F SV FdE A

Sk v]= vy AEsty 4y AT HAAE(Center for Infectious
Disease Research and Policy: CIDRAP)= AlA AA A2 60~70%
7F 2211900 A4dE 4 Qltke AFETE SRS AlA AR
o "ol A7 Y 287 H /3Y & lve 7hse
A Aot F=oJ5ts]= 9 o] AHAYAFAIS(R, Reproduction
Number)7} 712 0.7~0.9 2014 1.77H] & Zol2tal 451 A,
Wd 2987 a8l F=olATt 4 AFGAF 71 117 9,000%8=

] el ﬂo]ﬂ-_}']_ g3t 15)
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H2d I=2LN0 &Y ofg & Tigd=

obg® nlF PAEEtE futest BAAFELATL(HME : 12
9 1970 TEUH9Z A% )3 W 4 A 71 208 5,000
g2 AoE AWk Tt Yre] nlaelo]
gtk o APHA Tk AYAES 4to] B P
S9IEk10) U] oA FRRSRMITE 283 A2 2 94 7
U3 A3 oSS waAshA] Tk 20219 B7H A S
2t) 591 8,0008F W 71531 % 847} F7hlA Heh 367% Y
2 AL AT Aol Awsgich17

=

o2 APEAATAE(CDC)= 8Y 17¢2 7|08 o[dRE 9¢
129714 ml=t W At AFSRE 429 4 APgRE 5 Aiohs 32709
dEEd ARE FTPIAt. A4 waEH, 437t At AFTR &
£ & 3700904 FHd 9,600, T olF FH AYH = Hi
189+ 7,00070l14 |} 209+ 5,000% 2.2 L4gc}.18)

)||

(23 2-2) D=9 FE &R 2(Z) H F

ABIR(S) T2

25000

15000

Jun-01  Jun-15 01 Jui-15 Aug Jun-01 Jun-15 Ju-01 Jul-15 Aug-01  Aug-15 Sep-01

Xt&: CDC, COVID-19 Forecasts: Deaths(ZA4: 2020. 8. 10)

-0

YAEL F2LH9 B4 ofR7H A AL F T FF S} Bedo]
9 0% B, WAl P 2 ARIRe] SUslsich. 79 319 7|20

156) The Academy of Medical Sciences(2020), p. 3.

16) IHME, COVID-19 Projections(ZA: 2020. 8. 7)

17) Rahmandad, Lim and Sterman(2020), p. 2.

18) CDC, COVID-19 Forecasts: Deaths(ZA1: 2020. 8. 10)
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2 WHO: % 38709 1 40| uug 4% 3ol 900, o] % g7
4% 9] SYsltkn BEIIGLE1

SEAIRE = HEAF Mark Walport= ZE2U197F 3F & He] w4l
SO2 BhEg £ Q1= AHo| ofd ol FHEE AR TA T dHo]
o, #Alo] ety slujgte wWAlNto® F721} 92 AT 5 S

(0]

X

2 AT3I9eh.20 o] CIDRAPS HiAlo] kel o ) 4]
2 Woielo] Y454 gtk BEM(endemice] B 4 Stk
SHAL, S 18~2470 1F AT A RS QUhRIA] S3tat wst
L A A58 4 e ALssth2

205k A7) ofd] WETH U Je F2rhoo] 4] ofse] the) &
R5H) AL, HYeHe A9olE A2 e $4 1 = oqwou 9

=
“Q,

oI

(o]

o .
%0 ol

= HE
SUTD - MIAIE 128 92 &4, ef=2 62 128 SAI(48 298 Y 7|F)
az0|5t3] 1S 01 MY LR 1.72 &5, W 2SN Fdlol=s R +5 ALY

2 11209,00001 H 244
MA QlFol FT A WA 2% 237t K 7Hs,
SIS 18~2471 2 2t DT HAES Q7IHM FTZLH 9 St K&
IHME 12€ 1UNIX| 0|2 TELH9 55 AP} 2= 208 5,0000 H Al
MIT 20213 7K =X SEIXL |0 58,0008, 5 ALKt A|H 3672 F
CDC O 12UMK| 477t A ARt 4 &[4 3,7000H|A Z/T§ 9,600
Mark
Walport

A= 2 HYAIE EU= XA -gE

T=LNo= YEE - lCH, O FE=E QRS eAE 2

19) WHO(2020. 8. 18)
20) BBC(2020. 8. 22)
21) CIDRAP(2020), p. 3.
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S2UH9 B4t o] F F2 7P YEY A4 A EE D29
A% 2459 BA Era 2 5} 432 oj43] SeT 9tk OECD
(2020d)= GDP A& WHHEsH % 1470 =719] 20209 % 18719} 2

£7]9] B3 GDP 4#480] 247 -1.8%9} -9.6%% 715l LH;s}3
th22 32UH9 the gthae) Qgo gl ol SAIR W =4 W4
xxl AASHL, ol A F7t 1Y L AATEo| AlREol] i At

P 4450 & BEE & Z0F siAdrh
AR FE2H9 WY o]% H|wH A&t %7 BHRAE AAg
FA0} ojgEote] 127] GDP A&l 242 -5.9%%} -4.7%E 715
1%t} OECD H|3|€=2l S5 2199 BFAE 7P ®A] o} |
710l -10.0%F 7155t o olF #EA SEIHA 277]9%= 11.5%

il
eSS 7159130

Seuete] AAGRES 18719 287100 242t -1.3%} -3.3%F 7|
it e YEks HIE 9 EVLO— 7153142 Ur 287 AAVES
TS 7L FolAe F HAR 52 S0, YE Frrt A= Aol
A BliE FAZ Aol AHgirta %‘7}4.1_ ATt

11:1
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JEHE

22) 2020 8¢ 2 LH JIE.
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T 2-3) 20204 AHt7| 2718 LY SMAGDP) MAE

Tl ©7) CHH| %

g OEE_%D EU Zax = o= =9l OIZA  O|HZ0of
-

2105” 18 33 -100 -13 -13 20 59 47
-

220% 96 - 115 -33 95 -101 -138 -124

&=2 OECD H|3|&=7t
Kj&: OECD Quarterly National Accounts HIEQ 2 XX Z(AMA: 2020. 8. 27)

¥ OECDE F2UH9 W o 7 S7ks0l BH2AE A
meh &2 4 gle ARl oA HA 20089 S8-917] GAIE 10
o e A4St O WYt ZEAZ] STl BElth. OECD
=7F Bk AAE2 20204 29 7% 5.2%, 59 V1% 8.4%E 715313
= % SEuete] AdES 47 3.3%, 4.5%% 7155tqlth. 53
Dl%ﬂ 49 AAEL TS AW A7 ol 9] 7151 14.7%S
715500k 2214199) Skt B4 H ARARAR <15 BAZEe]
4313l E8H4AAgo] SHs A Rl BAe Fal 9l

(d3 2-3) S=E HYUE Hat =0

85
8.0 “
OECD - Total

75
7.0
65
6.0

55

2008 2003 2010 2011 2012 20132 2014 2015 2016 2017 012 2018 2020

At=: OECD EH[0]X|, Employment Outlook 2020(zA442!: 2020. 8. 1)

23) OECD Em0]X|(2020. 8. 1)
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2119 Aol wE AAZA Ag3t #Aste] OECD(2020d)= 3
F1H9 4 ofuta Qlsf ofQ] glo] BT Al Askoto] o] Ho
2 AYAE F 7R FEste] A2 & A9 xR 7
2UH97F AHZHASH] o= ‘13 BHA(Single-hit) 9 73 29} 10¥~11€¥9
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AL510] 17,790 16,460 -7.5
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UBA|ZFA 2,096 2,078 -0.9
221t 1,447 1,158 -20.0
AEL 1,060 967 -8.8

A= SHYUAEO0|LEHE], SSYIHLAH:], 7IE=2%, ACTEE], LAG LBE, MFEAS,
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Sh, 2% 98] YO 3] 93 A5, YIS B

$2Y E5F0] AAH o TAAZ sordo] mEt A AlA 22
HE2 At 2 AEche Al itk dAlEE A eS efsia
o, S5 Zo] Hig AEE 2Yshs 5719 Aeole Eias
SUs= 59 A€ okl et EE|olAore Feolle 7Y
T Al Aok Wote HEskL Sl

3) =4t 20}
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2199 AlAAS] Bk ik AL R 4Bl 5 AR A &

F14199] S0l met 27hE 27 ), BEe ol 5o sl
B2 A48 HrheS 750 S4kE $E900) Huow ARSI &
3 dlage @AY 9] 24, JRBE A4 59| AR Aoz
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A7 A=A 39 4 5= W Z2Y A G854 A 2A]of wet A
A 4‘&7%71‘% 7FsEC] HA FEEYAT F= 4H] Ao e
T8 5 $E70 ozt fggo] & A0E 't F5% & 92
7t 2 E (*H% BIHSA, EAE 5)9 BAES I2H9 &
A 24 & A, T A}, AL AR olojF o, ol & &7
sietel spgaclos ZRolHA WA A9 Aol TS W
EQF H|-F WA Aol ASFE I UH AR A@AIEH) w=AE Ao,
A, ZA, AU Al 5 o = AR 19 IAE op7lotgla, v+,
S HAEH ARQlo] AP mFl ACE e

F=l gt 79 J2E7t =2 opAlRt A9 AL Hart & AoE
Efyith. HIEE2 1 Ur 9 Aol WE Fo =8 AR FTIAA o]
7H4 g5, HET FA A £& FRORE $£AE $E0] 15.9% 44T
ZAO= g om, 20204 AJEE7| HIERA A& £52 AddH] 9% 7t
2878 Ao Ueht HEY YAV 2 ToiE d A 0= Yehgth

A= AHETE 36% Ad), HEAH 5 e 75 44 2 A
HAA & A7 32 wolg Botow, mQkt A A, o] FE F= 5
Zo] FHESIth AxvXoks F=Tte] £ Ao ® QAo
SoA ol 2 AeE W AEHXopi Aj-S] tf S o] FAT A
o0& Uehytt.

Hi=h A= o] I2UHIR Qg 109 HIE o9 IS W
AOE AlJotHA o S5 F8 FARRES AM-YE A= Ad 571
(2~4%) di¥] FEEFY 50~95%7F At o, 3 39 4,000
TH~69 50008t HFER SAREATHY Bt B3 S IgAo] FAtotH
A HE W AR AHEE ragled T meirt 29 6,4009H~59]

87) VASEP(2020. 4. 18)

86



s
T

bl

o] 24 %
2

A A2 ErAol

Z20F Uit 79olE % 18.8%, TUL 26.4% HaotH Al&diA

7l e EE 15.4%,

]_
21199
+2

[hgi

o

|
ju

o

bich89) 39 B4

O AMH
T—

14

H3E ZZLH99| 5

T
2 28.3%, Y 26.1% A A&

11.6%

A
=
=

s
T

o

™ o T W p ) o o X
ooﬂeﬂqmez*o‘mﬂ__o_u Et]
m.un_tui,_umrmmo T KH S =
Qﬂauoutmewrﬂiﬂn S T
oo o e oW IN
Mo oA ox o A N X % N
Ale e w v o =W
; — of o X ol T
MLT LTS pE g
S I L )
dl.otA,_Eo%HW [ RS
mMn_Alm__H:ﬂH%oLdl,ﬂ! Wy <
T o 4w o] o B
mm%MT,ﬂoﬁMuv_ RGN
XKoo o ~ E o T o
B o K oo E._ﬁ_. me o .
Prm Fg BT B
o 5o ®E FE QA WS ol
oo ® wE 2w R oy
A . & T
M,_ﬁomEOJE._ﬂLao
ﬂo%,._lu ‘._l_.ﬂ._‘._.ﬁE._ ,uu:i
o <F 2 = o
TS g oy © A I
ﬂ%]ﬂﬂm_’i]‘lﬂqqo_l
oo 2 P O
H,._m_..A_JOIME_.L,maﬂeu_.L A
IFLHN)V\.UA.A,LI,NFL._O._q‘mﬂAT
nMOBO/.O/.l,_._mo_,oM_u\ M
y=ep TP gL G
T - JCRN
o W T K o ¥ OD R <

87

FAE k2] 4 YUS(NSC)S] Ao iEW 8

-

i

[¢]
88) EXIM Knowledge Center(2020. 2. 26)

89) Seafoodsource(zAl: 2020. 8. 3)

90) OECD(2020b), p. 3.

91) Undercurrentnews(2020. 5. 5)
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| 743 o] 8% 29102 ABHULED A 27 B4z
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33 7Fs $ELE H&G BHl 7H°] §53he 52 ISiE AloH,
579 574 WA=z A bf = A +& g4z & &S B3 o=
3l Aot & F4bEo] Tk Bt sdolAl t7ohs Aol EAYsH
ot =2 oy 3ol HFQlo; 4H] A% wE A H AAEF O
/2 E30E 2R} ohlsle 4go] BuS

ESF F2U97 Q8 = HiY AbE HEE] So] dolof AT
A At Aok A7) o] Rl R Fohe 272 AFEIZE BAYSIAH. E
A" HER|(F7]97]), 7o) e pihaks) AdQl WEeakE vt
Hol, AlA Hd ik 5 EREEEIRl 20208 = AN HEE
(CFSE), Bl=H(Aquafeed Horizons Conference, Infofish World Tuna
Trade Conference and Exhibition), ¥&(World Ocean Summit,
FOODEX JAPAN) Wl +4te o QAL 3l 997} f2iqle = fiA=
Ay FAEH A

L. AH|

A AARCE 9ReE AAe] e 245 Re] Bt A%
L /1o 5412 Lol %e Wbt ol mELhY St wet
9% A, oxete) JYHY A4, JYAL H2 5 ofsiet A

92) Seafoodsource(2020. 8. 3)
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93) et=aYAIHL SHRINFZAUIE(2020b), pp. 1-9.
94) MOPO(2019. 8. 20)
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(2 3-41) AREZ0| W2 S 102+ el 2

MNPV of expected losses over 10 years
(%% annual EBITDA)
Petroleum products
Agrospace (commearcial)
Auto

Mining
Electrical squipment I | 7
Glass and cement I O 5

mechanical equipment I > ©
Computers and electronics [IINIIEIEIGING_— 39 o

Textile & apparel I 38,9
Medical equipment L s
Chemicals I - o
Food and beverages L EM

Average
Pharmaceuticals I - O . 45%

Kt=: McKinsey&Company(2020), p. 33.

ERF G209] = FE2U199 IS F3AI17] Al S3h(11.4%)
2008(3.5%) HH| 38j o]4fe] F71HFHE A3kl AeH(McKinsey
& Company, 2020) T BAEE H2ot =9 P42 Hujz Q1%
A TEAE, BEAEA, A Wi 5 Z2U197F AAAA ] v

+ At A Ao AdHE.

(d% 3-42) F2LM9 S G20 A7|2U= 72(20081 CHH|)

Comparison of fiscal stimulus crisis response,
%o of GDPM

3230

B COVID-19 crisis
B 2008 financial crisis

N e E=1NE= I+ = 5201

Xt=: McKinsey&Company(2020), p. 35.
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1563) Autoregressive—Generalized Autoregressive Conditional Heteroskedasticity
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AAG AR dlE Al QFHo R A{E= HPORE AR BYo| Qith
o] YHEL tﬁlﬂoﬂﬂw AAE 2 A71FEel 718kt A AR
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ohe A2 H]o]RQt AR(1)-GARCH(1,1) 2ol AAl=lo] Ut

yt:ﬁ+¢yt71+€t7€t ~ N<Oa(7?)

U? =a; + azef,l + 0430?,1 (1-1)

A71A y= tAFCNAM S B 282 Sujsie, 7[E4 o= AR(D) ¥
g 7T E3E (A BAE o7 t— 1AROA 9] oS0 Ke, )9}
Bib oo 98] BAEE Ao spgith v ¢—1 AFo| o&3}
Al Z3E ARo] ASHA| Elof t— 1 Ale] #sAo] AXA 8 A, ©
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4 (volatility clustering)o]2} 3ttt T3 oy, + g7t 19 7HESE

ofE3HA] 23 o] 0 A&HE AALUL Julgich

Q

_

WA B AR AAY BHIE AR AR(K) w5 5
Qepo] ofaf AREHe AL AR K% L9 BAZ ek 4k
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WA H9 oe A (1-)2 WP,
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e AY 34 uyow Wy

Iny, = o+ B, Ink, + ¢, ¢, ~ N(0,0°%) (1-5)

A7 y= ¢ ARIMS DRIF F77HA, k= tAIRCIAM 9] A
A 25 oquRlth, webA ¢ Aol AT FIHA] v, = AT
A A% K} S Aol 9] d|SsHA] Ret M
09 7% ¢,9] 24ke QulstH, of gto] I 25 LAF Ak 0|99

847} y,oll vAlE d¥ol] A= 22 uistt). 24 B2 F77HA] A
ARERE] F7golle A AITE 24 7L Hol|t AP S ARE Y

(Bayesian multiple linear regression model)2 ©]-&35tct. 4]
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ok E3F 09 FF, A 2 7R Axol 7 & AR AMESIE
o, 24 2 712 AR A A2, =F ol9 84 ¥l 7 &
FFS e ARIAS 9neith
(B 4-4) LML HIP7IR| MBHe FHZD}
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< HlZE AR 20199 M| F7bole AR UEhT
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Be v, 9R9 39 TR A A% drks Hol4 ofE 3
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Sa, Aol FHEFe ga et HrjE A= g, Iy
Lol BHBFE 8 3G 0] Yol HALF 60% oS 4
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2t & FUEEFL 2 59t AB 3.0%9 57 HolH FET]
FASIAAITE Z2H19 POl wE 94 2 A o= o=

el E %

T 15 16 17 18 19 20 |"15~'19|'19~'20
2 Al 11,463,064|1,509,479|1,574,341|1,624,655| 1,643,966|1,519,400| 3.0 -7.6
2= ¢ 799,470 | 820,335 | 860,365 | 915,509 | 927,846 | 854,771 | 3.8 -7.9
=& 417,312 422,262 | 452,125 | 490,402 | 501,304 | 446,563 | 4.7 | -10.9
A Ot 246,272 | 266,882 | 261,851 | 218,744 | 214,817 | 218,067 | -3.4 1.5

F716~108 232 XY, 2082 FEX|
KR U4 SHSSRIBRHBAIA(PORT-MIS)(ZAY: 2020. 10. 9)

St = 20209 EOlY S5 AdHE] 5.0% H4av 2,775
2,000TEUE 7158 Aoz A/JHt. 52U &4 BE F2oA Hx
o AARAIE 7155t SEluEt HEelUEsd IA Z2H19 ofvtz B
© FEolA molis e 7SS x
T Be 78 wgid=l vl=, & il
SHE Qlsf RIS A BAIC16D)ET B & FHo AaAE 75T
Aoz o/
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H 4-10) 2 ZIE(0|1] S5 Ax I XY
el M TEU, %

T = 15 16 17 18 19 20 |'15~"19(°19~'20
A 25,681 | 26,005 | 27,468 | 28,970 | 29,226 | 27,752 | 3.3 -5.0
2 | =% | 7380|769 | 8083|8315 | 8368 | 7916 | 3.2 -54
E | £ (7321|7720 | 8228 | 8321 | 8,368 | 7,956 | 3.4 -4.9
& | A 14,701 15414 16,311 | 16,636 | 16,736 | 15,871 | 33 -5.2
A 10,719110,329 1 10,779 {12,063 | 12,283 | 11,599 | 3.5 -5.6
o ot 260 262 378 271 206 282 -b.7 36.9
F17156~198 S ST HAHY, 2082 FEX|
Az HRYUSZTHEAAE(PORT-MIS), KMI 2t+=QO0ISME
Lt 71E X2 Hu

st 7)& AGAIAE 20208 =W Feke] FEFFO] 179 E
(R/TLE HAH] 3.7% S7Fokal, A=Y S5 3,016% TEUZ
3.2% S7tote Z0E FAESIh 1y 39 A& Aget A=
20199 diH] FE5H2 7.3%, AEHoY E5F2 5.1% Aask=s A2

SRR & B2 AS3E Ao Hls) 10% 7FF Aadks A0® U
ERytt} 157)

(B 4-11) 24 80t 252 7|

A

MY A MY Bl 21t

Hu 7|&Has MM 20194 CHH| S2+2(%)
= 2019 2020f 2020f  7|EEY  AlpEy
= St EE2FE
16.4 17.0 15.2 37 -73
(A ER/T)
=L SH2FZAH|0|L _
2serErEL) 2.923 3.016 2775 32 5.1

157) 200051 7| 7= FYR| T ALf Bt BBSHS 10.6%, HEOIL SSH2 8.0%
Zaol= o2 £
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AHl4d Z=L99 M=ldhy Tgelt &4

KMl f2jyet 4190 ol I =8 A x| tigt $97] A9, 7
& AXNBAES 9 oifQ] S4F 20 Hh} 4kefol mIA= TS

AEHolAsE] sl 2018~201990] AA ‘AR AT FP(KMI-
FOSiM)'& 7Hdstglet.158) KMI-FOSIME 4kdo]l =9te F-E43
(partial equilibrium) RO 7 H|FAF RET F2H ARFQ0lL H
ﬂ}xﬂ?ﬁﬁ ﬂZJQ.Q. 7]—%‘]‘6‘]—14».159) O] 2L 01%1%, %«_ﬁ_t‘g’ T=
A AR 22T, 9T 7H, 2, AAES 2
o]&- o718 Al F=2 gt Al Higso] Az Jg2 Falte dEY
A4 A (simultaneous equation system)® A= Tt

20184 z7|dA oA =5 FAH-E(Aquaculture module) 3
9 2 3% A3 WA, 74, vl G o) BE Sanges 4

e, O7) B5E $elutel 2l PHSAIE WA oF 050 A
Stal k. 201999 dRlsiHoldd, dgoldd, HrHoldS Eobole
o] #E{(Capture fisheries module)& +=, 1A} Ix9 FAEET}
5’5‘%}04 KMI-FOSiM2] A AAE &3ttt iz oj2o|ge] 73

5, A YA ofgE= FFol 200F0] H=tl, Wit E59 5

HEES WHer IS5 ofF o] o] alsol, A 24 5
g 5 AHlolH, il E5-2 gdish wrkal qlot ofof wet & Al
qME olziE 55 S AFer Qs A FTAR A= ¥H
M= olF, H4F, HiF AEE, 7IEpitsE, 2R &l $7

EI

I
il

158) 2018H0l= QA0 E51El BHE =, 201930]= HFHOY, FU0Y, Li%=HHO|Y L
Of7F4R|, A1 ’;%FIIH 52 Tafel 2ARE M| 23| HHZ AN6INS.
159) O[3 -olIA - 515%1(2019), p. 69.
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M2 $FL AYHIH 160

(O 4-4) DR HUYDH "'KMI-FOSIM, 2| HA| X2

NEES
JIEt g
OHEEE
o= 2ol

HAHH
| PraE2s. GOP. B+, PRL CPL B'S. FARAH E) |

A= 0|31s- o1 - 514=21(2019), p. 71.

KMI-FOSiM2 &€ 71 EAS 21 itk A, oj201¢9] -9 ofg]
e JFS' g-goto] BAREE FAotqrt. AutsjHo| g9l YAk
74 A AYeHstock) H4E AYHFE o]gsh= Zlo] HasHA|u of
ov] Az 2 &8O Aok & 1/\1741%‘ gH9| 3t 502 Ql5| ojA A4
E-utEe 59 ojg e HaE 8ot

A, FAE 58 7HE TS| S FA (Recurswe) ‘*’51
oF A= £A1Y a2 FeFEol 29U F589 FF
P4 A 5ol AHFE TE0L, 7}7—:‘1’351—*3%—?(9443%4*% 5

& FE71AS T34 HhAlolg) 161)

160) 22 =, pp. 7-8.
161) 92 2 p. 61.
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A, 2P 27428 Z2IWE 7 RATSOIM WA +42
EVIEWS, 282 EXCEL AJE 7]4lo & o] gl g &
I A gE AR

AR YR KMI-FOSiMol F4== A4 57 DB= 24 67t
A FEoR FRE AAARE BEE Tk AR HeER A0
7F ko, 198049~2019(EF= 202099 A=d A=E o83k

(# 4-12) KMI-FOSiM 7=0i| 0|8 A& DB Xt=

= LHE
FH T, FLHSHLGDP), GDP CIZ3|0[El(deflator), B2, MLEAL

MEHY L S ;
colary | B/ ARSI, IHRILS
O20(2) 2 40fRl) MK ZYH| S
OQMA S - A U MAZONOIRIE/BR /M BEE/ME OjH)
OIMMZ - OLAIZ: OjEI4, B4 D24, 501514, 501U+ 5
AT Ol BRE- BEE MME}
A2 O ADPI: DS, 2R, OI2Y, 402, 2, Y, 230 5
(2HR14) - MAX} 2 ABIKIZIHRI4: S0, 2R, 27|, FE A, 2, 2H, T
ool 4XI, 4, 0% 5
AU HEY - 4MES EZE MR HS TEH 49 Y SEUH(EY, 3Y)

[
Ol
b
1o

=
017} 07117, P BAIHE, 0=
O7HEH: O7tAS, H{YPAS, YL
M RS0, HEY, £7|, ZX|, K|, A0, &x]|, OFE2EHX]),
AHNSE(RN0), 7|E
BRI, 01271, EAIZZATIRAS, SHCYXIE S
XIE: BRHYAADHL(2020), p. 229] LG LE 275101 012

HE-H7-EH

b
din

Wog Y
JEE]

o

2)

HI

2020~20244¥ AR 39 A E AG-E Y5 KMI-FOSiME o]}
gtk KMI= 20209 19%0] 2020~202449 AR Ank-2 BhE3) |}
otk o] F=}199] Ak 5o tjuje] AAQ] E54AlAo] Aty

o]
AA
o, o]get 2912 Htgste] & AFolMe 4 Ads +FsIAH. S



47] A A flof & EFollAl= 20209 8E A|A7HAY 8 4
A7) AYAE FRoto] AARSE disl] thaat 2ol 75kt

20209 A7 1~897HA] 9] FFHtol 71 Bahg A-8-5to] 429
2 7Pt 20199 2 7|1EAY = 120209 BAG LI 19.12.19)
1914 20208 ZAG7IE 5923 Z At vf QLo o £ Aol A
£ 1~89 AAIE Btgsto] 42922 oljF 27gsqlcth. ghH, 20214 o]
o] FAG7R= vl oUAFRAEIA)Q] T ALAE sl 49
FEo] Ag A= AR 71453t 1602)

gt 20209 Ad SWSYAHGDP) 52 20209 849 FH=-230]

7k HY 2

20201 2 o]F FZLH19 Fito] mE 4t Zof JE TAMA| =
o 2 o] Ad @ Aol dEet ASEAS B3 wefslrole &
A7t Ak, 53] Aé(yearly) ARE o5t AR AT H vHE
T BASH= KMI-FOSiMo] 9 -E7]E A #2] HalE uhgdslr|= of
Aot ot 20209 1€x0] AAE T2 A9 Blud o, £ 3AT
< F2H19 o|F 8 AlHoA =gl 7] BHRL AR, 7

3
e}

A, B89 59 HYAE DY) HGYPORH AQH O Eo}
Fag Aninsic
F2UH9 olF B4l A1310] B Fefol wek St Bopol A of

-

162) EIA, Short-term energy outlook data browser(Z4A1: 2020. 9. 28)
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H4d Z=L99 AelZHH Tige it 24

23} 2 @Yo ZPAIH O Uefiteh. A, FAALE 2] EBH 9
3 4 st @Aolth. ASERst QYT A58t Fagel o
o HlaA Who PHSNES FHUOE FEYF AAE Ao,
ole] ket 717o] Sfele] oFloptSol ofegS AUk Tht A
N%A1EH 742 Slet Aol BAEgo, S4HE o] Ao
sieelgickn Bl ofdeh. B4 olPAAEFEA] th2E 20204
179 B 2418 A1 BRE 1ked 1,961908 A 57] B

1947900 HlsiAE £%0.7%) d58e2 & & Ar.103)

SR, A AAH 22O SAte] GO 29 Ao % el
A, o] a8 a9 B A FOR S4B LR 4% A
oF vtk A, G458 Bavt FESNEA S4E 2 i
A Ao Toelr, BE A% Lol B8 vl AFAus B
W3] 7kstot, A 44k AnlolA] Ak HiFe] 37 Yot &

20208 5AME 2L ] 1.1% Tasiel, $A4L 2.6% THast
£ Ao AYEt 41 $2L PR TP 42 52 T
o

S A% TRt A A Yol E5tal, F2U19=% Qs A AAA

163) OiEz 20204 1~78 E 7tH8 ©H 57120198 1~72)2t H]
HOIA2 2.9% &5(4,7128—-4,847¢), LAY 10.4% SI=H(1,111&—~9952)),
AU 5.6% 45(2,3372—2,4692)5 AO2 LIENS(ZAY: 2020. 8. 22)
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o] weh ] 3.4% AT ke 2,020 sEo® AgH
o&-o7IEAl F8 AR o7IRIF= A&H s HAAE Hole 7t

28, o7aS 9 oYdase A e d¥er &S 5T

A0 AEn. viAHo R pibe AFES 20199 75.2%0014 2020

AR TZL} 0|F MAUX| 19~'24
2 ot
2019 2020f  2024f  =z=op)
2A2 ZMMR(H E) 3,861 3,781 3899 02
MA | AME EMAONO{E) 83387 85236 94900 26
Ol 2IPIRI(MA, o ®) 35580 35861 38296 15
iy ANE2ETEHE) 1,001 1079 1147 10
TEES L a2 4uzEH E) 2354 2203 2648 24
A 1015k AH[Z¥(ko) 56.3 54.6 588 09
MAXE A TR 2l/kg) 2160 2254 2434 24
M RME A, E/kg) 1,954 2,020 2,097 14
071017() 113,809 112395 98740 -2.8
WES 017 IAS(RE) 48818 52041 56905 3.1
YAS(R2) 23062 26028 28767 45
43 LA RIZE(%) 75.2 75.8 725  -07

Kz $AEE MYDS KMI-FOSIMI 2 018510 2020 98 10 2415 AnE N2

LA AN BAPAES Txo= 20199 tiH] -0.2%E dI=E9le
28 AoAL 2.1%E SHjE AR AEEQrt FAE ZAJAMRO]



H4d Z=L99 AelZHH Tige it 24

3% 9.1 ST BYoIgo BU AP 2202 ARusles
ololl e} ofg R 0.8% F7Hed) 18 Agoltt. 44 4

o 7| At Al 2% 7ol A2 Fol7t U glgkort, £9L 2.0%011

A 2.6%2 MR SA1E 1915 A P 0.7% 71 AR of

ZE|9l0M, -3.0%% 9318 20199H T AT o8 FA=. W

o ol/llTer SARE ARELS G2 AYET THY ZOR s,

(B 4-14) 24191 Ol SYXIE 71Z YT} M7 A Hl7 21t

20194 CHH|
SU2%)

2019 2020f 2020f JIE | A

SIS SN E) 3,861 3,854 3781  -02 -2

AAL AAE EAHAOH(QI Q) 83387 90,956 85236 9.1 2.2
O HIPIR|(AR], ot ) 35580 42,710 35861 200 0.8

amo | TUBSEUEHE) 1,091 1,078 1,079 -12 -1
TER a2 a0EH E) 2,354 2,401 2293 20 -2.6
AH| 191k AH|ZH(kg) 56.3 57 546 07 -30
MALRL M IS, H/kg) 2,160 2360 2254 93 44
M M2 IHARE, Y/ko) 1,954 2111 2020 80 34
07121 (H) 113,899 109419 112395 -39 -13

UES H7tAS(HY) 48818 55338 52,041 134 6.6
HHAS(MY) 23062 28397 26,028 231 129

25 2AE XZE(%) 75.2 75 758 -09 08

71 201952 AR B
Af=: KA AR
oheE KMI-FOSiME A="E(Yearly) HolE|7F F45 = BFo]7] d&
of Z24199] Y& 7okt A o dHo= Z2HH9 ol F
F8 FA7IHAA TR AXNGAER(EARY BAYEE, 89
T+ AGAE T 23 HolA Aurt o

ﬂl

sk
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FEU197F siFElATg2 5ol v|A|= = wefstr] Asf Al
ol A e A-E5iirt. A|A” T E A T AT A A
e A4 Rdits 9y AAEA Al AAE 7INCE ok 54
dojug AA Aol 7|4 THANA Be S=7o] 7hsolth. EIF Al
gctoljul A B2 AIAFS] FH A HIF 435S A4 WA
A9 &84 mod] LxoA HFHO Hi ok Q1A &
A 25 & molsiEH AIAFO AMIA Q4] HlRE o] AJAH
o} @A Az st=7tol tigt ofsi7t B4 o|rh.164) weba] A|ARITto| U

HPH 2o A= AJAE] AR (System Thinking)Q] 37FHA] #+4 8491

e A, A AL ALH AR AR 169)

iy oo

(Do =

SSJ

=

il

>
T
f
k)

E

164) Z=g, US2K(1997), pp. 21-38.

165) LE8 Af(Feedback Thinking)= AIARIS] 2t HIALIZO| =4 2O2k= Mg QA
Sl 0|5 Y745l0] EE3l= ALIYAICR M-S 710] QAL AS HAL(0] Site
HS2RE SO + UESE AX30k= A0] QT SHIE MI(Dynamic Thinking)
= AARIOS| HENN MEfECH= SHSH Helo| 2HS 11 AAES OI6HGHIAL Sk At
Doz Azt Zulo| M2 HSIBHEfN| AS TR AR AfI(Operational
Thinking)= AIARIS| QA9 BHNE THEOCE EAIS M2t HZ4A AARS O[5
Sl REE 4= QUCH= A1

166) OIgiLt 2/(2015), p. 724.
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

ejoto] Agatsict. wre] sheRAt Heole] e A L mwake 9
T ARQEl AR Mesol SHetl, Bk ANG ol EAE I
25 249 9, wjelo]e] Ae] AT 49 B HE3le P o]
B 9ES U4, AHE 107428 71gekel 39 Aoz Agstent

H 5-18) ofigf4h BIH|0|H S3HF 1ot AgH| £

Ti9l: of &
£t7] 37| = }
MIELHHH A
TS 2020 2021 2022 2023 2024 2025
HIG|0|E ZE 7|8t AA U 2]
;31! [E] [l 2 22| KA 3 3 3 9
=]
QA BIEIOIE BM7|S TE8t 22 22 22 25 25 25 141
QA BILIO|H HIE XIF 3
a3 136 136 136 408
EW 25 161 161 161 25 25 558

A= A S& FAlokH A=Y

4-1) CIXIE 7]H A2 sHtEE

3t} g2 EAVE 2xske iU sitire iz,
ArdAE 5 wEjelerrt SRk o] RVsS Haske Aozt
Zasitt, oju] A AA R A #of RAREUEY, AY 9,
7] 5ol AlRle] &= oista ot A AlAClM AlRlFSHCitizen
Science) ZRHER £YPEHI e RAHEYEFO] oF 300714071
=)2100] o] Er}. E3F sfjfEok AlRlTe}t 1207 ZEAE Q] 49.2% = S
Fe7g 2ofrt.212) ARl Foj7h St off= AUEE 5 HHM-YE

211) Wikipedia, List of citizen science projects(Z442!: 2020. 6. 18)
212) Earp and Liconti(2020), p. 1.
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9= 71%71719) Bgol F7KE Ro| FH olfA T & Uk
20109 o) AAHCR YA HhEo| 7|3kt Bloje] A4k 7l&o] %
HeheA ARt LeAET FAsH] S22

wUEY, YRsrd mUEy 5 3
sfekate] 42 Auko] Alulo] Fofat 4 e AwA 7144 7
oX1A] Qgket. wWetA slete] Aeld of
4. ARlgolo] A8 53 5 N

ARl SRS AAG AT Wt 9

1

&3
c)
N
N,
i

A3 Fokoll A AL HlElolH, AHEY & Al43}F A9 71&
< Z8317] YA dAE e} g5o] Hasirt At-si Eofol
A HAE Qnes &557] Yeiie RAHBS Jd AHIE ok
R oA AIR1S] Zof7h Basit, Mo 2ARTS AH7F HAE Qle
e g3t tids] -&stAT AlRlo] A1 ARfEE F 7i’lo] &
3 FHE o]&sto] HAE Qe g4to Fod B B AeFo
2 YA QIzgE &5 o Utk HlolH A4to] Adlo] olsh= tii
29l m g 7:Q] A|UTSHcitizen science)> A A|AZO R ufjQ- L2
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257 H9Ie}210

213) ITMAE(2019), p. 21.

214) Kullenberg and Kasperowski(2016), p. 6.

215) SiPfEE M2 XAt MRiShs HEQE ATI0] HoH-6HYf KMol USRS R 34
Sh= 402 SF0|A Alich= ‘Coast Care” HATF QARGH HAO2ID & 4 US.

216) Callaghan CT. et a/.(2019), p. 1.
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(12 5-19) H|0|E{ 7}X|Ak&(Value Chain)

Data Data Data Data Data
Acquisition Analysis Curation Storage Usage

Xt&: European Marine Board(2020), p. 13.

AlHIo] otk HAE Qlets SEot=t| XL@16 = e oY
ot (3" 5-19¢ 22 Holg 7HAREOIA AR HolHE g5
(acquisition), #4{(analysis) @4 5 & 4 &’l‘l} ekt 5419

HAE7P7h % AAnst Bof 2ARTE Bof, A ﬂlﬁﬂ ‘5‘3; , 9
FrH7] 5 BEY Y, 4F AEE /4 *‘ﬂi g 5 A
HE 5 Aot Fold & Qlrt E3E AR HlolH —Er*ﬂ,OHE 3]
S 4 k. A A A, A9 7R E FOH gt Elojee FE}
oS- A ZeFR7L Z4gstrlol A7 Qlol AlRIS) o7t B asith A Al
AR O F2 ARlE0] Hofol= W79k ARlaet TRAER] Zooniverse2!?)
o] Z2AE % 3lUQl ‘Penguin Watch'oAlE g3aje} FHo] Ax|€
50t ZHltR 414 ¥ar WA AAAE #Pst, Alvle] A ou|]
£ 21 9 FZ BERdke Aol Fofgith218) 20189 490 A2
Penguin Watch’® ZRZAEL 17 8,355%0] ojsto] 1% 3,000%

4] oln|x|g BAsHg}219

o
3

217) Citizen Science Alliance AR 29 5= A2l 1k5t ¢ ZEO|H. Zooniverse= Galaxy
Zoo T=HE 0j|A %E'E'Bf‘iiﬂ ARIS0| F2RE AME WSIH0| FoE =~ U= B
2 DZHEE 251 US(K=E: Penguin Watch EH|0|X|, Penguin Watch Talk
74*”0' 2020. 10. 20))

218) CBC(2016. 4. 8)

219) Penguin Watch ZH|0|X|[(Z{A4Q: 2020. 9. 8)

279




CLE' 5- 20) Pengum Watch OZ2MEQ|AM A2I0] 2Aok= 00]X| Of|A|

X2: Penguin Watch ZHO|X|(ZA1Q: 2020. 9. 8)

A7) S-eluket gk 1F ok Ho]
Holt Azt A AAHCE o]
Holehe 47 Aze} QUtet Bufd-YEYD
5% 52 AT ) Aok 5% Hool A U mehE B3ty A
glo] Felg & 9 ARA, 7144 e 24T wast gk

3] )%} oAl ojyle] gto] Fastch Qo] ool

L AL WAV ) uhio] Akle] SAbeke of
S ol °l A}&o L o] 7]estol 1

g
g

= X
=
= A
=

W
10
A
:

L
)
)
i
O
t:l
L
N
3@
i

B
%0,
o
2
o
Kl

AEAORE 245 kR B Witk AHoIA Ao Foig
She T4 AT et gtk ESF Qo ook Hok 24T Ao
A AR Fel PR AT AFS oig Bas Ak 7
ARlo] hopt HofolH A Qe garshet] Hold 4
9E Fo] Wasle, AMKEE 5 Ajolo] YAGTA AHEIH: 717]
£ Jjstos 43 WalA YA wUEeo] Fofs 4 glojof Tk

T
rY
0
i

I/ 280



[o] [e] [e) :]__7_
S8 Blold TRt st A Al o Hdt A, ARslek
AE Z&ohes dldE3t ool 2+ 2
]

e TheTh 2 AR Zlo] Wasich

s7] 919 WAt BE ARE UAY OB ATE & Yk EAE

Eo 471 WE AL 9o sAgle] At

1

1)
S
e
fo
_0|L
au
ol
2
o,
oo
H

ofst Wast 9t 7R
oz 27 ARAY el
AS 7t v ARle) o7t Basid A

9] Felohet] AolgrosH

T
siotdele] asd-FA220E Y Hat ofye oo A%tk Q1A

220) ESIHH0IA AldlSks ‘BSSEAIRN 2 2o La2(0] AIZI0] Eoish= AIHe2
SHOIEEAIRIT QARSH AIZQIN| MAteur AX2| HE, HU2HIE L 59 s
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251 Tk 2015~20194 5 A4 FLWRA % sero] st
L 3o ey st

RSO} WEkT PSP HE 4 G ZMAES SAF Fash
k. A s8] met S 8g0= A%
SO IR 4 HOME AAT BASF Ak, £ e85 5
AFUE ST Tl P IS A Wk RO AT
TR uisk A8 A= Basi,

o_‘__:}ﬂ-r 314-1] /\}oh,]. ﬂo] oo ,g} E_o] H}Hs]._é slor71re “H*c]'_o_i

O_u
%
e
SRl
(@)
~J
=L
B
=
>

H 5-19) STEEX| A /4L

0101, 01241, - Q0L SEVIS 5 BE 0| 0}50| 2T Y B 250

SH T Horo) 210] 0123 4 YU FOfES S HEX
oy TR0 PST BBYS 0171 RO BB B B
S T2 o] so| M
TEAQS: ATHX| oMY B2, HAI0[CS, EXHOHAA, S0l
e mEEmox
CHAIR]S ARl SROOISEM, SHEHAL HBAI S 74 =
{4 B7HA MA
Reqp S S

THAE 1,69 2 SHE (3] 1 X|4HH|(EE BEARIR =5:5)
X2 MRS - 2|5H- HA0/(2019), p. 65(YXIR: SHRTLIAL LIEXIR(2016), pp. 4-16.)

(3) AI.Oi |:|| xI‘I

HAE 719 Al g ke AR olle 20259714 & 6139 o]
At BMFHA DAz Al FRE F5A
A0 FAEEd, 20204 SRE 15
Fet 229 s ARt AARES SRS 2021~202249 0= ERE

221) & NOMESA(HE o), Y5 ZAAASEGE Sal), tiRic-2WE EE*)

St2tior2 (R, HSYH H%%(’47 | AlS), Lol SH(E: 22se
Y2 HEX2(2020. 7. 2)
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AFAAS FXl5k 2021~2022L%°ﬂ 1‘411% JEE A

=z
st7] ot Adl= A, ERE 5, AMEES A 5= AT A

S0 0 SOAA A9 e, A Y 7R aol

o it 200 OoR Hid 1009 o] 483 o= FYHrh

H 5-20) CIX|H 7|8 A2IE0H SitE= AtH| &8

MR 2R S = ! <! A
2020 2021 2022 2023 2024 2025

S10H-51Qf IR QUZ 2t A 2IEO]

Zaym oz 3 10 10 5 5 5 38

oli20[8 HXAIE YE MSAY 5 20 20 10 10 10 75

Ae|fXL 8o 018 7| ErAIE 5 100 100 100 100 100 500
3*71| 8 130 130 115 115 115 613

A2 FAMNY S2 H1I50] MAF =3

4-2) YT TR BTt 215
(1) mey o =5
SAFFIALL A HFBET APIRL 5T Tl U A

Aol (TiIFHAL R, A2%), ek, 7511] A5 A BARL GAsy

3 meAcolt D AR HEAOE SN 5 0l
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AAA, A7, old 52 7K E} 3t ASY olsiFAAR 1t 6H°t°l*‘1°ﬂ
gt klol sk Zlofth.223) wbA SiFE AL Y] FFARl 43
£ AolAE gD T SfdArel thet B3t HlolHE 2AR Yol
2t 27 S AR 5 Qe ZA7WHevidence-based) 2AHEA
Seuetolde 20199 TelFBHAEH o] ABE ofHE e KAt
S AR 2021971 f2uet A ol thet sigst A
£ HstL Aok 4 i SFTIAY Aol EEE= ARl
A B9 Qe gt RSt 4% 87 A A5} sk}
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[o1E 9]

(2) MHLE H FTUHY
7t OX|2 oHYSZEE 8% o Ci0|E

E
AT ALS gk oz Fefol=t] 7P GHst dA= sgst

222) Ehler, C., & Douvere, F.(2009). p. 18.
223) Abramic, A. et ak2018), pp. 23-36.
224) Shucksmith, R. et a/(2014), pp. 1-9.
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225) OGC-IHO(2019), p. 127.
226) %|31E 21(2016), p. 127.
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RIS % BAE TRLHQ SiRAt SOF Rt U FRE0H

EUs= SiSSZHAIR O = Q19 A AA4] HelE S7gstal, A= ot
e 44 o2& A Fste= BONUS BALTSPACE L2 E227)
g 59 s AAEYE = (Spatial Economic Benefit Analysis:
SEBAYE 7N&siitt. SEBA: sid3edd, Adh, oy, sigFal~ag
S Sgoldol e w9 F1HH REE gQlsty, 1 ATE AR &

ke 715 WA AR

(O3 5-22) sHSHLUT 2 SEBAS| 2AZINX|T) OIA|

Xt=: Babara Weig-Angela Schultz-Zehden(2017), p. 43.

SOl 8 7F FES Aol oSt ol 7k Held ojiran
of EESHEE Aguste, FAol 3744 WeolA SFRFY HA ]
oet olalE STAI717] 9184 SEBAST 2L SjokERES] WelRAE
T Apito] st ok2d shergziolgel olsh WAISK: Akl A
A fole HESH LA SlefHE A8 3, W R, &7
A AgolA] AT IR AFsor ek

227) UESHS WAOE LISt oY HAHIE M, shzst| st BMES /WLsh| fist &
2HE(XIZ: European MSP Platform SHO[X|[(ZA: 2020. 7. 14))
228) Babara Weig-Angela Schultz-Zehden(2017), p. 43.
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We7|eg BeAliE 3530 Bizto]l dYste doleE +y-Alkst
+ AL HlolEE 24 &5tk ERES T5010] HolH AEHAE
Zgstarzt 201949 5E HEloje ZHE A A 5 ARY'S 46k
Q. 20204 79 B 28, ¥, L5, B4l Kok 5 107] Hopd 2
E3+ AE(100704)E 7hAste] EeolE A (bigdata-map.kn)E &
A HlolHE AulAsta ot SHYFARLE npRT A2 §FpAl H)
olg] Z#¢E(vadahub.go.kr)S F=3t0] Y, 4L eEH, AL
A, F5t #opo] HolHE 4 - itsto] FAA Y, AT E ARIEE

oot JEE ATt .

!
44 0] Aol Bastel, oA T AT, oA
AR, HpsETue 5 ks dRold WSk LE 9
AATAGNA Helolel2 8T £47142 488 4 Ytk syl s
of AR Bk, FAYEY <

~off 5 @ Aol itk BB opje} HjokEzk ol 84T e we
PSR 13 S S A A HFAAE R e

229) 27 |HEYEH(E= %'I |2 (evidence—based policy)0|2t, A5 HSE 22
QI ZHO| 7|=8t AXE O0|EHKIZ: 7 [HIARY, S747 |2
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H|5% EAE F2LNQ it £OF T2t o Aot

ZAEHo]A(Microsimulation) 7]&°]t}.

nlo|AZAEH 0l 20009 E01A HFR 71ed} 8] HolE 9 &
FO=E mA|H fFoi A dlEchet LS| ol 8HAL
EAIEH ]S AIRACRE Aad Y, FEd 2y, SE4 RPoR ¢
Holn, 59] FEd 23 v Algukt thde) A 4 73Alst e
Hglol| wE A3 IS Al wet FH R mdektt webk Al
Aol A B4 o] el Sk 9] STkl Ao Aol EHgt
HYTAE Foks BEE mlo]AZAIEH el 7ol 7FY Adksith

npo]AZAEH ol 7S 0|88 sjYFItolE&Y] A FFalSS o
i 22 FARE 7L Qi AR, AlEdlelde] At BY Q1A
2713kl & FFE Tt nEtA By oA AT £ 9l blo]
B9 o] F9E 7|&0fof gttt EA, Yt oz Algdold Aol

S= 93 A5 dolg7t glof A% Aol ofgfo] it} wEhA Bl
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Qe Aot A BE Y 5o A sf2307t X&H o= u
AR Sl ARl FoH®BrH20174 71%) A AAAsHFHA
3D F APAETF 22 4-55FAY Hlgo] FAl 7|F0= 390.8%
(3,842.5km)ll o]ET}. EZH AMI A A 2AH20199 71%) At FAo]
SHEAY AZsE 2199 Hgo] 61.2%(250704 F 153704)0 o2
t}.232)

230) IR, 232030 [ME CIHAGH S USHH ‘HRIA SHU(ER), WECHE)
x4, HE, 7*“. 54 ML S oY RIS I
IHoHE HOI8K2021. 2. 19 A3l OfX)

231) HOtMfHFItNTIIE Sof =& K5 & SHH=Z 2t X™HQ| AfsHiiH| MSSEMK| 1
2ot QXKoo HEE et

232) ilU4=A2(2019c¢), p. 303.
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SHOIRHSHF R+ SE i
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[[]3 Moderate 20199 A4 EFHH250702) |
s (M2 Low == e,
*,,_,,,.—" Wl Very low i T BT
’ " L j —— B [T} ry &
Bhm 0k P - o e i

A2 SHULAR(2019¢), p. 310 U Sl LHEXIZ(HIZHALR)

AR FoFet Ul At 7|1SHstE o] tE SUHd
RAOo2 . T 2997H1989~20164) -2y} siH B A
FES 2.90mm/yrZ IPCC(2013)7} 33 A AlA Hw+¢H2.0mm/yr)
Hoh b E=3 vt Akl =8 819l HiFY F=rt AR
oF oA Aoz Yl Stk F 1097H2009~20184) SHtEo|
FFE v HE F S F4dm/s) ©] 50%E ZFA|gH.233)

Syt AdelAs AAR st A&HoE TA¥stal Qi 7] FH
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-8 YA AL (2016)914 = AMA S T A7 = 2
=l oy AQkAS] ofl&at TRt BAlE HlEsith
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25}

233) £YAE(2020. 9. 8)
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

ddlolE Zege S5 71443 sig H=et HholHE 4 - AlSstL
%o o] golge AHE dSst=tl E&stal AUty NOAA= 20159
B 7|4 dlo|E|(weather radar data, historical weather data), 9|
3 olH|A(GOES-16, GOES-17), Y= #&(Geostationary Lightning
Mapper, Vaisala aggregate), 219 dl°o|g & 1307] ©J]4}9] Data Set
o] ¢AH Hldoly = 85t }lrt.234)

H 5-23) NOAAQ| BIG|0|H Z=ME ~F G0]E

1= HE
XA BEA fé* +H #5S SO0 ~8d =2k, 0158, JH 8k, %*—"‘-;%F %:'—‘.- Y
e, JHALE, H7 1Y H 8 O R HS 2 V| 2l R g
o JH?(I%IJS £l EHHIEfI’S% R&=0fA #’é_@ Al :At(radiance) HOIHE
MSot0] M 3 2t O|IES ZLH 6! HEe 4 UES Al
d Al Z39 x BVt Y /s T SUH MBHE 02 8, S5
Sl L 0E, HYIF oy XS B4 SO ALS = HiEo SAY 19, =1
|01& 3 MU MEEE 25 SUEE, WY 539 ARIE O L S/t
dot= K9S 2ot | -5 = SIS YU S MAMHNSS flet =+
o SR HOIH 28
2 Ol HAIZIO| P2 t 2 EMOIE H H A 7|12 22 -CI0IH HES

M BN X7 BHOZEE 3m AHOIA A= Of7]0] A HOl

Sy A, Fer Y B S, oot YN, 25 HR| Y BABON BEEH |
A CIOJEL, S % SO} AJEd TIOJE] i3

Az eAE-247|-0[4=(2020), p. 85.

oAl

IAATL 5 PAVIEON ST HolHe FH} 8-S BAske] 3
% 20| Bagh wgole] £88 w23 Bast Aot dka A=
9J5t Wgols 75 MEQ A4S 2415k Hrke w13 NOAAY ¥
Yol8 29} Zo] EUA AolA] FAsH: Ho] BEAY Ao

234) NOAA Big Data Program ZH|0|X|(ZA4: 2020. 10. 6)



A, AAANE dSolr] At 7Ies HEsoF ot =oflA H
d 79k MY, A A5, AsAsE o8t AR HA 5
AMoI XS] ARl cflSZS fRt TRt AArdo] FAEL Tk A
A3 s 2ok 3 A4t AT Tlee E8o] ft V1=
T7F ARFEAL Qo AP EoklAle V12T B4 es 4
Hi A o GRS SR FAFY 43 ARIEY TIeS
g3t oY S TS ARAL oFd 27] AR & 4= itk A
o] WEHT A el H wths Ae LRt AlFsHAl A4At

ARIEY 7les B8t Ae] d RdE /e Favt Sl
A, AtAel oS ZdS Hdat FA A HoitnE ST
a7t Qlrt. A thg- B Bast QLS dSoket HAY
dokAjsf w F= 34 Auprt BRIt Lee et al(2017)S AAA ]
TN S A BFE 5] Yol (HE 5-24)9 2ol WEE 14
Sttt SEHLRE ARBIAAE, 294, 71F 89 5ol ARE U=

olE FaLste] ALAI S0l At g AT = e Aol

B 5-24) XY LioHeY £HS 9I5t B0t SHss

Variables Definition effects Source and data availability

Damage costs Toital annual damage costs from natural disasters — Yearbook of disasters published by NEMA
1916-2012 (NEMA 2012)
Socioeconomic variables
GRDP per capita Gross regional domestic product divided by te + KOSIS 1970-2013 (KOSIS 2017)
population of a given region
Localtax + Nontax income

Financial ind ok of a = 100 x Local finance open system, MOT 2001-2014
local govemment Tital et (MOI 2017)
Palicy varishles
Disaster prevention effort Ratio of budget for disaster management i te - Local finance open system, MOT 2001-2014
iotal budget of a local govemment | %) (MOT 2017)
Environmental varishles
River length Length of the bngest continuous river chanmel - MOLIT statisfics system 2001-2012 {MOLIT
in a given river system (km) 017
Urban varishles
Tmpervious surface aea Total impervious surface area (km?®) + KOSIS 2001-2012 {KOSIS 2017)
Climate variables
Maxinmum daily precipitation Highest record of daily minfall (mm) + National climate data service system

Annual precipitation Annual total rainfall {mm) + 19k—cumrent (NCDSS 2017)

Xt=: Lee, Hong and Kim(2017), p. 3.
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Mo Y HAE T2 ot Z0F = 3 ZAUet

L}, RZ7| GIOMYEHRIE BRIS Qs CIXIZ BUE g

QorAfste] EA 0z ] AL BF7) A AL A
Az oz Weld 4 e tIAY 78 AAT FEo] wasi nlE P4
g3 A7) o) AT 5-24))9 2o AR The-2j-

A2 olollis F18 e 8 o 2 Atk B A

A
AR, fIB) due W Fyslel oysES ¥ Wast ek

AN S Hefolr] St AAH2 @ B 9AE d8 HE A
5, @ A diS 71EE 9T % g AR} Alg, © AVdsiAl xRt
el ot gt oS 8t @ wsf oAk ‘%7%]% T HE 5

F 5°] Zasttt AMSIAY el AlARS W] et Baskal
oS 7183} w8 At g efsie] HEo /}l—’i\,—?} zZosl Weslug
Gz 7]Hke] E3E2 F4 oz FEEofoF otk

(22 5-24y B7| B4Qisimalo} RS 2 0jg

Disagter
Praparsmans and
s Galey Programs

A= 0] 8= SEH SHOIXI(ZAY: 2020. 9. 8)
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Cl. AOIE 7lsS 280 Mol ¢l 7[HAIE 715

o AlRA oz AFAE HElolE 7= AR 809 €, ALAE =

TS AR 359 4, Al mEl R 7 BE A5 ARl 359 ol
488 Aoz FAHEH. Ee 5] ALY BERE =52 A
sfiebd 7RI 50l 242} 70993t 859 o] £28F Aos AL,

H 5-25) CIXIZ HOHYoH 05 BRIAIAE 75 Ajelt| £

Tl of 2

M2 oSl <! &
e 2020 2021 2022 2023 2024 2025 -

OIS EICI0IH 15 At 10 20 20 20 10 80
AT OIS B2 15 ALY 5 10 10 10 35
OOl s H FH 23 15

ho st 7+ +8 28 7= 5 10 10 10 36
At
7| CloMpsholE 22 S

T 5 20

22 A0 20 20 5 70
THSHOMA 7[HIAIAE T AN 5 20 20 20 20 85

~

oA 20 80 8 80 3b 305
A= A S5 HLIolo XAt =8
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1-1) Y YHUHX LB

(1) 224 & 54

SR gEshs AL A A d71edt ATedstE
gt F=Y 71T} 5 B2 B8 B Utk AR ouiA 9] 2
8790] gl wh g Ql AR Aol fejuehE BI%

gt oA =7ie} 7|gE0] WAL Q. A= X2 o] do] diet
g2 i ZoplA e iRVIAI R Hithe] 25, 24, 5, sl EA}
S 98 7HA sgAEe] Mz AAoluAdes FEEAL Sl Eot
A< g sig7led] T, A BAF 7 g 5ol AFEA
259 galFo|i A&7kt A
A}, olo] A= 715 Hsto] tigstal vlg EE&Fel oA lzeks
FAsk] fsf sigevAl el #AE T At &3] S-S Hh

=
€ A8or AAUA F w2 HISE AAT Aer A/ JHn.3Y

i

o] &4Z Faslelr] A3l 71E ol 8AE AlFd] AEsiof ditt. P
A7t Agsketl 8% 4R FAIA 3, A7]s, AlHA(Multi-Use,
Co-location, Coexist 5)& S QIt}.230) 5FA|F FAlo] SfYFA7} 1
A 2ot lslh] Sl olF Al¥sks B8 IFAHAE K
Astal EA ARIAE FAISH] {3t A = 27t BagE ook St

A2 HES 5 AR S A, SR ALA B o

o] = O

236) EAEAN §=(2020c), p. 1.
236) ECORYS(2012), p. 12.; Schultz—Zehden et a/(2019), p. 123.
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H|5 A IAE PZLHO oA 20F F2F Ll Matuior

Lok} Stelzenmler er al(2013)9] COEXIST Akl Aol 2Jshd, of
A AT B 5 7+ FES S5 FAA, FEA, AR 2Hhe Al
He £ e TR e = A, S7iee] By E ) i
7t g4t B &5 BRh)7F AL, Z=ollA olF A8stal Qlrt237)
g A&7Fse S-S H ol FE 75 E T AT o
on Hrh St Fol RSt FAlo] §413} 1o whE A2 A
A A2 7|31E AT Aotk ek YT UA 71e(GidS1t
TELE 7182 54 379 B8l AFoHL, AUA AE B3l siY
ol-gAtollA BAA ol Algsote] FEEEL FAA ololE Fistet

L oldL A= 4 Qlr}.238)

L

mal

(12 5-25) COEXIST Algd L 22=Z0FE 2|7 g

FLSSESSMENT OF STATUS

MAPPING (1}

DETAILED ECOSYSTEM MODEL (8)
FARM (7}

KR Stelzenmler et a/(2013), p. 14.

237) Schultz-Zehden et a/(2018), p. 19.
238) Schultz-Zehden et 4/.(2018), p. 2.
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gAggo] &ls] o]fojx1 Qe FHES AT 35 &
(Multi-Use)239)- 55U A|(Co-location)2400]] tigt tiFst 7]& 7t
Z-go] gls] o]Fojz|al Qlt}.241) oo} T HA Ao Y= o] T

9, o8B, BTHE AL Afole] BKdA M Al Arhirade-of)S

i ©

r

A 4 ARe Haskel] U5t Bel M, AEAR] SE 3 T
Zalo] 2sfof & o]t} 24

239) SsE&(Multi-Use)ol| Cfst Hatsh Hol= 818, MUSES(Multi Use in European
Seas) M2 SSHE0[E 012 “X2HCE st X139l Q=X =5 MES Lo,
Ol oHYSZHEUZ|0IA O|R0{K|= CiYst QI7t 250 Xele HEdl= Aoz, XY
A #HE| JHE0A S Oldel AZAIO| Qg ZEXQI Xt SR HelE T
(Xk&: Schultz=Zehden et al.(2018), p. 30.)

240) 3SUX|(Co-location)= SHYS7IO| EEUN S7HE, ARIE LSS LR[6l7| 2l =
Mo SEE 2Rl AE gel WHKE: N. Christie er a/(2014) HIZRE ZHy)

247) 032t F=0iA AT L 00| 0= Fk 58, HIPZ=0IM= o X|CHo)
st HEO0| F20| HEE O SHASZHX|0A 500m O[LHOY| O1F0| 7IsSThRiS. HY|
Oll2t SUoiM= oI SHASHEHX| O 7 LHOIN Oigls & 4= SIKIEH HWI|ol0ll=
U o7 AIHAIRIO| US(RHR: Schultz-Zehden et a/(2018), p. 19.)

242) Schultz—Zehden et a/.(2018), p. 20.
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A, BEEAS 9 ARAA A S, IFL olglo] FEE 24
She WS FASH 7144 AE, ARELTA AL B RS
915k 4k BE0) ol AN, ml4-02 Tefek MSPAIA] TES, A7)
o] T LFAL AT % AFTATe A AL 9 A =
279, A% A} Bobd ARE Fuah] et e, GAH e

PRI AE Aetel vl iAo R B BT ¥FS
Sfap] et Barlg AFRE ALY FHAAY A, A
B4 24 5 AT % ARistel digt Rk wasic

sfgutol Amef B AFEHA 05_7J —’F 330ES *3/&52 -

£9 AP ofn] A
0871 44018 9

A sigEtole ouA|e] =y ATtEE 69 9, AfdAlE 4K, F
ARbE 409 AER wotE Al glof oA GAJRt il HEEX 9l
= & & Qloh.249) gjgHtol . o | A] fope] e AdliAle A-EAL

243) FRMQUB|Y 227 MRHUTRO0[ HIO|QULX| 22 AR1(GHUHI0|QL AZZHE),
(ZA: 2020. 8. 18)
244) £HE(2020. 5. 12)
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227, AESE 5 = sigHtel 0w A AR Abdeh W] A
T it Ade Sfsior <.

(3) AtdHl =H

T S AgEEY dAlR sk A vidsteT A2F
© ARHlE 202597H4] & 3459 o] 289 Flog FHHE. ds
SRS 3588 2AVIe(EeE8S des, dided 9%
S), o U AEARIZ AF-Tle Alder S48t oF 2009 €]

>

4234 7102 oEh. oje W HFBFY AL)-HA-87 Fl
=g o] Wagh, ol o 1009 Yol 489 Aow o4
29k AR} RGBT BYAFES SA] 9% B 7HL A
stelel Tl A4 77l Bastch ol R&D 7147hEat A1AK] of
2 ZES Beste] 2%k, oF 59 Yo 224 Ao P

shepitol . o AL sheitole S, soptol .t S RopoA
AH71e IBE 9o 271 RaD Aol W 4094~509] & 2 o

Job oL ox W

rot
== =

S A& ow Exdor stk 3L ool ofiix] AH_SIE o3t
F4 Al 97 2000~309 U FEY| FA7F BAT 02 Yk
H 5-26) 3% HFOILIX| - BT Aleih| 2%
EI9): of 2
R | ]
ST 2
rrtHE 2020 2021 2022 2023 2024 2025 |
oS3 SUM=f oA 60 60 60 65 50 B0 345
SHLHIO| LA 717 20 40 40 40 50 B0 240
HLHIO| 0 HX| &8t 20 20 30 30 30 30 160
u71| 100 120 130 135 130 130 745
Atz FAAE S FAIoHH XA
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

1-2) Hydrogen Green Grid 1=

o= 7 AAE FAHoks 9 {FE2 B4 SH(Net-Zero)= A
aFotal ﬁoxﬂﬂ‘i% Aetd- g o s Agsi=r A Agoz, o
YA#Y 883} A5F AUE J8E 15, AR A] SA7|RE 4

I 5 19 ZdeE By 4’ 5
w3 TRt 58, B, g 5 A

= s A
450t AR 9 g4 PATR] 5 A

79 19 BARA d508 $HEH S A A4 st v
oFo] M2, Euet 4 TFAES 20224 39 E, 20259 109k
, 20408 1017t & 5 A&A 07 ZFUsh 249 o]

4

5U7IA] 4003709] EF2 & On-Site ATFE YA

-
o
4 O

02

= ojtt. §3] =i ofHA] QtHEe} +471HAL] QHY3t B

224 $4749 RS 95 20309 171 23S AIFCE 20404
40719] 9] 4 FETE F5T Aotk

Jl

mO

& FHEY 752 B9 v FURE FUsH] HeiAe i
A& gt A4o] "gsich YR 2018WRH F 7,5009 Y FA
SFot pATHT ARIS FAskL 1240, 5949 Eemshaven@ o]
& 25008 F2E5 FAE A7)Es) Au], Hpo] QujA 7pASH AdH], A3}
Zotal Qvh247) Teu e=juet @

ol B9] S4 TRUS DA AT 44 AR TEo| 24

4
B
i
(£
|m

>‘
i
Y
o
>
it
o[l‘l

(]

245) AR &S5(2020a), p. 5.

246) Australian Government, Department of Industry, Science, Energy and Resources,
"Hydrogen Energy Supply Chain Pilot Project (442! 2020. 9. 1)

247) Maritime-executive(ZM: 2020. 9. 1)
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Ha A &}, webA Hydrogen Green Grid 7+5 AF9< 59l

(2) ArU
Hydrogen Green Grid 7% Ao+ al4®7]& 7|9k Hlo] 2(NA1)

ok
a

i A, LAY Y A2 FAY, ANT 4 3ET 7S 5 A
A&7t 24, F9t Green Smart Grid 7= AF4(AMP, 44 ESS §),
WA 25AE 2 AN =AA Y T 45 A (A E)
Ee A, A A A BSSGI RS+ PEM) Ba AN S

FHote JLHE TS| Al eh AL ATk k.
AP 24 A B9 4 THT 75E S U FaE A
Asto] Sl 840 THE 4 e AT I S A A S
7= 719t o] QNADSAE FAbshe AldE 250k Pt

=
s -
G W ING U4 A7, 540 HAHING, uto] 9), 4ol B
%L o

(€]

(e} 3 =A%), A4 HiE 24 S49Ad 5ol e
ELF FAAEYT T RAE S8 40 V1A, 2A”YA 5=
FAGLL, FAE E83 P44t Eof R&D ¥ AFHA| 2SS4
of it} 29Jo] NCE CleanTech®}t 22 HgHg Aut SHAHE X
Agota, Ay vk 9 sjoigu] o] Hsjg 5 52 1T & Yot
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

(12 5-26) 4 HEH JHEE

45 oA/ XY a

7tAE Al

K= oiY4AR(2019), p. 129.

Lt. &2t Green Smart Grid 715

YTt Green Smart Grid 75 A2 3“3}/\]’}:;19] 4 88 THst
7] ARt Ao QI 4 HEJUMORRE FHTE A U Y
oA E87Ms3t AAE F=34t olE ol YT, Straddle Carrier,
AGV & @4t Y o]54n]9] oUAE 4k HghsfoF gttt sfjolA=
715 F qUAYC R ARESIL oy, AR 3 HiEE FAE 1L
2 73—?— Aol W21 7A 7 oyAago] 2 FadrdAze A
Ssh= Zo] Zasi.

obEe] avHk B it i Y Al 45 AAY e M 5
A+ A= SHAAE F=3f0k k. =4 F2 Aol grde 4
T €< 4,00099H9] 2FARFo] EUSIL ol T 87 w& A=
g ofF A3 AFoIM FEEe Ak Fo ea7eE P A
2o FH4 22 9 8= AT 2 —‘-ZlL 7|8k AntE A 53foF
St} FAlol et Wi kg, Fals 28 AR Al gigt S48
H3F ALER] AMP JEEH AA: F53foF St
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E{O]2 Lf HHEHA|
AOE OO 2 T2
%

Rz oi4=AH2(2019)), p. 131.

C. =2 ESS E5 At

EA A9 Sh BSS HF AYL Sa AT EAR $4F o
SARAA A9 BIBOA AU Ad A 73 dher] 240
oItk o1 9I3] 4-ESS 7] nlolAR TeE 7Eo| Wasith oy
A AYAL B4 1 A Bobo] oS Ao AR HASH: AS B
H2 AU IS Fus] gIstel wiEe] ESSE AMSSHT o)
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0| 2719 BAglo] 50| AXslo] ek sio] A YA
5o o) 84 B 98 AXHgoH FAO L2 JUL T
o2 S Juo] YU LF SEOIE £ &

OlE 5L & WP AEE Ao AFRRAA e Yelo]
ik 19879 AR o] 321.6krE FAFEQ oW AfutE 7HALY
o] Htdel 1998{ofl= 208kt Eo& 113.6kiE N}HULH T AA
A 9] 65%7} gt Holl AR E 2E ¢7|= Frh.200) o] & s A
Ae Bl o7l SR o] AAH WERA A& gesE e FH
S HHFOZHN 5YES,E BT 5AE 2T 5 Ak ot
A olF SE Sl Sl BAE AEE E7] HeiME H4s b
3}, 281 olF %t 559 Aol EvbEsitt

A A 2AE Qg oS AAT 25 U2 AEL 2 oS
A AR ot Y Yot Y d shE2 QI A A A|Y
o g Fgdota Al A9 A9 Faf HshE 2] s 19874 A
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ﬁe% £ AL J—LA}— l 3 SRt FEWEE, SPARE, KA
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

Yo7t A A oR B FHlow S HigtETh HloldA T4l o
AS g4 fut violq Yoot sdo] AL wet 2
| A% & 4 9lo] A3 THS0] SHME T o] WAt
250 AW A7 B BEA S8 A 5 1T 247} s 2
AR E SPER olsjAAT} Hasith AR B8 77
Wk B A e 4 9T, o]F AU Eeurks e gre

ol

)

AYILA S NG U Folk. shet AEe A 7S £
THe SHol A 817 Aol ofulzt A, o] %Al (RIS A4 o

A 1R Az AREE 4 ek

H5-33) 5125 U 945 T4 2 0 25 318t
242 i BB on Hi; Som o w2
oy TS e P P TS == PN
(ha)  (ha)  (Btm)  (Zhmr) (m) (ha)
AlBH OHMA 11 17,300 11,421 33,233 18,148 5/12,700 4,990 %Z
s JUM - 5802 4482 5444 23817 1/13.810 4,740 57|12
HOF  WOEM 76 3,650 2,285 3,149 2,041 1/2,060 3,490 57|12
ORI 76 3,197 397 9.881 87289 1/2,564 13,489 57|Z
M@ MBA 79 2,594 989 7,725 6,105 1/3,360 14,511 57|12
M2 OFH 95 3740 2.050 1,461 910 1/10,600 1,645 YZlZ
&  Usd ‘85 7,648 3,700 12,200 5318 1/7,807 7,700 57|12
o - (97 1352 700 308 209 1/2,980 700 EHOHZ
7 SiOIE 91 9,776 6,891 12,364 4,922 1/6,458 9,736 B
s9 MEM 91 5817 4,115 8287 2,114 1/1228 3,745 3O
28 2 19 512 - 044 927 2/1.856 2,468 57|Z
23 TEA 19 1,134 - 1,933 1,730 1/1,082 4,722 57|1&
SAL SHA ('88) 1,260 646 1,085 868 1/3.474 646 HEA|
22 2 Z 90 3,650 - 13,213 11,187 1/1,127 43,632 57|12
Atz %_%2;; ‘06 40,100 28,300 53,542 35,472 8/33,000 22,550 57|2
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wx A% ST UE oE xaE Rew z/de wm DO
c® ST (ha)  (ha) @mw) @mw)  (m) (ha)
P T I T 2 Sy 25,316 9,248 1/4,350 18,139 =7|&
get  2FA™ 92 12,816 7,960 24,368 13,847 1/2,219 9,720 =712
=23 - ‘94 7,433 4,540 13,239 7,466 2/2,120 5,330 57|12
ofie  AARM 94 3,021 1,842 1,920 1,234 1/1,874 2,367 =712
ot - ‘98 315 213 123 112 1/3,037 213 ATIZ
AfLH & ™ (91) 820 400 466 437 1/3,260 400 A=
Fasy - ‘95 209 118 188 41 118 15+
. 18H —
s Aot (‘92) 3,100 1,860 3,372 1,662 1/2,853 1,860 1&E+
A H=EA 317 279 280 &&=
QR - ‘96 257 164 140 111 1/1,300 164 A=
e SEMA 98 370 225 246 141 1/2,076 225 &teH
iz - (‘'94) 243 157 103 93 1/1,160 157 e+t

U €7 ('95) 900 400 919 639 1/3,225 400 MEZ
SIA(29K|1F) 235,486 136,367 178,137
F1) $B2 SAUBAL 57132 SU7HBAS Lt
2) Nats= 199730 R SELAOL 0|F £ZE Q0| IH AlSIZHZ SEGHHA IHEHY
4,304ha%t SX|IEAN HE 3 636ha= I/ F0|1 P45 HAEE HIE F0| 50 ZA 5
X2 A4HB(1999), p. 88, QI S=sEZXA2(2004), p. 20.

(3) ArdH| =9

A 543} s g2 A3l A AIjbE ARE FA08kaL o % A9
2 I3 ARIE|E o] &e} o] AT 4 ok AA AR A
< WA doht Hupel 4017 "ige] 1 33 A oo
AI7h e ¢ o, Fd9] 7Rl FRE 1980dH o]F AR
A o] wEetal i ARelE F4sk3ltt
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He: o 2
= EST =] -
MRS a1
o < 2020 2021 2022 2023 2024 2025 |
LM AR BEIX]
Ar Al 2 5 7
A= I BT} A 2 2 4
=0 51RE g Hs A
HE o JurHa 0t I L 15
ZEMX| HHES R ALY 50 100 200 300 @ 400 500 1,550
SIS THE AFY 5 50 50 50 50 50 2565
SHA 57 162 257 355 450 550 1,831
A2 QA S &6 MR =Y

3-2) YT MY 25
(1) 22y ¥ =

Sgolli= AT HEFY 90%7F A4lskaL gloH, §d] Syt 3
9] AYYEF = 32%/1,000m2 HHHEHT BES 5 7IF02E
AA 190l siFohs A th20D P E T3S AFAEAS 7+t
£ 718 8424 BHHY Al BAlo 4, diguto] @4, sk
AELAY 5 A -AAE L8] tidoltth

FEU9 o]F IS = FETHFd 71 ewst Zed 2 Ao
A FE5k Qlnt 20209 FAREAE(UNEP) A= &dst
= 494 2 75%7t & HelHA0A Z|Igtta A &gt v 9l
t}.262) wEbA PR T BAT e 2 Ao o, sfokAt
A9] 8440l st 2 Ftah #A 7|evido] Basitt 202049 AlA
ZAZA(WEF) BaA A HFYE Tt ZTE A AL H]

261) THLZEALIZ(2018. 11. 1)
262) UNEP(2018), p. 3.
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s ﬂom WEFE ARske] el A58 zoie] -5
Sk ol &A1 WA, ARSI Amel 0 2 24, ofvix] ¥ B A
2 £3) 203087k A7k 102 1,0009 2 #=U2, 39 9,500%!
Ao REFHEAES 7H4S AR AYBHrh269

SPBE Thpgel AT 4SR5 ol8L HPYAAS Haste
FAl] sS4 Walsh Agislol] 7lelg & Utk % shefutolo.
HYY 84S FAE FBT AP ALY AAZ W 2
Y7t BEHOR Sutelolof Tk

@

Food, land and Infrastructure and the Energy and
ocean use built environment extractives

Total business | | | jlot=l

opportunities by 3,565 3,015 3,530 10,110
system in 2030
US$ billllons”

Total jobs by

system in 2030 191 117 87 395
Millons

“Basad on estimated savings or projact market stzing In each area. These raprosant revenue opportunities that ane Incremental to business-as-usual sconarios.
Wheara avallabla, the rangs Is estimatad basad on analysis of multiple sources. Roundad 10 nearest USSS bilion.

Xt=: World Economic Forum(2020), p. 9

(2) AlRILIE o T

L S QI B 2 U BRI

SIS TP TRt ool §BS T 715, 847191 2
9, ehE 9 SO JFLL Uk, Tt AL APBE Thpel
o SIshY BAAAF vkaElel 914 ot SpElAe] Sishaslo] %

263) World Economic Forum(2020), pp. 7-9.
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of et} HEof sjdaHY] | vAETHLE, F55, A wU8E
ol siF= L AFEACl viA= FFol izt LUEZ A 3
7F 9 AGHRAE vpdstoiof & Zolnt

g, Si2F & Ao F2E QHES s|FUE IS AE
ol S|FAYEAS wh A 4
BEAREE | 40%7HA] J7HA1Z 4= Qlth264) IMO+= 200140 A
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o
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1z
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>

[¢]

(2001 AHREAPE HAR) & AeFo N AR E] gt
AF 7tol=aRle AlFsiATt. 20208 2¥HE IMO Y GHAIt
AwgdslE 20019 A AHES Aa4 AnE ste] FAY

Hr8]9)' & Aot ot AtRAAYES] A B E st 71eh
g9 7 AJe AR7sAdo] w9 w2 Hofg HIiE A Qled, At
BRAE AAAH Marine Growth Removal Market: MGR)& 2017
AHE 2025W71A] AB 6.1%4 A3 Aoz HAYEal Qlr}.265

o IMO &3++A 43t &2 Yol ti-gstal AHFAY= AA7Ie%

I 4
AR Awsty] 9 "AntER AERAAE #E7]E Jide] Al

264) =22 2|(2018), p. 786.
265) Credence Research EH|0|X|(ZAL: 2020. 9. 1)
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0 A Ao AT e st ARALY] BT 4L F
FAAE 7E3HE o] wasit
2] 8715 94 St
SR W G4 5 2U1E N @ BF, BN 73, Wi AT

3 7149 A SOl At A HEAlE s SR
=3
2-8gS fet A9ARTIEeR S4AA Yok & Flolt.

(3) Afeit| =3

SlPE chopy BAo] Aass ARHlE 2025W7HK] % 4209 9
o Fgn 37 AR Bt 18 L FAATE $HHoz I
23] i) 202180 ATARIHS wdstgt HPBE 2
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

~20254 371 S o 609 AL Agelsict. AL A 2
YHE|] AL 2021~202280 BHYF 24 L APl WS
T T 20249REE AYS AT ARo] /1Ko Fast,

2

(H 5-35) oiYME CrA 7 AIH| =3
T9l: o} 9
=2 /| 7| )
M2t H A
e 2020 2021 2022 2023 2024 2025
SHUAMS Qo T =9 Y
a1 oH 3 10 30 30 30 103
ANEY MUIRAME A7 | JHY 5 30 60 60 60 215
oAt MHAN SME HE 2 10 30 30 30 102
B4 0 10 50 120 120 120 420
Rtz QAR 52 AT510] Kt 27

3-3) Eco-Seafood AH|23} Stit

201749 71& vt =4l 1909 ARE AH|RF oF 66kg 02
AAHO Rt &2 4=520]r} 2660 it H]A8-9] AlR& ARE0]

A FE EAWDE| QAL o] AT B AL +AE ddsl=

Zo| AR AH|FF Ao B10] Q1AL A1E0] EXAT 4 0] Yo
A AH|(AF) o] E2]4 A|2K(physical constraint)e] EA3Iti=
oA T AE A 70 Qlo] B4 SHOAMT ZXE 4%

SHe A% Ao dhat 2RAel faEst ek

266) 1219 13 =AMSSFH2 07 23.06kg, IHF 15.12kg, SHER 27.72kg2= M2 ©
HEOBE 5 65.0kgUKIE: SRSEZHOTY, 20174 AB4TH

267) B Gx|, T2t SO YATOK MBR OIRTH= AH0IR, HEYATON 202
OIZEl= DS, TIADE 59 0| BAKOR TN b gLt 4gst 4702 23

331



H] & g3 oM FE doiof 2S5

AU A AAF R A&57s4,

352 919

87

9] 7t
w7}t 275
o 9lod

AH|X

‘|_

Ln
-

J-ob

3

A1 55 e A gl

A

-9p4]

fof, 24129 of2)

e

g

1]
=

~d

J))
o%

s

o HaslsA

o %

=
T

B o]t

i

A,

9|

o 3o} T
oA ite ] WY 7

o]
H

2]
|

o

=L
O]":

7 A|A"oZ Ak

Eco-Seafood AH|

A7oIM =

gic} 2

HE3foF

o
Ho]_?_]_"é‘

3 ol 27 37H4 Al

o the

[9)

A}

s

T, e

| &7 Mskg H27t 7k

xe]

o

(2) AtALH

o3} o] A

il =3

9]

H 099 BAE Fua] 9

ozo

o A38) aTE

Gk,

332



et

3

H5E ZAE F=2IN9

~N

plo

&

+o]
7F Z 2l

ot

I

o

ok

=2
S

H

s

2ol o
ik

7|
I ES

Q

o A}

[¢)
o

8

=

[¢)

82

ME e

A

(2020~2024)2] L2 LY

st

2
pul

=
=

3

= U35
= AR
A

=3
o

A

. ol
A%)(2020~2024)1 ]

He
ofet
3

o
(o]

A

jl

O

= vhgigolo}

]

A
L

Q
g =

=d ZUEY, 5=

[¢]

]
o
oY &
FgH

7% %
e

ks

=
RUS

7]
A2
(¥ 5-36) X2}

AA=lo] AT

}.
],

-

3
‘_ﬂ S

]

T FAIAA, B8, A=,

39 9

s
T

o

AH|A2t

(19) 52t E —(24) 102t E

2(19) 1274 —('24) 3074
S AU (19) 7271—~(24) 15074

o

o

% AHA|_|-E_F
4 Of| - | A|(Ever-Fresh)Al =X

EX-AH|AF GIA 22772

o

Al
=

1 0]

Y

=

3

AH|RIAE 2

o]
X0
ol
of!
4

0
K

-

T

iof
<0
ol

__A_._._._

<+ 2

o
<F

[N
ol
pa|

333

= HEH Zet

K& s =A2(2020¢), p. 20.



L.

o
rlo

Z-g710

20119 FAO7} AfEiRt "FAASA| 7hol=2il & EHz AA Z4=2
A= ofzdof] A Jgg ot wHE 4 Al ASAEE st
I 9lck EgE Fols MSC, ASC 59 WIZHREAE 4Hd9] X4
7Fs/3ell ﬂM 22 A5 Yol Utk L UeE W sl
Bl 2A, A7) AR ASAEE ARsta Ao

S Featol h2H, 20184 7% #7lebE /l5e W A= A
THOR 684, AT 47 6,10480= Xﬂmai .268) 12U 2018
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Cf. $A2 HF7| 4 Y 0222| ADIES}
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OEOP 42 X2 S3 T BAEL FIER FMB MUKIEHO| et M0
RS KSR EE), 2 0 BUL) TS SIet WR-ES Yt S8 =
meot L.

271) RZE(%)=[FU M/ R U+ Y+ 1 -0]2-5F)] x 100

335



FA3foF 2ttt A, A, AFA

Cl
ey Aled Mibe freEF gl it 3871 A uheiol

sl
aott}, AR, AR FEgollA ARt B8-S XAstelal 5847
A3}, A=32 AT & Qe AUIE ALGEAAH J1Zo] Q7H

o YA, 2uREA g Ee] R et A= e Hsl A
(Cam) vFY] 75, F4-AAEE &7] g7 HolF= AntE 244 7
o A w247 JHEARY S0l FAREE Adetsfor ¢t

(3) AtdHl =H
Eco-Seafood AH]ES} 8Hibo] AQEE AMGH|E 202597H] &
zm Qo 24Hr}. 37 ARIAE Z24el A 70| olgthn
BEY, olge HdAE 871 YT 2, AFA-IA vhde

%’4?’1 712A77F 2 Q3 vl 2021~2022E 0= 8AAIYH| S HHd51ich
‘A3 AR QlEt ?L% 9 A& 1E3F, FAE A7) A4 U
olgd ] AHIES) 9] AL 2023~20254d 34 Zok wjd 309 YL M
ot A-ANAS %"‘—%lﬂ 20264 O|THEE HAZQl ANY AL
et o] AitA o] Y=ojof ghS A|QbotarA} gt
(¥ 5-38) Eco-Seafood AH|Z5} StAt AIH| =X
chol: of 9
Cty =7 &7 _
MR | e o
2020 2021 2022 2023 2024 2025
FIB174 201 01T 2L TL& U AT |4
il P = 5 5 30 30 30 100
st
[EH- 971015 BAe Y Ky
=N 3 3 0
AE TR7| M 2 0|FH a2 ADES} 5 10 30 30 30 105
?ﬂl 13 18 60 60 60 211




AQFTIRE A7 FH0] 7]ofsHe Apglo] Ho] Bt AA| 9]
71 98A Qb Y-Skt ah, WA Ak V| ovgsl A
B ALE A, 4% oA, B4 FYF 59 ATt e Ao ekt
QAFEI0] RS FHOE ofF 4470 o]o] WFEL v
ARG A, FA, &5 5 ARFAS 9% BF 3002 T B8
w7 gpeth L9 A Sat Belste] A7) Bt BAlo] Zheka

7|2~ QA Ch7|-3tats QA HALSE Q4
Q-5 X RIS
2 oAl VGRS UV XtoJ4
oo lenTe CH7 )& K| EfQr A
7155
715 OFYSh 27| YT QUST ZA ST AL HERS
MSTAAS X2, B, AN - T2 EE 1M
MFALE ThM, ARRE ZHAR Ol5t 2552 S

SOl 7|ER20] O/t Al
HAEY

IS0 B YU Y|
S22 S5t HIS K

X2 MRS 2/(2019), p. 51.(¥XH: Lantzsch(2019, p. 107, 109)2 M)

e gEoz sty HAY A
57 0L WAISle] AR S S2E AIsto} Tk ol 93} 84
oA Hlckz FeSelks st U WS % 3
o Zastch et dote] AN J1E BHAZALL AR v



797} Bk 272) webA] Ak 8712414

AEIH) e

AY A2

al
=

(2) AtALH

A
=]

b 2|C|XRI(Re-Design) At

5} 2 A

s TR

S

|

(o]
r=

27} Uk AAFRY iR

o
=
Aol e

1
=

Tt

]

A

bo

5

, MRIBAIA el st 2 A7 Aol

Sk

B8/

BlueHealth Environmental

et

S 7k ARl

A o

kel 3
=

i]—
=

Assessment Tool(BEAT) S

o Whas

t}.273)

ez A7t

o
N

"I_

3t

Aaz 2

st7] #1712

7] SIahA

5

e gHoR 24

oV

Ho

ol
N

=T Zgojrt

2 7]

[, A=H-7E

4 5ol 2

f-ARAL ofRA]

9]

Skt 7457H, SkrRE

o=
=0

1,02371= 0| & 0

=
S

272) 20164 7IFE, 2t SATIFAIER

AE 1757, 2xM2AIE 5271 SRR 2 2(2017), p. 18)

273) HX|

2|(2019), p. 74.

=

338



..........................

A2 XIS 2/(2019), p. 76(XIE: BlueHealth SH0|X|(ZA1L: 2019. 10. 24))

339 0



L}, Siote] 22 @ YX|
< JeP7] S 2 R it FApet 23
, AGAADEA 5 BA7IE E27F Rk wEkA At 857
B A8 294 det dbsig e =2 AjAdel bl
IOl ek ekl AR d77F B asi.

3
S EE R AR

fo
N
N
¥9,
x)
re

o
-0,
=
Ho
ol
b
=1
ot
o,
N,
B
>
e
1o
o,
o
el
=>é
)
i)
o,

202190 2AB7F i Ee /it ol o= wid i 20704 =
A-337F Al FAT /et B 2RI F 1007145 24

FAA S At Aol 2021E5E 57
. A%tY] shEHlr AL 5 F4

= ool EXE A&sittrt, LFAA

WA A AFE dhdste] A7h oikS S5ty Wast At Al &

SO AR&sfoF & Aol T wEt sleA A v 2,1009~2,500
o &, FHFAZAE] HE 1759~1909] ¥ 7= o< djito] gt
Ao FH.

340



HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

(& 5-40) ALZ7H 1T HH| ArAH| =5

TR A
=2 371 71 =
e 2020 2021 2022 2023 2024 2025 Ee
Ot AR ZAF-HIH ALY 2 0 10 10 10 42
SIotZ 7t S22 A(1007H4) 100 100 = 100 100 100 = 500
21t SHF7|ZAIE T A 1 10 10 100 10 10 51
210t St AM2|AE 2HE 2,500 2,100 2,100 2,100 2,500 2,500 13,400
2ot H A2 fAE A-BH 175 175 180 180 190 190 1,090
A 2,276 2,387 2,400 2,400 2,810 2,810 15,083

A= AR S& Y6t XAt =8

olE- A G2 o]PAY 7Is olgfelle =1l o47F, AwuE, AsHad

27} o o] Rt B4 7HIE AUT ek SR, A3 A
A 1EAR 24 golA ol olgele] 49 AL 104 Wl 494
2 71Z30, EAG.7HET ol B2G.8IE WA Eahe @
4 Bojztd, tebl AR ojd o 2 7127} ol& 4 FUE
o) 4% o, 40) Wl FHE E ‘xloﬂ ARy 02 M Y 5L
whe- 3R Aolck, Ko Ay o] A 2 Al ol&ird 3002 4
99 85, ZAEL, A7 95 502 B9 B2 e 594
o TS o) A2 Boh AR B4 BS FEA7)E ARleA of
& FUET Y ARASS L Jtje BYS W ot

Hh o2 7E 3004 F=3t olite] ofd Aguiet Bg 7|NbAld wf
dof AF=of "= A, OE% Arhe] dA oz Aol AHEA]

274) SHUA(2019), p. 233.

341



o] A7k, we ol

3|
=

Al
9

= Az

=
RUS

£

w2 3004919 2

4
T

% 9 o

of ol A9 MY EYL T

—

z

A]

A7elet.

wlsfof she

A

Ric:

&

(0]
SN

o=

o
= A

HolM A4 a3t =

ohe =

e} B QAL Al

I

o

al
=

(2) AtALH

=

3T

= 1000 Af

1k
md

a

<0
1K}
S

_

™~

g 300449 7

__,_1—-
R

fl =L Sl of
FH 27K oA a7k

S

—IA
B

Gl

ot
o

5
ol
1SS

Tod
%O
To?

Bl

A

3}

Aelo

o
or

% 9l A 8-S o

S}
=

< TAS

dwe

=A, ol&wE Aol 1

d A9

Z A
.

uhgs] of
o

o

. 71& of&

42 Fojof

A W A et =

Rk

_q]

=R

)

EAA AT

JEE RS

o] 1, Al

F=glof

)

Al 71wzl 71&

HH

e

3 ul 8

Tlof of

871 .

ki)
=

YUHoR FrjxZ

a4 Al

s

A AJLoA 1T 7]

=
o

342



o] e Aol ol EAE0] ek ool A TN

| 9aE e Aot BAHES ot ARslet Aoizu
IT 7] 841 71652 shas) Wis o
ESE AT ol 4 A9 73 Y, UAY Y Ae 27 4%
of HEAel 4e ¥ Ao s,

%
o
10
o
2
|o
il

W

AARAZ AN E 4279 B2 W@& | =04 Aste] A
Ut WAoE 2Ast Ho| AY BEY0| £ A0E UTET &
S Qe Al AR R W Alle] B9, 29, A% Bl
g 302 Bas) el 7H ol A 19 Y AYFAAATS
BEsto] wle] Slgele WHE B 2 5 Unt

O O1E - 4
shAam K| SXpX| S| . A = .
LA =Y (A2 ) ooz |
0 - J2lne
BRF 9} MRIEEIX Rt
Ri2: R

275) BARXN §5(2020b), p. 5

343




o

S A W =R ArE

[9)

29

1.0
227t A, w2 AR Ak @R T

} o
=

B

T

il

b

o4 2 1000 ArgF %

oj3}

)
—

Al
tof 2
glol]

°

T,

o

Hof|A Hi Hie}

QA BB

Bast Ak
2499 A9 B

aL

g

o, o=

1
=

=2

=
T

[

Ak
FAIshEIT
%91 a719] vlelst ojz 4] 3
47
37
2o
HE o]

stof s AAASt A

EF
=2 =
=2 =2

=

4l 7l
7110

1

T

}.

1=

A

T

0

Ll—’

=]
4 29 9 1000 A NS F o

871 . 9

= Az 4%
=

] O

z

AE 5o 9

=

=.
T

g
v}

O
(o]

o]
H
VM) E9E nE e

71
g Al

°

T

1
=

e gua
A, A
oL A

344

=
=

=

ol WAL AAFHS AL BAFES 7
o

o] AutE ofg 7[5k AJyo]-dA Ao

v st Uk A% S 9
75 9 B $ROR A9 A

< = 2ot mEbA 1T 7]

= o] gejHold, of
Bl Esh A A



H 5-41) 2|4l SZAY FH| 0|

MISbH| FQ U8
ADIE O 7l ADIE O, ADIE 94, E22 RS 2412 2U S
ASH M =0| ©5t5 |5 =IC O s0
ALIO1/B1A O o%SOE Al Ui loT, ICT 50| &&& 18Tt ol=90f 22
MHIA S
HEMS HIE S RRSU S MY 2R HE SN0 2R S
_ 2. NBI2R| 512 95t HI0jE TE, 7hR, TIj DY, 0fE 2
lolti 25 oy ey | O HAISISH 2 98 GI0IE| 25,13, Boj 2, 04 8
2 245 3 B3 MU RIS 93 E2 0120 5

=
ol&-4 19 1d 10002 A3t ARIule ARAE B2 AQdE], AHE

SHOR of A&7ket T Add], 249 7 AQAE o

o Ao ARIEZE 289 A0 dldEn

B 5-42) O}&-4 T2 52 1000 AH| 5%

£19): of
= 37| 71 =
MIETHHH 5t
I 2020 2021 2022 2023 2024 2025 =1
O A TRIE 1000 AR Al 42 5 5
SAOIE - Z 4 ARI(10007H4) 5,000 5,000 5,000 5000 20,000
NETIQIRT 23 5 14 14 14 14 6

HE-HU M7 =Y et
e[ SEARY

A 30 5,064 5,064 5,064 5,064 20,286
A= FANE S& BAIoIH XA =Y

20 50 50 50 @ 50 @ 220

-

345



15

A

e

2
b skl oo

75

o

24 FolA1 ek,

=

[¢)

]
=

J

A

A

ZFL
N

Zfo|Z Artelo] SAFSIEA el oA of7t
t Qlch 5] L2119 A o] -Euet

2L RIS EA FF7IE 44D

715

[¢]

uichg

|

L
il

o

=

[e)
EdlE=
eEds

o3y
02 A6 A9 vy
| %9

1us
fB

2

|

Hfee St
A9l

=

=

H*

-

Hata A

It e B

5t 5

ECERL

Al

St

AN
Rl

HopgeRelo]

[9)

Top el

5

speiA]

5

=

|z}

—L

+87t 3

ot

o

iy

A HEXF2(2020. 6. 10)

D
OO

F

]
)

=]

F

[l

<)

At S gl o

346

(2) ALY

276)



H| 5 & IAE FZLHO SHUAL

o
%O

N

o

ofo

S

9
347

A A

P el

[¢]

=

3F

)

o

=

T, A E

ol of

o]
Qz

=

12 7}

=

[e]

A SZOIA 7t
FOo= HitpeAle] of

o

877} FolA 1 9.

=
T
o

-
-
%o
S|
s
o

0

slopgel el 843 B Bad] of
ol
=7}
o
CERER

I A

[¢]

=

o]

Ao
=21
N
e
2F
o

o= Ay, 4 2A AAs

=

e
TV

&

o]

o

-

7% 7+ YEYD

1

4 iU K2 SOC 7He At X

A Fgel d
S FEA

[¢]

] 22

Iy ag A Al
.

[¢]

o

AFERA A=
IS
E

A3t

3
s

T
1L



(23 5-33) A7 LI Mg 72

A,

L

ol SiEoE ‘
S8HU pA

$534b <
<Y

O SHRIQRH-BHAM

1A%
]
>I'U
i3
10
ol
h

20204 2¥ TOfFAAFES] He Y
712 A, AF, SFESF E AX]ok,

IR FAFRS] 7FA7E FERAL Q. &, A RARES AR,
o

oA sjgutolo-PF-7 5 wl Ak

& W50 AU 4 Uk

=
re
X,
(i
%
oS,
=
i
A
rlo
=
Fu

348



H5 & ZAE T2 19 of

- FOFUYA, sleputol

O(;I:x

AL} AAE )

OO]:X

A 7%, 9

), 3

&4

s
T

3

=

H o

OJ:/U =2 ]

__O_l

g1

SfA(EIQD), 3

]
o =

Sdll s

= O
=2

EIABE

= 7Is

o] e AAAI

i
=)

shoyl A B

3t

AA

(]
=22

oj
o%

(3) AtdHl =3

1, 2021d0)= B

A5

=
T

A2 202197

SRS A AEARIA 3A

of w&

=
€]

2022E5E 20249714 3d

RS
-

349



AEE 2740k, 202595 lF8E T3 doA 4= # 29, Y
e 2204 29 H EY 2F, BE 5= sl e T 19 99
o

oM,
o
oM,

e
i
N
rfo

gt} ez e sigEAEEg SOC i Ak &+
d 7MEReH g A siFdd ARITVIAE
2t had At AE ARAlClE 20229 5E 202487H4] 349
ZH A 1009 99 ke Fs AR wASE g dE
2. FAFAE-S T EHE ARdols 20218 FF 20259
7HA A¥Tt 59 €] ditE FAPT:

)
fjo
4o
D
)
o
o
—
ro

H 5-43) SHYYE] FAZ7E TN Al =8

ol o A
= el 71 -

s 2020 2021 2022 2023 2024 2025 L7
oY & HE = 1 180 180 180 2 543
T2t s A2ty SOC 71 1 50 75 75 201
AR IRALH-HUY ST, 715 5 5 5 5 5 25
oA 7 235 260 260 7 769

A SR oY FAMZTNS FUSI KA Y

3. SEN EZ9| siUM=(RH F2)
1-1) CIXIE- 08 M2 4y

(1) =M U 22X

o x =

==}

St BEL 15 2oIRpY ATt ZRIBS B
SlOFRATe] WA AL Pye fek Tt 20169 THARHS
Mo F0% IEE WO A4 AP J1an PADet, Teln

[e)
2}
o

O

3
9

277) @ SEE(2018), pp. 3-7. @ aHYAL(20160), p. 201. ® FHUE(2015. 7. 2)

350



=y

A

IF

oS B AR

1
ol

71E A8 Al A
[e]

ol
=

1

4
7)) Al

H5 & ZAE T2 19 of

3 AR )

Ao) wret 3
_CH

ujze] 19 FY ¢4 19 g

ﬂez_oﬂuhw.mﬂﬂommﬂdu.
A L O
—_
G- G ST T
N ol o 50 o° m@ o
—LTES AT ED
® O : 9 e
oF = B ¥ o ox B4
| ) 1>_A-0 .|L,| E__u N N 50
o R = ° o & o
B R ol o T oap B oo
T oo o BT oaw
=g o H oy e T
WO W T go @ w_omw_
Pl lER S
MIL oy f N oF mp X o
PR g T T
N oy oe Mo B
o T i of op
_O 1__1_ ) _Z_l 1_ L lo)
s % B PRSI
™ " oo AT
BB N o o W g WP
M o Ry o mH
B & oL o % ol
o con N ooow
e T
— o %A ~~ o N
.AL 11_ mﬂ fre) .._m_lL o° ET 1...._-wE ~5
TP 7 n n ol = N
N of TN No
P =D EP
W BT o= N E._ ~ a._
oA pad
I OM o Hﬂ s o __01_ o
e a X o F b
N P N T =
AN & X T T TR

T

A= 7]
351

L
T

o oy
s

%1)_—
b1 915

0

! elo]
20z o)
2]

=
(o)

u
3}
.

o

xR

3
(o]

stof 9]

)

£ol 5f

A=

) ARrt 295 4| ot 57
3} o

=

[e)

—
[e)

olc}. olg} B

et o7t AlAIAES] Ao

]

]

20194 49 TojF57HA

2 20219744 A sfof o
oltt. It SY

I
il

tH

8

o]

{Fukd, WA g

=

[¢)
1=



=

=

9

)

O

k}\é /\].04

[e)
o}

oA AAIEoIgT. 2=y 7|E

3

’I,

h 8

PYIPE ARAL gl AvtE

=t

L
1

AI5AF AR A

[)

T

22 PR, vhelt AR P,

&

Al

x
FYA,

2o

(2) AreiL
2
e,

=a=A=

i

3

02K

A%

ol B%

o g%

o]
=

20229 AR19

SN
.

o=

3|
&

It @71

O

ol 48

3

oc]:/k

Rk

%
Lt

g A

362



et

129 QFMALR 7HR(2020~2024H)

H5E ZAE F=2IN9

(H 5-44) M|AX} oH

=]
Hr
il
ol

AHUE

KO

375

250

flot T/

= g e

o
N
(e0]
(@)
LO
o
ol
20
ol
&1
~
S
o
=
o] X0
U
B~
o =<
o B
K ol
%o -
B oK
&
~ OF
=)
= KO
0 Rr
! mr
ol K
= -
<1
&l
._O_| =]
< °

5319

=

271 9t

i
=2

1.

kel
=2

HUYZHE AjH]|

O

|

A
fus

g A] ARl

O

fo.
1—-'0’]

O

Zlo] Hg
=

kel 7]
o] ZEH ol BAHA

A5

=5

o] BRo AL sk Ao A]

F

A

=

TRE
=

=

Al

AL 20189 ARY
SFoHA DA FAI R

3 A A

o
o=

T O

AR LIEXER(2019), pp. 2-12.
o

O
o

of

0

O O

=

AR (E T, 28, 9, L&A}, vlole

72 471 912} RS 20~ 24110 B0
TS At

At=: 8=t
g oFA

AR LHE

00
mr
od
oH
pal

5|

.l

ol

{

00

o

i

(B 5-45) 71&

(o]
24

) 0L

2]

40[L)

2]

) O|LY

2]

O|LH
O|L
353

|

=y
=
A

pHIE 3,259

ol 209

2 O|U) (4 = OlH)
2 O|L) (RIZ05

2]

d O|LH) (10

=
=

o
2l

k=X
2]

5171 O|LH

5174
(97H
(O

i 517HE O|Lf 569
(974

HFOH|

ug o=z
e 2 17
g

—

x|

S:
S

O] &

[e]
o
| 7182 tYe=

| LHE

o

OF 4-of- & GA

=
L
=0f

HONLAR]
HOLA K]

5

.
FEE APINL(RED) =

UM Z10(2014. 11, 5)

IR
Hosof| LA x|
TEEVIEW
2HE 7|3t

5
5

R




=]
=2

g olsi7t 27

of df

T

.“OE
8r

SRELRERE

1

Gl
sl
qmo

tH, 2234

S

ke

3

A

o

= 712 A3 JiEe] 8-,

Al
Y

Hep 22 1T A

b1 gl

S

o

o] 7R

pase)

22l 4% 3A, 1T 7]

i

o
Ql=

al

gt 7]

_(H

O O
o=

oty =4, IT I

=
-

Aol o}

o]
=

T

ECDIS

Zos EE &

B2

o] =

b, 27} %

]

el

o

!

=

3 gejo] At HE 9 AP met A 3

SAE

20194 44 "siY

3]

S A

3 ol

of df

o
H

364



H| 5 & IAE FZLHO SHUAL

g7 -MMO) &

9]

< Ju|IgAE Agslel UNESCO-I0C ¥ 9=

o] FoAziozs A

A
A, ARRA, QTN

o L
O]":

A
[e]

718l A A

o &

3t

ki

AL

=
78

)
o
ik
H

e
o

W

H AlF8% 7hs e EdE

]

2 v
2 287

-
[e]

3

e LR

1

NH
B

’

tol A=, 24 A

== A9

b

ZIAZE 7]

mpRjeo 2§23l o]

S}
el

9]

IAe dzdis, o

Pl 9

S

A

pS|
=

O [e]
SIS

w49l

d

X

355



=
1 = EUY Erasmus Mundus MSPAARFE(37] st &af)
o =9 oYe7EE A ST Ads AT AS ARt

(% 5-34) Erasmus Mundus MSP I} Od|A|

> EU= 93 37 thet0] 2045H= Erasmus Mundus MSPAAFE(EMMCMSP) 2
EU Erasmus Mundus AAt2HY &04 371 THet: Universita luav di Venezia, University of Azores, University of Sevilla
> ;HO%?_*OH CHSt S AL }71|%!—’F%'01| HEE 0|45 Oelol 2+, AN, Atz HX
oI TEHM MSP =3 & 7S ot WS HIS
D> 2 SHE= MRHR usiyS o;f04 SME0| MSP HMZ27t= S4ot7| gt X|

Bt 512 RIZ

=M ] S| e e
1 MARITIME SPATIAL PLANNING EXPERIENCES 6 L
2 LEGAL FRAMES : LAW, RULES AND REGULATIONS 5
3 MARITIME GEQOGRAPHY AMD ECUMENE OCEANS 8 ‘cj;%ms’.‘?cs;ER
4 MARINE AND COASTAL ENVIROMMENTS 11 g‘:ﬂ[‘rmrE
5 USES AMD ACTIMTIES : RESOURCES, MARINE USE PATTERMS 12 PLANNING

AND ENVIROMMENTAL CHANGES
6 SCEMARIOS AMND STRATEGIES OF INTEGRATED PLANMING 12
7 SPATIAL ANALYSIS, MAPPING AND MODELING 9
8 DESIGN FOR MARITIME ENVIRONMENTS 12
9 INTERMNSHIP 15
10 | THESIS 30

Xt=: Joint Master Course on Maritime Spatial Planning(JMCMSP) 2018/2020 edition LH&
BIEEO= XXt 2+

(3) M.O-IH' xI‘I
gxg- 13 A7
1,0209 o] 2949 Zog FHHY, A7 AFPH] 159 8,300%F ¥279)

279) Gap|dt 1500 7.59 B, SIEY HRuS 1.83% ¥, Lol QEY 6.5 &

366



H

-

7tHo 2

=
T

B7rE ol Al

T

o

7

HAg dggez A

A

ettt
=

1=

3

o

A A 278 2

7l

=
T

o

5}
= A 2022

o
s AF

<]

CERESS

H5E ZAE F=2IN9

ok AollA]

o ©

ol o 288 A

%]_
2] z74o] 7

8]

il ! oH
op m_m P B U Cas Sl 9 8 8 o <
[ BT PR ) < glw < = 8 © &
N Q Lﬂ_ _— ™ BB
e ICTRNCTINN M ox :
R N 8 3 g 8 3
q ) ‘aﬂ_ ‘._m_LIL ml m N N = Lo
i wem W E CA 2 |_ <
ol ~) %o IR =< KF N N o 8 o
Fo X OR% = T roleeg & & 2 o
- H - =) o m,l S ™
A o% fud i AR oy an N < o 8 o o
N G _ X
e o B = ™ o]) Hﬁ of o0 N o© o 8 o o
ﬁ%%ﬂoﬂ g ey @ -8 - S = - F
ﬁ%ouﬂz I [ -
o g G o g W P o) &I 8 © g 8 2 8
T B A K =
o Hg® &g g o
~ = o o w _ﬁzAT ol o N _I_ N m © = =
LXT AT e m om |HS T
® Yo o B a0 oI K -
W N E._ of W & B om0 K
o o om T O W oo < W EmON
bR oE R T L2 g T
w2 g W ooh oo Y R = R
N E T oW ) o Lo o W= of W g
crEa Ty e R g |Ba 5 Ly Lo
ol I o) m X o — H E o = oog ™
~ = 0 or o
3 omo ™o ™ 0o = od = il = e
2P S BoT ® b By 2 Bacwp
o= B R e T w3 InEE
< PN g Ho —, & K -, o0 X o
oo BT ar K = 10 = 00 K mo & B
P T T o o o X 5% % o Om o=
TR s R ST T B 2 o ou soar 503D
o % of & T = = Dol oo K ®mR B <

1,020
HUST) ZAE L

of

357

194

ICHS

-2
=

o

194

194
e otairyst

11
=

186

AR

F

176

S

¥

prel
i
53

76
Fe 3 A2IZE T

=0

EMHZ XKt

o o=




1-2) 24 OX[E I Zst

tes} 71%0] 45 9

An

HAg,

o]tz WEHT. B9 of

5t

=8

3} otk 75
£3) 71 SA9] A ojAZ ks o] 7 ste

X0
=

et 4z 7]

Al o

o ol tAEE Ak F

2
=

25 2l 417

—

o

A AZZY Tl

3

e

A AZAE fsl HEEA

o

!

o

)

™
o

l

e

T
=2

L8 FH= 20184 4

5t

F

3l

foFgzgnets A2 £39 dolg

ke

’]—1!

130] 17 W]

o

B

s
oy

o
B4
7
-
™
o

368



o

LN

FE =2 A=t

-
-

2

°

et

3

Joll €9

A
[}

1}

A
1;%

-

H5E ZAE F=2IN9
[e2Ne)

AR 3l

50171 wizel AR &

Al 5 7]

s

o

SHA] e,

it

o]

1

.#OE
8r

HH
s

8o

ﬂmo

o
__O_H

J))
o%

s
Hir
i

%O
N

astt.

=2

F

ki)

Al A&7}

A4 o4

3|
&

e [ iy U PSU U i

-

|
od

47|

a0
Klo

0
=

Mz

XY

-

o+

.

ol

359

2

Al

=
o

=

2| BEA 7 RS 2EYRA)

AJX
o

1

u
=

gu_'_
[¢)
a

A
=

i

o)

2 £
ol

1

(e
o

YL Ao]H 5] FejR AP

prel
=

7

E

(.

U5

o A S

X|
Sl

O[] 2=

=]
=

LA &=

2|

2
=

2020 72

XI2: A{XH 5
(2) AL
7t TEAL O

=-
T



20194 71% % 11971¢] ZLAeIN e B 0% 1S Wt
A AT SN RSt Aol g o] 2ol L 3
s}y % SR % ool Batelct. we Henge) A9 A 4%
Q191 50| 23]0] B3I Afol] W% A WRALL 71T 207

B,

uFIY JhEE /A B AR
e 1-72 1763 9,584
57. AR} ofj ity 23| 50
57~ HHst 58 Ad S MQEQIE &8 23| 60
60 Y 50 ARIEY Y My 23| 50
60. W7t Z&st= PC 23| 60
Aoz 1-47 BASARE 28,380
40, 4%} AIBO| O[5HS} D3 HS X 42t 20
41. SWHHS} ofI= ARt 10
39 RO hormmmsy ofss) 3ARL 20
47 M3
44 220|009 22 A T0A|ZH 10
46, B H0t 1141 20

Az oiLIR L WS=3A (@AY 2020. 6. 21)

SRl ALY AAAQl TiXE ke BPA7]Y] PaAE B8
s} IOl 43} AR} SRAAIIS SRPHOE ThEwr ofg)

Andumdz A Be 2% L209e 2718 9ast o 4
BT She- G, 4L S, A4 5 Fobd dAE 59T
& A 72 1eA 59 8-S BRFOEA LAY YTk
B B 242 T 4 UES Yok B WYL Aol 1%
2 7Y 4 Y AU SSHe Wl ER Wask oS I Az
o mEIW Y, B A2 AR D 3 B Y 5o Bt A

o,

>

>,

i

Q, o
o)

)

S

O,

w
D
o



HAE gl we sfgFit F2 AR A5 aksleh Hgh5o]

S7HH, fFPAArdo 2FTY AAAEY T2 2
S EFHse AAE V& 8ol Lagl o]E-Ag &S AN
At A SFrAT AT LN AL s AAAEAS ATt o
1gAe] Ha 5l 8o wE AFJEt FRNEE Atk #F kE
e zRY HEZ Adde FHIYel uEt A 1 Ve FHL

49

2 3pg3 Ze19s00] TAE] otk kb 7|ak A2
3 OA" 2% T2 S RAL T2 9 2o S8 AU

24 7|2 AHAEA Z2I s sjso] Fasit

B op et 50719 80| YETHE ¢4l Aol AAH o A

Ch A4 97 22101 TSAAY £

A 94 2del TEAATS LTE-MT 9B A 753 2
§9 AR A5 okaiA] AAHA) R Uk HRL YO 1Y

280) YARUS, Z2PISAS, HNSIENRAES, PONEDNS, OPINATIS LNG Al
S0/, DY NRuS, TN S 5 A7) S2HE 22000, 6. 21 7R

361



olZ ol SHYAr AFES} HEH('19.10.) 0 BAH Z_ﬂ—i? LTE-M

EAT 228 (~'24) D LTE-M-5GA B]AEH| T A7

I AAste] 22kl w& AAEE 1LHO1] Tolak= Hlold| tiet A7t T

a5t} P4 LTE-M 2 9464 &8 22191 wSAIAR Zdet A

7= z7|- 07 2021~20224 EoF 257, [TE-M EAltjo] EAZ 0
9

mE
l\.)
W

2-\
[\
n
N—

2 SjiEl= 202395 H A o7 22yel Aol dofjot 5 Auke
Ao AZAIIS ARt 2025UREE Y& 5 23S 2Ygshe A
ol Aero A4 94 2etel WEAIAT EUL Sefols ATE-A

WA AA-AY S o] SAH ARl AT

TTHG7NE, AR FFEe WILZ ke get sEHAe

of that ARLLIIS A 13] SHPAR S L AN A 2178
U B RAILE B AR YIS P e 47 AP

lo
f
>
(ON]
e,
o)
()
OO
i
o
g
JF
tlo

A9 olsf, siFirgEel 9
e, g E 3588 AA 5 83 Wz =] 3

o w2 Ho

TR 4- 40| Aok H|Fo] £7] med

2 AS meroit et AR AdolM A5 4] gt AT

Y HE AdAE 1AH o2 SRtk 7124 olsl, Ag
d

o] Bagh AR S 9 IR} HE HHO| B8 e T
°f, HES] FEE o A 5 ZAtol ditk olsf ¥ o] Hasitt
o|F £ YT Eopd=E £A4H FJHE S € A5 245t ¢F

281) SHUAMOIINL R LIS A= (2020)(HISIHAIR) W8 HIHO= XA} 24y

362



et

3

H5E ZAE F=2IN9

<+

ol
!

%

=
__Q,.._

o

= O
o=

Y TELEF SHHE orEvle B AAAA A=At

oZ 1o F

o] 17} T

5

&3}

1771 =22 Al

LR SRA

H3

b 9lch282) ofo} 2ol

A5

O _O
o=

2 8~40A17H9]

A8 54 AAde AR

-
[}

f%J

o 7824 5

A

AA, 9

HEXI 7

0
oTT

G

o

Z7]

s

b

%

e, o}a7k4 Az of

H3Z
T

3t ofa7}

Ao] F8 g Gl of

2

i A]

o 2837 9

Al
=

[e]

] 713]

A==

2

et

o]
=

T8 AH

7 9k e

or
5

SHA]

Al

A
.

X (ZAMel: 2020. 7. 29)

Ql
=

o
W=

ZF 1l

o

P OF7HC|0),

FESA &

HEETS

282)

RIMADILR, BRI
t2(2019. 8. 29))

ff

, ok

=3
fieft s

7
5

5

=1

SiERITE, SiRsRe
27202 AN

= 20194 88

Rt

5
=

A2 TEE MRS T

1
[=3

283)

363



[}

Y EAA

OH el

A 3

_?4__
f

3} Qlch284

S

i

=

|

29l gaole. ol

1]
=2

S TR

-
=,

A

SEXSET W B AF g9AE de

2k

A
e
BAAY 13} 3

il
X

(o]

Ao
Al S Eis
H o

0

L

AR R
o]} o]

stelck. 94

H
=

)

©

9 ¥

7)ol

O3
gul

pg =t

=
S

Al

&
IR

A&}

1

.

st

0

N
=

Py
2R ELER
Il

R

83
7]

48, FE &8 A5k 2
HYAE Sz Y

94

N

w

oj
o%

4

ol

AANG29L 2|4
w0l 9lck. et A

I

=]
fus

71914
il

[¢]

5o
A%

0

’I,

o
Rl

o -

_]

A
ow At E

(3) AtdHl =3

ol

T

22 g4 TR
20215

Agul 335tct

S
-

)7t AS(Kt=: SHFAIR(2020b), p. 424.)

12 AQF

=
T

4, 150

2
=

o

(6%

285) OHEXQI Moz FHs7 |1 33718 ZeK4] &, 1509), =
364

284) "STEEH, g M18Z0| 2



(B 5-49) 2N CIXIZ 92 25 Mgl 24
£19): 0} 2
e | ]
NETIEE 2]
e 2020 2021 2022 2023 2024 2025
REIR Oy CIXIZ DR2KY S 2 2 5
TR P TES} 9 HEDS i 3 3 3 9
4 22210 DRAAY £ 3 3 10 14 20 50
XIYRIRIEH SR A e
¥7| 08 B2 Y
RIYRIRIEHH SRt
7| 18 D272 90 b 15 15 15 2 6.5
sfeg 7 HgRt sl o lalal 2l 10
HPEQ YEYD 7529
A 8 8 14 14 20 64

Ria: oli==tt2(2020b), aiF=AH5(2019k) LHE HIZCZ MAL &9

2-1) A5 HiCpUXL2]| Sy

OECD7} 233t 185 dY HuAd m2H, F21419 Abejof
g 204 487] 75 OECD 39= AA| LA 69 6,0009H7 5 <F

365



Snspol A5C eldeis s oz e i A4
of 7sie A7RsT U FES FA) 27 IR FES
FA33 QIek. olefek v StolA] shopAL Rok Adfe] Rl M
o et thgo2 TAEn T3 S| AT vl IS FEH, B
YA ) % BY- 54 AL B HIE T AR Hot
:

G SRS siaotal e fld BEYS EEY "art Sl

O,
J
10

By} olx] £lER] ggto}t % 297} 9IS AoE oitE: ZEY
g AAHoR dha 9 FEctal UNGGoAE 1go] ojFgH
AEE eohs Weto] Basit.

1‘:_}7]x4g§ Oxd, 78, BA-9b4 3717 BEoj|A A vk 22
A Wz AEsty, SA7|F0 2 uj|d A|FAo] =& BEY g®

A 2~374E AdAste RHE ge FAH.

ne

286) Markets Insider(2020. 7. 7)

366



H 5% ZAE T2LH0 SHUeAt 2O T2 2 K

(H 5-50) HICt SSLALE] GA]

> (OXIZ) C2 B8 U0, SUNE TAHH2I01Z, [XE STl HE e

—
012, £AIME 2240l IpiIY H29I2 S

> (22) HHMERGIAIAL, BICHEFR RIZI0I(E1,000%), SAKH2 FAF 2 ZHISAH(150
%), X2 8 E7 HAEZE 2E 47012 5

> (B-QH) ol QFHXIZ0I2,0008) +AEEHNL, SU2EYUT AY-APM S

7 HICIERYXI0], o422 QFMXIZI0] § U YXI2l= 0[0] 18 FXIokl US
PNE=MPSINES S|

gt Fo] AhE R RE Sdeat A A AEAl

B0/, 459 9) 2F' 3 G A5FHICTF(607HAL, 17.1% &)

Ardol AlRYETL Qet.287) eyt 7 AR B Sigeat 2oF aEIR
A

o) B/ Akt k. A A 7do] AT /1% YA E
S A4 AYAE o83 A AYY A § BEY ZeY
2 Bol MAFOE ABT 5 UL /1E HAFA AU W9
g7t Bashct

o 18] A% FAEA AUME o] AANGL LGt
71014 efstel AR AR AAAY, BAF AR A

AY AT 5 AP AU 2E AL oA, ARIS B4

A 59 AuAE ABU,

Cf DX 2213 a4dt HE 28

AREATS FoR 2T A BE HEE P o £
SR QREHHE AT Sae] B AAo FAHE oAt

287) SAHIXN7|YE K-Startup HYXIFIE(HMU: 2020. 7. 13)

367




o

=
T

SRS

A7gol A0l 2FHO=HN FEF
1=
=

He
O A
=

=)

5 A2 el £8%1 gtk 27 HE &
Ay A3 BelAl Tl

=A

st glout,

S

-

=
=

sto] HE

EAnly

44k}
9o
=

3|
&

)

$(20193 7|&

3

{

S
[

o8

H

I
il

y ==i=]
1459 9
(M= 100, BIZt 45)
150 &
(M= 100, 217t 50)
1509 &
2002 ¥

=
=

5t

SEHC(RIHED)
SRE=20|Z=0|x!

=g

=
T

FEPHEfHE
368

(3) At

s

PAHAIE E3f 20209 669 4,000%t A(FH] 30%+A%H] 70%)°]

288) MFH(2020. 2. 12)



HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

st FUAY e oln] 27 Aol YA BHow
20201991 629 1,004 o] Hjglo] A Fo YoBE 7] WAL
8315 2021958 Aol Sefo] uet vmmi A

2 A
Z7} olgEm ALIste] Agatel] met ARiul 6891 U SEol
g Aoz 2L gAY 1A% ot Hes zozmu A9 o

o] E42 TR} ool Bl Yok HolH ATweHE A
o] 2009} Y& T2 BT 20219 EE sl SAEEY B
st FAska OAE- 1Y FR0) dE Rk 2asse se et

2 Ajgu|e} Folo] a7 140 R s1E BAFR

28 %ol 9AE AL AAsto] AQulE AT,

(H 5-52) Al HICH QUX[2| SHH AtH| =X

MR = =’ &1 g
2020 2021 2022 2023 2024 2025
YA 20 32U 2 664 664 664 664 664 664 3984
of bt HRAKIH ZHh 62.1 65 68 68 68 68 399.1
OXE I YA HME 200 350 400 400 400 400 @ 2,150
A 3285 481.4 534.4 534.4 5344 534.4 12,9475

Rtz SYHMLSA, SAHE ZEHEZMY: 2020, 7. 9)




3w, 442504 5 AGEAEY B 4Fe] XY
o} mehox Q1% 33 A9 % 20204 SEEA Aol H3HEo]
A ehe Aoz BAlElo] ao] AZAThe]
o et e AQAS) 18 9 A Suel
A94ao] aFEr
AR, oY, AR ST, SR ATz A 2 B )
E2AA 5 AT REY BAAE AY 84 FUY Y 18 X
277 AYEA0] B 2ol whet A4 499 Az The] o1
o m}aw 28945 4G 9 AP 244 2T 28 4
019} 37l -3 WA Wstel A
FATOA AP B

N
x
)
1o
ol
l..
Y
&
I
L)
0

¢
5
( 0 l-l
£ mlo
i
=
it
N,
r{o
:oél
(@]
)
ol
-oly
i)

(2) QIR U EEuH

7t SQRIRREele] BENELT|S SHSK B

S AT AQAE SEEAY D §4 9% A el =g
A 28 WA B} AFT Gelck ol ATl 2t
Aej 3 ohjet W% AAA AEA 7] BAAOlE AL A7

Qe Bro AI3A Yot aper

o SN ol Wl W A 7k YIS Ao )
Hsjo] SfFEABYRCL ST S0 e BT B4 2 ANe
AT 4 e 7137k AxA oz wlislojop g,

L. st 22 18 ARZX| &8t

Ao F471 Y SN F7I1EES =5 A 520l 1§

370



3

€

3
Q5}}.289)

Bl

[¢]

A=

_:l_J—l
&3l

=
o

=
L

o

=
=

A
e

]

Al
=

oA A4,

z 3%z

ks Y

AElol Slof ot} £27)

= O
T
ki
=

H
(]

F

1]
5} A
Tt
nj7ke] SEAE gide® 1
oA Al
H'20.6) 9] 1874

[e]
o

S s

ek

L

s
[¢)

3

o]

3%

il
X
Q.
Sk
]

al

191 AL
]
3ot
2
A

A

A
Sk

WA
3
it
ZARS} FY A MBS LR RAE

1

oA

=

=

3

Q

[¢]

1=

SHb7| BAA

k=

al

3o

[¢]

5

O

=
=

H 5% ZAE AZLHO HUgAL
Al

591 9]
T
ES

3t

s
T

5

2
H 20204
ot

[e)

SAARE SOlA

I

5
=

=

9

K
g4 oz A=1}199h 22
aF

=

-
SF Wbt A

‘:J_J_OE

o] 3ol M A Elof .
&

Ly FHoZ A
ARA &E2

o
-
ol o

ﬁo
B
J)
—~

o

of71%it A2Ae] T

&

__o_l

=
=

o =9 BeE= |t of

FEQ
371

o]
=

ARRIOY CHEh AEH

=
S

o o
st

o
e

F

289) ofiYpit IESUTAN20.3)01 ZE=X| O

£

NAZ 0 2H 47 A

= =%
= =




siofe] 9.3}

ot
ol ¢

9]

Fa Qlok 1=y

b

=
(9]

o et

|

Ak

& ETRS Al

A¥3}

o

g

3

3
T

il

Hetq Hze) Ao} 7]

Hjol L,

By

=Lt
Ol'—‘:

o

29} e}

4, HidlolE

-%_;]']H

i 7143 A 22E g A

9]

A1 9

Al
=~

—_—

7k o

&)

sk 3 sfols

e 7k

ozH 7

ey

o7

b, e

= HAS

b 4994

5

quFARE dde=

2] 4

Bl

a

g 2,000

N

o }4g §5

zZ2 I

o

AT HA)

goz

2

k=2
PYN=N

fRI=[R] B2 R

20| B2 H

INLSATEO| 2B A2 HOIED}
3 2

=
=

AR
12 Soil o

&
7

372



SIFFARE T8 AZAT 23t el A 20209 S AR
AATt] FAGORA A AAY gL

3712 B4 gtk I SSNEA FA e et At
oF Al Y TH AL £AEANE I AR 290 A 49
o] Wasieh. At A sk A BHSE 9 AL 27] ol
G4 9 Hol RS A S AR Yol % Ty ) L ¥
= 95 Q17 59 94 & 229 Yol Wasich

SIS WAY AIAIL AT A0 202140] A
1099 4942 o At z,oooufasq HEe 842 ATt
Wl AU SE FHAOE FAA UomA Al 3 5
W7k % 309 go] 483 Ao 2w

d

(H 5-53) FUAS IErIat AfH| £
Cig): of ¢
L w3 27| R
Aie 2020 2021 2022 2023 2024 2025 ©1
T8 AZXICh 2t 2 2 4
U3l A A3t 2 5 5 5 5 2
SHY4-AIRIHO YIRS Fg 2 4 6 8 10 30
%) 6 111113 15 56
7 SN WAfS TIBIo] 29 67) ol HEMK HR0) T2 271012 0[0] ‘sheidt HIRi

ST AL BIHSIRO 2 B9 OMS FII0HK| S
Rz SAHIK7|HE K-Startup HHXIFZE(ZAY: 2020. 6. 29)0 ALHE RAL AL OLS EOZ
X‘|I|' xI-I

(1) ZRY ¥ =

23 o] TR0, AYT AL, 2utn] 50| GRS
SR A2, A4 5 ot S 9717 SR ok 5

373



Fal

°

o= oA

]
&

bl

3

ol mbA s AT 2okl A7 el

<]

S
[e]

1

A
=

FUA DA 4 R BEAAA dde] A

=

)

—_—

A
717

et

13 7o) A

o]

st

o

=
=

F

Zlo] B2

1
T

o}
At7d 70.1%2 =A Vet
Hof|

h8

T

]

QA Ak o

TS

1

1

=

A2 FAEIH292) AHE o]y

]_

w7 glo} Ho] Ao o]

QOIGHEEE

] 20

A

3

Al
o

R

=13
=
ot

B2 A7
FB Ao

7148 81lo] 9
o 9

|

A4S

=}
Run
o™
A
A
_9_0

al

S
3|

3]
7

5

5

Z7r 4.12%, 167822 =A et

N A3

[¢]

1

1

v 9
]_

A

3} Ay
b 9Ieh290) ofg)

80.2%7}

L

H(J—o
(o) [e]
=
o
374

a

tt. o]
ke

el
&



r
1%
19
H_a
¥
e
e
—d
e
r
s
X
=
=
il
rlI
rE
=
>
e
e K
mE
o
i)
o
N,
o>
R
N,
)

o]

H

of W2 AT TRE F719 Yut f MY oPane SO o of
st sau} 299 w}aw St FAAY AARA 5 doret

ol ol

2
N
—
it
O
O

& 4.7t Sl

(2) NG W Sy

ot SHYEREE A7 U AP 7

SRl AT Hok 9] the U Joke 1w 24 F kg
B, AFNABG 1S B 29, 97148 2 gL Slat Wt
A28 7% So] RTEL WA AT Hof 9ivlHe 2 74
S QoM Sfpra ShF AT o S AT 2ok 911
g TAste] R 53 L ol et 58 vhisjort Zojet. o
JAATY ok Sl/lmel A A1, SABY B B,
Slae] RS SO DY A7IhS BAAES TS A3
o 914 FYS TF T Foltk. T3 HAH S Fdto] 9]

-
19 AFS 27]0] stolsha shaere g 4 YES Agsiors

N

X
0]
)

S S A SVl B3 HRYe Sustel 97 REra
A, A D A, AR, TR BeUke AN 1w
o) AR st - 97148 - g1Ry - H 7157} — 917147
— 3% 3te)) YEUAES vheisior T Aolch o AT 9
71408 9 The-g 91 ToHY A2 o] Basiet ol UAIZE 91

293) 2019 7IE 5 O|Lf =Li 40 Eh 2N & 108 AlY, 618 4.

375



J))
o%

4+

Ton

HE

}

=1

I.

o
= 4

9]

o}, A o &e] oy, dRAS ol

At

AN

s

[¢]

Lt ({E=0F 23 B ZH & oYl
°|7] #

jo
ol

o
il

olgiel Wt YT ALY 47

Aol wE

el

e

S

O

o-]
L 2okl WaIA At ofg)

oJ(7H) Mot EA™, Aol B

L
__00

Tt

A

9

78k Wtok

o

o=

o

.

o

=
.

tof vt ol ok

[

]

A

AN
376

(Personal Protection Equipment: PPE), 293 ddist &



nHErO R A% FAEE A NS s old@gl A
S43} Aelg sk, Ade] Bagh vige] ANE AUES T,

OFAISIIL FANS 4 QlE AL A4 6P | YolAE SAZZAS] A
S Eofof gt 4] 2 AEshE 25 g7
AAHE gasto] Aol 24 et PR 9] HEE 8% 07 47
okl Qit}y iR AG P E Foll 2A4F 2Eok= ZE-S A A
ARAE oo =24 A9 5842 FIAFHH

kA %*L T2A] A FEo] IZAA Hu AP fojalles
FS Wrlelof shch. B7HeTt24 OWAS, RULA, REBA, QEC
52 &8% & Qo £7], 427, HiE FY, EEdt AR 5 22

u
=

L APAE A 450 ol oz %

@
=k
U
>,
e
N
@
iR
__>,~I_1
=
)
&

HEoRL A A 83 3 —%ﬁﬂ% ;\01 Z B}E‘r.

(3) At 2%

SR AT B8 97199 o AA A2d 75E Falas vl
o 24 9 iR 49, AYAAY SIS WA 29, AV
et T A|AT] FHS AT Ao] AL ST
tob KA SHgs) QNS B8 2 SIe. A1 20204

377



oz ore] A AT ft A2 202149 34191 s /\1

2 20259704 mid 5009 ¥& FUste] F 2,3414°]

FAEUS. HFeat A Ad71E NE-JEekE Al i%

%9 ‘3-1 *lxﬂ% Az 71ed 229 3 ARSSle] Ha%t iter &

IS TR = =’ 1y
2020 2021 2022 2023 2024 2025

oHfe X2 o7 12 S A 7= 2 5 5 5 3 3 23

R SR | 1 1
OIXIQ OHFTISHO L S 100 100 100 100 100 500
oY SITEHH| MY EE 10 5 50 50 5 210
ZOF | ofedol JHOIL S| JHgt
O1EiR JHel= 2 el e 30 150 150 150 150 630
EE
X7 I AH| T K| 200 200 200 200 200 1,000
S A MATNH M7 |= T
) 1100 110 211
A 2 347 605 615 503 503 2,575
Rz QA S8 FT5/01 KA 3

(1) mey o =

F19] P83} APFA) S G727 HREEA ol 4o B
ol 1} S BFo] MR S ik olof weh sk, 4, 5 £

o Sl T ] A NS Slstel AAL 7R TRt el

378



H|5% EAE F2LNQ it £OF T2t o Aot

f
N
ox
2
filo

AlYstal Qlot. sjfgAbis HithE 2835 =719 7
S 9Isto] 201795 E FHARAE AGoto] A4
st glom, 202099 FFAaAEe] T 2 g8
J01 A= YA AN EA3HE A= 71 Foltt 20209
"SI FAY B3 AlE L Z A EE SV A7Et 4
sto] A|95Rl gy ne I HReA] AleE =Yt A9
It Y B FRIEAE A%A Y FRlo) Y
3] HFAZOE fioto] T SFFY
131& Algsford Zoltt.
L e R E
Eolal Aolel, PR 5 ARSI S48t
Tk AA LUl Aolel, PR}, JAHE,
5 A= 20189 71E 1,5099HH o2 A Q149
9%°fl %ﬂ—t— o7 ZAHT)299) o Ho] Hls) AHS]A FAE i
Aol F7kotal glout ofA7A] FEA] £t Zlo] AMAolt). ofk&d
KMI7F v AAJske afat TIQIAIRAY o] W, sjoke| 4wy
oA 7Fg EHI ARFOR =2 o]&8 0] & 190 HA=HUt H5
7] g HE7HA] 51%01 7152 F27] o, ol s AEE 44l

e

Xy
Jo
ml

‘IN' ox,
<

Ho

e oo ¥ 1o

¢

ol
ok

rE oX
it o

p

H
e
)
el

]
rok

¢

)
)

mu o
o 4o
Sl

o

o
.
S
=
5
ol
pei/

i,
tlo rlr
P
o,
0]
)
rC
ox
)
)
o~
filo
>,

)
T
o
ﬁOL
Rl
%
o2
5
i
o.?‘(.',
Jo
ok
>
30
fr
N

rot
e
o,
\
d
0=
rlo
e
r o
e
—
12,
ol
L,
oz
o)
i)
O
W Mo
ok
o}‘l_.

)
-0,
<
o2
re
o
)
E]O
=2
H

i)
o oo
9
rr
=)
rlo
e
I
o)

19 o8
>N

ol

e,
>
oH,
>
_O‘ll‘
k1
3:9
X
t‘)
_ﬂ
\'B’
o,
c
T
>
x
__>,~_l‘4
oH
ol
ol
[
)
ol
~
j-é
i
e )

294) HK|5 - E[3/A-
205) HMHL- 53}

>-|>—

4M101(2019), p. i~iv.
ITS(2016), p. 996.

|:|\J o>'

379



Bajol e Auo) A2 SFYRNNY oJzAUe] WAL Yt E
S SRR SFUASFIARAADE Aol WA
o et SRARALS 7Rsoht, AGAA Aol o] dhat UASF

shopoll ] B SR WA, SleARIQPRER, B2, 11975
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FAlolct. Behringer et al(2020)°] TWEH, T FAEFNME 7]+
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HReAE AL HTE FRE ¢ A= A YT B ZISH
9 EebrE|7tE2N%} Atk B8 5 Sl ke HASte] 3
FAFEFl -t =14 8.9 EXE Aisfor & ot

(H 5-55) SHAXIF HIRA M AHLHE

s zaug
gy ESESSAL ZOHOIS)PHATA, HoeINZ4 IR, A4
A5 5
KRS - 1915 1538 O[S I

X1 KXt 2R

Lt MBI OfRfol S RBRR| H2A XD

SEuet MEoAE ARIE] oS Hosty] ffet HE] th EAIsH
ARt S8 5 AT AEZ A AFQlo] olgsh=dle HAI7E 9l
1, Wi g S8 5 SSEATEA B HECIAe AR dRE
Higfst7] Y15t w#4o] wlgsitt. Biol v, =, I, ARfAF &
HE GH 9 ot HOAA A Bgstal vk 71 wl= s
L AofolHH(Americans with Disabilities Act: ADA) <A 3o A
o, HyE JIA SAAY, FAAAE AR 5= Sk Qi)
et sipfrds RE SEATEA B HEC] ARA ofAte] |
)< Alarstr] {13t HEo] Hge|ojof Sttt o|et T HIXEA ] F
AP oS I3t HOAIA B RIS N Hgohal, QYA 5ol 3
7b=lojof gt ofge] TAE AP FHA A =Y Fof HYHAT

BA B 8FE TAEsE WRol: I AESTSI,

O

207) SERIRBERE JITUBAIN, HUPIES IO SE0IS, A0 ASES
2 X2 r QAS(2020% 71E 191 izt 9Bk KRR SHSVBE HEXE
(202 28)

298) B |§|3 HMO|, o ®, Qo 2 Xywa)
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300) (19) 80%(+20) — ('20) 100%{(+20) — (21) 150&{(+50) — (22) 200%{(+50) S
301) siaAtE HEX[Z(2020. 7. 16)
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

Aol AE-37stal ofof Higt tide utsty| flsto] sgal SA
Aol tigt HAFFFB7HIE' ] Yol Hasitt. 7|4 AT IEH
(Health Impact Assessment: HIA) S A2 AY, =gz 9 =7
E7} QA A3 mAls 9 1 REE gofshs =, A3
T Z3oletal AoErt.303) fejuehs T EAR o w4k
24, YA A, w7lE AYAE 59 dF ARGel diet A e
7Fe AAISHL oy, ST ol &ARIYl disiAE AEskal R
Atk TS SgAE SAREY] 2 AW B el IAtel gt 7%
ZAL 158 B7F 9 s TR} o]FoiA AL Q1A Ytk IMOZF 2021
d AA s FAE A, ol v 2] HH(Seafarers: at the core of
shipping’s future) 2tal A7Ast%0] sjYGAE SARE Y49l 9]
SASoIth304)

N
—_

XN
2] ﬁ =
o

o,

wepy ajglel AE-aed, $4-Ued BY, ARAedsd
(POPs)05) 5 Tokt BAFANAAe] d 4 Qi A4t S
A7 RS SR Y
29jstolof gttt A4 -0l 8 5ol Thal AAEkL Sl S
AGFRAAGI 18 E, Slol8GFH D A=
WP =48 35 20 E}%ﬁ}u}. e uwudx,
%

o] DB3}sh= $HH, sfFR-FallA 6H Jat /\Woﬂﬂl o A=
goll tigt ARG R oG- A E A Heldqide vhdsior @E‘r.

303) EIASS(SHEYS It HEXBAAR), HTGSHIL ATNZEM: 2020. 9. 1)

304) T|0REIIRIE(2020. 8. 31)

305) MFMHRESE(POPs, Persistent Organic Pollutants)2 S4-MeM-ME=sE4 4
20| 82 Ed8 AU U0 A MEAE EIEA St SEEM RF
HR7|QHSZ0)| 2st ARSEFE, U "420] 25t OJUDIERRE MM Hote Zis

WKtz TREQESE H2Y, M2x 1)
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. ohmai LHIO[ZHA AX H=z H XMz JHE

g A, HiolgA, Al T HIAFAES AT BES
9] oF 80%E Arx|otal Qltt. 2009~2013W9f| vl=, F=, ZTHA =Y
S A7l ofet FATEAFR] Bt 24(Tara Oceans and
Tara Oceans Polar Circle)’ 2] d7-2xo| w=H, sjgflo]HAe oF

TF Foll g5k, 53] ES5folA siHtolE A9 tef/dol SRS A
o= yehgt sigEtolgAe fTIBES] diE SAA7I= BAlOl
"}/‘9} ]*}9}5}5‘—4 T3= O]—u—Ei EQf 2”7}/\9&4‘— Aotz 7]
Y= A dhe|Eof
-4 60~80%—‘E Oo|Z7IA] YA A2 2L Aol ol Y=
FAAY sfgutelH A7 Aok 9 AEE S At AR FgRRR

ARG ST ek AL ofnlatet 300

20417] FREEE sfgutolAg 2Tt FAE Holrd @Al

7123 FA=E, XJQJrﬁ 2ot 28 FE s e, shielA
F2d U 24, xR dxoA F2H T 9920 22
27 7HA7IEEl A 22 vlolE A 4 AlEd ol HEA A

Aolet 300 A AAHORE HEEE 4 FutoldA(Vira-A) X FU*
Z](Cytosar—U) AR5 E(Adoetris) E HA FH(Yondelis) Bt 2JF
£ % 7719) Sokfal Alofo] v FDAS] 1€ BEs}%ict308 ofo] 2
2UH9 5 7Y % Y A2 $8% 24U HFGHA
0 Sfh Futoleiao] 2 9 AI%F A, Attt SRR

A9 % Qe sfegloleize] tie gk % Aolr1& o] FAjstor
Aelet,

(/=N

306) Tara Oceans SH|0[X[(ZAL: 2020. 8. 25)

307) 2020 480 SEHMLUSAHBAME i 8XF | LI THRPNAOIA S =2
A HIO[A ZPS ARSl= Y22 LHYRRE AFA(2020. 4. 14)

308) afik4=AE(2020d), p. 7.
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2. 7|tiga}

1) B o R

WA & AATA Y FAA wFRIE B4 Aol A d
A(Input-Output Analysis)309S AA|SIATE AP AT AFY7EO]
AIAE FH s fofetalr} o= BA7|HOE FUASE &85t
W AR PRASERY, HYRERTE AT & AUtk

olF ol WA AYQ] FA i) A 52 1E5to]

AE 20189 At A9 ERAAE 3okt F+ ¥4, 2018
W ARAATHE A9 BAREAS, PR A, HATEASE
TE5Ilth Al WA, SiRANd el FYalit R AT E

A ey, PR adan, HAdFEaE FA6I

(B 5-58) ZXNX 2SI BEMXX}

M1 A FHUIHE MHHALE O 2RAAZ Mg X SO gt

}

A 2 o 2018 ARAABE(NES 7I1F) &2 LA+ =5
B (MALLA S, BIPIRIQLA S, HYRLH
|
ANH o2& 24
A3 04 P EE 2

NP RS

3 o7l oigkael AAY T aTs BAT A0R Ajle] T4
o g3} Tt 7k ek A9 Aol 2 vl #E Eok

O

309) A2 (Input Output Model)O[2t 3 ZOlIA] A IE K22t AfH|AS| A7t

A, &, YYIRE S YE BE TR MH|AS| 2t MAZH HH(EEFQt LY
79l A H RN EYQ4e MYZIO] HE %’Sé |71|01| M2t gefeh ek

SHAMRE YZe(Rta: FL-ESA2016), p. 383)
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HI5 & FAE F2LHQ sHiRiaAr H0F Rzt 2 Haior

7t THAESAA M2 OflLtHE)

28 FIS I AUTAE BAATE o] BRAAZ 4749 =
Qalibe TARE AT The B9 Uk 474e) AYEL Aduge] o
&, FEYRFY 2 AR

& 222 5 o7h B Au|2of sjgshes Ao £

37 Al B9l gAE 2 2oF 1£ 9,6129 9, 19 w4
20F 8% 5,2339 & H|IES| T 11X 53159 o] &Q5H+= A=
FEEUAT. oF Ak AR ERAAR wiwshd A4 F&oll 6
ES % 2

3,0919) YO 7MY o] FYHT, olo] ALY} A 7| A
2o 22 6,1589] 9, S| BEo 1%
o8 F3sh

(H5-59) 24 =2 FMIN F01L 72

B9 o 2

= CIXE =l = A
SEHH| 4690 11,810 0 16,500
rar| 3,032 60,059 0 63,091
M2, I3 Y 7|2 M|A 10713 13019 2426 26,158
ZIHH, 2L U A& 1,145 345 6504 7,994
TEAH|A 12 0 1541 1,553
O, AR 207 2 MH|A 20 0 0 20
2L 19612 85233 10470 115315

RPN RS
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Lt 2EHA(RLA

A
|.|'|
iy

F=2do] HHI AHdARE F 7P A 20189 % AHAHE
HeFEE 7IE2s o4 729 AAIA sigohs 071 woFE #
A% E2okIT PIAGE LR, BRIRE, MR 3
e

AT 258 720l 19 42 FAD 4F o8 A5 =9t
RE JF Tl 2.42009] Aikrrdaster 0.082419 /P HARE &
It Aee Sttt o] FHAEArE 109 ¥F A Hes
SUmE AY4 52 g

(E 5-60) 2 228 QU720184 712)

AL H7LH] e

e swe s O
(109 21%)

S| 2.429 0.682 7.671
a4 2.004 0.819 11.408
M2, det 8l 7] MH|A 1.821 0.859 11.240
S, =L A 1.371 0.922 10.232
WA 1.485 0.924 15.288
de ARXQOPIHAMA 1783 087 14122

A& S=28 BHSHAIAL, 20185 AJABE(ZMA: 2020. 9. 1)

Ct. 3HA(RE&E FA)
3EAOIAE 37 HePA(TIAY, 9, FH)E FESt] gAYl £
Qellit FESt AL o) ASLET, B RLET, HYS

TEIE FABI

310) <22 FYAR)FLAs S 20l ot 2B+07F 1610 &) L4 4
aig d22 Zektt B gE0M AN oR QR FYURKIIEA) (EH=23
BHIEAMAH, 2018 LIAAZE(ZMA: 2020. 9. 1))

0g o
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A gAd w42 BYAAE IR o|Petrtar 71gshd, FAEda
= 3% 86039 ¥, E A aTE 1% 59729 9 o4y
= 20t 316802 2AEQITE ANE JRITEESAAEH 1 AY
o] TRV 7MY & AL AFGH] 2t sk o]o] =4k SOC H
293}t AGE A Iyl 2 Hog Z4E|9ic)

(H56-61) HXE =22 ZMH Dga

diREan 2IPIRIRE RS

S Ty EmeE @

1-1) ADIE SHYWESSE AAH 75 18,333 7,772 9,674
1-2) 224 #HEO3 Hojg 44 1,437 599 827
1-3) AfO[H SITIEOF A|AR A= 319 150 197
2-1) At BRIl NS 1,766 833 1,090
2-2) At HITHHS} 7|8t 2= 4,675 1,995 2,725
2-3) 24t SOC CIX| =3} 8,171 2,739 3,357
3-1) OIXIE SHYEE= T 94 48 71
3-2) X2 Al HIXLA 22 1,013 518 651
3-3) Y4t BIGIO|H E3HE 13t 1,016 479 627
4-1) CIXIE 718 A DR shiotsE 1,116 527 689
4-2) Y37t CIXIE Ha2|7 |8t &5 107 51 66
4-3) CIX|E CIOMRHGH 0|5 - BEA| AR 115 555 262 343

A 38,603 15,972 20,316

I 72 BHIAY Aelike & 8% 5,233 Yo APYSIiH.
oo W iFEavk= 172 32579 9 PR EadtE 6%
87759 ¥, HUFEAT = 9% 2,501 28 F4H]Irh. 53] Hydrogen
Green Grid 7= A2 ARIBIZE 22 55189 ¥o= F4=HU=,
ol W AikrEae o 52 ¥, FdwEade 2% 9,026 2
k. ArGH7E oF 22 ol €3l of&Ad 1Y w8 100 Arge] Atk
Fade oF 42 9, FdrEade 2% 3,13792% FEHUT
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H 5-62) 12 722 NN Mg

el FUPIRIRE FYFUSL

ol ©le) sy @
1) Y HHOUR| - 23 1,202 662 803
-2) Hydrogen Green Grid 15 50,221 21,111 29,026
-3) 0j& - & S2HX| 3= 2,451 1,005 1,397
-1) 1% 2 Cleanup 1,913 827 1,123
-2) St 7 |2¢ M2 st 916 422 558
-3) ZI2HZ Mt MAMERH =4 39,344 13,082 15,634
-1) 4517 S SHYMENA =2 3,665 1,501 2,083
3—2) HYME CIYN EH 784 357 474
3-3) Eco-Seafood AH|Z3} SfAt 399 178 239
4-1) ¢IokE 7t T2 HH| 30,216 12,364 17,205
4-2) 0}& 4 T8 %< 1000 40,610 16,635 23,137
4-3) HYMEY §AZ7H =Y 1,637 631 877
A 173,257 68,775 92,561

NP
9 7Y AHAA ] ARQIJARS & 12 4709 Yo7 Abgsiglon,
= o

A IkE 1% 5,62404 A, TP ET 9,506
A HIeday 19 1,736802 249

oZ
S

(25-63) 7 722 M IF& 1t

- BugUsL PRISY HERUal
oie)  EmY (2
1-1) OXE- T2 BEAUH &y 1,514 942 1,559
1-2) @4 CIRIE o 23t 149 75 104
2-1) A1 HICH URf2) ) 4042 2719 3016
2-0) FepiE 0 At 77 52 57
3-1) eIt MY - 4 St =Y 4,510 2,246 3,094
3-2) =9 Ayt o XA 5,332 3,473 3,905
A 15,624 9,506 11,736

K= KAt A
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24N FPokY, o4 1 AUIAE ALY oY A% 4
AR 203 74859 9, SIPIGEETRE 92 4,2539) ¥, A
QAT 128 461390 Sohe Aoz AgHT B Lok
112 5,9159 92 4 7 Algle] £, CE 5-64014] & 4= 9]
o fuRnuad A4 ais 94T 4 98 ot g
w29 Rt AgHoE o 2 A4S s oY Fuet el
o] Itk
(H 5-64) 24 w2 dNX ntggut
T MAUSLSINA &) RIPVIXIRESINA &) FARKLEINT)
XS =2 38,603 15,972 20,316
I8 =Y 173,257 68,775 92,561
S RE 15,624 9,506 11,736
2Kl 227,485 94,253 124,613

IN=MPRSINESES|
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International Futures Future Global Shocks — Improving Risk
OECD
Programme Governance
WEF Strategic Intelligence | The Global Risk Report(0{4)
[IASA Risk and Resilience 7 Shocks and Finland
STEPI 0|2 M=kl e|s 7|8te] 7P Of2f%it 1~10
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(F2 B 1) MA sl FX|H $s} £0](2019~2020)

Clarksea F7[E(Port Cal) H4(3)
=]
= PU oy mA as Wy 3ex
= 1,063 13,396 8,859 1,299 2,254 172
23 629 10,391 9,133 1,301 2,336 175
3 680 11,130 9,380 1,365 2,368 181
Q1 797.7 11,600 27,372 3,965 6,957 528
48 773 10,861 9,721 1,378 2,607 194

58 1,036 11,866 9,927 1,374 2,757 220
6 1,174 13,0560 = 10,408 1,398 3,123 237
02 995.1 11,921 = 30,056 4,150 8,487 651
2019 | 78 | 1,869.7 14,094 = 10,694 1,399 3,430 234
82 | 19822 15,644 10,626 1,373 3,505 235
98 | 22545 16,433 = 10,413 1,370 3,190 230
Q3 | 2,0304 15,410 = 31,733 4142 10,125 699
108 | 1,825.8 24,057 = 10,017 1,343 2,832 221
Mg | 1,4193 19,119 9,611 1,361 2,523 191
128 | 1,380.7 21,591 9,375 1,334 2,456 180

Q4 15618 21,399 28,903 4,038 7,811 592
A7k 01,3406 15,136.0 | 118,064 = 16,295 = 33,380 2,470
= 701 16,489 8,929 1,275 2,401 176
28 461 12,020 9,065 1,257 2,282 177
3 601 20,650 9,017 1,316 2,055 119
1 591.6 16,394 = 27,011 3,848 6,738 472
48 664 22,966 8,213 1,328 1,613 33
b3 489 15,194 8,139 1,290 1,546 30
2020 | 6¥ 1,146 11,187 8,646 1,309 1,916 27
02 783.5 16,353 = 24,998 3,927 4,975 90

72 | 16328 12,144 | 9,539.9  1,358.7 | 25975 32.2
8g | 15157 13,297 | 9,430.2 11,3388 2,662.2 37.2
98 | 1,410.8 12,937 | 9,530.9  1,387.0 | 2,409.4 40.6
Q3  1,5198 12,7927 = 28,501 4,085 7,669 110
AT 957.9  15,209.3 805100 11,8595 19,3821 672.0
27| X2t A7HR|0] 22 BDI, Clarksea Indexe= 28 HatX|, 7 [@Siee &Y S53

Xt=: Shipping Intelligence Network(ZA{: 2020. 10. 9.)

29| &
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(RE 2 2) 22|t &t 25T H8} 301(2019~2020)
Chol: ME RT

(bl

= =} =
@ s sy o ow
19 18920 27,807 68318 25827 121,952 140,872
29 15310 25383 55843 25297 106523 121,832
38 16519 29257 62597 27.912 119766 136,285
Q1 50749 82447 186,758 79,036 348241 398,989
49 16,772 27398 62506 27,088 116992 133,764
52 18326 28896 60,691 27,069 116,656 = 134,982
62 18082 30,887 62400 28362 121,649 139,730
Q2 53180 87,181 185597 82,519 355297 408,476
019 7€ 17242 29665 65271 28727 123663 140,905
8d  17.829 27,366 67,954 30227 125597 143,426
98 15388 25919 59,720 26,866 112,504 127,893
Q3 50459 82,950 192,945 85820 361,764 412,224
109 20125 28706 62,815 29,386 120,907 141,032
119 20213 26,631 62,905 24809 114,344 134,557
129 20091 28935 64491 30,170 128,596 148,687
Q4 60429 84272 190211 84365 363,847 424,276
£5F 214817 336,851 760510 331,789 1,429,150 1,643966
19 18715 24715 63388 26418 114518 133,233
29 18655 25786 55844 23443 105073 123,728
38 19382 27,98 63,165 24299 114661 134,044
Q1 56752 77,699 182,397 74160 334,252 391,005
49 18699 22305 58680 23010 103995 122,694
52 18809 21447 58770 22264 102,480 121,379
2020 g™ 23130 21,851 53284 23,130 98,265 116,165
Q2 60728 65603 170,734 68404 304,740 360,238
79 17511 24049 55406 23,005 102,460 119,971
8¥ 16530 22,777 54430 23603 100,810 117,340

S8 151,621 1 190,128 = 462,967 @ 189,172 842,262 = 988,554

=
Kt2: PORT-MISGHRET IS S HEA|IAR)(ZAY: 2020. 10. 9.)

ol
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(HZ T 3) Q2|Li2t A2 £59] £0((2019~20204)

= E, H$
o *5 29
= 2y 2o 2% 2o
1€ 64,990 221,857 487,813 604,223
28 42,990 165,204 344,156 382,303
32 63,744 208,904 440,028 458,890
44 64,693 246,074 571,355 525,464
5 52,894 211,485 396,076 476,571
62 65,007 214,619 445,661 405,267
2019 74 63,328 229,486 335,606 498,643
8 45,676 187,662 368,048 461,615
od 41,908 161,941 540,871 427,750
10¢ 64,639 217,031 406,501 466,971
(k= 49,720 205,477 541,033 493,398
12¢ 67,946 235,625 729,195 592,802
=8 687,534 2,505,265 5,606,344 5,793,895
(k= 67,335 178,801 630,656 582,592
= 44,208 155,032 357,496 390,983
3¢ 62,920 211,736 269,105 383,558
44 50,309 191,263 507,160 412,480
2020 =] 32,891 156,056 500,486 461,124
62 57,901 206,163 405,635 450,705
74 53,381 211,149 461,149 456,450
8 42,486 175,027 513,482 435,964
9= 37,490 173,721 464,367 483,089
=gt 448,920 1,658,948 4,109,536 4,056,945

: 2 AzE o 150 LRE &YX =, 9F AzEs YR
NS @3?9‘.%71@%%, ARRASH PRI (FAY: 2020. 10. 9.)
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X H35150((2019~2020)

(B2 H 4) Q2L FHO24S W 32X A
SRS
+= s s _
Stsstz SrelstE A

19 150234 126,299 285,533
2% 93,148 131,137 224285
3% 183350 125616 308,966
Q1 435732 383052 818,784
49 199958 124,106 324,064
52 196,287 120,814 317,101
62 152,148 104,010 256,158
Q2 548393 348930 897,323

2019 7€ 163,863 74,097 237,960
82 | 167,968 45534 213,502
9 | 148469 22,713 171,182
Q3 480,300 142,344 622,644
102 188,622 25040 213,662
189 183979 32931 216,910
129 166,093 34,016 200,109
Q4 538694 91,987 630,681
Z£3 2,003,119 966,313 2969432
= 67,770 37,370 145407
= 0 2213 22136
3% 0 1209 1,209
01 67,770 60,715 168752
4% 0 0 0
54 0 0 0

2020 |y 0 0 0
Q2 0 0 0
74 0 0 0
8 0 0 0
9% 0 0 0
=3 67770 60,715 168,752

EEEXTETTRS

s
5,684
3,490
6,203

15,277
27,464
30,540
20,227
78,231
13,730
20,601
17,608
51,939
16,427
7,483
2,632
25,542
170,989

0
0
0
0
0
0
0
0
0
0
0
0

M2

2,169
1,593
6,037
9,799
20,057
19,013
8,561
47,631
7,084
9,967
10,350
27,401
13,863
5,661
3,407
22,931
107,762
0
2,080
0
2,080
1,409

3,489

A
7,753
5,083

12,240

25,076
47,521
49,6563
28,788
125,862
20,814
30,568
27,958
79,340
29,290
13,144
6,039
48,473
278,751
0

2,080

0

2,080
1,409

3,489

RIR: A0/ SOl S QIR e 2} A,

2020.10.17.)

UG SA IREQeH A

YZSH(ZE Atz A
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(85 H5) Ra|Lf2t Hx| =5 301(2019~2020%)

TPl kg, HEIS
o e 42
= 2 2ot L 2o
k= 18,515 46,169 53,773 45,153
2 15,191 39,482 47,313 36,651
38 15,688 47,003 44,399 41,992
44 17,574 48,781 49,325 45,047
b 16,852 45,704 48,889 43,620
6E 15,851 44,008 46,478 40,105
2019 74 17,736 46,078 51,098 43,762
8 17,191 44,020 52,951 42,457
o 16,621 44,629 44,749 38,741
10 17,290 46,649 50,575 41,397
114 16,462 44,041 48,383 40,729
128 17,570 45,668 54,023 43,687
= 202,543 542,233 591,955 503,343
14 16,638 43,111 51,284 42,733
= 16,223 40,919 44,549 37,009
3 17,726 46,204 45,446 41,819
48 15,585 36,299 47,033 37,871
2020 53 13,373 34,842 42,904 34,482
= 15,668 39,228 42,573 35,617
k= 16,778 42,803 46,919 38,695
8 15,057 39,672 42,028 35,735
o 17,234 48,050 46,617 39,172
8 144,172 371,028 409,353 343,133

: 2 AEs U2 1520 4HE SHX|Z, 98 Xae HEX|
X2 @E_?_g‘%ﬁlﬂg%‘ SIERHE HERZEH(HAMA: 2020. 10. 15.)
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(HZ T 6) 22|12t Z7HH 252! £0](2019~20204)

TPl kg, HEI
o e 42

= 2 2ot L 2o
k= 16,128 32,762 14,287 22,681
2 13,409 28,370 11,982 18,073
38 13,422 32,814 11,614 20,845
48 15,039 33,652 13,170 22,130
5 14,681 32,130 12,920 21,812
o= 13,624 30,695 12,327 19,852
2019 74 15,406 32,791 13,243 21,965
8 15,176 31,997 13,491 20,860
o 14,381 32,338 11,945 19,541
108 14,961 32,888 12,696 20,219
114 14,536 30,985 12,829 20,104
128 15,337 31,956 14,687 21,392
= 176,101 383,377 165,191 249,474
14 14,595 30,179 14,750 21,281
= 14,419 30,214 12,938 18,469
3 14,194 30,435 12,256 19,206
48 13,777 25,821 12,137 19,032
2020 58 11,599 24,626 11,671 17,652
= 13,259 27,644 11,486 18,210
k=! 14,175 29,441 11,584 19,485
8 13,278 28,911 9,916 17,673
o 14,835 33,999 12,022 19,258
E-34l) 124,130 261,270 108,760 170,266

od
1) ESY HS ZEE 6HYZ LRG0 11} A, AHIM, XMHEM, UM, 7|EIRZ 22
) 20204 1¥~8Y AIE= QY 150 WHE SR 2, 0¥ AIE= MER|
SIERAEN YEHIHZEMY: 2020. 10. 15.)
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(game changer) QISO|LAIA, HIE 5SS 0|2= Y
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(last mile)
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(Living Lab)

Hi=r20f

Hora
(antifouling paint)

HO|X|Qt &A1
(Bayesian analysis)
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(lockdown)
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System)
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