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1. International Association of Classification

Societies

2. Nuclear Propulsion (Revision 0)
Small and Advanced Modular Reactors
Floating Nuclear Power Plants
International Atomic Energy Agency
European Maritime Safety Agency
Onboard nuclear fission reactor
Safety of Life at Sea
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Northern Sea Route (NSR)

Northwest Passage

Ice-breaking LNG tankers

Canadian Arctic Archipelago

Federal Maritime Commission

U.S. Coast Guard

Restoring America's Maritime Dominance
Transpolar
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1. International Convention for the Safety of Life at Sea

2. International Safety Management Code

3. International Association of Classification
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4. International Maritime Organization
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1. World Shipping Council
2. International Maritime Organization
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1. Autonomous Ships

2. Global Positioning System

3. Deep Learning

4. Internet of Things

5. Carbon Intensity Indicator

6. Energy Efficiency Existing Ship Index

7. Dual Fuel

8. Methane Slip

9. Rotorsails

10. Nano Coatings

11. Cold Ironing

12. Quadrilateral Security Dialogue

13. Australia, United Kingdom, United States

14. Northern Sea Route

15. Regional Comprehensive Economic
Partnership

16. Artificial Inteligence

17. Autonomous Navigation

18. Port Community Systems

19. Generative Al

20. Spaceports
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1. International Maritime Organization

2. Internation Convention for the Safety Of
Life At Sea

3. International Convention for the
Prevention of Pollution from Ships

4. United Nations Convention on the Law of
the Sea

5. Commercial Court

6. High Court

7. Admiratly Court

8. Single Joint Expert

9. Singapore International Commercial Court

10. Singapore International Arbitration
Centre

11. Court Expert
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WINGD PLANS ETHANOL FUELED MARINE
TWO STROKE ENGINE NEXT YEAR

WinGD to introduce first ethanol-fueled marine
two-stroke engine in 2026

Swiss marine power company WinGD will offer
the first ethanol-fueled two-stroke marine engine
next year, with deliveries for newbuild and retrofit
applications starting in 2027. The announcement
follows a decade of investigation into ethanol fuel
- including full-scale engine tests in 2018 - and the
successful launch of a methanol-fueled engine that
uses the same combustion concept and is subject to
the same safety regulations as the new ethanol engine.

The new engine will be adapted from the X DF-M
methanol-fueled engine, which has received strong
feedback from first users and class societies approving
the design. The diesel-cycle concept—available
across the full range of bore sizes currently offered by
WinGD—will feature an adapted control system and
fuel injector nozzle arrangement to account for the
higher energy density of ethanol and the consequently
lower fuel volumes required.

WinGD has been studying ethanol fuel, which has a
similar combustion and emissions profile to methanol,
since 2014 beginning with a project financed by the
Swiss Federal Office of Energy. WinGD later led
work to develop a flexible injector for alcohol fuels
as part of the EU-funded HERCULES 2 project
starting in 2016. Ethanol can be produced renewably
from biomass and is prevalent at a competitive price
in some national markets, driving interest in the new
fuel.

WinGD VP R&D Sebastian Hensel said: “This
announcement is further evidence of'the strength of our
research programme. Our early ethanol explorations
were crucial to the successful development of our X
DF-M methanol engine, and now both are enabling
the rapid commercialisation of the first ethanol-fueled
two-stroke engine. As global emission regulations are
set to be passed, we’re pleased to be able to offer a
further lower carbon alternative to ship owners and
operators”

WinGD is in discussions with several ship owners,
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ethanol fuel suppliers and class societies about the first
commercial applications of its ethanol engine - and
will confirm at a later date whether the engine will be
optimised for ethanol or optimised for methanol with
secondary ethanol capability. WinGD also recently
became a founding member of the Global Ethanol
Association in an effort to connect key enablers in the
ethanol value chain.

Hensel concluded: “With our long experience of and
deep commitment to developing ethanol as a marine
fuel, ship owners can be confident that we will deliver
an engine design with similar robust performance,
efficiency and reliability as WinGD’s existing dual-
fuel engine portfolio.”

Source: WWW.tankeroperator.com



OCIMF CELEBRATES FIRST
ANNIVERSARY OF SIREK 2.0

SIRE 2.0 — One Year On: OCIMF Marks Milestone and
Sets Course for the Future of Vessel Inspections

The Oil Companies International Marine Forum (OCIMF)
today celebrates the first anniversary of SIRE 2.0, its
updated and enhanced Ship Inspection Report Programme,
recognising a year since the global implementation of the
overhauled tanker inspection programme.

Since its launch on 2 September 2024, following a
gradual roll-out to industry to replace the paper-based SIRE
(VIQ7) programme, over 22,000 SIRE 2.0 insapections
have been completed worldwide. SIRE 2.0 inspections have
been conducted in 2,100 ports by 460 SIRE 2.0 accredited
inspectors. With only 0.2 percent of inspections having to
use the paper-based contingency in the past 12 months, the
adoption of the new programme has been a marked success.

“SIRE 2.0 represents one of the most significant
evolutions in our industry’s approach to safety assurance,”
said Karen Davis, OCIMF Managing Director.

“Its success over the past year is a direct result of
meaningful collaboration between members, operators,
inspectors and our technical teams. We are proud of what
we’ve achieved together and are fully committed to ensuring
the programme continues to reflect industry’s needs.”

Looking ahead: continuous improvement

OCIMF is committed to building on the strong
foundations laid in year one and is now focusing its
attention on ensuring the programme is further optimised
and incorporates emerging industry risks. Planned
developments for the year ahead include:

* Leveraging improved data insights to inform OCIMF’s
wider approach to safety advocacy and sharing of
best practices across industry through its publications,
programmes and engagement with industry.

* Providing ongoing Inspector training programmes
to support the delivery of consistently high-quality
inspections.

* Integration of data insights with guidance materials
to help inspectors, operators and members identify and
mitigate risks earlier.

* Ensuring continued and productive engagement

with programme users to facilitate continuous learning,
improvement and best-practice sharing.

With the roll-out of SIRE 2.0 successfully concluded
and the programme embedded within industry, Capt.
Aaron Cooper has concluded his secondment to OCIMF
as its Programmes Director and has returned to Chevron,
his parent company, to take up the position of Senior
Manager, Marine Operations Performance and Projects.
Dave Cudbertson, formerly Manager, Global Maritime
Assurance Downstream & Renewables at Shell and
previously a member of the SIRE 2.0 Steering Committee,
has begun his secondment to OCIMF by taking on the role
of Programmes Director. Cudbertson will oversee the work
of all OCIMF’s programmes, including SIRE 2.0.

“For industry, the adoption of SIRE 2.0 required a
significant amount of work and dedication over several
years, resulting in the improved inspection regime being
embedded within operations. We now move into a new
phase of optimisation and innovation and aim to ensure the
programme not only keeps pace with industry change but
also anticipates it,” Cudbertson said.

OCIMF extends its thanks to all stakeholders for
contributing to the success of SIRE 2.0’s first year. To
ensure the programme continues to serve industry in the
future, OCIMF encourages stakeholders to support it
by providing feedback via the SIRE 2.0 Suggestions for
Improvement (SFI) portal available to programme users.

Source: www.tankeroperator.com
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LR GUIDE ON NUCLEAR POWERED
SHIPPING

The new guidance promotes nuclear power as a
reliable maritime energy source, addressing the complex
regulatory, safety and economic challenges of its
integration.

Lloyd’s Register (LR) has published Navigating
Nuclear Energy in Maritime, a new guidance document
providing the first roadmap for the safe and responsible
use of nuclear technology in commercial shipping and
offshore industries.

As the maritime sector accelerates its transition towards
sustainable energy solutions, nuclear power has re-
emerged as a viable solution to achieve net-zero ambitions.

The guidance, developed in partnership with Global
Nuclear Security Partners (GNSP) and marine insurer
NorthStandard, sets out the practical steps project teams
must take — outlining regulatory, technical, operational and
financial requirements for integrating nuclear technology,
such as small modular reactors (SMRs), into maritime
assets.

With no international regulatory framework yet in
place, the document discusses the roles of key bodies,
including the International Maritime Organization (IMO)
and the International Atomic Energy Agency (IAEA),
highlighting the importance of harmonising maritime and
nuclear standards.

Topics covered include safety classification,
environmental impact assessments, structural integrity,
and the development of a robust nuclear safety case.
Security measures are also addressed, with emphasis on
physical and cyber protection systems, as well as insider
threat mitigation.

Operational and financial aspects are thoroughly
explored, including personnel qualifications, emergency
response planning, and quality assurance throughout the
project lifecycle. The document also examines insurance
and reinsurance challenges, advocating for a predictable
liability framework to support commercial viability.

Mark Tipping, LR’s Global Power to X Director, said:
“Nuclear energy has the potential to transform maritime,
providing a scalable and zero-carbon energy source that
can accelerate the industry’s energy transition. However,
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its adoption requires clarity, collaboration and trust
across regulators, operators, insurers and wider society.
This guidance offers a comprehensive starting point for
stakeholders to navigate the risks and opportunities ahead.”

Nick Tomkinson, Senior Partner, Global Nuclear Security
Partners, said: “Maritime nuclear will only succeed when
safety, security and safeguards are considered together
from the start. This guidance document helps first movers
align maritime and nuclear frameworks, apply goal-based
approaches where prescriptive rules are absent, and build
the confidence required by regulators, insurers and the
public. GNSP is proud to contribute to this important step
for the sector.”

Helen Barden, Director - External Affairs at
NorthStandard, added: “NorthStandard are proud to have
been invited to contribute our expertise to the Navigating
Nuclear Energy in Maritime guidance document.
We collaborated with Lloyd’s Register to explore the
insurance and reinsurance considerations for nuclear
energy - particularly the interlink between classification
and insurance, current P&I limitations around pooling
nuclear risks and the importance of liability frameworks.

“We welcome the growing recognition that nuclear
could play a meaningful role in the decarbonisation of
shipping and we are proactively supporting the maritime
industry when it comes to the insurance and regulatory
challenges ahead.”

Source: Www.tankeroperator.com



ROLLS-ROYCE TESTS FIRST
HIGH-SPEED METHANOL MARINE ENGINE

Rolls-Royce has successfully tested the world’s first
high-speed marine engine powered exclusively by methanol
on its test bench in Friedrichshafen. Together with their
partners in the meOHmare research project, Rolls-Royce
engineers have thus reached an important milestone on
the road to climate-neutral and environmentally friendly
propulsion solutions for shipping.

“This is a genuine world first,” said Dr. Jorg Stratmann,
CEO of Rolls-Royce Power Systems AG. “To date, there
is no other high-speed engine in this performance class
that runs purely on methanol. We are investing specifically
in future technologies in order to open up efficient
ways for our customers to reduce CO, emissions and
further expand our leading role in sustainable propulsion
systems.”

Rolls-Royce’s goal is to offer customers efficient ways
to reduce their CO, emissions, in-line with the ‘lower
carbon’ strategic pillar of its multi-year transformation
programme. The project also aligns with the strategic

initiative in Power Systems to grow its marine business.

The joint project meOHmare is funded by the German
Federal Ministry for Economic Affairs and Energy and
combines the expertise of Rolls-Royce, injection system
specialist Woodward L’Orange, and the WTZ RoBlau
technology and research center. The goal is to develop a
comprehensive concept for a CO -neutral marine engine
based on green methanol by the end of 2025.

Source: www.marine-executive.com

CLASSNK ISSUES WORLD-FIRST
GUIDELINES FOR ONBOARD CO,
CAPTURE USING MEMBRANE SEPARATION

ClassNK has released ‘Guidelines for Onboard CO,
Capture and Storage Systems (Edition 2.0)’ first in the
world, which assumes onboard CO, capture systems
(OCCS) using membrane separation method which are
expected to be applicable to a wide variety of vessel types.

The guidelines can be supported the safety
development, manufacturing, and installation of relevant
System.

Not only fuel transition, but interest in capturing CO,
from ships’ exhaust gas is growing as a way to reduce
GHG emissions, and the development of onboard systems
for capturing and storing CO, is being undertaken.

In 2023, ClassNK published the first edition of the
‘Guidelines for Onboard CO, Capture and Storage

Systems’ which outlined requirements for OCCS using
amine absorption method.

In the newly issued Edition 2.0, the guidelines have
been expanded to include requirements for OCCS using
membrane separation method which is lower energy
requirement compared to amine absorption method and
does not require a permanent supply of amine solution.

In addition to that, ClassNK has reorganized the
fundamental functional requirements for OCCS,
extracted the common requirements across different
capture methods, and compiled them into a set of generic
requirements that should apply regardless of the specific
capture method.

Source: www.marineinsight.com
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CHINESE SHIPYARD LAUN CHS FIRST
TWO LARGE AMMONIA-FUELED
BULKERS

Construction is proceeding on the first large ammonia-
fueled bulkers, which were ordered by CMB.TECH for
Bocimar, its operator of dry bulk carriers. The ships are
being built in China, and when delivered, will be pioneers for
ocean-going, ammonia-fueled shipping.

Beihai Shipyard, a subsidiary of China State Shipbuilding
Corporation, reports it recently floated out the first two
Newcastlemax dry bulk carriers. The ships are 300 meters
(984 feet) in length and, when completed, will be 210,000
dwt. CMB.TECH currently has a total of 10 Newcastlemax
vessels on order that will be fitted with ammonia-fueled
propulsion and an additional eight vessels that will be ready
for a future conversion to ammonia.

CMB.TECH announced the project in 2023 as an effort to
lead shipping into ammonia as an alternative fuel. It partnered
with WinGD to develop the X72DF engine, a two-stroke
engine capable of operating on ammonia as its fuel. Later,
the companies announced they were making progress on the
72-bore ammonia engine, and this year, WinGD highlighted
good progress on the engines. Its first ammonia engine, a 52-
bore, was installed in August 2025 in a gas carrier newbuild
at HD Hyundai in South Korea.

Benhai reports that before floating out the two vessels from
the dry dock, it completed the installation of four engines and
one auxiliary boiler for each ship. They expect to proceed
with the testing simultaneously on the two vessels to shorten
the construction period.
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CMB.TECH has reported that it has entered into an
agreement with Japan’s Mitsui O.S.K. Lines (MOL) for the
joint ownership of three of the ammonia-fueled bulkers.
These vessels are due to be delivered in 2026 and 2027, with
MOL taking them on 12-year charters. Separately, CMB.
TECH has also announced a charter with Fortescue for
another one of the ammonia-powered ore carriers. Fortescue
will get its ship by the end of 2026, and the plan calls for it to
operate transporting ore from Australia’s Pilbara to customers
in China and around the world.

CSSC reported that Beihai has overcome difficulties in its
operations and is accelerating various construction projects.
After the floatout from the dry dock of the two vessels for
CMB.TECH, Beihai reports the bottom blocks were set for
two more of the Newcastle carriers ordered by the Belgian
company. The two that started construction are part of the
ammonia-ready portion of the order. Work has also started on
another one of the large ore carriers for CMB.TECH.

DNV’s Alternative Fuels Insights database lists only three
ammonia-fueled ships in operation in the world, including the
OSV converted by Fortescue and a tug converted by NYK.
They project both the Exmar gas carrier being built in South
Korea and the first of the CMB.TECH bulkers will be delivered
this year, with ammonia-fueled deliveries accelerating in the
coming years. It lists 22 ammonia-fueled ships for delivery in
2026 and a total of 39 on order for delivery by 2029.

Source: www.maritime-executive.com
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ABS LAUNCHES MARITIME
TECHNOLOGY CENTER IN SAUDI ARABIA
FOCUSING ON ROBOTICS AND Al

The new center will serve as a hub for advancing
technologies focused on smart systems, robotics,
and Al-driven solutions to address operational and
regulatory challenges.

ABS has launched the Saudi Arabia Technology
Center dedicated to industry-leading work on
smart systems, robotics, Al and advanced digital
technologies.

Launched during the Saudi Maritime Logistics
Congress, the pioneering research center supports the
Kingdom’s maritime strategy for global leadership in
shipping.

Patrick Ryan, ABS Senior Vice President and
Chief Technology Officer said: “We are witnessing
unprecedented technology innovation in our industry,
and this center will help ensure the Kingdom of Saudi
Arabia is at the cutting edge of maritime research
and talent development. Access to ABS’ advanced
technology resources combined with the region’s
flourishing technology ecosystem means this center
will serve as an important tool for collaboration and
play a leading role in shaping the Kingdom’s maritime
future.

Aligned with Saudi Vision 2030, the new center will
serve as a hub for advancing technologies focused on
smart systems, robotics, and Al-driven solutions to

address operational and regulatory challenges. The
center will also seek to develop industry partnerships,
collaborating with vessel operators, shipyards,
manufacturers, and regulators to co-create innovative
solutions. At the same time, specialists from the
center will develop collaborations with leading Saudi
universities to train and prepare the next generation of
maritime professionals.

The Transport General Authority (TGA) has
played a central role in the development of the
center. As Saudi Arabia’s maritime flag state, TGA
drives accreditation of training institutes, regulatory
oversight, and workforce development in line with
International Maritime Organization (IMO) standards
and the STCW Convention, helping the Kingdom’s
maritime sector meet the highest levels of safety,
compliance, and talent readiness.

“The launch of the ABS Technology Center in
Dammam reflects the Kingdom’s vision to embrace
innovation, strengthen safety, and develop future
generations of Saudi maritime professionals. Through
collaborations like this, Saudi Arabia is reinforcing its
leadership role in the global maritime industry,” said
Yousef Al Dossary, General Manager of Maritime
Environment and Safety, TGA.

Source: www.tankeroperator.com
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THE MARITIME WORLD IS CHANGING -
AND SO IS WHAT RESPONSIBILITY MEANS

Rapidly changing times will test shipowners’ character,
producing leaders matching ambition with integrity.

The pace of change in global shipping has never
been faster. Routes that were steady for decades
are being redrawn overnight. Political tensions,
environmental targets and new compliance costs are
reshaping how the world moves its energy and goods.

For shipowners, the question isn’t just how to grow
— it’s how to grow "responsibly" in a world that’s
shifting beneath their feet.

VLCCs: Why scale still matters, but not at any
cost

Even as alternative energy expands, crude oil still
moves much of the world’s economy. Very Large
Crude Carriers remain the backbone of long-haul
trade, connecting continents efficiently when supply
routes grow longer and less predictable.

Owners today aren’t chasing bigger fleets they’re
building smarter ones. For SPM Shipping, that means
investing in capability over count — adding vessels
such as "Ashoka" and "Shirayuki" to strengthen
reliability and endurance rather than sheer volume.

Across the sector, this more measured approach
is becoming the new standard: "growth anchored in
purpose, not just numbers."

The new face of responsibility

A ship’s story doesn’t end when it stops sailing.
The way it’s dismantled, who handles it, under
what conditions, and with what respect for the
environment have all become true measures of an
owner’s integrity.

With the Hong Kong International Convention
for Safe and Environmentally Sound Recycling of
Ships now in force, that responsibility is no longer
voluntary. It’s a global expectation.

Dubai-based Best Oasis is meeting that expectation,
having recently managed the responsible recycling
of the LNG carriers "Khaza" and "Shaan", formerly
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operated by ADNOC Logistics & Services, at a
fully Hong Kong Convention compliant facility.
Both projects were carried out under stringent
environmental and safety standards.

This commitment to compliance and transparency
has also guided Best Oasis’s work with industry
leaders such as NYK, Hyundai, SK Shipping,
Transocean and other businesses uncompromising in
ensuring that their assets are recycled in full alignment
with HKC principles. These partnerships reflect a
shared belief that end-of-life responsibility can be
both commercially sound and ethically grounded,
setting a precedent for what “doing the right thing”
means in today’s shipping industry.

What responsible leadership looks like now?

True leadership at sea isn’t measured by fleet size or
market share. It’s seen in quiet decisions, in choosing
transparency over shortcuts, in keeping crews safe,
and in leaving oceans cleaner than we found them.

SPM Shipping and Best Oasis share this belief:
progress means nothing if it’s not sustainable.
Responsibility isn’t a burden; it’s the course that
keeps the industry steady in uncertain times.

Shipping has always moved with the world —
unpredictable, challenging and full of possibility.
Those who will lead its future are the ones who
match ambition with integrity and purpose. Because
today, doing the right thing isn’t only good ethics, it’s
what defines good business.

Source: www.lloydslist.com



Legend Shipping, which runs the service, told
the Global Times on Monday that the Arctic
route provides a significant time advantage over
traditional alternatives.

It serves as an emerging international shipping
route connecting East Asia and Europe and offers
great value in optimizing the global supply chain
and promoting economic and trade cooperation
along the route, according to Xinhua.

"This is the world's first container route through
the Arctic specifically designed for cross-border
e-commerce and high value-added goods," said
an official of China's Ministry of Transport. "It
is also a major achievement in the development
of the 'Ice Silk Road' under the Belt and Road
Initiative," the official added, the People's Daily
reported.

The China-Europe Arctic Express route takes
the Arctic's Northeast Passage directly to Europe,
significantly reducing travel time compared with
traditional routes - about 40 days via the Suez
Canal and 50 days via the Cape of Good Hope.
The Istanbul Bridge reached its first European
stop, Felixstowe in Britain, in just 20 days,
comparable to or faster than the China-Europe
freight train, which takes about 25 days, Xinhua
reported.

The relatively mild sea conditions along the
Northeast Passage make the route well-suited to
temperature sensitive and time critical cargoes,
and could help boost exports of China's "new
three" - lithium electronics, photovoltaic products
and new-energy vehicles. The company estimated
that faster voyages via the Arctic could cut
inventory holdings by about 40 percent, easing
capital tied up in supply chains, the company told
the Global Times on Monday (20/10/2025).

Li said that the company plans to expand its
express service network to Eastern Europe during
the non navigable period of winter, which will
mean combining Suez route ocean shipping with
rail links to reach China Europe rail terminals
within roughly 25 days.

The operator plans to establish regular summer
voyages along the route by 2026.

"We will initially realize fixed route arrangement
(weekly or biweekly) in the summer navigable
areas, and improve the specifications and design
of new ice-reinforced ships based on the practice
of navigation, strengthen the construction of the
container fleet through ice areas, and strive to
realize the plan of year-round navigation of the
China-Europe Arctic route," Li said.

To overcome key challenges encountered during
this maiden voyage, Li said that the company had
started preparing for the official commercial trial
operation three years ago. During the process,
it encountered problems such as upgrading ship
hardware and equipment, personnel training
and certification, and the accuracy of weather
and navigation forecasts. With the policy and
technical support of relevant departments, these
problems were properly resolved, laying a solid
foundation for the smooth trial voyage, he added.

The company also highlighted environmental
benefits, saying that the shorter Northeast Passage
voyage could reduce carbon emissions by roughly
30 percent compared with the Suez route and by
about 50 percent versus the Cape route.

Industry experts said that the China-Europe
Arctic Express route, as the third China-Europe
maritime route, is faster and more efficient. It
will facilitate deeper integration between the
Yangtze River Delta's high-end manufacturing
and new-energy industries and the European
market. This will further advance the operation
of domestic and international dual circulation and
add more dynamism to the country's economic
development.

China's total trade with the EU reached 3.35
trillion yuan ($465.3 billion) from January to
July, up 3.9 percent year-on-year and accounting
for 13 percent of the country's total foreign trade,
according to data from the General Administration
of Customs.

Source: Global Times Newspaper
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The world's first China-Europe Arctic Express Route saw its first container vessel, the Istanbul Bridge,
arrive at the northern Polish port of Gdansk on October 19, 2025.

CHINA-KEUROPE ARCTIC ROUTE TO
ENTER REGULAR SUMMER
OPERATION IN 2026

After a 26 day voyage, the world's first China-
Europe Arctic Express Route saw its first
container vessel, the Istanbul Bridge, arrive at
the northern Polish port of Gdansk, marking the
successful completion of the maiden voyage of
the first direct China-Europe route via the Arctic,
the Xinhua News Agency reported. The operator
plans to establish regular summer voyages along
the route by 2026.

The vessel carried 4,890 containers loaded with

8

photovoltaic modules, energy storage systems,
and cross-border e-commerce goods. It sailed
from Ningbo-Zhoushan Port in East China's
Zhejiang Province on September 23 and made
stops at the Port of Felixstowe in the UK and the
Port of Hamburg in Germany before docking in
Gdansk. After operations in Gdansk, the ship has
departed to depart for the Netherlands on Sunday
evening (19.10.2025).

Li Xiaobin, chief operating officer of Sea



Environmental assessments

In August 2017, the first vessel completed a
transit of the Northern Sea Route (NSR) without
icebreaker assistance. As noted by the New York
Times, this event signaled a potential increase in
Arctic shipping as sea ice continues to retreat.

According to the Fourth IMO GHG Study
2020, sea cargo transportation is responsible for
2.9% of global emissions. In the next 20 years the
trading maritime volume is expected to double.
Marine transport produces about 1 gigaton of
carbon dioxide (CO2) emissions per year and
has been struggling for many years to reduce
its environmental impact. The International
Maritime Organization (IMO) has obliged sea
carriers to reduce CO2 emissions by 50% by
2050.

Marine transport generates 14% of all transport
emissions, and effective techniques that could
replace marine engines powered by fossil fuels are
not currently used, in the case of nuclear power,
or still in modern era redevelopment, such as
wind and solar power. Due to its shorter length,
navigation on the NSR contributes to reducing the
carbon footprint of maritime transport, although
this entails considerable risks for fragile Arctic
ecosystems.

Taking care of the environmental is in focus
when it comes to the development of the Northern
Sea Route.

For example, Rosatom evaluates the current
state of the environment in NSR waters as a part
of the joint project with Lomonosov Moscow
State University Marine Research Centre (MSU
MRC). The project involves studies that cover
all components of the environment to determine
the impact of maritime traffic at all ecosystem
levels by means of experimental methods, special
equipment, the development of digital services,
and environmental practices. The project began in
2021 and remains ongoing.

One of the key priorities in the implementation
of the project is sustained cooperation with the

international expert community, which includes
representatives from environmental research
institutes and non-governmental organizations.
The International Expert Group (IEG) brings
together ornithologists, ichthyologists, and
specialists in zooplankton, phytoplankton, and
marine mammals. Its members represent leading
Russian and international institutions dedicated
to environmental protection and biodiversity
conservation. Participants come from scientific
organizations based in Norway, Finland, France,
Iceland, The United Kingdom, China, India,
Egypt, Malaysia, Turkey, Japan and the United
States.

One of the key priorities within project
implementation is the ongoing interaction
between the international expert community from
international environmental research institutes and
non-governmental organizations.

The comprehensive environmental monitoring
program consists of multiple components.
Fieldwork within the Northern Sea Route (NSR)
area involves studying atmospheric air, collecting
seawater samples, measuring water temperature
and salinity, and observing marine mammals and
birds. These samples are subsequently analyzed
in specialized laboratories located in Moscow
and Saint Petersburg. In parallel, satellite-based
digital monitoring is conducted to enable near
real-time environmental assessments. This
includes tracking shipping activity and processing
remote sensing data, which are integrated with
results from field monitoring. Information
gathered from satellite observations, operational
monitoring stations, and both vessel-based and
specialized expeditions is compiled into a unified
digital database.

International cooperation plays a crucial
role throughout the process. The IEG jointly
evaluates the monitoring program and develops
recommendations for its continued refinement and
improvement.

Source: Wikipedia
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the safety of navigation on the high technological
level. Besides organizing the navigation along the
NSR and the icebreaking services with the world's
only nuclear icebreaker fleet, Rosatom is planning
to implement the Arctic Ice Regime Shipping
System (AIRSS) methodology. This system will
represent a digital space that will provide various
services to cargo carriers, shipowners, captains,
insurers, and other participants in the logistics
market on the NSR. In particular, it involves issuing
permits for the passage of vessels, monitoring,
dispatching, and managing the work of the fleet.
The single digital platform will collect information
from all the available sources, for example,
hydrometeorological data, the location of ships and
icebreakers, port congestion. As a result, users will
receive an advanced "ice navigator" that will allow
to plot a precise route in view of the changing ice
conditions of the NSR. In other words, the study of
Sibul et al. proposed a path-finding algorithm for
the NSR strategic assessment. It uses real weather
as input and find the optimal shipping route.

Economic effects

The total traffic volume on the Northern Sea
Route in 2022 was 34.034 million tonnes, slightly
less than in 2021. Total number of voyages in 2022
was 2994, made by 314 vessels. In the months
from January to July, the number of voyages was
higher than in 2021. 280 voyages was made with
LNG from the Sabetta port.

The volume of cargo transported along the
Northern Sea Route (NSR) in 2023 reached a
historical maximum and amounted to 36.254
million tons.

In 2023, the record for transit traffic in the waters
of the Northern Sea Route was also broken; more
than 2.1 million tons of cargo were transported.

The growing importance of the NSR as an
additional route and source of stability in the global
logistics chain may increase significantly due to
the fact that more and more of the world's largest
shipping companies are avoiding the Red Sea due

6

to the situation with Houthi missile attacks.

NSR cargo flow dynamics:

2012 — 3.87 million tonnes

2013 — 3.93 million tonnes

2014 — 3.982 million tonnes

2015 — 5.392 million tonnes

2016 — 7.265 million tonnes

2017 — 10.7 million tonnes

2018 — 19.7 million tonnes

2019 — 31.5 million tonnes

2020 — 32.978 million tonnes

2021 — 34.867 million tonnes

2022 — 34.117 million tonnes

2023 — 36.254 million tonnes

2024 — 37.9 million tonnes

In 2024, cargo volume on the Northern Sea
Route reached 37.9 million tonnes, exceeding the
previous 2023 record by more than 1.6 million
tonnes. Additionally, a record number of 92 transit
voyages took place in 2024, with transit cargo
surpassing 3 million tonnes—nearly one and a half
times more than in 2023.

Notably, the container shipping line through the
NSR, launched by a Chinese shipping company in
2023, continued operations. This project utilizes
ice-class vessels linking ports in northwestern
Russia with ports in the Asia-Pacific region. In
2024, 13 voyages were completed under this
initiative, transporting a total of 1,441,099 tonnes
of cargo.

The Northern Sea Route also plays an important
role for the Indian economy. In July 2024, during
the visit of the Prime Minister of India to Moscow,
the parties expressed their readiness to establish a
joint working body within the framework of the
intergovernmental commission on cooperation
involving the NSR. In October of the same year, the
first meeting of the Russian-Indian working group on
cooperation along the Northern Sea Route was held
with the participation of Rosatom representatives. In
New Delhi, they discussed the possibility of training
Indian sailors in polar navigation and creating joint
projects in Arctic shipbuilding.



line, launched in 2023, continued its work, but
as a multimodal route "Express NSR No. 1"
connecting the ports of Shanghai and Ningbo
with Arkhangelsk along the Northern Sea Route.
Then the cargo was transported by rail to Moscow
and St. Petersburg. The multimodal route made it
possible to expand the geography of shipments —
for example, for the first time cargo was delivered
to Belarus via the NSR: the ship left the port of
Shanghai for St. Petersburg, from where the cargo
was delivered by car to Mogilev, and it took 35
days.

The development of the container line also
allowed for the successful commissioning of the
largest container ship in the history of the Northern
Sea Route. The Chinese ICE class vessel ICE
1, with a length of 294 meters and a container
capacity of 4,843 TEU, passed from the port of St.
Petersburg to the port of Qingdao. A year before
this event, Rosatom specialists developed a unique
deep-sea route that allowed Capesize-type vessels
to transit through the waters of the NSR (due to this
the nuclear icebreaker Taimyr and the universal
nuclear icebreaker Siberia completed the wiring
of the first CapeSize-type vessel with a cargo of
164.5 thousand tons).

In total, in 2024,"Express NSR N1" performed
13 trips with container cargo of various types,
which is 2 times more than the number of trips in
2023.

Continuing the development of container
cargo transportation lines along the NSR, in July
2025, as part of the Ice Silk Road 2025 project,
a new container line was open from the port of
Lianyungang to the port of Arkhangelsk.

Economic assessment

Researchers and economists usually compare
the Northern Sea Route with the conventional
Suez Canal Route or Southern Sea Route. The first
route is shorter, which allows for saving on fuel,
but it is connected with environmental risks and
increased operating costs. However, the above-

mentioned research can be considered disputable
and incomplete, as it does not consider such
factors like the reduced length of the Northern
Sea Route (comparing to the Suez Canal) and,
therefore, reduced CO2 emissions; the absence
of charge payments for the passage; no risks of a
pirate attack; the reduced cost of journey due to its
reduced length.

Major shipping companies encounter substantial
costs due to carbon emissions, whereas the
deployment of nuclear icebreakers, which operate
without hydrocarbon fuel and produce very low
carbon emissions, offers an economic advantage
for shippers.

Some studies recommend the joint usage of
the two routes where the Northern Sea Route is
used in summer when it is almost ice-free, and
the Suez Canal Route is sailed in the rest of the
year. The researchers also claim that the economic
feasibility of the NSR largely depends on its
weather conditions.

Even though the Arctic ice is melting and Polar
routes are being extensively studied, the amount
of cargo shipped through the Northern Sea Route
(NSR) remains low in comparison to the Suez
Canal. However, the cargo traffic steadily grows
every year. The research shows that the NSR-
SCR combined shipping scheme can be more
competitive than the use of the Suez Canal Route
only. If the shipping company provides sufficient
loading on the NSR, uses a reliable ice-class
vessel for navigation and the price of crude oil is
high, the economic advantage of the NSR-SCR
combined shipping scheme is obvious. That is
why the NSR icebreaker escort fee may be several
times lower than the SCR toll. According to the
Arctic and Antarctic Research Institute's report
"Sea Ice Projections for 2030-2050," these years
are expected to be the coldest phase of the 74-year
oscillation. No seasonal loss of Arctic Ocean ice
cover is expected in 2050.

State Corporation Rosatom assumes the
possibility and functions of the NSR and ensures
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the Northern Sea Route (NSR). In 2013, Russia
established the Federal State Budgetary Institution
"Northern Sea Route Administration." In 2018,
the State Corporation Rosatom was designated as
the infrastructure operator of the NSR. In 2022,
management responsibilities for the route were
transferred to Rosatom's Main Directorate of the
Northern Sea Route.

It was reported in 2023 that Rosmorport, a
state-owned agency of the Russian Ministry of
Transport, has plans to run cruises for tourists in
icebreakers along the entire Northern Sea Route
between Murmansk and Vladivostok.

It was reported in July 2024 that Sibir would
escort the light ice-class vessel Xin Xin Hai 1 on
its voyage from the Port ot Taicang near Shanghai
via Bering Strait and the NSR to the Port of
Arkhangelsk before travelling on toward ports in
the northern Europe. The NewNew Shiping Line
of Hainan Yangpu, which owns at least two ice-
class vessels, completed seven transits between
July 2023 and December 2023, and in June 2024
signed an agreement with Rosatom to establish a
year-round arctic shipping route.

Nuclear icebreaker fleet

For most of the year, the Arctic Ocean seas are
covered with ice, requiring icebreaker assistance
to ensure safe navigation along the Northern Sea
Route. Russia uniquely operates a nuclear-powered
icebreaker fleet managed by FSUE Atomflot, an
enterprise of the State Corporation Rosatom. In
2024, this fleet celebrated its 65th anniversary.

Keyadvantages ofnuclearicebreakers include their
significant power, enabling them to break through
ice up to three meters thick; autonomy, allowing
operation for up to seven years without refueling;
and environmental neutrality, with virtually no
carbon dioxide emissions during operation. As of
2025, the fleet consists of eight vessels.

International cooperation
Global business, in particular Asian and Middle
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Eastern companies, are showing interest in the
transitpotential ofthe NSR. Soin 2021, the Rosatom
State Corporation and one of the leading port
operators, DP World (UAE), signed a cooperation
agreement on the development of Eurasian
logistics and transit container transportation along
the Northern Sea Route, which implies the creation
of a pilot container line and hub ports for the transit
of goods between the eastern and western parts of
Eurasia. At the same time, two years earlier, DP
World signed agreements with the Russian Direct
Investment Fund, Rosatom, and Norilsk Nickel
aiming to develop the Northern Sea Route.

China also views the Northern Sea Route as a
safe complementary route to global trade, helping
to ensure uninterrupted trade between Europe and
Asia. For example since 2024 the Russia — China
Subcommission on Cooperation on the Northern
Sea Route has been operating. One the Russian
side the Subcomission is headed by Rosatom and
on the Chinese side by the Minister of Transport.
The key areas of joint activity include navigation
safety, cargo traffic along the NSR, promoting the
development of logistics routes and exchanging
information on ice conditions and meteorological
conditions.

Chinese logistics companies already have
experience in transit along the NSR. The sea line
along the NSR between the base ports of China
and the ports of St. Petersburg and Arkhangelsk
was organized in 2023. Thus, NewNew Shipping
of Hainan Yangpu, which owns at least two ice-
class vessels, completed seven transits.

In 2024, at the St. Petersburg International
Economic Forum (SPIEF), Rosatom signed an
agreement of intent with NewNew Shipping to
organize a regular container line between the ports
of Russia and China using the NSR waters, and
by the end of 2024, a joint venture was created.
The project includes planning and ordering for the
design and construction of Arc7 ice-class container
ships with a capacity of 4,400 TEU.

In the summer of the same year, the container



the Suez Canal to 5,770 nautical miles via the NSR.
This shorter route translates into approximately
30-40% less sailing time substantially decreasing
fuel consumption and CO2 emissions from
maritime transport. A proposal is being discussed
to build a canal from the Pacific Ocean to the Arctic
Ocean, which can make the route even shorter by
approximately 15-20%.

For the corporate players in bulk shipping of
relatively low-value raw materials, cost savings
for fuel are a crucial driver to explore the
Northern Sea Route for commercial transits,
more than delivery time, or environmental
concerns. Sailing along the NSR can also help to
reduce emission costs due to shorter distances.
With the maritime industry joining the EU
Emissions Trading Scheme (ETS) from 2024 and
large freight companies receiving huge carbon
bills, the savings on the EU ETS from reducing
emissions could be in addition to the economic
benefits for shippers. Utilizing the shorter NSR
with no queues to pass through allows companies
to achieve considerable savings in operational
costs and ETS-related carbon charges.

In the face of global challenges to decarbonize
maritime logistics, taking shorter routes is one
of the ways to reduce the human impact on the
world's oceans. Navigation along the NSR often
involves nuclear-powered icebreakers, which emit
virtually no carbon dioxide, aligning closely with
global sustainability goals.

The NSR provides improved logistical
efficiency due to reduced journey durations and
lack of congestion at entry points, optimizing
overall transportation costs. The route is secure
and free from piracy threats, presenting a reliable
alternative to traditional shipping lanes.]

History

19th century

The route was first conquered by Adolf Erik
Nordenskiold's Vega expedition with a single
wintering in 1878-79.

20th century

In 1932, an expedition led by Soviet geographer
Otto Schmidt was the first to navigate the Northern
Sea Route in one navigation on the icebreaker
Alexander Sibiryakov. Since then, year-round
exploration of Arctic waters has begun, including
for the purpose of studying logistics corridors in
the northern seas.

The NSR became one of several Arctic shipping
routes. Since the mid-1930s, it has had official
status as a managed and regulated route along
Russia's Arctic coast.

A new stage in the development of the Northern
Sea Route began with the advent of nuclear
icebreakers. On December 3, 1959, the first-born
of the Russian and world nuclear icebreaker fleet,
the icebreaker Lenin, was put into operation. This
event marked the beginning of the development of
the nuclear icebreaker fleet and gave impetus to
the development of the transport potential of the
Northern Sea Route.

With the help of icebreakers of the Arktika type
(Project 10520), starting in 1978, the transition to
year-round navigation in the Western Arctic region
was carried out.

Taking into account the shallowness of the
approaches to the port of Dudinka located in the
Yenisei River, specialized nuclear icebreakers with
a small draft were designed and built - "Taimyr"
and "Vaigach". In parallel with this the navigation
and hydrographic service system of the fleet was
re-equipped with modern equipment, the Dudinka
port was expanded and reconstructed.

21st century

Since 2008, the structure of Rosatom includes
the Russian unclear-powered icebreaker, designed
to travel the NSR.

Beginning in the late 2010s, Russia began
improving its defense resources near the Northern
Sea Route.

Sincethelate2010s,Russiahasbeenstrengthening
its defense and economic infrastructure along
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NORTHERN SEA ROUTE

The Northern Sea Route (NSR) is a shipping
route about 5,600 kilometres (3,500 mi) long. The
Northern Sea Route (NSR) is the shortest shipping
route between the western part of Eurasia and the
Asia-Pacific region.

Administratively, the Northern Sea Route begins
at the boundary between the Barents and Kara
Seas (the Kara Strait) and ends in the Bering Strait
(Cape Dezhnev). The NSR straddles the seas of
the Arctic Ocean (Kara, Laptev, East Siberian and
Chukchi Seas.

The entire route lies in Arctic waters and within
Russia's exclusive economic Zone (EEZ), and is
included in what has been called the Northeast
Passage, analogous to Canada's Northwest
Passage. The Northern Sea Route itself does not
include the Barents Sea, and it therefore does not
reach the Atlantic.

The Northern Sea Route currently serves
the Arctic ports and major rivers of Siberia by
importing fuel, equipment, food and exporting
timber and minerals. Currently, six major seaports
are located on the NSR route in the Arctic Zone of

the Russian Federation: Sabetta, Dikson, Dudinka,
Khatanga, Tiksi, and Pevek ports. Some parts
of the route are only free of ice for two months
per year, but melting Arctic ice caps are likely to
increase traffic and the commercial viability of
the Northern Sea Route. One study, for instance,
projects "remarkable shifts in trade flows between
Asia and Europe, diversion of trade within
Europe, heavy shipping traffic in the Arctic and
a substantial drop in Suez traffic. Projected shifts
in trade also imply substantial pressure on an
already threatened Arctic ecosystem". At the same
time, research conducted by the Center for Marine
Research showed that exceeding the maximum
permissible concentrations in the atmospheric air,
sea waters, and bottom sediments, which could
indicate the impact of economic activities at this
stage of development of the NSR was not recorded.

Advantages

Primarily, the NSR significantly shortens travel
distances from Asia to Europe; for example, the
journey from Murmansk, Russia to Yokohoma,
Japan, is reduced from 12,840 nautical miles via
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