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EXECUTIVE SUMMARY

A Study on the Plan for Promoting
Korea—Arctic Blue Economy

Cooperation Projects

Um-ji Kim - Dan-Bi Um * Ye-na Park - Su-Lan Chae -
Ji-Yeong Kim - Min-Su Kim

1. Background and Purpose

1) Background

= The Arctic region is warming more than four times faster
than the global average, with projections suggesting that

ice-free Arctic summers could occur as early as 2030.

- Climate change in the Arctic is a key catalyst for global supply
chain disruptions and natural disasters such as droughts, heavy
rains, and heat waves. It also poses existential threats to island
nations through land loss, impacting the Korean Peninsula and

the entire planet.
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2) Relevance to National Projects

Establishing a foundation for economic and diplomatic
support to facilitate the successful market entry of Korean
businesses into the Arctic region, in alignment with the

government's Arctic policy.

National Project 40: Leading the world in maritime transportation

and logistics.

National Project 41: Protecting maritime territories and ensuring

sustainable ocean management.

National Project 73: Building prosperous fishing villages and

vibrant oceans

National Project 98: Pursuing proactive economic security
diplomacy.
National Project 99: Enhancing Korea's role as a pivotal global

leader.

3) Purpose

xii

= This study seeks to examine the blue economy policies of

Arctic nations, explore potential areas for collaboration, and
present a systematic model for Korea-Arctic blue economy

cooperation.

- The study intends to present specific action plans aligned with

the Arctic-8 Project under the 1st Basic Plan for Polar Activities

Promotion.



EXECUTIVE SUMMARY

2. Methodology

1) Academic methodology

= The study employed the STEEP analysis (Social, Technological,
Economic, Environmental/Ecological, and Political analysis) to

assess the blue economy environment.

- Analyzed Arctic and blue economy policies of Korea and Arctic
nations, as well as blue economy-related policies from the Arctic

Council and Arctic Economic Council.

= To identify the demand for potential blue economy cooperation
areas between Korea and Arctic nations, a survey was
conducted based on the findings of the environmental

analysis.

= Using AHP (Analytic Hierarchy Process), the study prioritized
these cooperation areas, focusing on developing actionable
plans for the most highly ranked opportunities for

collaboration.

2) Policy-making methods

= This study established actionable policies and enhanced
their effectiveness through regular consultations, interviews,
and discussions with various stakeholders, including
representatives from the Korean government, embassies of

Arctic nations, the Arctic Council, the Arctic Economic

xiii



Council, Arctic Indigenous organizations, relevant experts,

and Arctic policy specialists.

- Attended the bilateral Arctic Council meetings® to identify
cooperation agendas between Korea and Arctic nations and to

ensure policy effectiveness.

= Surveys and consultations were conducted with diverse
stakeholders, including government officials, researchers,
professors, and industry practitioners from both Korea> and

Arctic nations®, to assess the needs of both sides.

- Based on the findings from these consultations and surveys, the
study analyzed potential opportunities for diplomatic, policy,

and industrial cooperation.

4) Supported the formulation of the Polar Activities Basic Plan Implementation Strategy
(ongoing) and participated in key meetings, including the Observer Country Meeting of the
Arctic Council (June 6, 2024), the 6th Korea—Norway Arctic Council (October 17, 2024), the
3rd Korea-Denmark Arctic Council (October 18, 2024), the 2nd Korea—-Canada Arctic
Council (October 19, 2024), meetings with the Alaska State Senate (October 17, 2024) and
the U.S. Arctic Ambassador (October 18, 2024), and the PAME Working Group Meetings
(June 10 and October 10, 2024).

5) The Ministry of Oceans and Fisheries, Korea Polar Research Institute, Incheon National
University, Hankuk University of Foreign Studies, Paichai University, National Green
Technology Research Institute, Korea Wind Energy Industry Association, Busan Institute
for Regional Development, and Ship and Offshore Research Institute.

6) The Arctic Council, Arctic Economic Council, ABB, AIA, Aker Arctic, EWC, FNI, Granaefl,
NORCE, Nord University, Troms @ University, PAME, and Arctic nation embassies in Korea.
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EXECUTIVE SUMMARY

3. Result

1) Summary

= Chapter 1: Explains the necessity and purpose of the study,
and research methods, and highlights its uniqueness in

comparison to previous studies.

= Chapter 2: Applies STEEP analysis to examine the blue

economy conditions in both Korea and Arctic nations.

- The analysis shows that both Korea and Arctic nations view the
blue economy as a future growth engine and pursue the common

goal of transitioning to eco-friendly energy.

- Korea has the potential to collaborate with Arctic nations for
technological innovation and sustainable marine industry
development, leveraging Fourth Industrial Revolution technologies

and a rapid policy-making system.

= Chapter 3: Evaluates criteria and identifies priority areas for
blue economy cooperation in the Arctic based on policy

analysis.

- The analysis highlights significant differences in evaluation criteria:
Korea emphasizes economic feasibility and practicality, while
Arctic nations prioritize sustainability and research and development,

underscoring the need for a harmonized strategic approach.

- This chapter provides a clear definition of the blue economy
due to varying definitions among international organizations

and nations.



XVi

Six priority cooperation projects were identified: @ Development
and construction of eco-friendly fuel-based propulsion ships,
@ Development and production of polar-specialized ship equipment,
® Green shipping lane development, @ Offshore wind infrastructure
construction, ® Development and application of marine hydrogen

production and storage technology, ® Smart port construction.

Chapter 4: This chapter develops cooperation models for the
six priority projects using the Business Model Canvas+3

framework.

It proposes a roadmap (2025-2050) to expand Korea-Arctic
cooperation in the blue economy, focusing on green hydrogen
supply chain development and strengthening Korea's role as an
Arctic Council observer.

The first package emphasizes developing Arctic sea routes into
green shipping lanes and transporting hydrogen using hydrogen
-powered ships.

The second package focuses on creating offshore wind-based
hydrogen production clusters and exporting related technologies
and equipment.

The third package aims to establish Arctic smart ports, and
maritime information centers, and use micro-satellites for data

collection to support safe and efficient Arctic route operations.

Chapter 5: This chapter presents policy recommendations
for institutional and legal improvements and support measures
needed domestically and internationally to promote blue

economy cooperation between Korea and Arctic nations.



EXECUTIVE SUMMARY

2) Policy recommendations

= Support sustainable development of the Arctic through
international R&D projects with Arctic nations, secure eco-
friendly shipping and shipbuilding technologies, and standardize

joint R&D outcomes to enhance global competitiveness.

- Utilize platforms like KoARC, bilateral Arctic councils, and
international conferences to systematically plan, execute, and
apply R&D efforts, ensuring both diplomatic and economic

achievements.

= Although Korea has established a framework for scientific
research and international cooperation, its framework for

Arctic economic cooperation remains underdeveloped.

- To address this, expand the industrial division of KoARC to
ensure that research outcomes lead to economic cooperation,
and enhance the participation of corporate experts.

- Establish an inter-ministerial cooperation system led by the
Ministry of Oceans and Fisheries, involving policy and economic
experts and relevant agencies, to effectively address various
fields and stakeholders in Arctic economic cooperation and
systematically propose agendas at bilateral councils and Arctic

Council meetings.

= Create an environment for businesses to participate in the
early stages of R&D and implement policies to alleviate the
financial and administrative burdens of the Carbon Border
Adjustment Mechanism (CBAM).

xvii



Promote participation in carbon reduction projects and explore
agreements for carbon credit recognition under voluntary
carbon markets and Article 6 of the Paris Agreement to reduce

corporate burdens.

The current Polar Activities Promotion Act lacks specific
regulations on the scope and necessary measures for Arctic
economic activities, making it difficult to encourage corporate

participation.

Amend Article 10 to specify areas of Arctic economic activities,
define detailed government support measures such as initial
project funding in enforcement decrees and rules, and include
practical cooperation plans such as private-sector support

programs in the 2nd Basic Plan for Polar Activities Promotion.

4. Expected Outcomes

1) Policy effects

xviii

This study provides foundational data for devising detailed
strategies to implement the economic and industrial cooperation
projects (Arctic-8 Project) outlined in Korea's 1st Basic Plan
for Polar Activities Promotion.

Korea's role as an Arctic Council observer can be boosted by

identifying strategies to expand cooperation with Arctic nations

through strengthened partnerships.



EXECUTIVE SUMMARY

= This study aims to analyze the blue economy policies of
Arctic nations, identify opportunities for collaboration, and
propose a structured model for Korea-Arctic blue economy

cooperation.

2) Social and economic effects

= This research lays the groundwork for proposing cooperative
projects under the Arctic Council and collaborative initiatives

between the Arctic Economic Council and KoARC.

= As an Arctic Council observer, Korea contributes to a sustainable
Arctic while offering domestic businesses the opportunity to
access emerging growth markets and expand their international

presence.
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STEEP 7[8t MM ZAX ofH 24

R &M 2 Hopse

‘¥ A (Ocean Economy)’ 52 “GA HA|(Blue Economy)’ 9] 7id-
20124 2 puRpd|o]RollA ZlEE Fll A&7 s3] |(United Nations
Conference on Sustainable Development)°lA 2= ict. HA A
= Sfgolehs ZHIQlolA ARl HAIA WA €75 A& Aol 4B =
TR St MEL A A4 HIERRE39) A AR HA A
off gt 4ol oA HA S E AQt A3t Tt A A AWA
2 A7| A AA] gt B4 Weal itk 9] 2t =47
oAM= AN BAE e PAew siAstaL it

4

0]71]AE(The Economist)= ‘The Blue Economy: Growth, Opportunity and
a Sustainable Ocean Fconomy EIAE 5df “Z& 7153t s A= A
50| s A 4714 AFT *BS olFH, o=t B 11%5}
e o]l A7sHAl fAE o vEhdeh et gAY Aol s A
FolE WL Uct40 AAZHY(World Bank)olM= B HAIE “’5H°

O JN R

38) United Nations, Blue Economy Definitions(ZA4: 2024.4.25.)
39) Smith-Godfrey, S.(2016), p. 2.
40) Green Growth Knowledge Platform(ZAY: 2024.4.25.).
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A Q] A7d= HASHAA A A4, AN, IR ZEE 6l 5l
& S A&7Fs5H o185t AT4Dolar Aottt Tr‘?joq?:} 3y
¥3](European Commission)ollA A AA|l= “gf<F, vt Aotz #a
H BE AR AoddE 7€ B A4S FE sl st
= 7lgolct 42) T3t JAHCommonwealth of Nations)< ‘S E+=
FE(Blue) Aol thiEt B U2 R E AEcke M= 7 ol2ta A9
St} 43) H]YgE] R G779l A2 S E IS (Conservation International)=
W A o], e o], OFAl ol T = FoF W odoF Y]
TRt AAIA &5 Qulsh, “wa A%, AQt Ko, #3H4 7|, AR
O 5 /\Vf}@rﬂ;‘] %2 Sl AR olk ZIETh Bkl AFofgt
th44) B3] §l2 AAZPEEA=(SIDS) T MW ==(LDC)S] FAE
A3 B 84N FA FAo 23S HH ARREE, OqOJ &, A
S et oY ALY 58482 AR Ee 902 S A9 o]
8ol A& 7FsSHA] HAZ3A ol tigt fle) T Ao ]— ojq, &, A
oA, s 85t & TS Eoprt 2=, AR FBAE &7
H3 9 FANAS A Y5t sl ol#gt }%4 ]*‘— 7Fset wEel g
R8s 7 ﬁ}y\‘:} 45) 20184 9€ AlA 127H J/} Tl AFES
fop =

{-’r S A7 RS {9t Tpigt OH%‘_ZH FAE HC’} A& 7Hser ST
AAE Y5t 19% Hd(High-level Panel for a Sustainable Ocean)’
= SHAIR T, FA A= A& 7hsRt ofdollA A A%, o W
Aof| o|277HA] SF A&7/ Y] W SHE olsfstal #Elshe AL
Ok ERF SHFAEY A& 7heRt TEE Asf ol BAEA

fu

41) World Bank(ZA{2:2024.4.25.).

2) European Commission(Z4AH: 2024 4.25.).

43) Commonwealth of Nations(ZAAY: 2024.4.25.).
44) Conservation International(ZA4: 2024.4.25.).

5) United Nations(2022.6.28.)(ZA: 2024.4.25).
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Qo Tt BEUAS S5 57 FE 24 Fo] Basiy o1F
o460 §0 A4 7Hs A Bjolq Al o] Age A AAHes
sheF @ Aok A99] FRAT 1 A A4 7R Bl Bael g

QALE ol d] 7lefsta ek,
A 2= S| B4 AAS cherst 3
Aok - o1 - A B B 5

AAGE Al AHU. oleid FASL AU A% Ths
RG-S B ASIE FWY - BENE D BALAS AU
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e 2
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N
%0,
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BEE ST Itk 2, B4 BA] et chret HolEe e 1
FsA ook F 71K 84 448 SO ofRolA Stk A4 Y
A 4 A A RS AN o oEeh: 2E
5 485 H%k 7gxﬂ = olsl7 1

E

o
ol
L

46) United Nations Department of Economic and Social Affairs(2019.1.16.), Diving into the
blue economy(ZMY: 2024.4.25.)
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H2E S=4 34 ZH oA

Septetel B3 W7} 7 B4 AARobIAe] FY ueke mAIS)
Sl F X\ele] B4 ARIe) AYS - B8t T1e, AR, B - et
A o AL BAslo] Aol v Wast gl 58] B XL A
TN 7V BESL At A %

Zwolx B4 AR|e] 27o] ofEA FAElo] YA STEEP H4I9
STEEP $42 oluth S48 A1914, 7144, 244, 444, 47

of
ol

19,
olN
2_]:
I
fu
(e}
%,
N
B
N
%
i
10

= 9l =&o] St} o] B4 7|HE F2 =719 n|ekolu 712 H P
AegkS Yol o 8Hh47) o714 STEEP= 24 41iHle] A 2x&
o A0 2 ALS]A|(Sociological), 71&2|(Technological), 734

T JI4(Economical),
372 (Environmental), A& (Political) oA 9] B4 WS A=)
1. Algl - 23 =H(S)

B2 A gof| M HA7t F83% o] T SR B YFUS HE ¢
At E=9] oyt 7]—.—7} HololH B Ynle] AF5ZQl 4lo] 3
£5)7] g7 B4 AP BE o B2 430 A7 Y
stal a1, o]o] mef E=ojALg], B AE, 7Y 52 959 oA
< AFH02 vtgstaz} Sttt mabA, ALS] 2518 SHo R B Y

lof| el ARz} giet.

47) Babette E. Bensoussan - Craig S. Fleisher(2013), pp. 194~196.
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esd B2 AYd= oF 4009 o] YW (indigenous peoples)©]
41 ek OF AlA ST Ao A A BRI AA B A9

1029 12, o592 A& AU, vl=, gAlo}, ddE, A94, =2
Jo], =
]

glol, olol&we, €t 5 g7jwo] AR B3 AFuL WAE,
A, 2ol BAlo} BAN A|ofo] Ak Al|E, Ao} 2%,

A%, ZA%, ATl FRES FuUZ Frie] ofiro]
= qauce gaees 5 4001 7} HofE E3el0 2 olold
S B3 YRS 50] FIAZ 2 olgl, £IAS, AT
$2EA0, 17, HRE 5) 49 5o 4B ARYES Bo) S
d E9 AAE 945 ek o522 A7] B9k B o] HgaluA
astle) E53 254 44, B3, 4F, 9ol 52 XA Hged
B30 @ 2 5 Ajelo] gidt 71 EAQ 4 Hesta ol BE B2
YEES QpeEsl i Qo) of 2/37} wAIK|elo] Al glrk49) B3
o .

¢

FIS0] 7Hl BIRe Q1R0] Bo1E TRty B4 S, ol5
BIPA S Aedat 2812 o|Fu] Aojgly] whze] AR ALS TR
02 AR Bk AT FFE AR AT 292
AgAE. £ A W2 BT BHS Aotord S A 4L A
oo} Bauo] & Egol Wk weH o] Asws 150
42 olBishs A BM AA o AS Lokrid] A3l - 2oty ZolA
Zasit

A3 AFH S AAL W70, Ae] £ L 2T o]
? et Fo] SAoltt. o5 AFY G} Sus BAS Wor| Mo
74 itk YR ASHESHE AFUES A 4 wietoE diog
2 SHfsin AQlo] 28317 98] £BARJoI} WA OB AL

48) Arctic Council, About Permanent Participants(ZA4: 2024.8.29.); University of Lapland,
Arctic Region(ZA4: 2024.5.15.)
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BAAR] olH8E Aol F2 ATV ZAIR olF] B AF9 Qi E
A4 o Wolx]E A0 r}50 1900 FHE 20199714 B4 874 A
A=7HE Ao AFE, BER)E R o T4 QI A HlolHof =
29,50 BEF9] AlA 9= 19509t HAtY Bhos ZHE A &

A= A9 Autog a7k &9t 87H B Q= 19009 1307
oAl 1989 6107F HOoE F7Iet & 20199 5407 o=z 1HAg)

o]50] 17FE wip= U2 Al A A AEet W2 4F
] fjZolqith. o719 7% {4717t EeiA Bl ARd, oY 5oE A3
Aotz A BN SFBE 7iA| 7 F26ta, oY - 559 %
o] FAoIHA AEH WA FAGA7L ol HAF 52 & 7| FHEIE
2t A - Bpulg A, d2e Qe Ay 984 59 A
AYoteiet.53) Bt ofe}t Y5l R SR o= IFE St B E ¢
b1 Qltt A B 9519 97t FAshs 7kt Fe %01 =
1 o71e] 7% 717K HiA Agr ERRIO] AFS= FolE
Aa7t 8 Agstal i

oly

o

-0, o&L :lo i) _YL oE,
lI:l :
ok
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gl ox O
ﬁlI. ]

A
Fl

rlO ﬂ]l‘ﬂ H
E
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-+

SEE - 2F8K2022), pp. 49~70.
IV Samsonova - M S Malysheva(2

49)

50) 020), pp. 2020~2025.
51) Jungsberg, Leneisja et al.(2019)(ZA42

52)

53) U

Hl: 2024.5.15.)
BIEE - 2F5K2022), p. 58.
niversity of Lapland, Arctic Indigenous Peoples(ZA12!: 2024.5.15.)
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e 52 AAeE 55 g 9FE VA ol k2Y w7k
AT 71513} 9715 AF3] 7)1, gasEE AEsH] 93t 4
A e 4 i :

(MASS, Maritime Autonomous Surface Ship) #-oFol|A] HF=Z2H(Wirtsil4)
it7F =290l FAWI(Kongsberg Gruppen), ¥= EAFo0]A gl
(Rolls-Royce Marine), &4 ofofH[H|(ABB)2} 37 JAIE AHstaL
Uct59) Gt ANE 2R 7|1&E TS S50 $EES 9 7]

&85} 51 HA(Harbour bus) 7Y T2 AEES =543 20224 12%
ASE vt B85 §itAT TA AFGE o]Fojzl k29o], diuf=
22 B9 =7k= Agd EAJCR QY TA AFS 2ok= Aoy

H25, $4% I8A 55 AFE ste 7Ie Aol FAIL QUEE5S)

b

w2 gjolo] heIAt YUEM(Wilhelmsen) F2#710h 37 vl
Zel(Mastersly)Ps e B4E 499 201749 59 AA Mz 24
H7] D A2 Aeol] Muke wxe) W AA] o]} HS AR
olt}. gl A4 L A 2L A9 FaTt WHoE o)
b AL AL FEACKT R0 2gols B3
ERH(Tana) B4t A2 9 E9do] 20| 4402 YA aAe] o
ol Abgto] ol SHEE Shirt.

54) £9SDS(2023.4.12)(AMY: 2024.5.15.)
55) KIMST(2024), p. 20.
56) KMI GHizebt St e] HE T E(HAY: 2024.5.15.)
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3. M ZH(E)

1) X+ - o X|

BAE 5 E Stte] o]q= Aol
ol A 7k, IER F5, T, ofd, Alst
L FES HR9RL it} vl AARARHUSGS: U.S. Geological Survey)
o W2 EFof jAE A5+= 500E)57F, o= 20159 A AlA ¥H
% Hjo] got= Fxjolrt. £ HIPHMTIAS EIRL TtAE
1,850E] 2, 20159 AIA| & 7k AAFFS] 1180w, 53], /= A9
A5} 7hA= 84%71 Atol| HiE o] itk '—‘?ﬂtﬂi Aot 7k i
T2 ATEY HAJoF B0 242 22%2F 69%, Pl= 7—1 ZF 40%2F
12%, yth E== Z.*Z.* 13%2} 5%, =2 o] £ Oﬂ 217} 4% &5
ULt.58) olof wh ZF 7k= Aol EEEA7H E‘i‘l%"ﬂ—‘?— E75
I A=) ALSHE AT el g €1l Sl

3], eAlol oA AAE BT BA Y el w49 £ES
4 Aoz o} B A/fdE AF40 2 71 Folvh RF s
AJore] ofUA] 7| eHbEl2 2017WRE 7|dHlEolA 2709 &
—.J}OH Arctic ING-2 Z2REE 2o 20239 T 7FA YAk

HE SFYUES9) T8y u=e] A AR Aol kHbEl 7}é =5t
% TAIE F1 3lom, o|Z QIS Z2AE 2 SActa YA =
ofof oh= Aol AHsl Urt.60 EIL 20249 6 FHAHEU)Z Al
o}9] LNG 2ol et AAE Zd3tsto], 2AlotoflA A4M Sl LNG =&
AEo| tfgt AR} 55 FAHL, L5 Tl 2AloF LNGY 9=
7) NA7L ot& M= & OUX], Joule: TW FTQ| 127 AH|ZHZAY: 2024.5.15).
Ying Zhang et al.(2024)(ZA4: 2024. 5. 15)

9) CSIS(2023), pp. 1~7.
Reuters(2024. 4. 4.)(AMY: 2024.5.15.)
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ARtsEdto o v#] 7idkE fIet E shte] 552 =97t 7 X9
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%.Q 17] oj2] Q] YA RE 9 7EA Y2 LT FE}B_]'XP:‘ S
o o | =90l E00et l=golsholA A

AES gofisty 2023d0= +EY 712 8 F °F 5%E 393 ‘3}62)
=90] 93)= 20249 149 E=8 AHIE Ak QI $<oflA sfiA]
A gAF AZE Solgion, mid X8Y== APA(Awards Pre-Defined
Areas: M2& BAF 79 §7h) Z2IS 3f ARt 7kA BAkE 9%
EAF 1Z gdfisto] &Rl S Sxskar Qlrk63)
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K= IEA(2023), p. 26(HMY: 2024.5.15.)
9lop 2ol ABH SR et LS 2
Ao tfgt B2 1ok vt B4 72 Ao X3 Ve
61) European Union(2024.6.24.), “EU adopts 14th package of sanctions against Russia”
(HA1: 2024.8.20.)

62) KMI(2024), SX[aiAAIX| 1325, pp. 9~10.
63) KMI(2024), S XIHAAX] 1315, p. 17.
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43 98] 205097H) SAuE A2E BEL o)F A3Ho AHs
T 9tk Az Al B B

7o) AAeII AR ATk AA NIEL A% 1919l dWnka oa

A=Orseds 4 437142 MO 33, 93, AUl B

SET QIek60 29| T B, 42 ofuiX|, BAEA 7|4 Hof

oA S48k 7142l 2k glo] YSIE Aol Hofoll i Fefebr|z

5191TE65) ool &REL ofulx] Qhev} Holud S, R AAe]UR

|

£ £9) e Ak ofolaTtE A WAt 25%), S WA
75%), YeiAE Feaae S AEe AAi webd 47145, A
7144} 7] HiEe] BA4 5 AR B Qze} @ 7]go] A}

sfof .

(12 2-2) OOISBIE 72 MM 7T

XtZ: U.S. Energy Information Administration(ZA4: 2024.7.5)

64) THE KOREA ECONOMY DAILY(2023.12.1), Orsted wins 1.6 GW offshore wind power
license from Korea(ZAMY: 2024.5.15.)

65) HEHFA(2023.7.11), Yoon, Norway PM discuss cooperation in renewable energy, defense
(HM: 2024.5.15.); POLITICO(2024.4.23.), Fossil fuel giant Norway pitches itself as
Europe’s ideal green partner(AdM: 2024.5.15.)

24



STEEP 718t M ZX o4 24 02

qu_ oF 57H°J Fegt £3o] 7Rs et 12 20209 tHﬂ *‘oHXl
WA, AZE 7HE7EA] ol o] FRE AT 4 Sl ofxdo] mHE .

olefat WSH: AT usk Qs B30 sho] ZHshElwAl AHAYA
Y= £ ojdo] AHE Fxjolct.

(13 2-3) 552 HYY= vl
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Northern Sea Route

Suez Canal Route
Xt=: Economist Intelligence Unit(ZA: 2024.7.5.)
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67) Rosatom(2024.1.11.), Historical record of the Northern Sea Route(ZAA4: 2024.5.15.)
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Eo|ALS] 77521 PAME(Protection of the Arctic Marine Environment)
o] HiAo] W=H, 20224 7| E=oolA 23E AR & 7|50 & 7
Aok} 8855 0 & 19, k290](1804]), dmt=(1223), #=H88%), 7Hrict
(55%) 5 2% HAEUL.68) &, HAot YEHoE W2 55 ZA
Fo, 11 9 tE 7t B3 ES1E 4R 7 E85kal Sl A=
noteh 4= Qi E3h Aut fPo2 ¥k wj= ofAlo] A A¥K729%)9]
44%S AAsto] 71t & vlSE AR, dRkelEA(1823), HaA
(1143)0] 291, 39 E AAFL}9) =, o] HE HHTH= oS s

g80] ¢ W2 FEe ARt #ad 5 Sl

o|x¥ E= 29| HslE sl ESYEE &5k A7 HorA 1L
AUt} L HOE ESPEE AEE &F FEE TR FHO gl £ o
£ AdEo] ddolo] AP AEARl EF FE FIEE7F Ago
Z5o] A AA E5F 3390l Aol Wojxl Aot 20214 3¥ 23~29
U7HA] 2iE ZAgo]HA o7 E(EVER GIVEN)Z7} F-2 o= 23}
HollA x5 g o]of, 2023 11¥5E StAE X[ Aol Blolwt
9] ojdl 3-E] Yk(Houthi rebels)e] H7t Autol| FAL 715HAA A4 5
i SAF 5 4320] o2 F=E 0]8E FHIZ AASHAH.70) S2A
S SofolA AukE f3lstgt o2 R5HE SHehe S 5
45%7t Ao, 7D e AR S S8 mEt 2% 7]7to] Zof
A3} Hlgo] F715t.72) oldf wet S22 FF E5tof| A
sl M2 =7 FE 7fdo] E8sithe H47F ey St I8a
1o gt A FEZ 18 F9 EF FEVL HIE BRI

[¢]

68) PAME(2023), Arctic Shipping Status Report: Flag States of Ships in the Arctic(ZA12 2024.7.5.)

69) PAME(2024), Types of Ships in the Arctic (A4 2024.7.5.)

70) H&wA(2024.1.5.), TE| DIAJUO| Sta2f 0= 25t M8F 28 20% | (FAMY: 2024.4.5.)

1) Reuter(2024.1.26.), Freight through Suez Canal down 45% since Houthi attacks — UNCTAD
Al 2024.4.5.)

72) Financial Times(2024.2.11.), Ships shun Red Sea and Suez Canal despite reduced Houthi
menace(ZAY: 2024.4.5.)
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(23 2-5) 0= 25t S|YS 7 27 FE HIL

Rotterdam The typical Singapore to
Rotterdam sea voyage is
B REEE almost 40% longer via
the Cape compared to
the Suez Canal

Suez Canal

ASTA

~8,440

nautical miles

¢

Singapore

~11,720

nautical miles

Cape of Good Hope

Xt2: S&P Global, Commodity Insight(ZAY: 2024.4.5.)

73) The Economist(2024.1.18.), How viable is Arctic shipping?(ZAY: 2024.4.5.)
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74) IPCC(2007), p. 15.
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5) NASA(2013), Arctic amplification(ZAA1: 2024.10.8.)

6) Petr Chylek et al.,(2022), pp. 1~9.

7) NOAA(2023), 2023 Arctic Report Card(ZA1: 2024.3.11.)

The Invading Sea(2024.9.23.), What the jet stream and climate change had to do with the
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79) Gabriela Negrete-Garcia et al.(2024), pp. 4951~4973.
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80) Franz J. Mueter(2022); Martin Edwards et al.,(2013)
81) MONGABAY(2024.2.14.), The new Arctic: Amid record heat, ecosystems morph and wildlife
struggle(Z@AY: 2024.10.8.)
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82) U2XI . 2SS SIX|AME (ZAY: 2024, 5. 15.)
83) Johnna Michelle Holding et al.,(2020)(ZA4: 2024.10.8.)
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84) 4%t 2|(2014), pp. 42~44.

85) The Arctic Council should not deal with matters related to military security

86) FRANCE24(2024.2.25.), Half of Western military aid to Ukraine delivered late, defence
minister says(Z4Y: 2024.3.3.)

87) USA TODAY(2024.2.27.), Sweden clears last hurdle to join NATO: Five graphics and maps
(HA1: 2024.3.3.)
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89) UNCLOS Article 55(Specific legal regime of the exclusive economic zone), Article 56
(Rights, jurisdiction and duties of the coastal State in the exclusive economic zone)

90) UNCLOS Article 76(Definition of the continental shelf), Article 77(Rights of the coastal
State over the continental shelf)

91) CAOFA, Article 3(Interim Conservation and Management Measures Concerning Fishing)

92) CAOFA, Article 5(Review and Further Implementation)
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161) Octavian, A., & Jatmiko, W.(2020), pp. 1~8.
162) Herodotou et al.(2021), pp. 313~334.
163) 5124(2020), p. 2.
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H Ao A £33 AEFAR=S ofZ] Uulelo] Q14]o] W B A
AA Folgk= AR AAS "R F 7)o AR ARS B2yl U435t
Aol HAY, AR A4S zZke gARE 5T SR RAE
2024E5E 49 20¥7HA] 749 3097 AR wEy) 28101 AERAE ¥
Yool AAstg o, AR A 4L et s, 719, d-ges
= AE7F 309, oY AE7F 34HOE F 64 o E 4R A

12 g7t 2= =4

2 HAoX= B7F 5 7] B4 fIs AHP 2471 283
t}. Sirikrai & Tang(2006)> AHP B2 o E A
e Fdier ¥t A AR 7 2dS =E5) |
AR AR} 165) AfollA= S7PAR A38Ret & H AT
1320 o AH[Er g A ARGl AHP A
AHP HHHEL S, &4, AAl & o] okt

o N
o oE
o

S~

o
ol,

=

164) =W & 30H(CHa 12, 7|Qdel 8%, ME U 33712 109), cHel & 34H(THst 135, 7|21l 49,
HE I ZE712 7Y, 7|EHET7 |, NGO 85)10F)
165) Sirikrai, S.B., Tang J.C.S.(2006), pp. 71~83.

166) =7 HEH MIBZ(UBIEIFEZAN @7 |2ERHRE SAIYH|7H 50022 0140|12 F712] T

t
t

XI21 727 3009421 0191 417 ARIORA Tk 2t 2] OfL S0l ot T @A) chet
OAtS TSP 215101 DI2| BIEIAZALS HAISHD, 1 TS 206(0] 23| AT Aoleisiot
OfAFZIAIS 9|21310) KIZI0{0F SILH2023. 6. 9., 8 X19430%).

2R A2 H13ZOIHIEIPAZA @7 | e aae H3gel 270 o2} £s S0z
B AR 121 5 - 27| SAPIEII] 251 U ARIEFIO| AISY S8 AES S B 127t X}
28 717 Ol |EIZATARS] AA| 0f=S ZHBH0{0} BICL. ©7 | SXYRTTS HAZO K2} ofHlEr
SATAIS AN |2 2B Z0e FAIKIMRI] Rl 2 N Bo X S8 802

E510] 11 Btgd RS HHGH, 11 Z0E SI451040F 302023, 7. 7., ISEE M336213%).
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B7RE AlFS) ot A7 EE S 5 e YAREA 7
Hoo}, E3t o ®HHES 197248 Saaty(1980)°] o) 7dd &
OJAFE A (Multi-Criteria Decision Making: MCDM) 7| % sl=2A
U0 $452 7ot 479 SR EE meRto 24 QAEAol =g
< ZTH167) AHEA 9] ofe] 8 AF AT FRIlek 22 AT U=

{4 ot 111 Ad B7FE B9l &4 8471 7= S8 % (weight)&
ARSI &, o] 7HA] 84S YA o BRI EN B9t oAk
A2 delsto] Bl 884 9 A S w2 5 dtke Aol

Act.

£ Q70] AHP B4 AAks et 2k WA WETL AR d7A
o2 £9) ofd] 1%} gol AHH Bt FBe| ASTEE T
olg Hjgto g AHP AEAE B3 Pl ARSI MEHT S
679 W7t =] e 94 Hms S

r

lru

A= KMI 2,

167) Saaty, T. L.(1980), pp. 1073~1076.
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A SN59) £F T BARAE B9 B FBS 14 At
&3

AE7h AES B BT A4 HA AR S4o

(% 3-2) AHP T7} 3=

sp= MiE L

504 SN BHM AZOV} CIZ SOISEC YTIHOE 280k
A S0F HINRIS SXIF0| QUOIN B &, 7, FI=Vt aj0I102
deksy  HESiIp
23 XA #, FH, MEHOB 43 TH587h
oz | EF SR HIh ZHPL U ATHY OHS 2T U=RP?
O LEE
sy 19 209 BRISIOH SRS $O2M S0/80| H2ElIh
HI0| MRS H20| U=7p
S Ee) EXt IESA0| 5271
oy | IHE0M0 RBD £X K5 50| 52K
S 2052l G XI240] QU=7p
raosy 1P EOVH J}wrﬁwﬂ O/ Q312 DIR=7P
S° oy 20t B30 O UHS DIRIETP
A= KMI AL

Z: 0IM 2](2022); Porter & van der Linde(1995); Stavins(2008); 042122(2020)..

2. WI} H20| 43t AHP 2

1) 2elU2t M27t e A Zat

Selet ART} 5 309 o ZAE AT, 24 Az} A
7R, AAN, A8, AS1SH, DAL, B8 £08 Fa% 2

168)

CI(H|u ~38Xte| Ut SE & X|H, Consistency Index), RIYEA A4S It 29| Lty
#Z, Random Consistency Index), CR(Z2Y & AS2 25t HIE 2K, Consistency Ratio)S
0|85t Yt ABS HAIRNS. CRO| 0.2ECH 22 42, 8 & U= &9 HYBYS #1
AS0| w2t 0.220 2 SH2 HLHS.
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o2 UERdTE 1919 2918 AR Ad7hs 3 A 1 HeE @

23} AR Fof we AdlHoz FaT FBULS ¢ % ek

(2 3-3) AHP 7} 82

= Wt y= T~
1 dWhsd 0.237
: Gl 0.228
’ ZEE 0.155
: X471 0.139
X AN 0.137
X 894 0.107

A= KMIEH.

<1Fé! 3‘2) %7} @‘g_c_’_l t(l)l-*l.@ E@(@)

BdHd

025~

Rz KMI BH.
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H 3-4) AHP Tt 8=

=9 Wt 3= 7tEA|
1 X&7tsd 0.233
2 ]l 0.190
3 PSS! 0.155
4 AHHItSH 0.151
5 =24 0.144
6 Pl 0.125
A= KMI EH

<j_E.I 3- 3> ]I17|-

()OII
o_E
>
o
H
o
Ao
i

T ABTEs A

Atz KMI 2R,

169) | 4=3iXpo] AN SE 4+ZF X|H, Consistency Index), RI(EEA A
Ra do m Consistency Index), CR(ZZHY 45 AS2 IsHHIE $X] S

8510 datd B2 HAIUS. CRO| 0.220 22 32, 8HY =+ U= +FE2
l

M2t 0.220 2 32 MRS,
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TE,
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=
=
=
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Septetel B39 Wb AEASY] W A4EAE ok ok Pk 4
WA, BAK, A7154 ¢ow FaT Acw Ui =, A4
3 A&71540) FHEA7} Hssithe AL AAA G847 8714 X

1
S7M540] BE $98] TejEolof e AARITE ol B Hel A
2} ofojsnt ohje}, $A4H - 814 A47MsAS nelet Heko] Wash
THe A2 ojujsitt. B3], A47MsAe] Fa4o] HrkEol] wel, AAA
43} BART Aolo] FHS WL Ao| 4 IAL D Aol

(B 3-5) AHP T} &=

= Tt e B 7154

1 Htsd 0.194

2 ZH1g 0.191

2 A&7tsd 0.186

4 AN 0.163

5 e 0.140

6 324 0.125
X2 KMI 2y

(3% 3-4) Bt 20| WA 2H(EE)

K= KMI AR,
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9 W&Z SFe HH, vt 554 VR AAEY Roks ©

Aokl oA FE9 T Fo7t At AS & 4 AUtk YUY
8%, AATL Ad7FsAdol F8sittal whadt 3
7Fs/dT Aol F8sttts A3t ZEE A ol Az Zpo]
AYAG S 2] SlojA] Hef 8l s A-8S 4= Qlt}. I =X
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237 BN 2N H2A=0F £2%4 03

H2E Y FH 2 20F &=

1. 83

2340) 4 AL APUY A% st o1 8L Ba AA 4,
AN, GAe) FES BER A, SA S AAY ABL 1
A3h7] GI% BES BAR Wt 5, 24 | B5AY A 29L B3
AL w2A W7 PSSl Yo s He B3
2 AAH SER ABY 5 A HEA, TRt 7150l A4 A
A A1, 591 R4, 184 ol A So ST AL ot
ofm] gk, W], Tl o|27)71%] 8007 olate] B Qlmet maxlE
of Tigt Agto] QU170 The, Ak el Soro] A9, Ao A
A2 As] 7 Holt, B3] 49, de3} Fke] 7% 240 9
o TolE 7143 e Hgo] Wasihs S 7ML Ytk o]
23 e QurAQl AelAe] Fa ARloks Aolg o] ik

= o]gl okt B3] x| AEeka ol diat e, Aol 4
o19] 7155 FHol A Belshs Ao] Basht webd X4 A5
A AR 23014 e Aert o 2 ojule 1F4e W ot
Aoz o] A9 o]Foix|X] e SRl BINES A AL
A&7H5 317 ol 8517] $Ist A F]uto] nhgisloiglofof Fek17) uhet
A, BIolxe] 97, BFAA0INE 970, B3 ol B3
A 58 ko YA AA ARlo] WIS UKo FF 2 BAls

170) WWF Arctic Programme(ZAQ: 2024.3.11.)
171) WWF Arctic Programme(ZA: 2024.3.11.)
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1) 2320JAt3|(Arctic Council)
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e 2 PAL BRI gtk 09 (I 3-6)S AM1F ZeAE

S AN A gEE Hog &

H 3-6) B ZH B
9z Al
= OZME 0|2 o
Arctic Green
ACAP | Shipping - SLCP | 2017
Mitigation
Community-base
d black carbon
ACAP | and public health | 2016
assessment
(IPCAP)
New Low Sulphur
EPPR, | Fuels, Fate, and 2019
PAME | Behavior in Cold
Water Conditions
Phase-out of
ozone—depleting
substances and
fluorinated
ACAP greenhouse 2017

gases (HFC) at

fish and seafood
processing
enterprises
(SLCP EG)
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S3H M ZH HAR0F +2%A 03

¥ mameoz MY EOS g
= =)
\nderwater * SH: 23 S{ol0|M2| 45 £30| 3
oise In the % MEHA|O) 0|k kS Olast
e 2019, ey, | BRSNS
Understanding , | ZHLEY, s .o
PAME Impacts and 2021 o=z " S TR 23 A HiS Y AL
Defining ol M0l DX |= G AT, A2 X
Management 4S st Mef HA H 2 KR 7
; =2 mst
Solutions s= =g
Develop an - 2H5: 2361240 5% M2{7| 2H
implementation G0, | 2 e KIS B AL 4+
Plan for the Do L I .
: ) M2t | e BloF M 3{3} mpot gl 2
PAME | Regional Action = 2021 Lo 0‘ ot ;Eﬂfa' ;‘j%;rﬁ_' at 5;' 51,2 Zﬂ
Plan on Marine =401, A=, —H“ leg o = JE‘%T
Litter in the Arctic 0= SH AN, A H K2IS Pl B
(ML—RAP) HA = 82 g5 =8
FHLICH,
. AlA, e =8 {4 5= SSH 2 HJ|Z 22
ACAP | Management . | s e B
g M 2020 w290, 25O U ES ISHE 7S
SDWG @ Remote Arctic oj= ’ 7|2 ME| S8 HA|E, RE 8
. , ° = =5 =53
Communities Saami 71 ojaiof ot H M E7t

Council

Xt&: Arctic Council(2023), AMAROK Project/Activity List for 2023-2025

172) AIA: Aleut International Association
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2) B=2ZH[0|AtZ](Arctic Economic Council)

< SEE H ek Stk H=AAIAEcA s H=d A
A S T2 (E 3-7)01A AABIL e 4712 25stal Qo
(& 3-7) S3ZHOIAREI0] B4 ZH B0} 22

1= MNIELHE

T =< oT T = A
WY AEAAY 019, YA, HHMSB 2| IHRIN
sHaroa A2l 2N, AN g ZHOA o2 H IFX A
oo

A&7t 74
L7 |E o ety ol oHHst 018, T, 22 A JHYS Aot 71&

Xt=Z: Arctic Economic Council, Blue Economy Working Group(ZA1&!: 2024.3.11.)
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173) Wikipedia, Arctic policy of the Kingdom of Denmark, https://en.wikipedia.org/wiki/Arctic
_policy_of_the_Kingdom_of_Denmark(ZdAY: 2024.7.17.)

174) High North News(2024. 2. 27.), Greenland with New Arctic Strategy: Defense, Diplomacy
and Peace(ZMY: 2024.5.15.)
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O R5}3, BZoAtg)e] gk 735} Selisod okl UNCLOS(United
Nations Convention on the Law of the Sea)& =AEAA 7 543t
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2020 B= A9 AZH2020 Sweden’s Arctic
Region Strategy)177< 20114 11¢€0] HESE o]F 20209 10€] 7R
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4 e FHoE A5t Ygo ) 9
dq A A== olE © E= Ul
@715} &7, @A A+, GAE7FsTr BA
o) 4% 84 huolch P4 AAet B 9
A A|&7hst AA| EAT v| 2y Aolh 94, 7152t e7(Climate and
175) DGB Group(2024.1.12.), Greenland’s environmental commitment: joining the Paris
Agreement(ZAM: 2024.7.16.)

176) Arctic portal library(2024.3.8.), The Faroe Islands in the Arctic(ZAY: 2024. 5. 15.)

177) The Arctic Institute(2019.4.16), Sweden’s Arctic Strategy: An Overview(ZMY: 2024,

5.15.); The Arctic Institute(2021.5.4.), Sweden’s New Arctic Strategy: Change and
Continuity in the Face of Rising Global Uncertainty(ZA4Q: 2024. 5.15.)
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BAE AR St A&7Fs3t A} B2 U A(Sustainable economic
development and Business sector interests)= 2HF0f| x| JFS

A3 Aol 714 714L 2598 L 2HH(Norrbotten)F, HlA

H 22 H (Vasterbotten)F & S5 A9 7fdszlct= W8olh.

HHAEE= 20219 69 M2 5= F4 M=H(Finland’s Strategy for
Arctic Policy)178& Agsf 203097H4] £ F2] E3et 4714 53
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HoFE A 8 A 2AE A, 2 &2 AT 5=
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Zoltt. o] Aeolle A& 7hed = AATAS At A2 7HA A=
ZRE AASIAH. 5] IHE=e] H=422 A9 A&7sde A=
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E2 ot} WHES A& 7T FAle &8 At e AES,

20224 v ‘B2 X9 =7} H2K(National Strategy For the Arctic
Region)' <& #5180 o] HERE Fo E=ollA] ml=r9] o] 9ot
o 4714 A4 8 AR QtH 7o}, 7|} gk oigt $FES, & 7t

ot I FAEY - AHEAE AAFT o] AoflA oA ‘A
& 7hstt A LS S HIotHA] 7138 BMcks A ot

178) Arctic portal library(2024.3.8), Finland's Strategy for Arctic Policy(ZAY: 2024.5.15.)

179) Government of Finland, Finland's Strategy for Arctic Policy(ZAY: 2024.5.15.)

180) The White House(2020. 10), NATIONAL STRATEGY FOR THE ARCTIC REGION
(HA1: 2024.5.15.)

181) United States Government (2022), National Strategy For The Arctic Region, The White
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F(Canada's Arctic and Northern Policy Framework)1825 ¥335}%]
o Auiel 83 44 s R ohewt 2 0ReY dn A%
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55, @Y 315) 2 A slBolth 18 oigt Atk 2xjote] 92
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AEO] TS M QAlsk Y SHE e =] S99 5 4
Apgslo] ool Hag 2 180

gAlots B4 =71 5 B9 il 7 AFA HES F3Th
202090f 7kt 2035 B A|HoA 9] Ao} ARf=7E A A
(Basic Principles of Russian Federation State Policy in the Arctic
to 2035)18570|A BAlok= H= 311 410 A BA, B AAYA 3,
H_j- _Q].7g i OJZ\:!] X—]E x]/R] 2T, /\1‘_‘5‘9_0]0101 F.,]t cﬂ]é\:';]ﬂ 31}7:]] L}Lé’ F,q
Alope] = BEAS #YsHH S5 34 AR E5S A= A7IA =
M, =AEES 33 5598 TS AR 1 Holk Aoks
2035 = X9 7 A =7} bR BAF A2 Strategy of development of
the Arctic Zone of the Russian Federation and the provision of
national security for the period to 2035)180)2 53] = Xg9] A
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)
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House., pp. 11~13.

182) Government of Canada, Arctic and Northern Policy Framework(ZA2: 2024.5.15.)

183) 2w E(2023), p. 118.

184) KMI(2024), =Kol 24X 1345, p. 7.

185) S X|HA0I710|(2020.3), 2= ZHSSHAMY: 2024.5.15.)

186) NATO DEFENCE COLLEGE(2021 6.25), Strategy of development of the Arctic Zone of
the Russian Federation and the provision of national security for the period to 2035(ZAY:
2024.5.15.)
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188) ©E52H(2023), pp. 67~98.
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