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The Nordic roadmap project (2022-2025) © Nepaie Coune

Nordic collaboration with 70 partners e — | V.
coordinated by DNV and funded by the , @'Vl m . LITEHAUZ
Nordic Council of Ministers Supporting partners: , \yagy GUon 9uon jazane BiRR (20| AL et (ﬂoﬁm LLLLLLL C [P VVVVVVVVV
DanishSMaritime. cccccc A oFos % V E’ Fjardarorka Flexens
ObleCtIVGS ftde&I’ _Q;Z:_E{{m GAsuUM GREEN MARINE e i\)!\’\H ) YE(%E . 7 INAB o Kvarken Ports
« Gain technical knowledge and regulatory L raveRaURA @t NIB @ vorscomer Om,min &hoats ®@NTNU (A
development PEVATECH GMP?[%IFIRG PeREH !°5'-° ” - ’f&%ﬂgﬁi “t SAMORKA
» Establish a Nordic collaboration platform -
. . . . . samskKIP | Rl tocekioratet Stena sterule  suedbani @ @ -
and green shipping corridor pilot studies o et ; |
. o Umeé&n WW kommunféretag UNIFEEDERIGROUP % UZMAR VASEK VIKING LINE
« Develop a Nordic fuel transition roadmap « |
WIRIDIS Bl .S, wasaline m ® YILPORT  p»» povsz..,
> Fuels in focus: ammonia, hydrogen and methanol _ . E E
For more information,
> 10 technical deliverables to date visit the project website: ;)
https://futurefuelsnordic.com/ L&
» 3 ongoing green shipping corridor pilot studies E .
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] . @ Nordic Council
Ten technical deliverables to date of Ministers
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NORDIC ROADMAP FOR THE INTRODUCTION OF SUSTAINABLE ZERC PRE-PILOTING

PinG Intra-Nordic green shipping

AIS Analysis of Nordic Ship Traffic e S State of play - status on . .
y P play corridor candidates
Nordic Council of Ministers

of Climate and Enviconment on behalfof the TASK 1A — SCREENING OF SUSTAINABLE regulatory development for
CARBON FUELS zero-carbon fuels

N Norwegian Mty of Clnmate and Emvironment on beha¥ of the Nordlic Cosmch of Miniter The Norweglan Ministry of Climate and Environment on behalt

S Narvie.CounoN 2L Mnens Life Cycle Assessment of Marine Fuels
S Lo n the Nordic Region - Task 1C

ROADMAP FOR THE INTRODUCTION OF SUSTAINABLE ZERO-
SARBON FUELS IN THE NORDIC REGION

3eima Brynolf (Chalmers), Julka Hansson (IVL & Chalmers), Fayas Mailk
<anchiralla (Chalmers), Eln Maimgren (Chaimers), Erik Frdell (VL)
1dkan Stripple (IVL), Pavinee Nojpanya (VL)

Nordic Roadmap
Future Fuels epartment of Mechancs and Matime Scences
for Shipping = DNV MALMERS UVERSITY OF TECHNOLOGY

Separtment of Sustaratie
VI SWEDISH ENVIRONMENTAL RESEARCH INSITITUTE

Sofhenibura. Swaden. Sectember 2022

NORDIC ROADMAP FOR THE INTRODUCTION OF SUSTAINABLE ZERO.

HIPPIN RRIDOR ) i CARBON FUELS IN SIIPPING
S GCO ; ORS - w_—_ B— Fuel properties and their
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R SELECTED FUEL consequences for safety and
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From policy ambitions to rea

e Norwegian b
The Norwegian Ministry of Climate and Environment on behalf of the
Nordic Council of Ministers
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Mordic roadmap for the introduction of zero-carbon fuels i Fevisen He: shippi
shipping Dt of issue .
BASE DOCUMENT FOR DRAFT INTERIM 073128 REVIEW OF DRAFT INTERIM GUIDELINES FOR ?S;elo_\smj;e
GUIDELINES FOR THE SAFETY OF SHIPS USING SHIPS USING HYDROGEN AS FUEL
AMMONIA AS FUEL
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Reports available at: https://futurefuelsnordic.com/project-deliverables/
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The Nordic collaboration platform
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Events,
deliverables,
and website
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Follow-up of the
pilot studies
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https://futurefuelsnordic.com/nordic-roadmap-events/

Input to the
Roadmap
development
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Vision for
Nordic shipping

The Nordic vision is “to become the most
sustainable and integrated shipping region
in the world”, and a global force for
accelerating the green transition of the
transport sector.

The 2023 IMO GHG strategy and other
Nordic commitments on green shipping
corridors, green transition, cooperation on

transport, infrastructure and energy supply.
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Goals for
Nordic shipping

To achieve the main goal of zero-emission
shipping by 2050, the roadmap defines the
following milestones:

» By 2025, the first green shipping corridor shall be
realized.

By 2030, zero or near-zero GHG emission
technologies, fuels and/or energy sources should
represent at least 10% of the energy used by
Nordic shipping.

By 2040, zero or near-zero GHG emission
technologies, fuels and/or energy sources should
represent at least 90% of the energy used by
Nordic shipping.




The Fuel Transition Roadmap for Nordic shipping

« Aims to accelerate the uptake
of zero-emission fuels in the
Nordics

 Assumes that the fuel
transition follows an S-curve

« Critical for success to get
Input from all players in the
maritime value chain

100%

Zero-emission fuel uptake

0%

Preparation

Roadmap
focus

(

\

First movers and
green corridors

Stabilization

Zero-emission
shipping

Upscaling

A maturing market for
zero-emission shipping

2030

2040 2050

The S-curve can describe the market development of many new
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technologies, including uptake of LNG and battery powered ships
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Roadmap content by 2050
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Chapter 1
Chapter 2

Chapter 3

'\

Chapter 4

Chapter 5

—

A

Chapter 6

Zero-emission

Introduction

Goals and vision for Nordic shipping

Nordic shipping today
- Status on ship traffic, fuel consumption and emissions
- Current uptake of zero-emission fuels and technologies

Zero-emission fuel options and barriers hindering their
uptake \ Barrier focus —
Roadmap Actions what are the key
- Seven building blocks

challenges?

Moving further: Upscaling and stabilization phases

DNV



3 key bottlenecks hindering the uptake of zero-
emission fuels

‘ Hydroaen Methanol

Technical maturity

Designer, yard, engine/equipment, shipowner, cargo owner, suppliers

Safety regulation

IMO, class, regional, national

Volumetric energy density
R&D, designer

.

Fuel supply
Freedstock suppliers, fuel suppliers, authorities

b O

Infrastructure

| Technology and safety

Technology and safety

Fuel availability

Fuel suppiier, authorities, terminals, ports

f

Capital expenditures

Equipment suppliers, designer, yard, incentive schemes

Energy cost

Feedstock suppliers, fuel suppliers comg ian authorities

b 3

Fuel availability

Demand and costs

Demand and costs

Source: DNV — Nordic Roadmap project, https://futurefuelsnordic.com/
DNV (2022), Insight paper on green shipping corridors, https://futurefuelsnordic.com/insight-paper-on-green-shipping-corridors
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The Roadmap will lay the foundation for upscaling

INn the next decade

7 strategic building blocks with
20 specific actions towards 2030

« Actions to overcome key barriers

e Creating a Nordic playground — with a
unified approach

« Targeted collaboration between
stakeholders and Nordic governments

« Focus on first mover segments,
operating in green shipping corridors

1. Green shipping ®
corridors

3. Coordinated
development of fuel supply

5. Unified fuel ®
safety approach

7. Nordic collaboration platform

10 DNV® 19 NOVEMBER 2024 Source: DNV (2024),The Fuel Transition Roadmap for Nordic shipping

2. Cost- and risk
sharing mechanisms

4. Unified GHG
regulatory and policy approach

6. Accelerated o
technical maturity

DNV



Critical actions and potential milestones towards
2030 — highlighting 8 of the 20 actions
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Actions

Potential milestones

A1: Competitive tenders for 10 green corridors

A2: Funding of green shipping corridors
1:y3 A3: Price adjustment mechanisms to close the fuel price gap
A4: Investment support for zero-emission vessels

2kl AS5: Plan for regional integration of fuel supply

A7: GHG emission criteria in public procurement

BB4 A8: GHG emission requirement for domestic ship segments

1:1cl A18: Support mechanisms for large scale projects

Common safety
approach

First green Next 3 green All new offshore Next 6 green
corridor in shipping supply and shipping
operation and corridors in service vessels corridors
first energy hubs operation are zero-emission in operation

3 large All new Zero-emission All Nordic new-

demonstration ferry contracts requirement in all builds are zero-

projects in the Nordics are new contracts for emission capable
zero-emission public procurement

2 large
demonstration
projects

2024 2025 2026 2027 2028 2029 DNV



Roadmap development

3 key bottlenecks
hindering the uptake

=

0
[ﬁ Fuel supply

Demand
and Cost

Technology
and Safety
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7/ building blocks with 20
actions towards 2030

2. Cost- and risk ®
sharing mechanisms

3. Coordinated
development of fuel supply

4. Unified GHG
regulatory and policy approach

6. Accelerated
technical maturity

5. Unified fuel
safety approach

7. Nordic collaboration platform

Accelerating the fuel
transition — making the
right preparations before
upscaling

Stabilization

0% *

2030 2040 2050
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Next step: Implementation

* We urge Nordic governments to implement
the actions identified, including:

— Contribute to closing the cost gap
— Set up competitive tenders for green corridors
* The actions will provide confidence for the

Industry to invest in zero-emission vessels,
and the needed fuel infrastructure

* By leading the way, the Nordics can benefit
from value creation and boosted exports,
and play a key role in the global fuel
transition
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Thank you!

Project Manager Task Lead — Roadmap
@yvind Endresen Dorthe Alida Slotvik

www.dnv.com
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