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Arctic Shipping Rout
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Source: The Economist(2024.1.18)(Z444L: 2025.7.11) Source: Dimitrios Theocharis et. al, Arctic Shipping: A systematic literature review of comparative studies, Journal of Transport Geography, Volume 69,
May 2018
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Arctic Sea Ice Extent

M Diminishing Faster Than Expected

< Northern Hemisphere sea ice extent per month > <30
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Source: German Ocean Foundation, State of the oceans 2025, Jul 10, 2025(Statista, 2025.6) Source: The Economist(2025.8.12)(Z1A42!: 2025.9.14)
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M Increase in Number of Ships

UNIQUE SHIPS

ARCTIC POLAR CODE AREA
2013 - 2024
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37% INCREASE

2013

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Note: Unigue ship refers to each ship only counted once, although many ships enter the area multiple times each year
Source: PAME, The increase in Arctic Shipping: 2013-2024(2025.1.28)(Z4A4: 2025.7.15)
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Ships in the Artic

M Growth in Multi-Purpose Activities

UNIQUE SHIPS

ARCTIC POLAR CODE AREA

CATEGORIZED BY SHIP TYPE

01 1111 1215

Note: Unigue ship refers to each ship only counted once, although many ships enter the area multiple times each year
Source: PAME, The increase in Arctic Shipping: 2013-2024(2025.1.28)(Z4A4): 2025.7.15)




Northern Sea Route(NS

M Direct Shortcut Between Asia and Europe
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50% Reduction
In Carbon Emissions

Source : Roberto Rivas Hermann et. al, Arctic transshipment hub planning along the Northern Sea Route: A systematic literature review

and policy implications of Arctic port infrastructure, Marine Policy, Volume 145, Novermber2022.

Source : REH S ATI(2025.7.28.) (FAHY: 2025.8.25.)
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Transit Traffic of NSR

M Growth in Both Vessel Traffic and Cargo Volume

TRANSIT VOYAGE Ne BY YEAR 2010 - 2024

NSR TRANSIT CARGO 2024
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100

50

85
"
64
46 43
37
34 31
27 27
18 19
0 |
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

TRANSIT CARGO BY YEAR 2010 - 2024

31M
EL

M

2,0M
1w M 1.3M
08M
™ 07M
05M
0.1M - P . 0,0M
op Il " s e .

2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

By 28.11.24
97 transit voyages
5066 445 tn cargo

Source: Centre for High North Logistics, Main Results of NSR Transit Navigation in 2024(2024.11.28)(Z4A42: 2025.7.11)



Features of Cargo Transport

M Energy Route(Russia to China), Two-Way Container Transport

CAYL (755 cor: TRANSIT/ CRUDE OIL TANKERS @ NORD CANL e o TRANSIT/ DRY BULK QoRe AL e s TRANSIT/ CONTAINERS (| VLS
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Ice Conditions of NSR

M Key Factor in Transit Navigation
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Sources: Center for High North Logistics; Northern Sea Route Administration
Copyright Stratfor 2020

Source: Centre for High North Logistics, Main Results of NSR Transit Navigation in 2024(2024.11.28)(Z4A1): 2025.7.11) Sources: RANE, Russia's Emerging Arctic Maritime Frontier & CruiseMapper(Z4A1&d: 2025.7.15)
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Key Considerations

M HFO banned(as of14ul.2024) & |cebreakers and Ice-Class Vessels

"Regulation 43A

Annex, on or after 1 July 2024.

ANNEX

AMENDMENTS TO MARPOL ANNEX |
(Prohibition on the use and carriage for use as fuel of heavy fuel oil by ships in
Arctic waters)
1 The title of chapter 9 is amended as follows:
"Chapter 9 — Special requirements for the use or carriage of oils in polar waters”

2 A new regulation 43A is added in chapter 9 after existing regulation 43, as follows:

Special requirements for the use and carriage of oils as fuel in Arctic waters

1 With the exception of ships engaged in securing the safety of ships or in
search and rescue operations, and ships dedicated to oil spill preparedness and
response, the use and carriage of oils listed in regulation 43.1.2 of this Annex as fuel
by ships shall be prohibited in Arctic waters, as defined in regulation 46.2 of this

M Cargo Demand

Source: SKISA (ZMA: 2025.9.12) Source: gCaptain(2018.4.23)(Z4A42!: 2025.9.12)

M Feasibility of Commercial Navigation
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Way Forward

M Integrated Port Service Capability

Repair &
Maintenance

Handling

Supplies
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Way Forward

M Dedicated Space and Facilities for Icebreakers

[ World Icebreakers ]
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Note: As of 1 January 2024
Source: Aker Actic(2024.3.18)(Z4AH!: 2025.9.2)
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Way Forward

MT/S Competitiveness M Reliable Bunkering SC
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Surces: Centre for High North Loditics (CHNL) and World Shipping Council

Source : Roberto Rivas Hermann et. al, Arctic transshipment hub planning along the Northern Sea Route: A Source : HLIEHI0I(2025.7.24) (ZAH: 2025.9.2)
systematic literature review and policy implications of Arctic port infrastructure, Marine Policy, Volume 145,
Novermber2022.




Way Forward

M Building Repair/MRO Clusters

Busan-Jinhae Free Economic Zone (BJFEZ)

E : ==
+ Accessibility to the Airport
‘and Securing Punehl_n‘l_lt—y_.

__Amintegrated €omplex o Convenient access to SUpport,

poft, gpdfodistics commerce, and
~ ] facil

Industrial Complex and -~ = Rail Logistics Complex
. Air Logistics Complex N Y Continental Railway Base
# “Adjacent to the Airport”

Operating Completion Expected by

24/7 2029

Expected Demand for the Airport (as of 2065)

)

International Passengers International Cargo
=== 23.26 mition 335,000 -

Note: U.S. Coast Guard photo/Matthew S. Masaschi Source: BJFEZ(2024)(Z4AH2!: 2025.9.14)
Source: Military.com(2018.4.16)(Z4AH: 2025.9.14)
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Way Forward

M More Items, Smarter Supply & Overseas Hubs & Incentives

Busan Port Facilities Management Center
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Shaping Today,
Leading Tomorrow
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