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Foreword

The connection between land and sea has shaped
Aotearoa New Zealand since the arrival of the
first waka. Over generations, this relationship has
deepened, linking our Identity and economy, and
the way we Interact with the wider world.

.
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Shipping remains the backbone of that connection.

Today, 99.7% of New Zealand's trade by volume and 81%? by
value moves by sea. Our nearest trading partner — Australia
—is more than 1,500 kilometres away, roughly a week’s
voyage by cargo ship.

The vast ocean highways across the Tasman and South
Pacific carry a continuous flow of two-way trade. As of
March 2025, our annual goods exports were valued at over
$74 billion, with imports surpassing $80 billion*

Keeping these maritime channels open and resilient is critical
for New Zealand’s economic growth, as is reducing future
costs. But increasingly, it's not just the goods we trade that
are being scrutinised — how they are transported matters
more than ever before.

Global markets, regulatory frameworks, and consumer
expectations are all shifting toward low-emissions
supply chains, as also incentivised by the incoming levy
from the IMO. Retaining competitive access to export
markets demands meaningful progress toward maritime
decarbonisation and that work is needed now.




Foreword

The International Maritime Organization (IMO) has
established a legally binding framework to cut greenhouse
gas (GHG) emissions from global shipping, with a target of
reaching net-zero emissions around 2050.

This Net-Zero Framework introduces mandatory emissions
limits and a pricing mechanism for GHGs across the entire
shipping sector. Key measures include a fuel standard for
ships and a global carbon pricing system.

Set for formal adoption in October 2025 and implementation
in 2027, the new rules will apply to large ocean-going vessels
over 5,000 gross tonnage — responsible for about 85% of
international shipping’s CO, emissions.

The framework, which has multiple tiers and some
complexity to navigate, would impose a carbon price of up to
$380 USD per tonne of CO, equivalent on ships above 5,000
gross tonnes. For New Zealand, the risk exposure to this cost
impost is very real.

2 Why maritime matters to Aotearoa | New Zealand — Maritime NZ

4 Overseas merchandise trade: March 2025 | Stats NZ
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The Future-Fit Shipping workstream, led by The Aotearoa
Circle with secretariat support from Deloitte, is a response
to this opportunity — it explores how New Zealand can
decarbonise its maritime supply chains, maintain and
strengthen access to global markets — and also models the
risks of inaction.

By investing in green shipping, New Zealand can strengthen
its international competitiveness, deepen partnerships
across the Pacific, and build a resilient, future-ready
maritime economy. Achieving this vision will require genuine
collaboration, open dialogue, and a willingness to look
beyond individual interests in pursuit of shared economic
and environmental outcomes.

We extend our sincere thanks to Deloitte for delivering

this important report, and to all those who generously
contributed their time, expertise, and insight. Your collective
e ort has laid a vital foundation for New Zealand to chart a
steady course toward meaningful action towards maritime
sustainability and continued economic prosperity.

Vicki Watson
Chief Executive, The Aotearoa Circle
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By investing in green
shipping, New Zealand
can strengthen

Its international
competitiveness, deepen
partnerships across

the Paci c,and build a
resilient, future-ready
maritime economy.

Vicki Watson
Chief Executive
The Aotearoa Circle
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ES | Overview

Change is on the horizon.
Shipping lines are poised to lead

a maritime decarbonisation
transition. Aotearoa New Zealand
and others will be technology
takers, relying on international
shipping to guide aspects

such as future fuel mix, vessel
configurations, and deployment.
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However, New Zealand has the opportunity to play an
active role in decarbonising its international maritime
supply chain, potentially leading the way on key
shipping routes. This leadership could bring significant
commercial and reputational benefits, acting as a
catalyst for wider domestic decarbonisation initiatives.

Decarbonising New Zealand’s maritime supply chain is a
complex challenge, further complicated by the global scale
and interlinked nature of the shipping industry and

New Zealand's geographic isolation. The international
shipping industry, which serves as the backbone of
international trade, is emissions intensive. If considered as
a country, the international shipping industry would rank
as the sixth largest emitter globally! International shipping
IS recognised as a ‘hard-to-abate’ sector. A multifaceted
international approach that enhances ship e iciency,
optimises logistics, and replaces fossil fuels with lower-
emission alternatives is essential.

Despite these complexities, the transition from fossil fuels
in the maritime sector is achievable through targeted
policymaking and coordinated action among key supply
chain actors, noting that everything does not need to be
solved immediately.

New Zealand, as a small open trading nation situated in the
South Pacific at the end of long supply chains, relies heavily
on shipping for trade, with 99.7% by volume and 81% by
value transported by sea,? significantly more than the world
average of around 80% by volume.?

With annual goods exports valued at just over $74b

and imports over $80b for the year ended March 2025,*

the urgency to decarbonise shipping is driven by both
environmental commitments and the need to maintain
competitive access to global markets. International
regulations and heightened expectations from trading
partners and customers necessitate swift action towards
decarbonisation. The window of opportunity for achieving
net-zero is closing fast, making it imperative for the maritime
sector to play its part.®




ES | Purpose of this report

The Future Fit Shipping
workstream, led by The Aotearoa
Circle, aims to highlight the
Importance, associated challenges
and potential opportunities of
decarbonising New Zealand’s
maritime supply chains.
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Specifically, this report identifies key considerations in
establishing green shipping corridors (port-to-port trading
routes that use zero-to-low emissions fuels) and outlines
actionable recommendations that support the establishment
of one or more corridors,

These recommendations draw upon:

» The economic opportunity and imperative to progress the
decarbonisation of our key trade lanes.

 Four preliminary alternative fuel roadmaps (biofuels,
methanol, ammonia, and liquified natural gas).

« Exploration of fuel production and commercial adoption
considerations for international shipping.

To better understand the economic opportunities associated
with transitioning New Zealand’s shipping lanes, an economic
impact assessment has been undertaken to illustrate the
potential for avoided costs associated with successful action
towards decarbonising shipping lanes.

Two scenarios have been modelled:

 An indicative IMO GHG levy scenario where New Zealand
fails to decarbonise its shipping lanes at the same rate as
competing trading nations.

o A5-15% fall in New Zealand's goods exports by 2050.
This scenario is intended to incorporate the IMO GHG
levy scenario, and also capture incremental risks from
an increased focus on Scope 3 emissions, a changing
regulatory environment in key trading partner economies,
shifting consumer preferences and a loss in reputation or
trust in New Zealand's key export brands.

Insights have also been informed by extensive market
engagement, with over 50 stakeholders interviewed, as well
as desktop research.

The culmination of this work is this report which highlights
prerequisites and potential for establishing green shipping
corridors to support emissions reduction e orts. Ultimately, it
serves as a call to action for stakeholders to actively participate
In the establishment of these corridors, advancing New Zealand's
maritime decarbonisation agenda, achieving competitive

and resilient routes to international markets and facilitating a
transition towards lower emission maritime practices.




ES | Key findings — Charting a lower emission course

The key findings highlight

the complex challenge of
decarbonising New Zealand’s
International shipping lanes,

but also the significant economic,
commercial, and reputational
opportunity it represents,
Including how it can act as

a catalyst for wider
decarbonisatione orts.
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1. Economic impact modelling suggests that acting

to decarbonise New Zealand’s shipping lanes at the
same rate as competing trading nations could result
in avoiding losses in gross domestic product (GDP)
of between $17.5 billion to $94.1 billion in NPV terms
by 2050. Decarbonising shipping routes also has the
potential to maintain and add to New Zealand's market
access, competitive positioning, brand reputation and
create opportunities for alternative fuel production within
New Zealand, enhancing energy security.

. Multiple fuel types will feature in vessels of the

future, each currently at di erent maturity levels.
This projected multiple fuel future greatly increases the
complexity of transitioning and timing to decarbonise
the maritime industry, given interdependences between
industry stakeholders, including ship owners and

operators, ports, engine manufacturers, and fuel providers.

Renewable fuels, in particular biofuels, are likely to be the
earliest forms of fossil fuel displacement.

3. Certain ports will need to expand port capacity. Larger

container vessels are expected. Most existing and on-
order alternative fuel vessels are significantly larger than
those currently regularly calling at New Zealand ports and
exceed current port infrastructure capacity.

. Green corridors can be a catalyst for change. Green

corridors can provide scale and volume signals to
essential actors needed to establish low-to-zero emissions
shipping, including fuel producers, vessel operators, cargo
owners, regulatory authorities and ports.

. Multiple enabling factors are needed for a green

corridor. These include access to low-to-zero emissions
vessels, alternative fuel production, storage, and
bunkering capability, a conducive regulatory ecosystem,
fit-for-purpose port infrastructure and aggregation of

su icient volume and value of trade. However, not all of
these enabling factors need to exist within New Zealand.
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6. Taking a staged approach. Analysis and planning
IS required to proactively establish green shipping
corridors. A recommended starting point is focusing
on routes that provide the greatest scope for maritime
emissions reductions. This is the most feasible from an
implementation point of view and would require the least
number of enabling factors within New Zealand to be
established. Key factors required in New Zealand include
aggregation of su icient volume and value of cargo,
access to alternative fuel powered vessels and fit for
purpose port infrastructure.

7. Future decarbonisation and domestic freight
movements. Decarbonisation of the maritime industry
also presents opportunities for cargo aggregation around
key hub ports, mode shift, and the future targeted
decarbonisation of New Zealand's domestic freight
network (both landside and coastal).

9 The Aotearoa Circle Future Fit Shipping

8. Domestic use cases for low-to-zero emission fuels.

Changes in freight movements and modes, coupled with
potential demand for alternative fuels from Australia

and the South Pacific region, the aviation sector, and
other potential use cases, can provide demand / o -take
certainty to incentivise investment in domestic production
and storage of targeted alternative fuels (such as
biofuels), which may also spur supply side responses for
renewable energy and biogenic carbon feedstock supply.

. Scalable alternative fuel production infrastructure

challenges. Alternative fuel production at scale, in a
multiple fuel future, faces a range of challenges. The
earliest forms of fossil fuel displacement are likely to be
renewable fuels, for which New Zealand can be a local
producer. Biofuels have the advantage of being a ‘drop-in’
fuel that is largely compatible with existing technology
and require relatively little modification to existing
infrastructure, supporting decarbonisation of the domestic
freight system.

10. A conducive regulatory system is needed to
support alternative fuel production. This includes a
regulatory system that continues to drive New Zealand's
energy system to a low carbon one, financial support
and incentives to address barriers to alternative fuel
production and scaling, and an enabling ecosystem that
provides consistent and conducive rules for the safe
handling of alternative fuels.

11. Transition to alternative fuels will have cost
implications. Alternative fuels cost significantly more
than traditional fossil-based shipping fuels. However, these
impacts will vary, with the container segment reporting
potential end consumer price impacts in the order of 1% —
4% of commodity value.




ES | What do we do about it?

The economic impact
assessment undertaken for
this workstream underscores
the substantial avoided costs
and benefits associated with
decarbonising New Zealand’s
shipping lanes, creating an

Immediate imperative for action.
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It is recommended that a considered approach to
establishing green shipping corridors be taken,
concentrating on routes that are most feasible from an
implementation point of view and that require the least
number of enabling factors within New Zealand. This
strategy not only allows New Zealand to take a lead in
decarbonising key shipping lanes but also brings economic
benefits in a low-cost and low-risk manner. Importantly,
proposed collaborative work on a trans-Tasman basis can
be advanced concurrently in relation to alternative fuels
and other feasible green corridors, such as dedicated trans-
Tasman routes, ensuring that New Zealand remains proactive
in its maritime decarbonisation agenda and Australia-New
Zealand 2+2 Climate and Finance Dialogue Joint Statement
commitments.

Our recommendations have been grouped and include
establishment of an initial green shipping corridor, leveraging
trans-Tasman collaboration and broader actions,
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Establishment of an initial green shipping corridor (1/2)

The following recommendations focus on establishing
an initial green shipping corridor, given their potential
to accelerate progress in tackling the challenges of
decarbonising shipping. By focusing on routes that
provide the greatest scope for maritime emissions
reductions while balancing feasibility and speed,

New Zealand can maximise its decarbonisation e orts.

An overview of the recommendations is presented on the
right, with further detail in section 7. A proposed lead
for each action is identified with a focus on government
organisations as enablers and facilitators, reflecting
operational mandates and an ability to bring together
private and public sector organisations necessary to
action the proposed recommendations outlined.

11 The Aotearoa Circle Future Fit Shipping

RECOMMENDATIONS

POTENTIAL LEADERS

 Establish a collaborative working group including public and private organisations
to focus on establishing an initial green corridor. Government should take a lead

Facilitated by Ministry of
Business, Innovation and

role in convening and establishing the working group, given its commitment to facilitate Employment (MBIE) and
industry discussion as part of aviation and shipping decarbonisation and its commitment Ministry of Transport
to convening roundtables with the maritime sector in its second emissions reduction (MaT)
plan.
 Evaluate the potential to use book and claim systems as a transitional mechanism Ministry for the
to establish first green corridors (as required). Environment (MfE)
» Undertake an assessment of existing trade flows, shipping services / routes and MoT

port capacity to identify potential candidates for green corridors.

» Undertake targeted feasibility assessments of prospective corridor(s), examining
any technological, regulatory and commercial requirements to establish the corridor.

Cross governmental

— Ministry of Foreign

A airs and Trade (MFAT)
and MBIE
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Establishment of an initial green shipping corridor (2/2)

The following recommendations focus on establishing
an initial green shipping corridor, given their potential
to accelerate progress in tackling the challenges of
decarbonising shipping. By focusing on routes that
provide the greatest scope for maritime emissions
reductions while balancing feasibility and speed,

New Zealand can maximise its decarbonisation e orts,

An overview of the recommendations is presented on the
right, with further detail in section 7. A proposed lead
for each action is identified with a focus on government
organisations as enablers and facilitators, reflecting
operational mandates and an ability to bring together
private and public sector organisations necessary to
action the proposed recommendations outlined.
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RECOMMENDATIONS

POTENTIAL LEADERS

« |dentify bilateral policy schemes to consider how complimentary policy action
could benefit both ends of the identified corridor. Examples include bilateral
support schemes, such as port-side reduction fees serving participating companies
based on origin of cargoes.

MFAT

» Develop a comprehensive roadmap for the identified corridor, with clear timelines
and milestones which should outline specific actions, assign responsibilities, and set
measurable outcomes to track progress.

Working group facilitated
by MoT
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Leveraging trans-Tasman collaboration (1/3)

Establishing an initial green shipping corridor in the manner
proposed will unlock the opportunity to consider other
feasible green corridors, such as dedicated trans-Tasman
routes (which will likely have specific establishment
considerations), and the decarbonisation of New Zealand's
wider freight network (landside and coastal). The potential
demand for alternative fuels for shipping in Australia and
the South Pacific region, the aviation sector and other use
cases (e.g., supporting flexible energy generation), will further
support the potential for alternative fuel production in

New Zealand.

While New Zealand’s geographic isolation poses significant
challenges to establishing a viable biofuel industry
independently, partnering with the Australian Government,
leveraging funding programmes like the Australian
Renewable Energy Agency (ARENA) and the Clean Energy
Finance Corporation (CEFC), engaging peak industry bodies
such as Bioenergy Australia and the Bioenergy Association
of New Zealand (BANZ), and developing a Joint Biofuels

Roadmayp for low carbon liquid fuels, 0 er a strategic solution.

The working group established to explore the initial corridor
and MfE, due to its role in 2+2 Climate and Finance Dialogue
with Australia, can lead / facilitate the actions to the right.

13 The Aotearoa Circle Future Fit Shipping

RECOMMENDATIONS

POTENTIAL LEADERS

» Develop joint research and development (R&D) initiatives. Collaboration on R&D,
aligned with joint roadmaps and supported by peak bodies, can accelerate biofuel

technology development,

Supported by MBIE and
Department of Climate
Change, Energy, the
Environment and Water
(DCCEEW)

» Ensure policy alignment and harmonisation. Harmonising policies and standards for
biofuels, informed by joint roadmaps and peak bodies, would create a unified market.

 Establish a co-funded and specialised bilateral fund (Joint Biofuels Fund). New Supported by
Zealand and Australia can leverage existing funding bodies or establish a specialised MBIE and DCCEEW
fund with grants, loans, and production credits, guided by joint roadmaps and peak
body insights, to finance biofuel projects. The government could also crowd in
investment from industry, as demonstrated by initiatives such as AgriZero.

 Jointly fund feasibility work from Joint Biofuels Fund. Targeted funding for Supported by
feasibility studies can bridge the gap between concept and implementation, enabling MBIE, DCCEEW,

industry to progress biofuel projects to pilot and scale.

ARENA, and CEFC
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L_everaging trans-Tasman collaboration (2/3)

Establishing an initial green shipping corridor in the manner
proposed will unlock the opportunity to consider other
feasible green corridors, such as dedicated trans-Tasman
routes (which will likely have specific establishment
considerations), and the decarbonisation of New Zealand's
wider freight network (landside and coastal). The potential
demand for alternative fuels for shipping in Australia and
the South Pacific region, the aviation sector and other use
cases (e.g., supporting flexible energy generation), will further
support the potential for alternative fuel production in

New Zealand.

While New Zealand’s geographic isolation poses significant
challenges to establishing a viable biofuel industry
independently, partnering with the Australian Government,
leveraging funding programmes like the Australian
Renewable Energy Agency (ARENA) and the Clean Energy
Finance Corporation (CEFC), engaging peak industry bodies
such as Bioenergy Australia and the Bioenergy Association
of New Zealand (BANZ), and developing a Joint Biofuels

Roadmayp for low carbon liquid fuels, 0 er a strategic solution.

The working group established to explore the initial corridor
and MfE, due to its role in 2+2 Climate and Finance Dialogue
with Australia, can lead / facilitate the actions to the right.
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RECOMMENDATIONS

POTENTIAL LEADERS

» Collaborate on projects and infrastructure between New Zealand and Australia.
Joint projects, supported by peak bodies and aligned with the Joint Biofuels
Roadmap, can address shared challenges like feedstock availability and distribution
networks.

Supported by MBIE,
DCCEEW, ARENA, and
CEFC

 Establish joint trade frameworks and market development between New Zealand
and Australia. A bilateral trade framework for biofuels, such as a trade agreement with
preferential trading terms in relation to biofuels. The trade framework can also work
towards identifying and addressing of any non-tari  barriers in relation to biofuels. The
framework can be informed by peak bodies and the Joint Biofuels Roadmap, ensuring a
stable market.

Supported by MFAT and
Department of Foreign
A airs and Trade (DFAT)
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Leveraging trans-Tasman collaboration (3/3)

Establishing an initial green shipping corridor in the manner
proposed will unlock the opportunity to consider other
feasible green corridors, such as dedicated trans-Tasman
routes (which will likely have specific establishment
considerations), and the decarbonisation of New Zealand's
wider freight network (landside and coastal). The potential
demand for alternative fuels for shipping in Australia and
the South Pacific region, the aviation sector and other use
cases (e.g., supporting flexible energy generation), will further
support the potential for alternative fuel production in

New Zealand.

While New Zealand's geographic isolation poses significant
challenges to establishing a viable biofuel industry
independently, partnering with the Australian Government,
leveraging funding programmes like the Australian
Renewable Energy Agency (ARENA) and the Clean Energy
Finance Corporation (CEFC), engaging peak industry bodies
such as Bioenergy Australia and the Bioenergy Association
of New Zealand (BANZ), and developing a Joint Biofuels

Roadmayp for low carbon liquid fuels, 0 er a strategic solution.

The working group established to explore the initial corridor
and MfE, due to its role in 2+2 Climate and Finance Dialogue
with Australia, can lead / facilitate the actions to the right.
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RECOMMENDATIONS

POTENTIAL LEADERS

e Undertake assessment of additional green corridors (including dedicated trans-
Tasman shipping lanes) that are candidates for decarbonisation. This should focus
on routes that have the largest potential for emissions reductions, have clear demand
for emissions reductions (i.e., high value and volume of trade), can be serviced by
shipping lines that have alternative fuel capable vessels, have access to appropriate
domestic port infrastructure and would have access to alternative fuel production,
either in New Zealand or Australia. Consideration of whether a book-and-claim system
could be utilised in the interim for such a route should also be considered, although
how book-and-claim systems interact with IMO measures would need to be determined.

While this report has undertaken a preliminary assessment of the factors that would be
required to establish a dedicated trans-Tasman green shipping corridor, further analysis
Is required to determine overall viability.

Supported by MBIE
and DCCEEW




E S WHAT DO WE DO ABOUT IT?

Broader actions (1/2)

Establishing a green shipping corridor has the potential to
drive future decarbonisation opportunities and impact how
freight moves domestically. Changes in freight movement
and mode, complemented by additional domestic use cases,
have the potential to incentivise investment in domestic
production and storage of targeted alternative fuels.

The recommendations below focus on the continued
importance of a renewable energy transition, as well as other
actions that should be taken to more broadly support the
decarbonisation of New Zealand’s shipping lanes.® Su icient
renewable energy must be available to power alternative fuel
production; otherwise, the fuels will not be green.

16 The Aotearoa Circle Future Fit Shipping

RECOMMENDATIONS

POTENTIAL LEADERS

» A continued shift of New Zealand’s energy system to a renewable one is
fundamental. Su icient renewable energy must be available to power alternative
fuel production; otherwise, the fuels will not be green. A continued transition to a low
carbon energy system is therefore needed. To do this, priority and continued focus
should be given to the detailed list of recommendations outlined previously in the

Low Carbon Energy Roadmap.

See The Aotearoa Circle
Low Carbon Energy
Roadmap

» Undertake an assessment of the future freight task within New Zealand,
including vessel size trends, cargo aggregation and domestic port infrastructure
requirements, leveraging the Ministry of Transport’s role as the Government’s system
lead on transport. This could be achieved through updating the National Freight
Demand Study.

MoT

» Develop a national strategy for sustainable sourcing feedstock for alternative
fuels. This should also include consideration around sequencing of which sector(s) get
priority for feedstock supply.

MfE and MBIE
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Broader actions (2/2)

Establishing a green shipping corridor has the potential to
drive future decarbonisation opportunities and impact how
freight moves domestically. Changes in freight movement
and mode, complemented by additional domestic use cases,
have the potential to incentivise investment in domestic
production and storage of targeted alternative fuels.

The recommendations below focus on the continued
importance of a renewable energy transition, as well as other
actions that should be taken to more broadly support the
decarbonisation of New Zealand’s shipping lanes.” Su icient
renewable energy must be available to power alternative fuel
production; otherwise, the fuels will not be green.
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RECOMMENDATIONS

POTENTIAL LEADERS

e Engage proactively in IMO discussions, incorporating insights from actively MoT
monitoring and understanding global technology advancements in the area of
renewable fuels and maritime applications.

 Facilitate knowledge sharing around experience from establishing green MFAT

corridors and decarbonising shipping more generally with nations that have
progressed to an advanced exploration of green corridors.

e Maintain a continued focus on opportunities to support / mandate
domestic decarbonisation initiatives and ensure alignment with emerging
global regulations.

MfE, supported by MoT
and Energy E iciency
and Conservation
Authority (EECA)




ES | Conclusion

Given the cross-border nature of
International shipping emissions,
decarbonisation of the maritime
sector requires a global focus
toensuree ective outcomes.
Thiswill include alignment on
technology solutions and adoption
of low carbon fuels to support
achieving net-zero targets.
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Establishing green shipping corridors is, however, a
significant opportunity to progress maritime decarbonisation
and key for New Zealand to maintain its competitive position
in global trade.

While the challenge of decarbonising New Zealand's
shipping lanes and establishing green shipping corridors is
a complex one, this report proposes that the opportunity
exists for New Zealand to leverage existing trade volumes,
port infrastructure and shipping line relationships, to work
towards the introduction of green shipping corridors.

This initiative will provide a range of benefits including
maintaining market access, improved brand reputation,
increased export competitiveness, supporting identification
of domestic fuel production opportunities, enhancing
domestic energy security and ensuring access to low-to-zero
emissions technologies / vessels.
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1 | Key observations

The maritime industry is the backbone of international
trade, accounting for more than 80% of global freight
transported by volume.

New Zealand relies very heavily on shipping for trade with
99.7% of trade by volume and 81% by value transported
by sea, underscoring the importance of access to e icient
maritime supply chains.

The maritime industry is emissions intensive, responsible
for roughly 3% of global emissions, with projections that
this could rise to 17% by 2050.

As a global industry, shipping emissions cross national
borders and require a multifaceted global approach to
decarbonise — including on technology solutions and low
carbon fuels.

| The Aotearoa Circle Future Fit Shipping

Key drivers for transition include the increasing
availability and cost reduction of alternative fuels,
customer willingness to pay a green premium, and
regulatory changes.

In response to growing concerns over climate change, the
IMO has adopted a GHG Reduction Strategy and a net-
zero framework. Ship owners failing to meet these targets
will face financial penalties.

Until low-to-zero carbon fuels are more readily available,
vessel energy e iciency measures and operational
initiatives will be crucial for achieving near term emissions
reduction.

Fully decarbonising the maritime sector by 2050 will
require substantial investment, leading to higher maritime
logistics costs and posing potential challenges for smaller
/ more vulnerable nations.

* Establishing green shipping corridors is seen as integral

step to demonstrating potential and accelerating
emissions reduction in a targeted manner.

Global regulations and policies of New Zealand's major
trading partners have the potential to negatively a ect
market access and cost competitiveness if we fail to
progress decarbonising of international shipping routes in
line with these parties.

The Future Fit Shipping workstream, led by The Aotearoa
Circle, highlights the importance, associated challenges
and potential opportunities of decarbonising New
Zealand’s maritime supply chains.




1.1 | Overview of the maritime industry

The maritime industry Is

the backbone of international
trade, accounting for more
than 80% of global freight
transported by volume.®

21
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In 2024, global trade reached $33 trillion,® highlighting the
important role of maritime transport, particularly container
shipping, in sustaining the global economy. Trade dynamics
significantly influence the volume, value, composition,
patterns, and trends in international shipping. As a small
open trading nation situated in the South Pacific and at

the end of long supply chains, New Zealand relies heavily
on shipping for trade. 99.7% of trade by volume and 81% by
value is transported by sea, underscoring the importance of
having access to e icient maritime supply chains®

The maritime industry is, however, emissions intensive, with
operations relying heavily on fossil fuels, such as heavy

fuel oil and diesel. Shipping is responsible for roughly 3% of
global emissions,* with projections that this could rise to 17%
by 2050 If considered a country, the sector would rank as
the sixth largest emitter® The maritime sector is a ‘hard-to-
abate’ sector, requiring a multifaceted approach that includes
enhancing ship e iciency, optimising logistics, and replacing
fossil fuels with lower-emission alternatives!

Decarbonisation will likely involve a variety of fuels, requiring
close monitoring of global industry trends for countries

like New Zealand, who will likely be technology and fuel
‘takers’. The sector is under pressure to decarbonise and

is exploring lower emission fuel options and their impacts,
but transitioning on a large scale demands new value chains
and collaboration among ship owners, operators, ports, fuel
suppliers, engine makers, and shipyards. A lack of clear
demand signals from policymakers, suppliers, and eco-
conscious consumers, coupled with concerns over health,
safety, costs, energy density, crew skills, and port availability,
complicates these e orts”®
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Key drivers for transition include the increasing availability
and cost reduction of alternative fuels, customer willingness
to pay a green premium, and regulatory changes.® Det
Norske Veritas (DNV), a leading classification society and
recognised advisor to the maritime industry, estimates

that adopting operational and technical energy e iciency

measures could cut fuel consumption by 4% to 16% by 2030.

Achieving a 16% reduction could save 40 million tonnes

of fuel and reduce CO, emissions by 120 million tonnes,
equivalent to the emissions from operating 55,000 smaller
ships or 2,500 large vessels using carbon-neutral fuel. Until
low-to-zero carbon fuels are more readily available, energy
e iciency measures will be crucial for achieving emissions
reductions targets.”” Optimistically, it appears that there
has been widespread adoption of e iciency levers among
shipping companies, such as hull form optimisation, wind
assisted propulsion systems, and speed reductions, despite
not yet adopting new fuels®
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Beyond decarbonisation challenges, the shipping industry
faces disruptions from increased trade tensions and
geopolitical conflicts. Events like the Covid-19 pandemic,
the ongoing war in Ukraine, and tensions in the Horn of
Africa have disrupted supply chains and increased costs.
In addition, the global energy and cost-of-living crises will
impact global shipping for years to come.

For New Zealand, reducing maritime emissions presents
both risks and opportunities. If we do not take steps to
proactively decarbonise key shipping routes, we may face
adverse impacts on market access and competitiveness,
due to global regulations and decarbonisation policies

of major trading partners. Conversely, a strategically
timed and proactive approach to decarbonisation can
enhance market access, bolster competitive positioning,
and strengthen brand reputation. Timing will be a key
consideration, however, as pursuing mandated requirements
too aggressively relative to key trading partners and
international stakeholder initiatives could undermine
competitive positions.

81%

of trade by value is
transported by seain
New Zealand.

6th

If considered a country, the
maritime sector would rank as the
sixth largest emitter globally.

120m

Achieving a 16% reduction could
save up to 120 million tonnes
through technical energy measures.




1.2 | International policy and regulatory landscape®

International shipping is excluded from the Paris Agreement
under the United Nations Framework Convention on Climate
Change (UNFCCC). Instead, its decarbonisation pathway is
governed by the IMO.

Established in 1948 as a specialised agency of the United
Nations, the IMO is pivotal in regulating maritime transport,
focusing on safety, security, and environmental performance,
It sets global standards for shipping safety, environmental
protection, and e iciency, fostering cooperation among
member states.

Key conventions under the IMO umbrella include:

 International Convention for the Safety of Life at Sea
(SOLAS), 1974 Focuses on ship safety, covering aspects
such as construction, equipment, and operation to prevent
maritime disasters.
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* International Convention for the Prevention of
Pollution from Ships (MARPOL): Aims to prevent
pollution from ships, with specific regulations addressing
oil spills, hazardous cargo, and sewage discharge. Notably,
MARPOL Annex VI targets air pollution by imposing
limits on sulphur oxides (SOx) and nitrogen oxides (NOXx)
emissions. The IMO 2020 regulations specifically reduced
the maximum allowable sulphur content in marine fuels
from 3.5% to 0.5%, significantly decreasing SOx emissions
from ships.

» Standards of Training, Certification, and
Watchkeeping for Seafarers (STCW): Establishes
training and certification standards for seafarers, ensuring
competency and safety in maritime operations.

In response to growing concerns over climate change, the
IMO introduced a GHG Reduction Strategy, targeting at least
a 50% GHG reduction by 2050 compared to 2008 levels,
with a vision to phase out entirely within this century. Key
measures include the Energy E iciency Design Index (EEDI),
which mandates energy e iciency standards for new ships,
and the Energy E iciency Existing Ship Index (EEXI), which
applies similar standards to existing vessels.

A Carbon Intensity Indicator (Cll) regulates operational

e iciency, encouraging practices that enhance fuel e iciency
and reduced emissions. This positions the IMO as a leader in

establishing resilient maritime practices, balancing economic
growth with environmental stewardship.

Recently, IMO member states have discussed new climate
policies to support net-zero emissions by or around 2050,
considering options such as an emissions levy, a credit-
trading system, and ‘bridge’ proposals between the two. In
April 2025, the IMO announced the final net-zero framework
and emissions-intensity reduction targets: 4% by 2028,
increasing to 30% by 2035, with an upper target rising from
17% to 43% over the same timeframe. Ship owners failing to
meet these targets will face financial penalties: $380 USD
per tonne of emissions for not meeting lower targets and
$100 USD per tonne for not meeting upper targets. Ship
owners not meeting the lower targets can also purchase
‘remedial units’ for $380 USD per tonne of emissions each or
buy ‘surplus’ units from compliant operators.?




1.3 | The challenge of transitioning the maritime sector

Fully decarbonising the
maritime sector by 2050 will

require substantial investment.

The global nature of shipping
necessitates a unified move
towards zero-emission targets,
ensuring a fair transition as
outlined in the IMQ’s 2023
GHG reduction strategy.
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Challenges have been identified for vulnerable nations,
especially Small Island Developing States (SIDS) that are
heavily dependent on shipping. United Nations Trade and
Development (UNCTAD)? notes that developing countries,
least developed countries (LDCs), and SIDS may experience
increased domestic inflationary pressures due to their limited
capacity to absorb the cost pass-through from the energy
transition in shipping and the associated rise in logistics
expenses.? To address these issues, inclusive decision-
making and financial mechanisms are vital, such as directing
levy revenues into infrastructure and training in developing
nations, promoting a fair and inclusive transition.?

The transition will also present opportunities for countries
and regions due to the growth of the hydrogen economy.

For example, South Africa’s hydrogen sector is expected to
generate 1.9 to 3.7 million jobs and contribute $60 billion to
GDP by 2050.% Globally, decarbonising the maritime industry
could create up to four million jobs by 2050.¢ Achieving
these employment benefits will also require retraining and
upskilling across renewable energy production. Knowledge
and technology transfer will also be needed, particularly with
regards to safety protocols.




1.4 | Greenshipping’s significance to New Zealand and Australia

Green shipping refers to routes
where ships are powered by low
to zero emission fuels. As of 30
October 2024, 62 green corridor
Initiatives have been announced,
marking three years of steady
growth and sustained interest in
this concept.?’
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These corridors are pivotal in promoting sustainable
solutions, supported by public and private stakeholders.?®
They provide a platform for testing targeted policy
initiatives such as regulations, financial incentives, and
safety measures, thereby fostering demand for lower
emission practices. Decarbonising shipping along these
corridors can also boost economic activity by leveraging
the supply of low-emission fuels.?®

The IMO’s ambitious GHG reduction targets for the
maritime sector necessitate adopting new technologies
and collaborative e orts to cut emissions globally. Green
shipping corridors are integral to targeted outcomes.

Trans-Tasman shipping represents an important trade

link between New Zealand and Australia, with Australia
being New Zealand’s third-largest sea trade partner.® The
establishment of a trans-Tasman green shipping corridor
aims to reduce emissions along this route and set a
benchmark for the Asia-Pacific region.

A central motivation for this workstream

The 2024 Australia-New Zealand 2+2 Climate and
Finance Dialogue Joint Statement reflects the
commitment to establishing a trans-Transman green
shipping corridor, with Ministers from both countries
agreeing to explore conditions for green shipping
corridors, including direct routes between the two
nations.® This statement represents part of a broader

initiative to transition toward lower emission practices
and demonstrates a shared commitment to reducing
the carbon footprint of maritime transport between
the two countries.

The insights and recommendations in this report
will help progress New Zealand'’s trans-Tasman
commitments (2+2 Climate and Finance Dialogue
Joint Statement) to reduce shipping emissions and
show global leadership on this important issue.




1.5 | The Future Fit Shipping workstream

The potential to decarbonise maritime shipping through
initiatives such as green corridors has been explicitly
recognised by the New Zealand government in its second
emissions reduction plan. The government has noted its role
is to facilitate industry discussion through existing forums,
consider regulatory barriers and ensure New Zealand's
interests are represented on the international stage.®

The Future Fit Shipping workstream, led by The Aotearoa
Circle and supported by Deloitte, highlights the importance,
associated challenges and potential opportunities of
decarbonising our maritime supply chains, through the
following lenses:
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1. Economic impact assessment: An analysis of the

potential avoided costs to New Zealand’'s economy
if successful action is taken to decarbonise
New Zealand's shipping lanes.

. Establishing green shipping corridors:
Highlighting considerations, issues and
opportunities, for establishing green corridors. This
includes specific considerations for establishing a
green shipping corridor on dedicated trans-Tasman

routes.

. Preliminary alternative fuel roadmaps: Four

roadmaps focusing on Biofuels, Liquefied Natural
Gas (LNG), Methanol, and Ammonia. These
roadmaps provide an overview of production
pathways, infrastructure requirements, and initial
views on overall feasibility.

Note: these roadmaps are intended to highlight implementation
considerations and are not detailed execution roadmaps.

Extensive stakeholder engagement has been a cornerstone
of this workstream, involving over 50 sector representatives
across both the public and private sector and both sides of
the Tasman. This engagement has enabled understanding
of the diverse perspectives and stakeholder needs within
the sector, fostering collaboration, and identifying key
interrelationships that can drive the implementation of green
shipping corridors. A list of stakeholders engaged as part of
this workstream is provided in Appendix F.




Economic
Opportunities




2 | Key observations

* In addition to the recently agreed GHG levy on emissions,
set to be implemented by the IMO from 2027, a raft of
regulatory initiatives are impacting New Zealand’s trading
activities.

By taking positive actions to reduce maritime shipping
emissions on our international trading lanes, New Zealand
has an opportunity to avoid some of the costs and other
potential market access considerations that may arise
should it lag competing trading partners in decarbonising.

In addition to avoiding carbon levies, the benefits
associated with decarbonising international shipping
include maintaining competitive market access,
addressing shifting consumer preferences, maintaining
New Zealand'’s brand reputation, and access to low-to-zero
emissions technologies (including international vessels).
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* Two illustrative scenarios have been assessed to

demonstrate potential order of magnitude economic
impacts should certain events take place in the future:

 Scenario 1 — IMO GHG Levy, and
 Scenario 2 — Fall in Exports of 5% — 15%.

Scenario 1 — IMO GHG levy - illustrates that NZ$17.5b
of negative GDP impact can be avoided by 2050 in NPV
terms.

Scenario 2 — Fall in exports — illustrates a potential impact
of NZ$33.7 — NZ$94.1b by 2050 in NPV terms of an
assumed reduction in exports of 5% — 15%.

» Wider economic benefits associated with progressing
decarbonising of shipping lanes include the potential
to improve relative export competitiveness, identify /
derisk opportunities for future domestic alternative fuel
production, reducing domestic emissions and enhancing
energy security.

 The scale of avoidable costs associated with
decarbonising New Zealand’s shipping lanes and the
potential for further economic benefits provide an
iImperative for action.




2.1 | Rationale behind the economic Impact assessment

Spurred by a wave of
decarbonisation regulation, the
maritime sector is in the midst of

unprecedented change. In addition
to the recently agreed GHG levy on

emissions, set to be implemented
by the IMO from 2027, there are
a raft of regulatory initiatives
that are impacting New Zealand’s
trading activities.
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Examples of such regulations include:

 The inclusion of maritime shipping emissions in the

EU ETS. Taking e ect from 1 January 2024, shipping
companies are required to buy and surrender emission
allowances for tank-to-wake carbon dioxide emissions
within EU and European Economic Area ports, emissions
on voyages between such ports, and 50% of emissions of
voyages into or out of them

» Adopted in July 2023 and in force from 1 January 2025,

the FuelEU Maritime Regulation requires that ships

above 5,000 GT transporting cargo or passengers

for commercial purposes meet annual well-to-wake

GHG emissions intensity requirements. The intensity
requirements are a 2% improvement compared to 2020 by
2045, 14.5% by 2035 and 80% by 2050.34

Over 70% of New Zealand exports by value are to
countries with mandatory climate-related disclosures
(proposed or in force) and 40% of New Zealand exports
by value are to countries with carbon border adjustment
mechanisms.®

In addition, in November 2024, New Zealand’s Climate
Change Commission also recommended the inclusion of
international shipping in domestic emissions reduction
targets, noting:*

The significant scale of these emissions,

An opportunity to increase certainty, transparency and
accountability in New Zealand's e orts to limit global
warming, and

Better aligning New Zealand with trading partners and
international e orts to reduce GHG emissions.

In New Zealand’s second emissions reduction plan, published
11 December 2024, the New Zealand Government noted that
its role included:*

Facilitating industry discussions through existing forums,
consider regulatory barriers and ensure New Zealand's
interest are represented on the international stage.

Creating conditions for green shipping routes by 2035.

Reviewing domestic use of international carbon intensity
requirements.




2.1 | Rationale behind the economic Impact assessment

By taking positive actions to reduce maritime shipping
emissions on international trade lanes, New Zealand has an
opportunity to avoid some of the costs and other potential
market access consequences that may arise should it lag
trading partners in decarbonising international shipping
lanes. The most immediate avoided costs include proposed
levies on shipping emissions.

Additional industry related market access considerations of
a failure to act include:

* potentially negative impacts on future shipping services
availability; and

* cargo de-prioritisation and vessel technology / e iciency,
impacting supply chain costs.
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Market engagement has confirmed that there would also be
wider benefits associated with decarbonising, including:

 Maintaining competitive market access, especially for
exports to countries with carbon border adjustment
mechanisms.

 Addressing shifting consumer preferences, especially for
direct purchasers of New Zealand's exports who must
increasingly comply with mandatory climate-related
disclosure regulations and are increasingly focusing on
Scope 3 emissions.

» Maintaining New Zealand's brand reputation and trust by
continuing to act to reduce emissions throughout New
Zealand exports’ value chain.

 Potentially creating commercial incentives for the
development of alternative fuel production and supply in
New Zealand.

The economic analysis is based on two ‘what if’ scenarios,
designed to demonstrate the potential order of magnitude
impacts should certain events take place in the future. The
scenarios and associated results should therefore not be
interpreted as forecasts or predictions.




2.2 | Overview of scenarios modelled

We have assessed two scenarios:

IMO GHG Levy

This provides an indicative view of the potential impact
of the IMO GHG levy on New Zealand's economy.

Fall in Exports

A scenario illustrating the impacts of an assumed falll

in goods exports. This scenario models a 5% reduction by
2050 as the lower bound of the assumed fall in exports,
and a 15% reduction by 2050 as the assumed upper bound
of the assumed fall in exports.

These scenarios are intended to be illustrative and
complimentary.
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Approach to modelling the scenarios

The modelling of the scenarios described has been
undertaken using Deloitte Access Economics’ in house
computable general equilibrium (CGE) model. Each

scenario is assessed against a baseline. The baseline in

this case considers a scenario where New Zealand is able

to decarbonise its shipping lanes at the same pace as
competing trading nations, meaning no relative supply chain
cost di erences and so a continuation of status quo growth
in trade.

The results of this modelling should be interpreted as
‘deviations’ from the baseline. For example, a GDP deviation
of -$200 million means that New Zealand's GDP is $200m
lower than in the modelled scenario, when compared to the
baseline.

Figure 1: Stylised representation of modelling approach

Baseline
.00

Modelled
scenarios

Source: Deloitte Access Economics




2 2 | OVERVIEW OF SCENARIOS MODELLED

Scenario 1—-1MO GHG levy

The first scenario modelled provides an indicative view of
the potential impact of an IMO GHG levy on New Zealand’s
economy. The scenario models the potential cost on

New Zealand if it fails to decarbonise its shipping lanes

at the same rate as competing trading nations. Failing to
decarbonise at the same rate as competing trading nations
means New Zealand faces a higher cost associated with
transporting goods in and out of New Zealand by sea. By
taking action on decarbonising New Zealand’s international
shipping lanes, New Zealand can avoid these costs.

Overview of the IMO GHG levy
and key modelling assumptions

The IMO is proposing a global GHG levy on shipping
emissions, set to take e ect from 2027. The policy will
apply to ships over 5,000 gross tonnes and is designed

to incentivise decarbonisation by penalising emissions-
intensive vessels. It introduces two emissions intensity
targets: a Base Target (a 4% reduction by 2028, increasing
to 30% by 2035) and a more ambitious Direct Compliance
Target (starting at 17% in 2028 and rising to 43% by 2035).
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Ships that achieve emission intensity below the Direct
Compliance Target will earn surplus units, which can be
banked or sold. Conversely, if a ship has an emissions
intensity above the Base Target, it has a negative compliance
balance and accrues two tiers of compliance deficits:;

» ATier 1 compliance deficit, priced at USD $100 per tonne
of CO, equivalent, if its emissions are between the Base
and Direct Compliance Targets

» Both a Tier 1 compliance deficit and a Tier 2 compliance
deficit if its emissions are above the Base Targets. The
Tier 2 compliance deficit is priced at USD $380 per tonne
of CO, equivalent — or an ability to purchase surplus units
from other ships at a price determined through a market-
based trading system.

An overview of the IMO GHG levy is provided on the right:

Figure 2: Overview of IMO GHG reduction measures

Buy Tier 2 remedial unit at US$380
100 per tonne of CO, equivalent or enter

Tier 2 @ / flexibility market

) . Buy Tier 1 remedial unit at US$100
_ 80 Ner tonne of CO, equivalent
= 70

-

- o

LL
© 30 Compliant

20 \

Sell or bank surplus units

2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

= Base target === Direct Compliance target

Source: Deloitte Access Economics

These mechanisms are designed to create financial
incentives for early movers but also introduce complexity
and variability in the actual price of compliance.

Given this uncertainty, the modelling for this scenario
adopts a simplified and conservative approach. Rather
than attempting to predict the evolving dynamics of
surplus unit supply and demand, a flat levy of USD $100
per tonne of CO, equivalent has been applied as an
indicative ‘what-if’ scenario. The $100 USD per tonne of
emissions IMO levy modelled under this scenario should
therefore be treated as indicative of potential impacts.
Further details of the approach to modelling the IMO
GHG levy are provided on the next page.




2 2 | OVERVIEW OF SCENARIOS MODELLED

Scenario 1—-1MO GHG levy

One channel through which New Zealand’s trade flows could
be impacted is through the imposition of levies on emissions
associated with shipping. The IMO is close to adopting a
proposed GHG levy on international shipping.

This scenario considers how New Zealand could avoid
negative impacts associated with an indicative $100 USD
per tonne CO,e emissions IMO levy starting in 2027. This
levy has been modelled as a tax applied to imports and
exports of goods based on expected emissions from marine
transportation.

Under this scenario, the levy is initially applied to all
economies. As decarbonisation is achieved in shipping
routes across countries, the levy incurred by countries
declines over time, with the assumed exception of

New Zealand. This creates a relative disadvantage for
New Zealand exporters and importers, who face relatively
higher transport costs.
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This scenario also captures the fact that there is likely to be
an o setting cost advantage to New Zealand by continuing
to use fossil fuel based marine fuels. The di erences in
costs between fossil fuel based marine fuels and green fuels
draws from Maersk McKinner Moller Centre for Zero Carbon
shipping and DNV projections.

It is expected that the revenue raised by this levy will be
directed to support decarbonising shipping. The modelling
assumes other regions receive support as they decarbonise
shipping, but that New Zealand does not receive any revenue
from the levy.

In the baseline, New Zealand takes action towards
decarbonising its shipping lanes, meaning it avoids the
relative disadvantage associated with higher transport costs
and maintains status quo export and import growth, while
also positioning itself to access the revenue raised by the
levy.

o

IMO implements
GHG levies from 2027.

Competing trading partners
start establishing “green
shipping” corridors.

By 2030, competing
trading partners use up to
16% of zero, or near-zero,
GHG fuels for shipping.

By 2050, competing
trading partners use up to
94% of zero, or near-zero,
GHG fuels for shipping.




2 2 | OVERVIEW OF SCENARIOS MODELLED

Scenario 2 — Fall in exports

The second scenario contemplates a fall in goods exports

of between 5% and 15% by 2050. Specifically, a 5% fall in
exports by 2050 acts as the assumed lower bound, while

a 15% fall in exports by 2050 acts as the assumed upper
bound, of the fall in goods exports scenario. This scenario

is intended to incorporate the IMO GHG levy scenario, and
also capture incremental risks highlighted during market
engagement from a failure to decarbonise shipping lanes, via
an assumed negative impact range on exports. These risks
include an increased focus on Scope 3 emissions, a changing
regulatory environment in key trading partner economies,
shifting consumer preferences and a loss in reputation or
trust in New Zealand's key export brands. Such risks can

be seen as additive to the potential costs modelled under
Scenario 1 above, as they exist alongside and potentially
compound the impact of the IMO GHG levy. By taking action
on decarbonising New Zealand's international shipping lanes,
New Zealand can avoid the negative economic impacts of a
broader fall in goods exports.
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The assumed 5% to 15% fall in exports has been informed
by responses to a targeted survey of members of the New
Zealand Council of Cargo Owners. We note the inherent
uncertainty associated with the broader risks to New
Zealand's goods exports from a failure to decarbonise
shipping lanes. Hence, this scenario is intended to highlight
the order of magnitude impacts across this assumed range.
Further details on the scenario and modelling approach are
provided under Appendix A.




2 2 | OVERVIEW OF SCENARIOS MODELLED

Scenario 2 — Fall in exports

By taking action to decarbonise shipping lanes, New Zealand
could mitigate a range of potential risks to exports. The key
channels of such risks have been highlighted through market
engagement and include an increased focus on Scope 3
emissions, a changing regulatory environment in key trading
partner economies, shifting consumer preferences and a loss
in reputation or trust in New Zealand's key export brands.
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To illustrate the potential implications for the New Zealand
economy, as well as the inherent uncertainty, we have
considered what an avoided 5% and 15% fall in New Zealand's
goods exports could mean for the economy by 2050.

Over 70% of New Zealand
exports by value go to countries
with mandatory climate

related disclosures, resulting in
increased pressure to reduce
scope 3 emissions.

Competing trading partners
continue to decarbonise supply
chains, including establishing
‘green’ shipping corridors.

New Zealand fails to establish
“green” shipping corridors
and decarbonise international
shipping lanes.

New Zealand goods exports fall
between 5% and 15% by 2050,
owing to falling competitiveness
and loss of market access.




2.3 | Potential avoided costs assoclated with taking action
to decarbonise shipping lanes

Taking action to decarbonise international
shipping lanes has the potential to avoid
significant costs, as demonstrated by the
figures to the right. The GDP, employment,
export and import impacts presented
capture flow-on economy wide impacts
(i.e., they capture how a reduction in
exports for a certain sector impacts

all other actors in an economy (e.g.,
businesses, consumers and government).

Based on market engagement, in addition
to the IMO levy, acting to decarbonise
could reduce risk exposure from:

* Increased focus on Scope 3 emissions

» Changing regulatory conditions in key
export markets

« Shifting consumer preferences

* Loss of brand reputation and trust
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Annual GDP impact as at 2050

The opportunity demonstrated by the result is the ability for New Zealand
to avoid costs by taking action to decarbonise shipping

-$1.8b

Avoided impact of Avoided 5% fall
$100 USD/tCO.e IMO levy in goods exports
This is approximately equal to $300 This is approximately equal to

of GDP per person in 2050 $727 of GDP per person in 2050

Avoided 15% fall
In goods exports

This is approximately equal to
$1,969 of GDP per person in 2050




2.3‘

Potential avoided costs associated with taking action
to decarbonise shipping lanes

Economic
Impact over
time

Avoided impacts of

IMO levy

Avoided 5% fall in
goods exports by 2050

Avoided 15% fall in
goods exports by 2050

Future Fit Shipping

@

GDP

Deviation NPV terms
by 2050 in 2024 NZD

Employment

Deviation in FTE terms
by 2050

-$33.7b | -13,200 |

-$94.1b

 -36,000 |

@

Exports

©

Imports

-$24.2b | -$38.9b |

-$66.6Db

-$106.0b




2.3'

The modelled impacts of the IMO scenario, that assumes
an e ective $100 USD per tonne of emissions price, is
smallest in magnitude. This is driven by the fact that New
Zealand does not su er a material cost disadvantage for
the shipping of goods in and out of New Zealand initially,
as other countries also pay the IMO levy while in the midst
of transitioning o  conventional fossil fuels. However, the
impacts under the IMO levy escalate over time, as competing
trading nations are assumed to increasingly decarbonise
their shipping lanes and progressively pay less of the IMO
levy. Further, as alternative fuels scale up in production and
become more e icient, the relative cost advantage that
relying on fossil fuels presents dissipates over time.
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Potential avoided costs associated with taking action
to decarbonise shipping lanes

It should be noted that several factors could increase the
value of avoided impacts associated with the IMO levy. This
includes a scenario whereby the e ective IMO levy exceeds
$100 USD per tonne of emissions and / or where the relative
cost advantage of relying on fossil fuels dissipates faster
over time.

The relative cost advantage of fossil fuels may dissipate
faster if, for example, further support is provided around
innovation and scaling of the production of alternative fuels.
For illustrative purposes, if it was assumed that there was

no cost di erence between alternative and fossil fuels, the
impact of a $100USD IMO levy is estimated to be $47.4
billion by 2050 in net present value terms, which sits within
the 5% and 15% avoided fall in goods exports scenarios.
While a scenario where no cost di erential exists between
alternative and fossil fuels is considered unrealistic, this does
highlight the sensitivity of modelled impacts to assumed
fuel price deviations over time and serves to illustrate how
the IMO levy could have more of an impact if certain factors
change and no action is taken to decarbonise New Zealand's
shipping lanes.




2.4 | Other economic opportunities

The economic assessment
outlined above focuses on the
avoided costs associated with
taking action to decarbonise
shipping lanes. The avoided costs
capture benefits associated with
avoiding IMO GHG levies and
maintaining market access and
brand reputation.
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Broader opportunities associated with decarbonising
shipping lanes, also include:

 Increased export competitiveness: Taking a leading

role in reducing shipping emissions, by decarbonising
shipping lanes ahead of competing trading nations, may
act to increase New Zealand's export attractiveness, and
therefore competitiveness, such as for our meat and dairy
exports. The potential increase in exports, and wider
economic benefits, would be in addition to the avoided
costs estimated in the economic impact assessment.

Reducing shipping emissions will have cost implications.
For example, DNV's Maritime Forecast to 2050 indicates
decarbonisation could double container transport costs
by 2050, with these costs ultimately being passed down
the value chain.*® However, the impact on end consumer
prices for goods transported by ship are likely to be
relatively small, given transport costs make up a small
fraction of the final price of goods shipped by sea.*®
Estimates suggest that, even with ambitious upstream
emission reduction targets, the impact on prices is low
—no more than 1%-4% in the medium term — if zero supply-
chain emissions are the goal.*°

The opportunity to take a leading role in reducing
shipping emissions to increasing export attractiveness
and competitiveness is therefore one that shows promise
and is relatively less risky.

|dentifying / de-risking domestic fuel production
opportunities: Decarbonising shipping lanes, such as
through green shipping corridors, may help to facilitate
near term opportunities for local production of alternative
fuels, such as biofuels for domestic land transportation
and/or coastal shipping routes that act to aggregate cargo
for international shipping. The investment and ongoing
production of alternative fuels would spur additional
economic activity and benefits for New Zealand.

Enhance domestic energy security: Local production
of alternative fuels would enhance energy security via
reduced reliance on imported energy:.

Secure access to zero-emissions technologies:
Ensuring ‘technological inclusivity’ — a term coined by the
IMO. The transfer of technologies is important to ensure
New Zealand has access to suitable zero-emission vessels
and technologies and can share this knowledge with other
sectors.*




International
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3| Key observations

« Shipping lines will play a lead role in determining future
fuel choices.

* International shipping cannot be treated as one
homogenous segment, and it is important to take a
segment specific approach to decarbonisation initiatives
and opportunities.

A range of alternative fuels are actively being introduced
into the global fleet, as lines seek to keep their fuel
adoption options open.

» A multiple fuel future greatly increases the complexity of
transitioning to decarbonise the maritime industry.
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Alternative fuel adoption is anticipated to evolve:

» After fossil-based fuel oil, biodiesel and fossil-based
LNG are forecast to be the most adopted fuels by
2030.

» By 2050 a fleet comprised of fuel oil/biodiesel,
methane, methanol, and ammonia is anticipated.

New Zealand and other nations will be technology takers
in relation to vessel configurations and operational
deployments of leading shipping lines.

Securing ships able to operate on alternative fuels is likely
to be a challenge in light of the implementation of the IMO
GHG levy from 2027 onwards.

As shipping lines look to replace the vessel fleet servicing
New Zealand, and ongoing supply chain e iciencies are
sought, larger vessels will continue to be introduced,
iImpacting associated port infrastructure requirements.

A trend towards larger vessels is also evident for

alternative fuel powered vessels, as lines seek to maximise
the decarbonisation impacts from their associated vessel
investments — with most alternative fuel vessels on order
exceeding New Zealand port capacity.

Shipping lines face a range of financial considerations
regarding fuel transition and green corridor
implementation including new build vessel construction
costs and existing fleet retrofitting requirements, shipyard
availability, supporting port / bunkering infrastructure,
profit margins and incremental cost absorption capacity,
market willingness to pay and regulatory incentives /
requirements.

As stricter emissions regulations in regions such as
Europe impose penalties on older, less environmentally
friendly ships, shipping lines are likely to redirect these
vessels to routes with less stringent environmental
standards. This presents potential risks for New Zealand.




3| Overview

As the maritime industry navigates the complex transition

to low emission vessels, international shipping lines find
themselves at a crossroads. Currently reliant on traditional
internal-combustion engines, many shipping companies

are exploring lower emission fuel alternatives that promise

to reduce their carbon footprint. However, this transition is
fraught with challenges, including fluctuating demand signals
that create uncertainty and apprehension about the viability
and reliability of new fuel sources.
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It is also important to take a segment specific approach
as the deep-sea shipping sector cannot be treated as

one homogenous segment. There are di erent features
and considerations across container and bulk that a ect
the uptake of green fuels. The container segment has
seen a greater increase in demand for green shipping
solutions compared to the bulk segment. This is due to
multiple factors, including its closeness to end customers,
branded businesses (cargo), higher profit margins (relative
to dry and wet bulk), ability to spread costs over many
products and customers, and predictable routes, that
make implementation easier.*? While outside the scope of
this report, we note that shorter routes (e.g. short sea or
inland shipping) also present alternative decarbonisation
considerations and options, such as electrification.

Navigating these considerations is crucial for shipping
lines aiming to embrace a resilient future while balancing
operational e iciency and economic viability.

Reflecting the global nature of the marine industry, shipping
lines will play a lead role in determining future fuel choices,
driven by their strategic deployment choices and significant
investment required in new vessels designed for specific fuel
types. By allocating resources to research and development,
these companies not only enhance their operational
capabilities but also influence broader market dynamics
regarding fuel availability and infrastructure requirements
throughout the supply chain. As a nation heavily reliant on
maritime trade, New Zealand and other trading nations, will
be technology takers and adopt the vessel configurations
and operational deployments preferred by leading shipping
lines, making it essential for local stakeholders to remain
informed and actively engaged in relation to these evolving
trends in the global shipping landscape.




3.1 | Amultiple fuel future

A survey of 29 shipping companies in late 2022 indicated
that a mix of alternative fuel use is expected through

2050. The majority of respondents indicated that after
fossil-based fuel oil, biodiesel and fossil-based LNG will

be the most commonly adopted fuels by 2030. The most
common scenario projected by 2050 is for a fleet of vessels
comprised of fuel oil/biodiesel, methane, methanol, and
ammonia. Hydrogen and nuclear power lagged in the
projections.*®

This projected multiple fuel future greatly increases the
complexity of transitioning to decarbonise the maritime
industry, given interdependences between industry
stakeholders, including ship owners and operators, ports,
engine manufacturers, and fuel providers. Managing this
complexity and multiple fuel supply chains over the next
several decades will also have an impact on the speed at
which the industry decarbonises.**
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3.2 | Current investments and initiatives by shipping lines

Shipping lines are increasingly investing in green
technologies to address environmental concerns and
regulatory pressures. Key initiatives include the adoption
of low-emission fuels, such as green methanol and LNG,
alongside investments in dual-fuel capable vessels,

underscoring the plurality of fuels likely to power shipping

vessels in the future.

44

Increasing investment in alternative fuel
powered vessels

There is marked shift towards investment in
alternative fuel powered vessels by international
shipping lines. According to the DNV, as of early

2024 there were 267 confirmed methanol-fuelled
ships in operation or on order, with the majority being
container ships.** The number of LNG-fuelled ships in
operation doubled between 2021 and 2024, with 641
in operation by the end of 2024 — a number expected
to double by the end of the decade.*®

| The Aotearoa Circle Future Fit Shipping

Recently, shipping company ANL made its first
container ship voyage powered by LNG from
Southeast Asia to Australia. This was an 8,000 TEU
dual-fuel LNG-powered vessel and ANL are calling it
“Oceania’s first LNG-powered container vessel”#

More broadly, the trend of larger ships being ordered
with dual-fuel capabilities is continuing, with the order
book comprising a large number of methanol and
LPG-fuel ships and the emergence of ammonia as a
fuel. As of June 2024, only 7.4% of ships, measured

in gross tonnage, in operation can use alternative
fuels, but 49.5% of the tonnage of ships on order can
operate on alternative fuels.*

Figure 3: Alternative fuel update in world fleet in number of ships (upper) and

gross tonnage (lower), as of June 2024
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Ships in operation

92.6%
conventional fuel

World fleet

Ships on order

50.5%
conventional fuel

Orderbook

<0.01%
<0.69%
<1.39%
<1.92%

<9.68%

Ammonia
Hydrogen
Methanol 7.4% Total
Battery/Hybrid

LPG

LNG

Hydrogen
Ammonia
Battery/Hybrid | /o goiTotal
LPG

Methanol

<35.81% LNG

Source: DNV “Energy Transition Outlook 2024: Maritime Forecast to 2050
— A deep dive into shipping’s decarbonization journey”




3.2 | Current investments and initiatives by shipping lines

Figure 4: Alternative fuel update in world fleet in number of ships (upper) and
gross tonnage (lower), as of June 2024
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Source: DNV “Energy Transition Outlook 2024: Maritime Forecast to 2050 — A
deep dive into shipping’s decarbonization journey”
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There is broad agreement that internal combustion engines
(ICEs) will remain the dominant propulsion system for
ships until at least 2050. Presently, these engines can

run on fuel oil, liquefied methane, and methanol, with
ammonia-powered ICEs expected to be introduced soon. In
parallel, fuel cell technologies, which use hydrogen or other
alternative fuels to produce electricity for ship propulsion,
are expected to see significant progress between 2030

and 2050, although their use will probably be restricted to
particular niche sectors.*

Another consideration for shipping lines is the technology
readiness of the various alternative fuels and how this
impacts commercial adoption and integration with ships.
Technological maturity in terms of fuel production and
engine technology does not necessarily translate to fuels
being ready for commercial maritime adoption. Technology
Readiness Levels (TRL), a scale from the National
Aeronautics and Space Administration (NASA), are a type of
measurement system used to assess the maturity level of a
particular technology. There are nine technology readiness
levels and these can be used to compare readiness across
fuel production, engine technology, and vessel integration.

On this scale, methanol and LNG are of su icient maturity
for vessel integration, whereas ammonia is not yet.*® This
reflects trends seen in alternative fuel powered ship orders
to date.




3.3 | Alternative fuel capable vessel size

There has been an ongoing trend towards the introduction of

larger vessels, driven by the drive to increase scale and e iciency.

This trend towards larger vessels is also evident for
alternative fuel powered vessels as lines seek to maximise
the decarbonisation impacts from their associated vessel
investments. For example, in the container segment, Maersk
is investing in a fleet of dual-fuel vessels capable of running
on methanol, aiming to reduce its carbon footprint and
achieve net-zero emissions by 2040. The vessels are
designed with varying levels of capacity:*

« 12 of the vessels on order have a capacity of 16,000 TEU.
* 6 of the vessels on order have a capacity of 17,000 TEU.
* 6 of the vessels on order have a capacity of 9,000 TEU.

Of note, all of these vessels exceed the scale of regularly
calling container vessels at New Zealand ports.

Market engagement has indicated that while a limited
number of smaller alternative fuel vessels exist, these are
currently deployed in countries with strict regulations,
highlighting the influence of regulatory frameworks on fleet
choice and deployment.
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3.4 | Fleet replacement

Aside from purchasing new vessels, shipping lines also have
the option of retrofitting existing ships. A Transition Strategy
study projected that by 2046, approximately 35,000 vessels
will undergo retrofitting, representing nearly half of the
global fleet by 2050. This anticipated demand is expected to
exert considerable pressure on available shipyard capacity.*
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Notwithstanding the potential for retrofitting ships,
converting ships to operate on new fuels involves several
challenges, particularly regarding technical complexity

and costs, with estimates suggesting retrofitting a
container vessel can exceed USD $30 million.>® Substantial
retrofit expenses can deter investment in older vessels

with limited remaining lifetime and lower asset values.
Additionally, design implications must be evaluated, as
significant modifications to the engine and fuel systems
may be required for compatibility with new fuel types. The
availability of main engine fuel conversion kits also limits
the number of candidates eligible for conversion. When
assessing retrofit feasibility, shipping lines consider key
factors such as the duration of conversion, o -hire costs
during the retrofit, fuel price projections, potential emissions
costs related to regulatory compliance, and the overall
expenses associated with both engine and ship conversion.>




3.5 | Regulatory drivers of fleet/deployment

As stricter emissions regulations in regions such as Europe Market engagement indicated that redirecting older ships
impose penalties on older, less environmentally friendly to less regulated areas enables shipping lines to optimise
ships, shipping lines are likely to redirect these vessels operational costs by utilising aging assets in markets that
to routes with less stringent environmental standards. do not impose the same level of scrutiny or penalties. This,
This strategic allocation allows companies to avoid costly however, raises concerns regarding the environmental and
compliance measures and fines associated with operatingin ~ economic impacts of increased emissions in these regions,
heavily regulated markets, incentivising the deployment of and has been identified as a key concern in achieving a
newer, cleaner vessels that can more easily meet regulatory fair international transition. This strategy could lead to a
requirements. disproportionate environmental and commercial burden

on countries such as New Zealand that do not impose
additional emissions regulations on shipping and do

not have the same trading volume and values as other
jurisdictions. Redirecting older ships to less regulated areas
also potentially undermines local decarbonisation e orts,
negatively impacts international reputation, and the cost

e iciency of international marine supply chains, including via
disproportionately attracting the recently agreed IMO GHG
levies.
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3.6 | Bunkering considerations

Shipping lines need to consider a range of factors regarding  The following table highlights the relative energy density

fuel type and bunkering locations. This includes relative of alternative fuel types.
cost, the volumetric energy density of alternative fuels,
and implications for cargo space. The lower energy
density of alternative fuels compared to conventional fgg;% ]density pressure [bar]
fuel oil necessitates larger fuel tanks to achieve the same

operational range. Lower energy density can significantly

Fuel type Volumetric Storage

Storage
temperature
[°C]

) ) - Marine gas oil 36.6 1 20

reduce available cargo space, leading to potential cargo

cannibalisation, where valuable cargo capacity is sacrificed LNG 234 | 167

for fuel storage.
Methanol 15.8 1 20
Liquid ammonia 127 1 -33
Biodiesel 35.6 1 4-21
Ethanol 235 1 15-25

Sources: Marine Methano
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Market feedback indicates that while shipping lines
continuously review route configurations, bunkering will
likely remain concentrated at established major ports, such
as Singapore, where 18% New Zealand's exports, and 23%

of its imports, went through as of 2023.° This reflects their
current utilisation of major ports as bunkering locations, their
scale of operations, available infrastructure and proposed
developments to bunker alternative fuels.

Bunkering in New Zealand for international vessels has
historically not been seen as commercially competitive, and
more focused on Pacific Island services, dedicated coastal
routes or as a backup option. Current market engagement
suggests that establishing alternative fuel production or
bunkering facilities for international shipping within New
Zealand is unlikely, at least in the short term. Shipping lines
anticipate being able to complete their journeys without
needing to bunker in New Zealand, and alternative fuels are
expected to be more cost-competitive elsewhere. Factors
such as anticipated production scale, feedstock availability,
lower energy costs, and direct financial support mechanisms
contribute to this expectation.




Implementing
a Green Corridor




4| Key observations

 Green corridors o er the opportunity to target and
accelerate progress in tackling decarbonising shipping.

« Green corridors can be a catalyst for change providing:

» O take certainty to fuel providers and generating
demand signals to vessel owners, engine
manufacturers and shipyards.

* Allowing policy makers to create an enabling
ecosystem with targeted supporting initiatives.

« Facilitating corridor specific arrangements such as
cargo aggregation and other demand facilitation
structures.

 Enabling technology transfer and knowledge sharing
via interaction with a range of stakeholders.
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o Critically thinking about which routes to pursue

Is essential. In general, a favourable route should
significantly contribute to global shipping’s energy
transition, while still being comparably feasible from an

implementation standpoint within a reasonable timeframe.

Enabling factors to the introduction of a green shipping
corridor include;

o alternative fuel availability;

« fuel storage and bunkering;

* supportive regulation;

« alternative fuel capable vessels;
* port infrastructure; and

* su icient cargo volumes and / or value.

» New Zealand has historically not been a major bunkering

hub for international shipping with other locations o ering
better cost and fuel availably.

Establishing an initial international green shipping corridor
would require New Zealand focusing on accessing
alternative fuel capable vessels, necessary upgrades of
port infrastructure and cargo aggregation.

Domestic policy incentives and regulations are important
for creating visibility of national and sectorial strategies,
facilitating demand via initiatives such as introduction

of blending mandates, and the provision of economic
support to help bridge the cost gap between conventional
and low-to-zero emission marine fuels, while maintaining
consistent safety standards.







4.1 | Green corridors can be a catalyst for change

Green corridors provide
an opportunity to
accelerate progress in
tackling the challenges of
decarbonising shipping.

As with other technological transitions, progress

can be visualised using an S-curve, illustrating the
nonlinear nature of the shift required. Shipping is
currently in the ‘emergence’ stage, with green corridors
being used to support policymakers in creating an
enabling ecosystem for decarbonising shipping in

this phase.*®
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4.1 | Green corridors can be a catalyst for change

Green corridors can be a catalyst for change and can
provide enough scale and volume to include all essential
actors needed to establish low-to-zero emissions shipping,
including fuel producers, vessel operators, cargo operators,
regulatory authorities and ports. Some of the key
advantages of establishing a green corridor are provided
below.®

 Green corridors can provide o take certainty to fuel
producers, allowing for additional scaling of low-to-zero
fuel production at one location.

 Green corridors can generate strong demand signals
to vessel owners, shipyards and engine manufacturers
to scale and catalyse investments in zero-emission

shipping.
* Like special economic zones, green shipping corridors
allow policy makers to create an enabling ecosystem with

targeted, fit-for-purpose regulatory system and financial
incentives.
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 Green corridors may enable corridor-specific
arrangements, such as joint ventures, demand
aggregation structures, and emissions reduction credits
and tracking mechanisms that lower the threshold for
action throughout the value chain.

 Enabling technology transfer and knowledge sharing due
to interaction with a range of stakeholders across the
value chain and the sharing of transition risks.>®

There is continued interest in green corridors, with a steady
growth in green corridor initiatives. At least six initiatives
globally have successfully completed an advanced
exploration phase and are now at the stage of commercial
action needed to realise introduction and operation of
green corridors,

Figure 6: Initiatives known to have progressed to the preparation stage
(as of October 2024)

< :GHILE JAPAN SOUTH KOREA
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4.2 | Building blocks required to establish green corridors

To make a green shipping corridor a reality, there is a need
to identify and address a range of enabling factors. These
factors, drawn from market research and engagement, are
illustrated in Figure 7 below and are discussed in further
detail below.

Figure 7: Factors required to establish green corridors

What is required in theory?

O O

Alternative fuel
production

O O

Regulations (incl. H&S) and
financial tools and support

Alternative fuel storage
and bunkering capability

Access to alternative
fuel capable vessels

O O

Port Cargo
infrastructure (volume and/or value)

Source: Deloitte
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Alternative fuel production

Availability of low-to-zero emissions fuel that is scalable,
relatively a ordable and secure is a prerequisite to
establishing green corridors. In its selection of candidates for
green corridors, the availability of zero-emissions fuels was
considered an essential factor by the Global Maritime Forum
in a pre-feasibility study of 10 shortlisted shipping corridors.
lllustrative of this, the Australia-Japan iron ore route was
considered a high-potential candidate for a green corridor, in
part due to favourable location for alternative fuel production
(green hydrogen in Australia).>®

At present, the production of alternative fuels for maritime
shipping in New Zealand is limited:

» The use of biofuels in New Zealand is limited, especially
as a transport fuel © Market engagement highlighted
instances of regional biofuel production at a smaller scale.

* The only methanol manufacturer is Methanex, based in
Taranaki. Currently, they produce methanol from natural
gas, a non-renewable source, and export around 95% of
their production.®* Production of green methanol is being
explored by Hiringa Energy.®?

» An ammonia-urea manufacturing plant, which is located
at Kapuni in Taranaki, converts atmospheric nitrogen to
ammonia and then to urea using natural gas from the
region. This production is focused on producing fertiliser.®®
There are several companies and start-ups exploring
opportunities to develop low-carbon ammonia.®*

» While New Zealand has commercially produced natural
gas since the 1950s, this is not processed into LNG and
the conversion capability does not exist in New Zealand.,

Market engagement also confirms that the extent of
investment required to produce alternative fuels is
significant, with large scale plants estimated to cost in
excess of $1 billion USD. This estimated capital outlay
excludes costs associated with additional renewable energy
and supporting infrastructure.




4.2 | Building blocks required to establish green corridors

To potentially accelerate the early phases of alternative
fuel production, it is worth highlighting the book and

claim system.® It is a certification method in maritime
decarbonisation, separating environmental benefits from
the physical distribution of fuels. This decoupling allows

for early emission reduction actions, even amidst limited
low-to-zero emission fuels and vessels, by enabling
stakeholders to purchase credits representing cleaner fuel
use without direct consumption. This flexibility enables the
aggregation of international demand and eases the burden of
developing port infrastructure to cater for large vessels and
avoids logistical issues of rerouting vessels.

For shippers, shipowners, and fuel providers, the system

0 ers a compelling business case for decarbonisation. It
allows them to participate in the green economy, enhancing
brand value and competitiveness while expanding market
opportunities for alternative fuels. The success of this
emerging voluntary market hinges on customer confidence,
necessitating verifiability and consistency to ensure
transparency and trust in environmental claims.
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With the IMO GHG levy set to take e ect in 2027, there will
be an increased incentive for shippers to reduce emissions.
Book and claim systems o er a promising early mechanism
to meet IMO GHG levy compliance targets. However, details
on how the IMO GHG levy will interact with book and claim
systems will need to be determined.

Alternative fuel storage, handling, and bunkering
capability

For green corridors to succeed, they must incorporate the
necessary storage and bunkering infrastructure for low- to
zero-emission fuels. The infrastructure requirements vary
based on the type of alternative fuel. Biofuels, for example,
require minimal modifications to existing systems, making
their integration relatively straightforward. Conversely, fuels
like ammonia demand significant infrastructure upgrades
due to their toxic and corrosive nature.

Globally, key players in international shipping bunkering
include Singapore, the United States, the UAE, the
Netherlands, Russia, South Korea, and China. Container
shipping alone consumes over 25% of the energy in
international shipping, while bulk carriers account for nearly
another 25%.

The remaining 50% of energy consumption comes from oil,
liguefied natural gas, chemical tankers, and other sources.®

Historically, New Zealand has not been a significant producer
of marine fuels, driven primarily by the scale required to be
a cost-e ective producer. Bunkering has also not historically
occurred at scale in New Zealand for this reason, and due to
the distance that New Zealand is from larger markets and
trading routes. According to Energy NZ, only about 4.0 PJ/y
of fuel oil is used for international shipping in New Zealand,
all imported from overseas refineries.®” This is equivalent to
approximately 24,000 tonnes. However, international vessels
operating in the Pacific do bunker at the Port of Auckland.
Overall, New Zealand lacks the scale of existing bunkering
infrastructure that major ports, such as Singapore, currently
POSSESS.




4.2 | Building blocks required to establish green corridors

llustrative of this, the Port of Singapore exceeded 1 million
tonnes of alternative fuel sales in 2024. In particular:©®

o Sale of biofuels grew from 0.52 million tonnes in 2023
to 0.88 million tonnes, with biofuel blends of up to B50
available commercially, with trials of BL0O ongoing.

» Sale of LNG increased from 0.11 million tonnes in 2023 to
0.46 million tonnes in 2024.

* Methanol was available on a commercial scale and
registered 1,626 tonnes of sales.

» 974 tonnes of ammonia was bunkered for the first time
globally in trials in the Port of Singapore.

While access to alternative fuels is a key requirement for
establishing a green shipping corridor, a range of potential
options can exist, as the following case study demonstrates.
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4.2 | Building blocks required to establish green corridors

CASE STUDY

Scenarios for the establishment of the Australia-East Asia iron ore green corridor ©°

Following the identification of iron ore shipping routes
between Western Australia and East Asia as high-potential
candidates for establishing a green shipping corridor powered
by zero or near-zero carbon ammonia, a task force of 15
industry representatives from across the value chain was
convened under the Getting to Zero Coalition to explore the
implementation of the corridor.

A May 2023 feasibility study by four task force members found
that the availability of ammonia-powered ships, access to zero
or near-zero carbon ammonia, and the availability of bunkering
infrastructure could, given a set of conditions, be in place to
enable the corridor's kick 0 by 2028 and achieve 5% uptake of
zero or near-zero carbon ammonia on the route by 2030, in line
with the IMO's fuel uptake target in its revised GHG strategy.

The wider task force also produced a shared roadmap
identifying the actions needed to realise these goals.
Meanwhile, many of the individual companies signalled
their willingness to act by initiating activities related to
the ordering of ammonia-powered vessels and services,
production of zero or near-zero carbon ammonia, and
development of bunkering infrastructure.
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A critical barrier to realising this green corridor, however,
was the significant cost gap of running a ship on zero or
near-zero carbon ammonia versus conventional marine fuel.
The global production cost of zero or near-zero carbon
ammonia is forecast to be significantly more expensive
than conventional marine fuel through at least 2030, and an
iIndependent, third-party assessment has been undertaken
to further explore the cost gap ranges for this specific
corridor. This cost di erential has created a substantial gap
in the business case for green shipping corridors and is
recognised as the main area where government intervention
is likely to be required to progress this initiative.

As part of the proposed development of the Australia-East
Asia iron ore green corridor, the Getting to Zero coalition
developed a positioning paper, outlining three di erent
scenarios for how the corridor could be implemented and a
menu of policy options for consideration by the Australian
government. The following highlights the availability of
options for associated bunkering requirements.

The scenarios included:

* Delivering the corridor using Australian produced zero or
near-zero carbon ammonia. Iron ore carriers from Western
Australia to East Asia would bunker Australian-produced
zero or near-zero carbon ammonia directly at their ports of
origin in the Pilbara bunkered in the Pilbara.

* Delivering the corridor using Australian produced zero or
near-zero carbon ammonia bunkered in Singapore. Iron ore
carriers from Western Australia to East Asia would sail via
the established bunkering hub of Singapore, fuelling with
Australian-produced zero or near-zero carbon ammonia.

* Delivering the corridor using internationally sourced zero
or near-zero carbon ammonia bunkered in Singapore. Iron
ore carriers from Western Australia to East Asia would
sail via the established bunkering hub of Singapore for
fuelling. Shippers on the corridor would be free to bunker
zero or near-zero carbon ammonia from any available
source.




4.2 | Building blocks required to establish green corridors

Implementation of appropriate handling regulations and
protocols for alternative fuels is also necessary for fuel
storage, handling and bunkering, given the potential risks
such as volatility, toxicity, and environmental hazards
associated with these fuels. Ensuring robust safety measures
IS paramount to mitigate these risks and protect both works
and the environment.
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Access to alternative fuel capable vessels

Fundamentally, green shipping corridors require access to
alternative fuel capable vessels. While it is clear there is

a transition towards alternative fuel capable vessels, the
transition to ships operating on alternative fuels, however,
will be gradual. Securing ships able to operate on alternative
fuels is likely to be a challenge, especially considering the
increase in demand for low-to-zero emission vessels that is
likely to occur with the implementation IMO GHG levy from
2027 onwards.

While there has been no regular use of alternative fuel
powered vessels in New Zealand, there have recently
been trials of transporting goods, as the case study below
demonstrates.
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CASE STUDY

Zespri’s biofuels shipping trial

FCC, one of the international shipping partners of Zespri,
recently completed a trial using biofuel in a charter vessel
operating between Hong Kong and New Zealand. The
purpose of the trial was to test the performance of the
ship’s engines when burning biofuel. This voyage was the
first commercial shipment of Zespri kiwifruit using modern
engines burning biofuel for the entire voyage from Tauranga
to Shanghai. Kakariki was monitored throughout its journey
to make sure the biofuel performed well with no unforeseen
technical issues.

The vessel Kakariki bunkered biofuel in Hong Kong before
starting its voyage south, arriving at the Port of Tauranga.
The vessel was powered by a blend of biofuel made from
used cooking oil. The Kakariki bunkered the biofuel in Hong
Kong because of a lack of availability in New Zealand.
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The biofuel vessel trial was motivated by a desire to reduce
Zespri's emissions. International shipping accounts for
around 43% of its emissions footprint for fruit sold globally,
which makes up a larger part of its emissions profile
compared to other primary sector exporters, given the low-
emissions nature of its products.

Zespri has noted that while it has limited ability to directly
reduce shipping emissions, they are working with key
shipping and distribution partners like FCC to increase the

e iciency of shipping and logistics and make the transition
to low emissions fuels. Zespri also acknowledged that biofuel
supply chains are complex and that there is still work to be
done to ensure stable supply and that New Zealand's place
at the bottom of the South Pacific Ocean means accessing
low emissions fuel options is a challenge.
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Port infrastructure

At present, many container vessels visiting New Zealand are
Post Panamax sized vessels, which have a capacity of up to
6000 TEUs and require a draught at port of between 13-14.5
metres. Some vessels are nearing the end of their useful life.
As shipping lines look to replace the vessel fleet servicing
New Zealand, and ongoing supply chain e iciencies are
sought, larger vessels will continue to be introduced,
impacting associated port infrastructure requirements.

With an observed trend towards the ordering of larger
alternative fuelled vessels, establishing green corridors will
therefore require compatible port capacity (i.e., draught

and container handling infrastructure). The continued
introduction of larger capacity vessels will also likely impact
domestic supply chains and freight movements, with a
limited number of ports able to justify investment and the
requirements for aggregation of cargo (via road, rail and / or
coastal shipping) to achieve scale economies.
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Regulations, financial tools and support

Globally harmonised regulatory and certification frameworks
are essential for the global uptake of the inherently
international shipping sector.” Domestic policy incentives
and regulations are also important for creating visibility of
national and sectorial strategies, facilitating demand via
initiatives such as the introduction of blending mandates,
and the provision of economic support to help bridge the
cost gap between conventional and low-to-zero emission
marine fuels while maintaining consistent safety standards.
The maritime industry’s global nature means governance
primarily falls under international regulations set by the IMO.
Accession to IMO conventions is vital for ensuring policy and
safety regulation consistency across countries.

Concerns have also been raised in relation to the importance
of achieving an equitable fuel transition pathway. lllustrative
of this, significant public funding for hydrogen-related
investments in Europe and North America may disadvantage
projects in emerging markets and developing economies.
IRENA highlights a widening disparity in the availability

of renewable energy financing between developed and
developing countries, making competition increasingly

challenging.” Additionally, geographical location plays a
significant role in a country’s ability to become a major
fuel supplier; proximity to key markets o ers competitive
advantages through easier and more cost-e ective access
as does availability of requisite feedstocks and renewable
energy sources.

Local regulations and incentives

Local regulations and incentives also have an important
role to play in enabling green corridors. Local regulations
and incentives can create an enabling ecosystem for

the production and deployment of alternative fuels and
associated storage, bunkering and port infrastructure.

» Emission reduction policies locally, such as New Zealand's
emissions trading scheme (ETS) act to provide both
demand and supply side signals for renewable energy,
with cost-e ective renewable energy a key requirement
for the production of alternative fuels at scale. Strong
signals from emission reduction policies can also elicit
supply-side responses for necessary biogenic carbon
feedstock supply, needed for the production of alternative
fuels such as green methanol and biofuels.




4.2 | Building blocks required to establish green corridors

» Market engagement has suggested that New Zealand's * Financial incentives, such as development capital, In addition to di erences in fuel cost, other financial
ETS policies are currently not stringent enough to provide production tax credits or contract for di erences can act considerations of transitioning international shipping to low-
appropriate demand and supply signals for renewable to de-risk investment in production of low-to-zero fuels. carbon fuels include new build vessel construction costs

and existing fleet retrofitting requirements, provision of
supporting port / bunkering infrastructure, profit margins
and incremental cost absorption capacity, and market
willingness to pay. For example, the Global Maritime
Forum estimates approximately $3.2 trillion in investment,
supported by e ective regulation and subsidy schemes, is
needed for the low-carbon transition in the near term.”

energy. Feedback noted that a higher emissions price is
needed to create further demand for renewable energy;,
which would elicit supply side responses for the supply
of renewable energy and alternative fuels and necessary
biogenic carbon feedstock supply.

» Market engagement noted that the cost gap between
low-to-zero and conventional fuels creates financial risk.
Uncertainty around feedstock supply, technology maturity
and secure o take, further add to risk considerations.
Market feedback suggested that, aside from regulations,

* As previously indicated, the Climate Change Commission such as the IMO GHG levy, financial incentives and
has also recommended the inclusion of international support may still be required to address the cost gap and
shipping in New Zealand's emissions reduction targets. enable financing of alternative fuel infrastructure.
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CASE STUDY

Use of financial incentives to de-risk investment in production of low-to-zero carbon fuels

The cost gap between low-to-zero carbon and conventional
fuels creates uncertainty and risk, which can hinder
financing and therefore investment in and deployment of
alternative fuels. Countries have deployed di ering financial
incentives and support mechanisms to overcome these
barriers:

Revenue support — Hydrogen Headstart Program
(Australia) ™

Australia’s Hydrogen Headstart program is a revenue
support program for large-scale renewable hydrogen
projects. The program has $4 billion AUD of funding, with a
further $2 billion AUD announced for an additional funding
round in the 2024-25 Federal Budget of May 2024. A range
of Australian projects with a focus on producing hydrogen
or derivative products such as ammonia or methanol using
renewable energy will be selected for funding over the
lifetime of the program. Prospective recipients must apply
for the funding, with the government selecting successful
applicants from this pool.
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The funding is provided as a production credit which is
intended to cover some of the commercial gap between the
cost of producing renewable hydrogen and its incumbent
market price. Importantly, this means that funding is

only provided once the project is fully constructed and
operational, rather than a subsidy of constructing the
infrastructure itself. Funding is only released to the recipient
once commercial operation of the project commences.

As an example in March 2025, Copenhagen Infrastructure
Partners’ (CIP) 1,500MW Murchison Green Hydrogen Project
in Western Australia received $814 million AUD of funding.
This funding is intended to support the plant to produce
renewable hydrogen and ammonia using on-site wind and
solar energy through electrolysis.

Development Capital and Contract for Di erences
—Hydrogen Society Promotion Act (Japan)

The Hydrogen Society Promotion Act is a 2024 Japanese
law regulating businesses whose operations involve
hydrogen and its derivatives. The Act aims to increase the
use of green hydrogen and its derivative products.” It does
S0 using two levers of support for businesses:”

1. Contract for di erences (CfD): A subsidy equal to
the di erential of the base price for clean hydrogen
or ammonia and the 12-month average price of grey
hydrogen or ammonia respectively. In order to be eligible
for CfD funding, the recipient must supply at least 1,000
tons of hydrogen per year.

2. Development Costs (DEVEX): A subsidy for the DEVEX of
infrastructure required for the transportation and storage
of green hydrogen. The facility must be used by at least
two green hydrogen users, and the supply volume must
be at least 10,000 tons per year to meet the eligibility
criteria for funding.
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CASE STUDY

Use of financial incentives to de-risk investment in production of low-to-zero carbon fuels

Applicants for CfD and DEVEX subsidies must apply as a
consortium which includes both a supplier of the hydrogen
product and an end user of that product. This provision is
intended to ensure there is a fully integrated value chain
of clean hydrogen and ammonia in Japan. The program is
worth ¥3 trillion JPY, or approximately $35 billion NZD. It is
targeted towards sectors that have high abatement costs
such as steel, chemicals and transportation. The policy does
not stipulate that green hydrogen must be produced in
Japan to be eligible for subsidisation, only that it is used

in Japan.
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Production tax credits — Inflation Reduction Act (United
States of America)™

The United States’ Inflation Reduction Act (IRA) was signed
by then President Joe Biden in 2022. A key aim of the IRA
was to boost America’s supply of clean energy, which has
implications for the production of green shipping fuels.
These fuels include e-ammonia, e-methanol and e-methane
— all of which are derivatives of hydrogen. Clean hydrogen
is eligible for a Clean Hydrogen Credit called the 45V credit
under the IRA, valued at up to $3 USD per kilogram. The
credit will be scaled between 20% and 100% of this maximum
value depending on the CO.e per kilogram of hydrogen
produced at a qualifying green hydrogen facility. This credit
will lower production costs and incentivise greater supply
of green hydrogen in the United States, and green shipping
fuels by extension.

In addition to this direct subsidy, other incentives such
as renewable electricity credits and R&D funding also
provisioned under the IRA can further reduce barriers to
investment in and production of green hydrogen.
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Su icient volume and / or value of trade

Identification of shipping lanes with high tra ic volume and
emissions, demand for low-to-zero emission shipping, and a
limited number of key actors for collaboration, will support
the aggregation of su icient trade cargo volume and /

or value, as a key requirement for the establishment of a
feasible green corridor.

The presence of high volume and/or value of trade was
an explicit criterion in the Global Maritime Forum'’s pre-
feasibility study of shortlisted shipping corridors.”

The Australia-Japan iron ore route and Asia to Europe
containerships route were identified as high-potential
green corridor candidates due to high share of global trade
volumes.

In contrast was the selection of the Asia-US automotive
shipping corridor. While volumes were low on this route, the
value of the traded goods was high, with strong stakeholder
willingness to engage in decarbonisation, coupled with
strong end-consumer alignment, given the shift towards
electric vehicles.
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The focus on the value of traded goods directly relates to
the economic impact of adopting low-to-zero emissions
alternative fuels for shipping. A barrier to the adoption

of low-to-zero emissions fuels is the current cost gap
between such fuels and conventional fossil fuels. While
regulations, such as the IMO GHG levy, aim to close the
gap between low-to-zero emissions and fossil fuels, there
Is a question of what end consumers will be willing to pay
for the increased cost associated with transportation using
low-to-zero emissions fuels. Market engagement suggests
an unwillingness or inability to pass-on the increased costs
associated with alternative fuels in the value chain.

However, the ability to pass on incremental costs associated
with the use of low-to-zero emissions fuels may depend on
the product and maritime segment in question. Analysis by
the World Economic Forum suggests that companies willing
to invest in measures to reduce emissions are in reality
risking little in terms of impact on end-consumer prices.®
Even with ambitious upstream reduction targets, the impact
on prices was found to be low — no more than 1-4% in the
medium term if zero supply-chain emissions are the goal.

Figure 8: Estimated cost on end consumer prices for

zero upstream emissions in the medium term

Source: World Economic Forum
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The increase in cost from adopting low-to-zero emission
fuels for the maritime sector is also likely to be less than
sectors such as aviation, where fuel costs represent an
important part of air travel fares, accounting for about 25-
30% of airplane ticket price