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Mihi
Tukua te wairua, mana e whakahaumanu, e whakaroa te

rerechua o Aotearoa mo nga uri whakaheke.

Hei arataki i a matou mahi me ta matou whainga matua
kia hono ai te ira tangata ki te taiao.

Toia mai ra te kaha me te ngakau pono kia hatuta tahi ai
tatou ki nga awha arahi kia ora aka te ao tukupu.

Kia poipoia mo ake tonu atu.

Whakamaua kia tina, Hui e! Taiki e

Greeting

Release the spirit, to restore Aotearoa’s beauty for
future generations.

To guide our work and purposc in connecting
people with the environment.

Let us draw in strength and integrity to meet the
headwinds of today and lead for a better planet.

Ensuring it is nurtured forever.

United we affirm!
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Foreword

Aotearoa New Zealand’s seafood sector is a living expression of our connection to the ocean and our collective identity. With a
legacy of resilience and innovation, the sector has consistently adapted to change, ensuring it remains a vital contributor to both

our economy and our way of life.

Today, that legacy is being tested in new ways. Climate change is a defining
force - accelerating and intersecting with growing expectations for action on
nature, biodiversity and cultural inclusion. The challenges are not linear, nor
are the policy and market pressures facing fisheries and aquaculture and the
required response.

This report builds on the strong foundations laid in 2020 when The Aotearoa
Circle and KPMG developed the first climate sector scenarios for the seafood
sector. Since then, through the leadership of the Seafood Sector Climate
Adaptation Implementation Group, the work has evolved in response to new
regulatory standards and deeper understanding of sector interdependencies.

The result is a new generation of Integrated Scenarios - strategic tools aligned
with the External Reporting Board (XRB)'s NZ Climate Standards (NZCS), and
designed to support risk assessment, policy development, and long-term
adaptation. These scenarios consider three futures: one aligned with 1.5°C of
warming, one exceeding 3°C, and a third contextually relevant scenario.
Critically, they also weave in climate, nature, and Te Ao Maori - reflecting a
more holistic view of the sector’s current state and future opportunities.

Incorporating Maori leadership and matauranga Maori is more than a principle
- it's a proven pathway to better outcomes. Research shows that co-designing
environmental solutions with iwi and hapi leads to more locally grounded
strategies, stronger community support, and healthier ecosystems. These
approaches not only build resilience, they generate stronger returns and long-
term value.

This report is a call to action — and a testament to leadership already
underway. The seafood sector has an opportunity to shape a more resilient,
nature-positive, and culturally grounded future - for our oceans, our economy
and future generations.

Thank you to everyone who contributed to the development of this work. Your
insight, dedication, and mahi are deeply appreciated.

Vicki Watson
CEQ, The Aotearoa Circle
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Why
integrated
scenarios?

The strategic advantage of a pro-active approach
to climate-nature integration

The climate-nature nexus is gaining recognition
with standard-setters worldwide, necessitating an
evolution of current standards and regulations to
incorporate nature. Proactively integrating a nature
lens into climate scenarios will better position the
seafood sector by extending the lifespan of
scenarios and reducing the frequency of required
updates.

Climate

The value of climate-nature integration to the seafood sector
Climate and nature are fundamentally interrelated.

Nature, including marine ecology, ocean biogeochemistry, food webs and species interactions, is the
backbone of the seafood sector. At the same time, the seafood sector is at the frontline of a joint
climate and nature crisis. The effects of climate change cannot truly be understood in isolation from
nature, especially in a marine environment.

Integration increases the value of scenarios as a strategic tool.

Nature

Embracing Ao Méaori perspectives

Seafood
Sector

Integrating Te Ao Maori with climate and nature
perspectives creates a more holistic and culturally
grounded framework for the sector’s resilience
planning. Informed by Maori perspectives, these
integrated scenarios offer deeper insights into the
complex relationships between people, place and
natural resources. Integrating indigenous
perspectives throughout the scenario process
allowed for more meaningful engagement with
Maori, opened pathways for more collaborative and
Te A() Maori culturally appropriate adaptation responses, and
strengthened relationships with iwi/Maori.
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Executive summary

Overview

This report presents three distinct futures for Aotearoa New Zealand’s seafood sector through
2050 and beyond, examining how climate change, nature and Maori considerations could interact
to shape different challenging, but plausible futures. These scenarios are not predictions but are
intended as tools to inform strategic planning and risk management in an increasingly uncertain,
volatile, and ambiguous environment for government agencies, industry stakeholders, and
iwi/Maori.

Key Findings

Across all scenarios, climate change emerges as the defining force reshaping Aotearoa New Zealand’s
seafood sector, but with varying intensity and response strategies:

1.

Climate impacts are unavoidable and transformative: In all scenarios, warming waters drive
species migration, create new disease pressures, and alter the fundamental ecological dynamics of
Aotearoa New Zealand's marine territories. The sector must adapt, though the levels of uncertainty,
pace and nature of this adaptation vary significantly.

Nature and climate are inseparable: The scenarios reinforce the opportunity for nature-positive
approaches to create climate resilience, while indicating climate-only strategies that neglect wider
ecological health could ultimately undermine long-term viability.

Maori participation shapes outcomes: The degree of Maori leadership and integration of
matauranga Maori significantly influences the sector's ecological and social resilience, with stronger
partnerships yielding more sustainable and equitable results.

Early, coordinated action yields positive outcomes: The Inanga Scenario demonstrates how
proactive adaptation, collaborative governance, and strategic investment in innovation can
transform climate challenges into opportunities for sustainable growth and ecological regeneration.

Fragmented responses create winners and losers: The Patiki Scenario shows how uncoordinated
adaptation leads to a two-tier industry where large operators thrive while smaller players, coastal
communities, and many Maori interests are marginalised.

6. Delayed action increases costs and reduces options: The Tamure Scenario
illustrates how reactive responses to severe climate impacts result in higher
adaptation costs, more extensive ecological damage, and diminished economic
returns throughout the sector.

Strategic Implications

7
@©

Competitive advantage: Aotearoa New Zealand can establish global leadership in
sustainable seafood by embracing nature-positive practices and indigenous
knowledge systems.

Nature integration: Nature-positive approaches create commercial advantages
through premium pricing, reduced operational risks, and improved market access.
Treating ecosystem health as core business delivers both ecological resilience and
economic benefits.

Collaborative models: Collaborative models that meaningfully integrate Maori
perspectives and prioritise ecosystem health create more resilient systems than
extraction-focused management and enhance commercial opportunities.

Technology pathways: Balanced development of offshore, land-based, and
modified traditional approaches creates a more adaptable sector than over-reliance
on any single solution.

Policy Integration: Early engagement with regulators enables the creation of
policies that integrate climate resilience, biodiversity protection, and indigenous
rights alongside economic sustainability.

Social considerations: Proactive support for smaller operators and coastal
communities maintains the sector’s social license and increases efficacy.
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Executive summary

Scenario Synopsis

Tamure
High Temperature, Responsive

Accelerated climate change forces reactive, rather
than strategic responses. By 2040, the seafood sector
faces multiple crises as species exceed thermal
thresholds, extreme weather disrupts operations, and
ecosystems approach collapse. The government
implements rapid regulatory reform, but many
proactive opportunities have been lost. By 2050,
offshore aquaculture, land-based systems, and deep-
water fishing dominate as coastal areas become
increasingly unviable. Maori interests are severely
compromised, with governance structures failing to
uphold Te Tiriti principles. By 2100, marine protein
has become scarce and valuable, with the sector
focused on managing decline rather than growth.

Patiki
Low Temperature, Divergent

Despite similar climate trajectories to Tamure,
adaptation occurs unevenly in Patiki, creating stark
divisions within the sector. Well-capitalised operators
successfully transition to new technologies and
locations, while smaller players struggle. By 2050, the
industry has consolidated around fewer, larger
entities with diminished connections to coastal
communities. M3ori interests face significant decline
in representation, with traditional knowledge systems
marginalised despite their potential value for
sustainable management. Nature considerations
remain secondary to economic imperatives, limiting
long-term resilience.

Inanga

Low Temperature, Delayed Transition

In this scenario, warming occurs more gradually,
allowing for a managed transition. The seafood
sector successfully adapts through collaborative
governance, integration of matauranga Ma&ori, and
strategic investment in climate-resilient technologies.
By 2050, Aotearoa New Zealand emerges as a global
leader in sustainable seafood production where
ecological health and economic prosperity advance
together. The industry transforms from primarily
extractive to regenerative operations, with
aquaculture expansion, habitat restoration, and
nature-positive practices becoming standard.




’4&\4@ =\ ’L\OQ ’bé\%‘o © )\\o Y \(,Q/L)
9| Seafood Sector Integrated Scenarios S 3 & RO S < (")
FE O VQQQ«O @ & LR &
oY N 50 A\ O ¥
‘ M) M) M)

Scenario Design Overview

Tamure

High temperature, responsive

SSP 3, RCP 7.0

Aotearoa New Zealand prioritises an adaptation strategy to build climate
resilience. Global emissions reduction policies and investment falter, and current
socio-economic trends continue, resulting in +2.1°C global warming by 2050 and
more than +3.9°C by 2100 in a ‘hot house world'".

Aotearoa New
Zealand Warming
2050: +1.3°C

Global Warming
2050: +2.1°C

2100: +3.9°C

Nature-related assumptions

Severe and accelerating degradation

Changes to the state of nature of marine ecosystems continues

Changes in ecosystem service provision Rapid and widespread disruption

Speed of nature change Very rapid, crashing speeds

Te Ao Maori assumptions

Restricted recognition

Matauranga Maori recognition

Te Tiriti 0 Waitangi integration Restricted integration

Restricted enablement of tino

Tino rangatiratanga rangatiratanga

Patiki
Low temperature, divergent

SSP 4, RCP 4.5

Global decarbonisation efforts are fragmented, but Aotearoa New Zealand leads.
Varied progress towards international emission reductions reflect disparities in
resources and capabilities. Nationally, policy and action mitigate the growth of
transition risk, however less conducive international conditions slow some
efforts leading to +2.0°C global warming by 2050, and +2.7°C by 2100.

Global Warming
2050: +2.0°C
2100: +2.7°C

Nature-related assumptions

Changes to the state of nature
Changes in ecosystem service provision
Speed of nature change

Te Ao Maori assumptions

Matauranga Maori recognition
Te Tiriti o Waitangi integration

Tino rangatiratanga

For more details on these scenarios and the architecture that underpins them, see Appendix A

Inanga

Low temperature, delayed transition

SSP 1, RCP 2.6

Meaningful global action on decarbonisation is delayed until the early 2030s,
followed by a sudden and globally uncoordinated economic transformation.
Extensive and stringent government intervention both in Aotearoa New Zealand
and overseas limits global warming to +1.7°C by 2100, but with higher socio-
economic costs.

Changes to the state of nature

Changes in ecosystem service provision

Speed of nature change

Matauranga Maori recognition

Te Tiriti o Waitangi integration

Tino rangatiratanga
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Introduction

Globally, seafood production has reached unprecedented heights.! However, this
growth unfolds in the shadow of climate change’s increasing impacts and the
accelerating nature and biodiversity crisis. These environmental challenges
highlight the necessity for collaborative planning, focused on the long-term
resilience and sustainability of the seafood sector.

Context

In 2020, The Aotearoa Circle and KPMG worked
together with the seafood sector (‘the sector’) to
deliver a first iteration of climate-related scenarios
for the sector.? Created prior to the introduction of
the Aotearoa New Zealand Climate Standards
(NZCS), the aim of the original sector scenarios was
to inform the sector's decision-making and
transition planning in light of climate-related
physical and transition risks. Subsequently, these
scenarios helped to inform the NZCS, through
which scenario analysis became mandatory for
defined ‘climate reporting entities’ (CRESs).

Why update the original sector scenarios?

The current NZCS framework requires CREs to
assess their climate-related risks and opportunities
using “at a minimum, a 15°C climate-related
scenario, a 3°C or greater climate-related scenario,
and a third climate-related scenario”3 Therefore, to

" FAO, (2024). Global fisheries and aquaculture production reaches a new record high
?The Aotearoa Circle & KPMG, (2020). Climate-rel: risk scenarios for the 2!

9 XRB, (2022), Aotearoa New Zealand Climate Standard 1

ensure that CREs can conduct NZCS-aligned
scenario analysis, it was necessary to introduce a
third scenario, and a 15°C-aligned scenario.
Additionally, to stay ahead of emerging global
trends, the updated seafood sector scenarios
integrate climate, nature, and Te Ao Maori
(indigenous Maori worldview) considerations to
further  strengthen resilience building and
adaptation measures. These updated seafood
sector scenarios are referred to as ‘Integrated
Scenarios’.



https://www.fao.org/asiapacific/news/news-detail/FAO-Report-Global-fisheries-and-aquaculture-production-reaches-a-new-record-high-/en
https://static1.squarespace.com/static/62439881aa935837b9ad6ac9/t/62b12d12bd8abe46520174f5/1655778592882/Aotearoa+Circle+-+Marine+Scenarios+Final+Report.pdf
https://www.xrb.govt.nz/dmsdocument/4770/
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‘Climate-related’ and
‘integrated’ scenarios

The External Reporting Board (XRB) defines a
‘climate-related’ scenario as:

“A  plausible, challenging description of how
the future may develop based on a coherent and
internally consistent set of assumptions about key
driving forces and relationships covering both
physical and transition risks in an integrated
manner.” "

The Financial Markets Authority also notes that:

“To be challenging, assumptions should confront
conventional wisdom and simplistic understandings
of today’s environment. When thinking about the
major sources of uncertainty, scenarios should
explore assumptions that will significantly alter the
basis for business-as-usual thinking.” 2

These definitions have been used to inform the
development and content of these integrated
scenarios.

XRB, (2022). Fact sheet: Scenario analysis and climate-related disclosures
FMA, (2023). Information sheet: Climate-related disclosures — Scenario analysis

What these scenarios are not:

A

These scenarios are not rigid predictions, nor
do they assume greater likelihood of any one
outcome. They are designed to prompt
thought and conversation about how
uncertain topics (such as climate change and
nature loss) could affect the future in which
organisations and businesses would need to
operate.

These scenarios are not a roadmap for
transition or adaptation, nor a policy target.
They are designed to explore the interplay
between different uncertainties as the basis
for a scenario analysis process, and should
not be expected to deliver a step-by-step
transition plan.



https://www.xrb.govt.nz/dmsdocument/4375/
https://www.fma.govt.nz/assets/Guidance/Climate-Related-Disclosure-Scenario-analysis-information-sheet.pdf
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Baseline forces The drivers that are most influential and somewhat certain. Therefore, their influence can be expected to remain Al Artificial Intelligence
reasonably consistent, and represent trends and dynamics.’
CcCcC He Pou A Rangi, Aotearoa New Zealand'’s Climate Change
Biodiversity The variability among living organisms from all sources, including amongst other things, terrestrial, marine and other Commission
aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within species, between
species and of ecosystems.? CREs Climate Reporting Entities
Climate Change Climate change refers to a change in the state of the climate that can be identified (e.g. by using statistical tests) by EEZ Exclusive Economic Zone
changes in the mean and/or the variability of its properties, and that persists for an extended period, typically decades -
or longer. Climate change may be due to natural internal processes or external forcing, such as modulations of solar IEA International Energy Agency
| Icani i i h icch inth ition of th h inl X -
cycles, volcanic eruptions and persistent anthropogenic changes in the composition of the atmosphere or in land use. NGO Non-government Organisation
Critical Uncertainties The driving forces that are most influential and most uncertain. These will define the range of scenarios required to
explore the potential futures.’ NZCS Aotearoa New Zealand Climate Standards
Drivers Broad scale, external factors that may affect the outcomes of the focal question(s).’ RCP Representative Concentration Pathway
Ecosystem Services The contributions of ecosystems to the benefits that are used in economic and other human activity.? SSP Shared Socio-economic Pathway
Nature The natural world, with an emphasis on the diversity of living organisms (including people) and their interactions among TCFD Taskforce on Climate-related Financial Disclosures
themselves and with their environment.?
TNFD Taskforce on Nature-related Financial Disclosures
Scenario Analysis A process for systematically exploring the potential impacts, affecting the entity, of the range of plausible futures
described under the climate-related scenarios. While acknowledging the uncertainty of these futures, this process allows XRB External Reporting Board

entities to better understand how climate-related risks and opportunities may impact their strategy and business model
over time.#

Scenario Narratives

A plausible propagation of natural, macroeconomic, socio-economic and political factors occurring during each time
frame of each scenario.*

Te Ao Maori

Maori worldview. Te Ao Maori emphasises the importance of relationships between nature and people. It is a holistic
worldview that focuses on interconnections and is grounded in tikanga customary values and lore and matauranga
knowledge. Practices, values and principles from Te Ao Maori have been developed around marae to bring ancestors
and communities together in one place in deep connection with whenua and taiao environment.®

Recirculating
Aquaculture Systems

Recirculating aquaculture systems are self-contained, land-based production technology for aquatic organisms and
high-value finfish.6

Exclusive Economic
Zone

Aotearoa New Zealand’s Exclusive Economic Zone (EEZ) is the area of sea and seabed that extends from 12 to 200
nautical miles offshore. It is the fifth largest EEZ (approximately 430 million hectares) in the world, about 15 times our
land mass.”

Staff Guidance Sector Scenario Development.
Glossary of Key Terms

Annex 1: Glossary

Scenario Analysis and Climate-related Disclosure
A Guide to Just Transitions

Recirculating aquaculture systems

Improving Regulation of Environmental Effects in New Zealand’s EEZ


https://www.xrb.govt.nz/dmsdocument/4532/
https://tnfd.global/wp-content/uploads/2023/09/Glossary_of_key_terms_v1.pdf?v=1695138274
https://www.ipcc.ch/sr15/chapter/glossary/
https://www.xrb.govt.nz/dmsdocument/4375/
https://www.mbie.govt.nz/assets/a-guide-to-just-transitions-he-puka-arataki-whakawhitinga-tika.pdf
https://niwa.co.nz/aquaculture/recirculating-aquaculture-systems
https://environment.govt.nz/assets/Publications/Files/nz-exclusive-economic-zone-discussion-paper-aug07.pdf
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Drivers & Pathways & Scenario Narratives
Materiality Outcomes & Report

Scenarios and final report

@ Project Initiation

Approach & Process

Drivers & materiality Pathways & outcomes

g ® Kick-off workshop 1

Workshop-driven approach § workshop e I —
Our approach was centred around collaborative stakeholder engagement. The 2 .

. P } ) o ) 9ag o & Purpose: Collaboratively Purpose: Identify the drivers Purpose: Understand how Purpose: To generate draft
project consisted of four phases: Project Initiation, Drivers & Materiality, = . . . e and final scenario narratives

! : g make scenario design across PESTTLE categories the drivers identified as and report
Pathways & Outcomes, and Scenario Narratives & Report. = deaomsand s that plausibly, durably and ‘critical uncertainties’ may
Phases 1 to 3 were workshop-driven. During the workshops, participants @ comprehensive project materially influence Aotearoa evolve under each of our
L . . . S . = plan New Zealand’s Seafood sector. three scenarios across time

shared their insights, which provided the basis for building the scenario : horizons

narratives. Phase 4 involved desk based feedback and review of the draft
Scenario Narratives and this Report.

Framework for driver identification

During Phase 2, the PESTTLE framework was employed to ensure the holistic
selection of drivers. The framework was adapted to suit the context of this
project and the categories included: Political, Environmental (including
nature), Social, Te Ao Maori, Technological, Legal, and Economic.

Identifying critical uncertainties

During Phase 2, following the broad identification of drivers, these were
plotted on an influence-uncertainty matrix to determine the ‘critical
uncertainties’ that would be explored in the ‘Pathways & Outcomes’ workshops
(Phase 3) and, ultimately, our scenario narratives.

Please see Appendix B for the outcome of this exercise.

Pathways & Outcomes

This involved a systematic assessment of how the critical uncertainties could
evolve under each scenario to produce various outcomes across the time
horizons. This assessment formed the basis of the final scenario narratives.

aori

Te Ao M

Identify local data and
parameters which will
underpin scenario
narratives.

Establish baseline
knowledge (Ao Maori,
climate, nature).
Establish nature-
related ‘architecture’ of
scenarios.

Ensure integration of
Maori knowledge
experts onto to
working group
Establish baseline
knowledge (Ao Maori,
climate, nature)
Establish Te Ao Maori
‘architecture’ of
scenarios.

Articulate nature-
related drivers under
the ‘E —-Environmental’
category of PESTTLE
framework.

Integrate taiao lens to
consider the
interconnected Maori
worldview where
appropriate.

Include an extra ‘T" in
PESTTLE framework
for Te Ao Maori which
includes Tiriti,
matauranga, and taiao
lens (and others as
advised).

Additional wananga
with Maori
representatives.

Explore and understand
how the ‘E’ drivers
evolve under different
scenarios.

Consider interactions
between climate and
nature considerations.

Explore and understand
how the ‘T’ drivers
evolve under different
scenarios.

Additional wananga
with Maori
representatives.

Articulate how nature
considerations change
under different
scenarios and time
horizons in the scenario
narratives.

Utilise Te Ao Maori
‘architecture’ to probe
narratives more deeply
Additional wananga
with Maori
representatives.
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Scenario Design

A key step in the scenario narrative development process
involved the collective agreement on various scenario design
elements. These elements are detailed in the diagram opposite
and encompass:

To To Do o Do Do

The focal question;
Geographic scope;

Time horizons;

System model;

Scenario architecture; and

Key parameters.

Out of scope

Through the scenario design process, the following aspects
were considered to fall outside of the scope of the project:

1.

Entity level assessment of risks and opportunities: It is
expected that individual entities will need to tailor sector-
level scenarios to the entity level to address their specific
needs and disclosure requirements, where applicable.

Land-based aquaculture.

=
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Focal
Question

Geographic
scope

Time
horizons

System
model

Scenario
architecture

Key
parameters

How could changes in climate, nature and Maori considerations affect Aotearoa New Zealand’s seafood
sector? What should we do, and when?

Aotearoa New Zealand’s Exclusive Economic Zone (EEZ).

Short term (2025 - 2030); medium term (2031 - 2040); long term (2041 - 2050); and
exploratory longer term (2080-2100) for certain scenarios and drivers.

Focused on fishing (deep sea & inshore), and marine aquaculture.

Outlined in the table below. For a full description, please see Appendix A.

Scenario Short term Medium term Long term
2025-2030 2031-2040 2041-2050
Nature & Te Ao Maori only -
Primarily RCP 2.6

Inanga

Patiki N/A

Nature & Te Ao Maori only -

Tamure Primarily RCP 8.5

A combination of quantitative and qualitative parameters, including climate, nature, Ao Maori, and
socio-economic parameters. For a full description, please see Appendix A.







































































































































