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W hakatauki

Toitl te ahu whenua Sustain the cultivation of the land
PUmau ai te kakano Hold on to the seed

Toitl te ahu moana Sustain the cultivation of the oceans
Pdmau | te hua Hold on to the essence

Toitd te ahu ngakau Sustain human growth

PUmau ai te aroha Hold on to the compassion
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Co-chairs letter

Climate change is happening now. The tragic impacts of Cyclone
Gabrielle have brought this into starkly devastating focus.

This means we need to adapt to the impact that it will have, at the same time

as we attempt to mitigate its worsening. The actions need to be accelerated.

For too long the discussions have been about whether or not climate
change is real, whether it is man-made or not, whether it will be as bad as
predicted or not. It has been wasted years whilst we waited for the evidence
to present itself squarely on our doorsteps with calamitous results.

We wish it wasn'’t here, but it is and action is needed. We need to
take that action to avoid the worst scenario. We need to set ourselves
up with the best information, deep wisdom, and korero to adapt to
whatever future may unfold.

Action is required now, and the below whakatauki can be considered as
a call to action — don’t just wish for it, do something about it.

Aotearoa New Zealand’s farmers, growers and foresters are used to
weather. It’s what they deal with on a daily basis, and continually have
to plan around it. What the scenarios identify is how the extremes will
become more extreme and more frequent. More droughts, more heavy
rain, more heat, more cold. This impacts on crops, on animals, on ability
to sow, to harvest, to birth, and the impacts on community, whanau and
individual resilience are already being tested.

He manako te kourai kore ai

Wishing for a crayfish won't get
you a crayfish

Our agricultural sector will be at the forefront of the impacts of a
changing climate. For many in agriculture, this is not just their business,
but their home. This is why this work has been so important.

We started this process in April 2022 and set ourselves an ambitious
task to prepare scenarios and a roadmap within a year. Pulling together

a Leadership Group and a Technical Expert Group from across the
sectors and across the supply chain including horticulture, dairy, forestry,
livestock, regulators and strategy specialists has been a journey of
understanding for all involved. The scenarios have been confronting, and
have forced some discussions about land use, about options, and most
importantly about what can be done to adapt and to prevent the worst
results from occurring. Some participants have been well ahead on that
journey of knowledge and were able to share their path, others were just
starting out. As with many things, the korero or dialogue and collaboration
process has been as important as the outcome.

Putting the foundation of Te Taiao at the heart of what we do has been
important. To work with nature, rather than against her. Te Taiao can be
a taniwha - fierce and strong. We need to be taniwha in our resolve to
address the issues we know already, and what will come - to adapt from
where we are, to where we as a sector and people of the land need to be.

The plan now has a greater sense of urgency. Many of our regions and
communities have been deeply affected in 2023 already. The roadmap for
the sector to avoid the most egregious outcomes is not easy, nor importantly
is it independent of time. We can lean on the knowledge of those who

have walked before us. We have adopted a framework inspired by tangata
whenua values to drive the actions we commit to in our journey ahead.

We have also been very intentional in approaching this with a lens

of business risk relating to the climate-related financial disclosures
requirements. We specifically call on business leaders to boldly enter these
discussions with their suppliers, to build knowledge, awareness and support.

The close relationship between mitigation and adaptation was explored
in many sessions in the development of the scenarios and roadmap,
especially when adaptation may mean switching to another land use
due to a changing climate, or planting for erosion control. These are
not easy or comfortable discussions, but the more we understand the
context, hopefully the more armed we can all be to make decisions and
take action.

All those involved in the process, and the Secretariat, cannot be
thanked enough for their contribution to developing the Agriculture
Sector Climate Change Scenarios and Adaptation Roadmap. This
cross-section of people validates the content and provides confidence
in the ability to bring the roadmap to life.

This can be uncomfortable, which is why this document needs to be
taken up and used around management tables, board tables, in staff
rooms, in marae, and town halls around the motu. We can either sit

on our hands and ignore the facts, or we can give it our all and be an
example of what can be achieved, which is what our agriculture sector
has done time and again.

Our scenarios look forward to assessing what “might be”. It would be a
tragedy if in 50 years our descendants look back and say “I wish they'd
had courage and vision”.

Mauri Ora.
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Jenny Cameron

Craig Ellison
MPI Ngai Tahu Holdings
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Project governance

The working group for this project consisted of
a tiered governance structure which reflected
the diversity of the agriculture sector.

The Co-chairs provided governance and oversight
of the project and its outputs. The Co-chairs’
responsibilities included providing final sign off on
members of the Leadership Group and Technical
Expert Group, final sign off of outputs and acting,
together with the Leadership Group, as the
spokespeople for the project to ministers, the media
and other key stakeholders.

The Leadership Group (LG) set the ambition for

the project and guided and reviewed the work of the
Technical Expert Group (TEG). They are leaders in
their field and brought mana to the project. The group
met on a regular basis to provide input and feedback
to the TEG and agree on key decisions throughout
the project.

The Technical Expert Group (TEG) included technical
experts across climate science, the agriculture

sector, policy and sustainable finance. The TEG has
undertaken key research, stakeholder engagement and
development of the Adaptation Roadmap, and ensured
co-design with te ao Maori.

The Aotearoa Circle contracted PwC New Zealand to
support the development of climate scenarios and an
Adaptation Roadmap for the agriculture sector. PwC
acted as secretariat, offering climate change expertise,
workshop facilitation, report writing, and assisting the
development of the adaptation strategy.

The Leadership Group

This kaupapa is lead by a collaboration of industry professionals

Tim Myers Charlotte Rutherford Kate Beddoe Kerensa Johnston David Chin Craig Pattison Dr Paul Johnstone Dr Abby Thompson
Norwood Fonterra Silver Fern Farms Wakatl Incorporation LIC ChalknTalk Plant and Food Research Food HQ

v i'-a

Nick Allison Geoff Smith Rachel Depree Mark Leslie John Morgan Mavis Mullins Siobhan O’Connor Dr Fiona Carswell

Carrfields Scales Corporation Zespri Pamu NIWA EPA FENWICK Manaaki Whenua
Landcare Research
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Key Concepts and Definitions

Indigenous practices / knowledge

The understandings, skills and philosophies developed by societies

with long histories of interaction with their natural surroundings.
For many indigenous peoples, indigenous knowledge informs
decision making about fundamental aspects of life, from day-to-
day activities to longer-term actions. This knowledge is integral
to cultural complexes, which also include language, systems

of classification, resource use practices, social interactions,
values, ritual and spirituality. These distinctive ways of knowing
are important facets of the world’s cultural diversity!

Kaitiakitanga
Guardianship and protection of our natural, built and cultural
resources for the benefit of current and future generations.

Mauri

Life principle, life force, vital essence, special nature, a
material symbol of a life principle, source of emotions
- the essential quality and vitality of a being or entity.

Protein diversification

The transformation of existing and future portfolio composition
by shifting away from an over-reliance on resource-

intensive animal proteins towards lower impact protein
ingredients and products. These can include plant-based,
cell-cultured, fungal-based and whole-plant alternatives

to meat, dairy, seafood and other animal proteins.?

1 Ministry for the Environment. (2022). Aotearoa New Zealand’s first national adaptation plan.

Regenerative practices /
regenerative agriculture

An approach to land management that recognises how all aspects

of agriculture are connected through a network. This differs

from a linear view of agriculture as a supply chain. The principles

behind regenerative agriculture are meant to restore soil

and ecosystem health, address inequality and leave our land,

waters and climate in better shape for future generations.?

Resilience / resilient practices

The capacity of interconnected social, economic and
ecological systems to cope with a hazardous event, trend
or disturbance, by responding or reorganising in ways that
maintain their essential function, identity and structure.
Resilience is a positive attribute when it allows systems to
maintain their capacity to adapt, learn and/or transform.*

Sustainable finance

Sustainable finance is the process of taking due account of
environmental, social and governance (ESG) considerations
when making investment decisions in the financial

sector, leading to increased longer-term investments

into sustainable economic activities and projects.®

2 Jo Raven. (2020). The Road to Protein Diversification for Global Food Companies. FAIRR Initiative.

3 Ibid #1
4 |bid #1
5 European Commission. (2023). Overview of sustainable finance.
6 lbid #1

Sustainability / sustainable practices
Describes conditions where natural and human systems
can persist. Ecosystems continuously function, biodiversity
is high, natural resources are recycled and, in society,
people successfully apply justice and equity.®

Rangatiratanga
Upholding the mana of the people in all we do, empowering
ourselves and those around us and leading by example.

Taiao
The land, water, climate, and biodiversity that contains
and surrounds us all.

Te Ao Maori

The Maori world view and interconnectedness
of living and non-living entities.

Whakatauki

Maori proverb or formulaic saying. Whakatauki
creates meaning in our story.
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Context and
Objectives

The challenge

Agriculture is New Zealand’s largest sector of the
tradeable economy, but it is vulnerable to the impacts
of climate change. More frequent extreme weather
events, such as recent cyclone damage across large
parts of the North Island, flooding in the West Coast
and Marlborough regions of New Zealand, prolonged
droughts in areas such as Northland and the Hawke's
Bay, and late frosts that can damage fruit harvests all
impact on food production to some degree.

In New Zealand, much of the public and private sector
climate change action to date has focused on mitigation
to meet our international and domestic targets.
However, as the agriculture sector faces unprecedented
levels of climate change it needs to build resilience,
deepen its awareness of the risks that climate

change presents and further understand how climate
change will impact food production under different
temperature scenarios and associated impacts. To do
this successfully, the sector must come together like it
hasn’t before.

The opportunity

As the sector continues to experience disruption from climate
change on a more regular basis, there is an increasingly urgent
need to create a roadmap for change. The Agriculture Sector
Climate Change Scenarios and Adaptation Roadmap can support
the industry’s ability to respond to the impending challenges of
climate change. It can also provide tools for industry and sector
participants (farmers and growers) to develop an adaptive,
resilient and sustainable industry that will continue to flourish in an
uncertain and ever-changing world.

The outcomes from this work build on New Zealand’s first National
Adaptation Plan (NAP) that was released in 2022: this work
provides support to sector stakeholders to respond to the policies
and measures set out in the NAP. At the same time, sector level
risk assessment and scenario analysis is being encouraged by the
External Reporting Board (XRB) under the mandatory Climate-
related Disclosures (CRD) regime. This work provides a useful
reference for companies captured by the regime.

In order to enable the CRD disclosures, the XRB has developed
standards and guidance for climate reporting entities (CRESs).

The XRB has encouraged sectors to collaborate to develop
shared sector-level climate scenarios. This collaborative

approach supports the development of robust scenarios that

are decision-relevant for the agriculture sector and will enable a
level of consistency and comparability across individual sector
participants. It also provides a platform to bring the sector
together to consider the future and how to embed sustainability in
operations, while building resilience to climate change.

Objectives

The following overarching objectives guided the development of the Agriculture Sector Climate Change Scenarios and Adaptation Roadmap.

1

Translate climate and
socioeconomic projections
into operational, commercial
and social implications for
the sector.

Output:

Agriculture sector-relevant climate
scenarios, and sub-sector specific risks
and opportunities identified, to support
the sector in considering future climate

change outcomes and implications.

2

Give visibility to the challenges
faced by the sector in
developing and implementing
their approach to climate
change adaptation.

Output:
A clear understanding of the barriers
to adaptation and the implications
of those challenges.

3

Highlight opportunities
and recommend actions
for addressing the challenges
and supporting the sector
to adapt.

Output:

A practical and pragmatic Adaptation
Roadmap that prioritises the actions
that will have the greatest impact in

supporting the sector’s adaptation to

climate change.
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Defining the
agriculture sector

New Zealand’s agriculture sector is diverse and
extensive and is worth $55bn per year in export
revenue to the economy. In 2022, the food and fibre
sector accounted for 81.4% of our trade and 10.7%

of GDP! Core participants in the agriculture sector
include farmers and growers providing "the world’s
most discerning consumers with outstanding,
ethically-produced food, natural fibres, drinks, co- and
bioproducts.”® In addition, there are participants that
provide crucial inputs to the sector and participants
providing logistics and other essential services.

Due to its complexity, it was necessary to define the
New Zealand agriculture sector to ensure this work
was relevant to as many industry players as possible.
The agriculture sector value chain as defined for this
work is captured in Figure 1. This figure reflects the
consensus reached to determine the large elements of
the agriculture value chain but may not be exhaustive.

Figure 1: Agriculture sector value chain

Equipment Beef / Sheep / Deer
(incl. feed)
Dairy
Fertiliser
Horticulture
Seeds
Crop
Irrigation
Forestry
Labour
Pig
Finance
Poultry
Animal Genetics
Nurseries
Energy
Viticulture

Agriculture
Advisory Services

Local Government

International Markets

Mana Whenua

Wider value chain

Workforce

Processing

Slaughterhouses

Packhouses
Dairy Processors

Machinery
Suppliers

Packaging

Food
Manufacturers

Central Government

Tangata Whenua

Nature

Finance Institutes

7 Ministry for Primary Industries. (2022). Situation and Outlook for Primary Industries.
8 Fit for a Better World. (2022). Accelerating our economic potential. Ministry for Primary Industries.

Freight
Traders / Exporters
Storage

Cold Chain

Primary Sector
Relevant Ministers

International
Think Tanks

Customers

Brand NZ

Service Providers

Food Retailers

International
Markets

Food Services

Consultants, Land /
Stock Agents

Wholesalers

Industry Bodies

Farm Consultants

Communities of NZ

Infrastructure

Core Agriculture Beyond Agriculture

Waste Disposal

Waste Management

Regional Economic

Development Agencies

International Bodies

Research Institutes
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The agriculture sector subsystems

°
o

Dairy

Around 50,000 people are employed in the dairy
farming sector, on and off farms generating
$3.4 billion in wages in 2019. The sector is a

significant employer in many districts, for example
accounting for up to a third of jobs in Waimate and
a quarter in South Taranaki and Otorohanga. Dairy
farmers spend approximately $15b in New Zealand,
while processors purchase $8b of goods and services
in New Zealand.® The sector directly contributes
$10.2b to New Zealand’s economy each year. Dairy
export revenue is forecast to increase by 6% to
reach $23.3b in the year to 30 June 2023.°

\.

Sheep and beef

New Zealand’s red meat industry employs
approximately 92,000 people and earns around $4.6b
in household income. The sector contributes nearly
$12b to New Zealand’s GDP and red meat exports
account for 16% of New Zealand’s total exports."
The industry makes up 12% of the regional economy
in Otago and Southland, and 10% in Taranaki and
Manawatu/Wanganui. Export revenue is forecast to
increase 1% to $12.4b in the year to 30 June 2023

Broad acre cropping

Broad acre cropping, or arable production, adds
about $1b of value to the New Zealand economy
each year, delivering about $5b to the wider
food industry in raw materials. Arable farming
operates on 131,000 hectares of New Zealand land
and employs people throughout New Zealand.
Arable export revenue is forecast to increase
5% to $265m in the year to 30 June 2023°

Horticulture

Horticulture includes fruits, vegetables and
garden crops and ornamental plants. The sector
employs over 60,000 people annually and is worth
more than $6b to the New Zealand economy.
Horticulture employs people in fruit and vegetable
growing, harvesting, production, distribution
and marketing within New Zealand and globally.
Horticulture export revenue is forecast to increase
5% to $71b in the year to 30 June 2023

9 DairyNZ. (2020). New analysis highlights dairy’s economic contribution. NZ Herald. DairyNZ Submission to the Productivity Commission Inquiry. (2020). Immigration, Productivity and Wellbeing Inquiry. Sense Partners. (2020). Dairy’s economic
contribution: 2020 update. New Zealand Productivity Commission. (2020). The dairy sector in New Zealand: Extending the boundaries.

10 Ministry for Primary Industries. (2022). Situation and outlook for primary industries.
11 Beef + Lamb New Zealand, Meat Industry Association of New Zealand. (2020). The red meat industry’s contribution to New Zealand’s economic and social wellbeing.

12 Ibid. #10

13 Ibid. #10
14 HortNZ. (2023). Jobs & labour. Horticulture New Zealand.
15 Ministry for Primary Industries. (2022). Forestry and wood processing data.

Forestry

Forestry employs around 35,000 people in wood
production, processing and the commercial
sector. Wood products are worth $6.7b in
exports to New Zealand, making up 1.6% of
GDP. Forestry exports are forecast to increase
to $6.6b in the year to 30 June 2023
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Te Ao Maori Framework

Traditionally, a whakatauki was wisdom passed down through the ages, as guidelines in speeches or at less
formal occasions. It should embody the values, wisdom and wit of tangata whenua, and be concise to convey key
messages. The Agriculture Sector Climate Change Scenarios and Adaptation Roadmap is an important document,
so it is entirely appropriate that two whakatauki have been used to open and close this Te Ao Maori framework.
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He manako te
kourai kore ai

Wishing for a
crayfish won't get
you a craytish

Climate change is happening now. It
needs hard work and deep wisdom to
diminish the environmental, societal,
and business impacts. The measures
recommended by this Adaptation
Roadmap will go some way to see

the extremes avoided. This work
recommends an eyes wide open
approach to scenarios as the indicators
of how Aotearoa New Zealand may be
affected in the short and medium term.
The roadmap for the sector to avoid
the most egregious outcomes is not
easy, nor importantly is it independent
of time. Action is required now, and the
above whakatauki can be considered as
a call to action - don’t just wish for it,
do something about it.

This framework builds on the Te Ao Maori framework that was adopted by the Mana Kai initiative, using a crayfish trap as the symbology. It is a
Maori view that the connections are real and significant between our food system, the land, our natural and altered environments, and the people.
The Aotearoa Circle launched the Mana Kai Initiative last year, a national conversation to ensure we enhance and protect Aotearoa New Zealand’s
food systems. With korero at its core, Mana Kai is grounded in Te Ao Maori wisdom. A Mana Kai Framework has been developed as a starting

point for korero. The framework is outlined below. ™

Mana o te Whenua

Natural energy
of the environment

Mana Kai

Sustenance
from food

Mana o te Tangata

Harvesting and fair
distribution of food

16 The Aotearoa Circle. (2022). Mana Kai initiative.

Mana o te Whenua focuses on the environmental factors that impact on the production
of food, both in the wild and through human assistance (i.e. agriculture, horticulture etc).
Mana Whenua also factors in the need for humanity to change behaviour to ensure we
tackle environmental issues, particularly climate.

Whenua is the physical manifestation of Atua. Through our shared genealogy we are
related to the environment and must treat it in a way we would expect to be treated in a
familial relationship. It is through the communication with and treatment of the Mana o te
Whenua that we practise true kaitiakitanga through guardianship and giving back to the
natural world.

The connection of Atua like Tangaroa with the ocean and Rongo for cultivated food is an
essential part of how we pay deference to the environment, for what it provides and our
relationship as food producers with the food we produce.

As an example, a farmer will have a respect for the land that may not be obvious to
environmentalists, but is a respect based on the knowledge of their land, localised climatic
factors and the relationship they have with special places on their farm. This all contributes
to Mana Kai, and often farmers have taken direct steps to improve mana whenua.

Likewise, respect for animals may be strongly evident as part of the slaughter process for
animals. This also contributes to Mana Kai because there is a consciousness associated
with the mana of living things and knowing that you are taking a life, a respect and
connection between Tuakana-Teina moves past theory where we make the death a quick
and humane death.

Mana o te Tangata, in this context, is about how we care for each other and the
importance of fair distribution. Mana of te Tangata focuses on the need to care for the
whole of humanity and ensure that there are no groups of people disadvantaged or
forgotten throughout the food system.

Mana o te Tangata aligns with the Sustainable Development Goals of the United Nations. In
fact, Mana Kai necessitates that societal goals and food goals are the same and not different.
This will require a whole of system approach rather than only a food system approach.
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"Our challenge is to transform from
manaia to taniwha, from passive
guardians to fierce advocates for the r P\ /

changes we endorse.” )\ | 4
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The Agriculture Sector Climate Change Scenarios and Adaptation Roadmap acknowledges Mana Kai’s work
and has used it as a basis and inspirational guide for this Te Ao Maori framework.

The Adaptation Roadmap is a korero or dialogue and collaboration, involving all parts of our
agriculture sector value chain, from farmers to regulators, advisors, and suppliers. It asks them
to consider a range of scenarios that might occur, and to prepare the sector for how it might
and indeed, should respond. Scenario analysis is a useful method to test and retest thinking and
readiness for action. We embrace enhancing our awareness of the now by looking forward - to
embrace the view of mana - for the land, for the people, and for the future. Data will drive the
positioning of where we are, and where we need to be. The sense of respect and connection

to our environment will drive the desire to restore the mauri. The sector leadership has the
opportunity to craft strategies and importantly, actions to secure and restore the mauri.

That drive cannot be passive: we need to be taniwha in our advocacy - deeply caring yet
strong, fierce and ambitious in desire to protect and adapt from where we are, to where we as
a sector and people of the land need to be. Manaia can be a symbol of guardianship, of the
fruits of the land and the labour of the people. The challenge was to see ourselves (the leaders
in this work) as the guardians or manaia, but not accepting of that title or role. Taniwha are
often assumed to be the ‘monsters’ of Maori mythos, but taniwha are also hugely powerful
protectors of places, tribal taonga and tribal members. They are fierce, resolute and determined
and their presence brings peace and security. Our challenge is to transform from manaia to
taniwha, from passive guardians to fierce advocates for the changes we endorse. The gift of
the taniwha is time. We must not squander it. We must have the ambition to test our vision and
implement it. The taniwha is not ‘giving’ us our ambition - it is demanding we take it!

If this framework instils a sense of urgency, it goes some way to achieve the goals and
aspirations embedded in the mana of land, people and food. We nourish the soul as well as the
puku! For a long time the agriculture sector, through the intensification of agriculture practices,
has been syphoning off the mauri of the whenua, and the consequences of that are becoming
more apparent. Encouragingly, there are some practitioners who are finding ways to balance the
environmental (mauri) and business drivers. Those practices need to be shared and listened

to. The imperative to restore the mauri must drive us all, and we need to assess the actions

we have taken (or not taken) and ask ourselves - does what we do advance restoration?

We cannot simply sit back and wish for technology to solve it all,
technology will no doubt be a great help, but it is not our crayfish.

Like the Mana Kai framework, there is a whakapapa that looks forward and back; to
endure it needs to evolve and grow. It is not a stratagem for prohibition or preservation
but rather an approach of optimism and challenge that is inclusive and strong.

As we opened, so too shall we close with an appropriate whakatauki.

Toiti te ahu whenua
Pumau ai te kakano

Toitii te ahu moana
Pumau I te hua

Toitu te ahu ngakau
Pumau ai te aroha

Sustain the cultivation
of the land

Hold on to the seed

Sustain the cultivation
of the oceans
Hold on to the essence

Sustain human growth
Hold on to the compassion
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Te Taiao gllidillg principles Figure 2: The guiding principles of Te Taiao 1

Our land, our
water, our air and
all biological life

In the way that we have borrowed our Te Ao Maori
framework from Mana Kai to ensure this scenario
analysis and adaptation roadmap is connected to
New Zealand’s food system, we have borrowed our must be able to
guiding principles from ‘Fit for a Better World’. Fit for thrive without
a Better World is the vision created for New Zealand’s over-use
primary sector founded on the wellbeing of Te Taiao,
the natural world, and genuine and transformative
partnerships. Te Taiao represents a deep relationship of
respect and reciprocity with the natural world.”

Koior:

Biological Li

By adopting the guiding principles of Te Taiao, we will
ensure the Adaptation Roadmap we have developed
puts the wellbeing of the natural world at its heart. It
will ensure that we focus on the impact and influence
of all our actions, as we follow the pathway to
transformative change across our agriculture sector
and drive the desire to restore the mauri of our land.
To drive real commitment and to preserve the integrity
of Te Taiao, leadership is required.

RLSVICIUN I A uarangi
o te Taiao Climate

The foundations of Te Taiao are three kawenata
(principles) that guide everything we do and four pou
(pillars) that help us understand the different realms of
Te Taiao and their interconnectedness.

3 2

If something is not Any use is a
healthy or well, we privillege, not a
right

Taiao ora, Tangata ora must fix it

If the natural world is healthy,
so too are the people

ciiCc®

"he th

. _ (
°e Principals of Te Taio guide our ¥

17 Fit for a Better World. (2022). Taiao.
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‘ ‘ / h ada t ati()n The agriculture sector is already having to grapple with worsening climate extremes and disruption. These will be exacerbated and will have
y p a greater negative impact across the whole agriculture sector value chain as the frequency of extreme weather events increases.

is important

Weeks of heavy rain in early 2022 followed by Cyclone Dovi caused Icy weather devastated crops in late 2022, with kiwifruit growers T&G Global forecasted a loss of up to $5 million for the financial
widespread damage to arable crops all across New Zealand. among the most concerned for their harvests. A number of year ending December 2022, due to a number of factors
Farmers in Canterbury and the Wairarapa reported that up to 50% orchards were wiped out by frost, testing the resilience of growers causing fruit quality issues. Heavy rain during harvest caused
of pea crops were destroyed, and the harvest of vegetables in and significantly impacting income for the industry.” rapid deterioration to the quality of apples, along with supply
Hawke’s Bay was interrupted. As a result, crop yields and quality chain disruptions.®

were greatly reduced for many growers.”®

18 Murphy, S. (2022). Farmers despair as cyclone, weeks of rain ruin arable crops. NZ Herald.
19 Hall, C. (2022). Frost wipes out kiwifruit crops, income and jeopardises harvest volumes. NZ Herald.
20 NZ Herald. (2022). Heavy rain takes the shine off T&G’s Envy apples, sees loss.
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The agriculture sector needs to adapt

The impacts of climate change are already being felt across the
New Zealand agriculture sector. In the past year alone, floods have
caused widespread damage to farmland, feed crops and baleage
in Tairawhiti and Hawke's Bay*' and droughts in Southland have
prompted intense water restrictions.? Both of these ‘medium-
scale adverse events’ have triggered monetary support from

the Government for farmers and growers in the regions. Climate
projections show that the frequency and severity of extreme
weather events will increase in the future, even if we rapidly reduce
emissions. Farmers and growers across the country will face
increasing pressure from intense rainfall, drought, floods, fire and
extreme winds.

Crops and livestock depend on reliable atmospheric conditions.
Extreme weather events, gradual warming and changing
seasonality all impact on our ability to grow crops and pasture.
Although vulnerability to the physical impacts of climate change
varies across the country, the entire sector must come together
to develop coherent principles, systems and objectives that
enable farmers, growers and organisations to build resilience to
climate change.

The sector faces unique challenges

The challenges facing the sector are recognised in a number of
industry and government initiatives, including the MPI-funded
SLMACC research programme and the Fit for a Better World
programme, which aims to ensure New Zealand’s agriculture sector
can continue to grow while reducing its environmental footprint.
According to the Fit for a Better World 2022 Progress Update,>
over $400 million in funding was provided by government and
industry to support “projects that deliver economic, environmental
and social benefits” between June 2018 and May 2022.

Reducing methane emissions is a significant challenge for the

New Zealand agriculture sector. Methane makes up half of

New Zealand’s gross emissions, mainly from enteric fermentation
in ruminant livestock. Under the Climate Change Response Act
(CCRA), the Government has set a target of a 24-47% reduction of
biogenic methane on 2017 levels by 2050 with an interim reduction
target of 10% by 2030.

The Government has recently consulted on a proposal ‘He Waka
Eke Noa to work together with farmers and growers on practical
solutions to reduce Aotearoa's emissions and build resilience to
climate change. Under the proposal, farmers and growers would
be required to report on and pay for their on-farm emissions.

They would also get credit for on-farm sequestration. Although the
sector has some time to prepare for these changes, it’s important
that farmers, growers, and organisations are planning ahead so
they are ready when the pricing system comes into force.

21 O’Connor, Hon D. (2022). Government supports flood-affected Tairawhiti and Hawke’s Bay farmers and growers. Beehive.govt.nz.

22 Otago Daily Times. (2022). Govt support for Otago-Southland as drought declared.
23 Fit for a Better World. (2022). Progress update. Ministry for Primary Industries.
24 He Waka Eke Noa. (2022). He Waka Eke Noa.

25 Ministry for Primary Industries. (2023). On Farm Support: a service for farmers and growers.

We have the tools to adapt

There is a vast range of knowledge and experience across the
sector which means it is well-placed to adapt to climate change.
By coming together, the sector has taken its first critical step on
this journey. This must continue. The adaptation strategy set out in
this report cannot be implemented by any individual organisation
or small group of organisations. On-farm support services for
growers and farmers already exist® to bring together farmers
and growers across the country, iwi/Maori, government and
science providers; maintaining and future proofing such services
will ensure these objectives are met. Information and knowledge
gaps that have been identified can be filled by such cross-sector
collaborations and clear guidance from science providers, and
inclusive policy making can ensure sector buy-in for regulatory or
legislative reform. However, the Adaptation Roadmap needs to be
Industry-led.

This roadmap provides an initial, high-level guide for tackling
these challenges. It will no doubt require updating and tweaking
in the future. With a collaborative and dynamic sector, we can
achieve this.
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Critical elements for adaptation planning

The scenario analysis highlights the need for the sector to think
long term about how it responds to climate change. Adaptation
needs to be enduring and dynamic and will involve tough
decisions. Through the scenario analysis, a number of plausible
pathways were identified that can help the sector deal with
climate change. Embedding these pathways in future planning will
help the sector to create a flexible and robust set of strategies.
The list below contains the plausible pathways which have been
used to inform the Adaptation Roadmap:

1.  People are key to the prosperity of the sector.

2. Access to water must be managed well. Forward planning
is essential.

3. The physical impacts of climate change will influence how the
sector operates.

4. Consumer attitudes are changing. The balance of food
productions and methods could change.

5. Land use will require an integrated systems thinking
approach.

6. Perceptions of the sector are important to its success.
7. Access to capital and insurance will change.

8. Balancing food production, carbon sequestration and
biodiversity management is critical.

9. Not all farms and corporations will endure in their
current state.

10. Investment to support transition and adaptation planning is
needed now.

Challenges facing the agriculture sector

Throughout the scenario development process undertaken in developing this report, stakeholders from the sector were encouraged
to consider and articulate the greatest challenges that it is likely to face under a changing climate. It was critical that the sector rank the
challenges so that the most important ones could inform the objectives and tangible actions in the Adaptation Roadmap.

The top challenges are listed here.

9
| /
Ensuring the sector is informed and planning
to respond to climate change.

X

=C>

Ensuring equitable access to water to maintain productivity and
sustainable land use due to the impacts of a changing climate.

&

Encouraging continued investment in the sector.

Providing tools to build resilience to the impacts
(physical/social/psychological) of climate change.

©
&5

Preparing the sector for land-use change and
diversification to adapt to climate change while maintaining
food production and food security.

Incentivising innovation and uptake of technology through
funding, investment and knowledge dissemination to be resilient
to a changing climate.

il

Continuing to attract talent and labour
and build capability.

P
NOE
il
Seizing opportunities and creating new markets
and value chains.

S

|

Fostering a positive, sustainable image for the sector.

A0
B-0

Maintaining a balance of sustainable
food production and carbon sequestration.

-

Being resilient to volatile international markets.

0
B Ch.

Ensuring resilient and reliable supply chains.
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Building the Adaptation Roadmap

The challenges facing the sector do not appear
and should not be managed in isolation. To build
an effective Adaptation Roadmap it is essential
we understand the key risks the sector faces,
how these risks could evolve over the coming
decades, the impacts they could generate and
the challenges these could create for the sector.
The scenario analysis process allowed us to build
up this strong evidence base for developing the
Adaptation Roadmap.

The Adaptation Roadmap in the following section
has been developed to directly address the
challenges and risks faced by the agriculture
sector. By understanding the challenges and risks
it faces, and taking action to adapt to them, the
sector can become more resilient to the impacts
of climate change.

Figures 3 and 4 show the interconnection of each
stage of our work in developing both scenario
analysis and the Adaptation Roadmap.

Please note, this figure is an example only.
This does not reflect all five goals of the
Adaptation Roadmap.

Figure 3: The journey to build the Adaptation Roadmap; how the physical risks are linked to the challenges and built into the Adaptation Roadmap

Drivers of change

Environmental

Environment

Physical risks

P1: Inability for existing
practices to maintain
productivity and output

P2: Increased volatility in
production and reduced ability
to get product to market

P3: Inability for agriculture
industry operators to access
financial products

P4: Increase in pests
and diseases

P5: Increased water stress
and lack of water security

Potential impacts Challenges Adaptation Roadmap

Ensuring the sector is informed and planning
to respond to climate change

Ensuring equitable access to water to maintain
productivity and sustainable land use

Encouraging continued investment in the sector '

Investment

Preparing the sector for land-use change and
diversification to adapt to climate change while
maintaining food production and food security

Providing tools to build resilience to the impacts
(physical/social/psychological) of climate change

Incentivising innovation and uptake of new technology

through funding, investment and knowledge dissemination .
Innovation

Continuing to attract talent
and labour and build capability

Seizing opportunities and creating new markets
(indigenous products and alternative proteins)

Fostering a positive, sustainable image for the sector

Maintaining a balance of sustainable food production
and carbon sequestration

High level narrative - continued high emissions leading to high warming

Leadership

Being resilient to volatile international markets

Ensuring resilient and reliable supply chains

Economic Social Cultural = ==== === == Indirect
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Figure 4: The journey to build the Adaptation : . . . .
Roadmap; how the transition risks are Drivers of change Transition risks Potential impacts Challenges e e

linked to the challenges and built into the

Adaptation Roadmap Ensuring the sector is informed and planning

T1: Inability for the sector to respond to climate change

Please note, this figure is an example only. 0 devEler @ el SysiEnT
This does not reflect all five goals of the M k t approach to build resilience for
Adaptation Roadmap. arkets effective adaptation Ensuring equitable access to water to maintain

productivity and sustainable land use
Investment

Encouraging continued investment in the sector
T2: Inability for the sector to
keep up with the rate of global

technological change Preparing the sector for land-use change and

diversification to adapt to climate change while
maintaining food production and food security

Providing tools to build resilience to the impacts
(physical/social/psychological) of climate change

T3: Loss of identity and
degradation of mauri for rural
communities and agricultural
sector operators

Incentivising innovation and uptake of new technology

through funding, investment and knowledge dissemination .
Innovation

Continuing to attract talent

118 PRl | eEEeies s g and labour and build capability

with the needs of the sector and
how it operates

Social

Seizing opportunities and creating new markets
(indigenous products and alternative proteins)

T5: Inability to access and
maintain public acceptance to
operate in key markets

Fostering a positive, sustainable image for the sector

Maintaining a balance of sustainable food production
and carbon sequestration

High level narrative - strong policy means warming is limited to 1.5°C

Leadership

Being resilient to volatile international markets

Ensuring resilient and reliable supply chains

TeChnOlOgy T6: Failure to understand and

meet changing consumer
preferences in the market

Environment Economic Social Cultural == =======~= Indirect
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Our guiding principles

When the roadmap is followed, the agriculture sector, and
the farmers and growers that work to sustain and replenish
the land will have their mauri enhanced, not depleted.

The Fit For a Better World principles remind us that the
answers we need for our future are already to be found in our
surroundings. All we have to do is understand the impact and
influence of our actions and drive the desire to restore the
mauri of our land. The principles are a symbol of hope.

1

Our land, our
water, our air and
all biological life
must be able to

thrive without

over-use

Te Mauri
o te Taiao

If something is not Any use is a
healthy or well, we privillege, not a
must fix it. right

Th
Sth .
e Principals of Te Taio guide
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Our goals

Our vision,
mission and goals

Our vision is to have a sustainable,
climate resilient food system that builds
prosperous and thriving communities.

' » L,
\ i AL

Our mission is to ensure our sector is

equipped with the tools and c.:apability G()al 1: G()al 2: Goal 3:
e imnacte of climato change. Enhanced knowledge Effective Strategic use of data
and capability investment and technology

Goal 4: Goal 5:

Industry-led Collaborative and

innovation resilient leadership
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Summary
of Roadmap

The Leadership Group has worked
together to develop a set of agreed
actions to build resilience to climate
change across the agriculture sector. In
coming together, they have demonstrated
a desire to set their own agenda for
adaptation. The Roadmap builds upon
the Climate Scenarios to emphasise the
connection between the actions we are
taking now and the consequences we are
seeking to avoid, but may be subject to.

This Roadmap is not considered an
exhaustive list of actions, but a starting
point from which more transformative
activity can urgently evolve. The use

of the term 'stakeholders' within this
Adaptation Roadmap is an indication of
which members of society would need to
be involved and included. This does not
formalise the ownership or responsibility
of the actions within the Roadmap. Iwi,
hapu and Maori business representation
are critical stakeholders with the
opportunity to lead, engage with, or be
involved in all recommended actions
across the Roadmap, and as a priority
when initiating the actions.

Goals, objectives and outcomes

Enhanced knowledge
and capability

Effective
investment

Strategic use of data
and technology

Industry-led
innovation

Collaborative and
resilient leadership

Objectives

Climate change adaptation knowledge, skills,
and case studies are accessible for the sector.

Capital is available and used effectively towards
adaptation with embedded good governance to
build resilience, change practices, reduce risk,
and support stakeholders.

Actions and implementation are empowered
through the capture, analysis, and integration
of relevant data.

The sector takes advantage of innovative
opportunities, such as ecosystem services
and modern genetic technologies to lead the
sector’s adaptation response.

Leadership embraces diverse voices, generates
meaningful outcomes, and works towards the
same goals both within the sector, and across
the whole food system.

Outcomes

The agriculture sector has the educational

resources available for climate adaptation and
can prioritise and direct investment decisions
towards those most at risk of climate change.

Funding is available and accessible for the
agriculture sector to innovate, diversify, and
accelerate adaptation to climate change.

The agriculture sector are equipped with

the data, tools, and technologies to assess
adaptation performance, retrieve industry-
level insights, and inform decision making.

The agriculture sector is prepared with the
skills and innovative technologies they need
to prosper in a changing climate.

The agriculture sector has a distinct, clear
and coherent voice and takes a systems-led
approach to protect and enhance the whole
food system.
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Challenges addressed

Ensuring the sector is informed and
planning to respond to climate change.

Providing tools to build resilience to the
impacts (physical/social/psychological) of
climate change.

Continuing to attract talent and labour
and build capability.

Preparing the sector for land-use change
and diversification to adapt to climate
change while maintaining food production
and food security.

Goal 1:

Enhanced knowledge and capability

Objective

Actions

Time horizon

Outcomes

Stakeholders

Climate change
adaptation knowledge,
skills, and case studies are
accessible for the sector.

Vulnerability assessment

Undertake an assessment of the agriculture sector to identify the production systems and regions likely
to be most vulnerable to climate change (overlaying sector-level climate scenario analysis). This builds
upon existing data sources and connects with activity currently underway in the sector.

Existing activity includes:
MIfE First national climate change risk assessment for New Zealand

Immediate
(0-12 months)

The sector has a clear
understanding of needs based
on sub-sector and geography,
to prioritise investment
decisions for those most at risk
of climate change.

Education and extension

Collaboratively develop open-access climate change adaptation modules that are available in multiple

formats including online, delivered through in-person workshops, and embed a tailored whenua Maori

programme. Integrate content delivery with existing extension group activities, such as discussion and
catchment groups to encourage a nationally coordinated but locally delivered approach.

Existing activity includes:
MPI Maori Agribusiness Extension (MABXx) programme
NZIPIM and NZAGRC Climate change seminars for rural professionals

Medium term
(12-24 months)

The sector has a range

of educational resources
available to access tools for
climate adaptation.

Adaptation plan development

Two-three businesses in each key subsector of the agriculture sector develop and publish their climate
change adaptation plans. Where relevant, this should take a whole of farm system approach aligned
with Integrated Farm Planning and provide case studies to illustrate best practice for organisations of
varying sizes.

Existing activity includes:
Zespri Climate change adaptation plan
MTfE National adaptation plan

Medium term
(12-24 months)

The sector has a broad suite
of climate adaptation plan
examples publicly available
to empower organisations
to develop their own
adaptation plans.

Agriculture sector
businesses

Government agencies
(including MPI and
MfE)

Industry organisations
(including training
bodies)

lwi and Maori
agribusinesses

The Aotearoa Circle


https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/adapting-to-climate-change/first-national-climate-change-risk-assessment-for-new-zealand/
https://www.mpi.govt.nz/funding-rural-support/maori-agribusiness-funding-support/maori-agribusiness-extension-mabx-programme/
https://www.nzagrc.org.nz/domestic/outreach/rural-professionals-seminars/
https://www.zespri.com/content/dam/zespri/nz/sustainability/Zespri-Climate-Change-Adaptation-Plan.pdf
https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/adapting-to-climate-change/national-adaptation-plan/
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Challenges addressed

Encouraging continued investment
in the sector.

Ensuring the sector is informed and
planning to respond to climate change.

Preparing the sector for land-use change
and diversification to adapt to climate
change while maintaining food production
and food security.

Incentivising innovation and uptake of
technology through funding, investment
and knowledge dissemination to be
resilient to a changing climate.

Seizing opportunities and creating new
markets and value chains.

Objective

Goal 2:
Effective investment

Actions Time horizon

Outcomes

Stakeholders

Capital is available

and used effectively
towards adaptation

with embedded good
governance to build
resilience, change
practices, reduce risk, and
support stakeholders.

Strategic climate change adaptation funding alignment Ongoing
Strategically align existing and future funding from industry and Government to ensure it is accessible

for climate change adaptation investments and implementation. This should include private capital,

trusts, and foundations, in addition to the establishment of blended finance mechanisms. Investment

areas include (but are not limited to) funding for R&D and implementation related to production system
diversification, acceleration of alternative protein entrepreneurship, especially where integrated with

existing production systems, and the development and delivery of climate change adaptation tools

and technologies.

Existing activity includes:
MPI Sustainable Food and Fibre Futures Fund and Sustainable Land Management and Climate Change

Adaptation Programme

Funding is available and
accessible for the sector
to innovate, diversify,

and accelerate adaptation
to climate change
through existing and
future mechanisms.

Medium term
(12-24 months)

Enhanced access to climate change adaptation capital

Create a working group focused on rapidly scaling accessible and fit-for-purpose funding to enable
climate change adaptation investment through an extension of existing banking-system lending
offerings, including the development of a climate change adaptation funding standard.

Existing activity includes:
Green loan categories and Sustainability Linked Loans by banking providers

Agribusinesses including
owner-operated farmers
and producers are able to
access lower-cost capital
for the purposes of climate
change adaptation.

All major New Zealand
Agri-banks

Government Agencies
(MPI, MfE, RBNZ,
MBIE-FMA)

Industry organisations

lwi and Maori
agribusinesses

Landowner and
small agribusiness
representation

The Aotearoa Circle


https://www.mpi.govt.nz/funding-rural-support/sustainable-food-fibre-futures/
https://www.mpi.govt.nz/funding-rural-support/farming-funds-and-programmes/slmacc/slmacc-adaptation/
https://www.mpi.govt.nz/funding-rural-support/farming-funds-and-programmes/slmacc/slmacc-adaptation/
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Challenges addressed

Goal 3:

|

@) Ensuring the sector is informed and

/' planning to respond to climate change.

Ensuring equitable access to water to
maintain productivity and sustainable
land use due to the impacts of a
changing climate.

Strategic use of data and technology

- _ - Objective Actions Time horizon =~ Outcomes Stakeholders
Providing tools to build resilience to the
impacts (physical/social/psychological) of
climate change. Actions and Sector and research institute data partnership Immediate The partnership improves Agritech New Zealand
implementation are Establish a partnership agreement and data platform/process between the relevant research institutes (6-12 months) the efficiency of data access

Preparing the sector for land-use change
and diversification to adapt to climate
change while maintaining food production
and food security.

empowered through the
capture, analysis, and
integration of relevant
data.

and sector businesses for access to climate change (and other relevant) data. Prioritise solutions which

ensure the economic viability of data providers and receivers, whilst hastening data-led decision making

in the sector.

to accelerate analysis and
innovation in relation to climate
change adaptation.

Adaptation indicators, tracking and forecasting

Medium term

Businesses across the sector

Crown Research
Institutes (including
NIWA, Manaaki
Whenua - Landcare
Research, Agresearch,
Plant and Food
Research, Scion)

Gather relevant data that supports adaptation indicators for the sector, with an emphasis on (12-24 months)  are equipped with the data to
Maintaining a balance of sustainable food considering physical climate changes, risk assessment and response, and incorporate in forecasting assess their climate change Government Agencies
production and carbon sequestration. systems. Agree indicators to measure, track and report progress on climate variables, impacts, and adaptation performance, (including MPI, MfE
the sector's adaptation response. Explore funding sources to enable scale-up of implementation tools retrieve industry-level insights,  and MBIE)
and activities. and understand opportunities i .
: : i lwi and Maori
. e . o . to improve their resilience. 0
Existing activity includes: agribusinesses
NIWA Our Future Climate web tool
Landowner and
. ore . . small agribusiness
Data interoperability Long term Accessibility, efficiency,

Invest in initiatives to bring together existing tools and databases that support tactical (in-season
responses) and strategic (multi-year, what if) decision making for climate change analysis
and adaptation at a sector, regional and farmer/grower level.

Existing activity includes:
Agritech NZ Agricultural Data Interoperability, Trust Alliance New Zealand and the Aotearoa

New Zealand Agri Data Syndicate

(24-36 months)

and usability of tools and
technologies are enhanced
to enable sector participants
to leverage data and inform
both tactical and strategic
decision making.

representation
Science New Zealand

Trust Alliance
New Zealand,

The Aotearoa Agri
Data Syndicate


https://ofcnz.niwa.co.nz/#/home
https://agritechnz.org.nz/projects/data-interoperability/
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Challenges addressed

Incentivising innovation and uptake of
technology through funding, investment
and knowledge dissemination to be
resilient to a changing climate.

Preparing the sector for land-use change
and diversification to adapt to climate
change while maintaining food production
and food security.

Continuing to attract talent and labour
and build capability.

Seizing opportunities and creating new
markets and value chains.

Being resilient to volatile international
markets.

Objective

Goal 4:
Industry-led innovation

Actions Time horizon

Outcomes

Stakeholders

The sector takes
advantage of innovative
opportunities, such as
ecosystem services
and modern genetic
technologies to lead
the sector’s adaptation
response.

Ecosystem services Medium term

Agribusinesses are recognised

Establish a nationally coordinated and internationally recognised system for rewarding and (12-24 months) and rewarded for delivering
economically incentivising landowners and agribusinesses for their ecosystem services. Leverage improved nature outcomes
existing global and local examples for the enhancement of biodiversity, reduction in environmental including enhancing
footprint, controlling of erosion, protection of waterways and investment in other areas of climate biodiversity and climate
change adaptation. change resilience. This covers
. . e . the effective management and
Existing activity includes: ..
enhancement of existing areas,
The Toha Network
_ : : and land use change where
Péamu SFFF ecosystem services project .
appropriate.
Biotechnology (modern genetic technologies) Immediate The sector has a clear
Develop an education supplement which communicates the scientific evidence, opportunities, potential (6-12 months) understanding of the role of

benefits, and key considerations of using modern genetic technologies with a focus on climate change
adaptation and environmental impact.

Medium term
(12-24 months)

Building on existing economic analysis and perspectives, inform a pathway with a clear end-result
of modernising Aotearoa New Zealand’s stance on the interpretation and use of modern genetic
technologies in the food system and if required, steps to enable their use.

Existing activity includes:
Te Puna Whakaaronui, WELL_NZ: Modern genetic technology — what it is and how it is regulated

Royal Society Te Aparangi Gene Editing in Aotearoa

modern genetic technologies
in the sector’s future, including
opportunities to optimise
climate change resilience,
maximise sector value, and
provide clear messaging both
to the New Zealand public and
international stakeholders.

Agriculture sector
businesses

Government agencies
(including DoC, MPI,
and MfE)

Industry organisations

lwi and Maori
agribusinesses

New Zealand public
Te Puna Whakaaronui

The Aotearoa Circle


https://www.toha.network/
https://fitforabetterworld.org.nz/assets/Te-Puna-Whakaaronui-publications/WELL-NZ-Modern-genetic-technology-2023.pdf
https://www.royalsociety.org.nz/major-issues-and-projects/gene-editing-in-aotearoa/
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Challenges addressed

A0

O

B-0

8 Ensuring resilient and reliable
_T supply chains.
BH.

Maintaining a balance of sustainable food
production and carbon sequestration.

Fostering a positive, sustainable image
for the sector.

Continuing to attract talent and labour
and build capability.

Collaborative and resilient leadership

Objective

Goal 5:

Actions Time horizon

Outcomes

Stakeholders

Leadership embraces
diverse voices, generates
meaningful outcomes,
and works towards the
same goals both within
the sector, and across the
whole food system.

Medium term
(12-24 months)

Aotearoa National Food Strategy Pathway

Continue to develop a systems-led approach to the food system across the public and private sector,
leveraging the Mana Kai food system framework and other sector initiatives to enable the development
of a future Aotearoa New Zealand National Food System Strategy.

Existing activity includes:
Mana Kai, The Purpose and Values of Aotearoa New Zealand’s Food System

The Government and sector
are able to use the framework
to guide a systems-led
approach to decision making,
initiatives, and activity,
encouraging multi-disciplinary
thinking and consideration of
opportunities to protect and
enhance all aspects of the
whole food system.

Medium term
(12-24 months)

Attract and retain sector engagement

Enable sector-level coordinated engagement directly with the Aotearoa New Zealand public to
highlight the importance of the agriculture sector to the country and communicate the challenges
and opportunities that are presented by climate change adaptation.

Existing activity includes:
MPI Opportunity Grows Here campaign

The sector has a distinct, clear
and coherent voice within the
Aotearoa New Zealand public
which through transparent
communication is able to
encourage direct positive
engagement in the sector.

Agriculture sector
businesses

Government agencies
(including MPI
and MfE)

Industry organisations

lwi and Maori
agribusinesses

The Aotearoa Circle


https://static1.squarespace.com/static/62439881aa935837b9ad6ac9/t/6386cdbfbbe7ad768b9e2996/1669778910578/TO+LAUNCH_Mana+Kai+Purpose+%26+Values+Document.pdf
https://www.opportunitygrowshere.nz/
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APPENDIX ONE: Our approach

Workshops

Kick-off Hui: 23 June 2022

The kick-off meeting involved the PwC Secretariat team, the
Co-Chairs and the Leadership Group. This meeting confirmed:
the project scope; working definition of the agriculture sector and
subsystemes; initiative objectives; programme structure; work plan;
accountabilities; governance structure; and ways of working.

Risk Workshop: 8 July 2022

The Secretariat hosted and facilitated a climate-related risk
identification workshop with the Technical Expert Group of the
Agriculture Adaptation Roadmap workstream. This workshop
identified the top physical and transition risks for the agriculture
sector and its subsystems.

Scenarios Workshop: 12 August 2022

The Secretariat hosted and facilitated a climate scenarios
workshop with the Technical Expert Group of the Agriculture
Adaptation Roadmap workstream. This workshop developed a set
of plausible climate change scenarios for the agriculture sector.

Impacts and Challenges Workshop: 9 September 2022

The Secretariat hosted and facilitated an impacts and challenges
workshop with the Technical Expert Group of the Agriculture
Adaptation Roadmap workstream. This workshop identified

the potential impacts and challenges of climate change on the
agriculture sector based on the three scenarios: Ta-a-pae (Orderly)
Stance in order, step in succession, Ta-a-hopo (Disorderly)
Misstep, Tu-a-tapape (Hothouse) Faltered step, to fall.

Opportunities and Roadmap Workshops:

30 September, 7 October, and 13 October 2022

The Secretariat hosted and facilitated three climate change
opportunities and roadmap workshops with all work streams of the
Agriculture Adaptation Roadmap. These took place in Auckland,
Wellington and Christchurch. These workshops identified the key
opportunities for the agriculture sector, building on the work to
establish the challenges. The opportunities were taken to agree on
sector goals and objectives for the Adaptation Roadmap, landing
the vision mission and key milestones, and exploring these across
time horizons.

Consultation and review

Following each workshop, the co-chairs and LG were consulted on
the outcomes. Feedback on the outcomes was integrated and fed
into the final outputs.

Scenario development

PwC developed and utilised a comprehensive risk assessment
approach, combining insights from best practice such as the
Task Force on Climate-Related Financial Disclosures and the
ISO14090:2019 - Adaptation to climate change standards, to
develop a tailored and fit for purpose approach for this unique
piece of work.

Our approach allowed us to create a comprehensive understanding
of the most material climate related risks and the top drivers of
change that influence the sector before building the scenarios.
This enhanced our understanding of how the risks then impacted
the sector and the challenges that may present.

26 Network for Greening the Financial System. (2020). Technical document: Guide to climate scenario analysis for central banks and supervisors. NGFS.

The steps taken were as follows:

1. Identification of the most significant climate-related risks:
The top physical and transition risks were determined through
discussions with the TEG and subsequently agreed with the
LG and Co-chairs.

2. Development of a risk and scenario analysis model:
The most significant physical risks and most significant
transition risks were voted on and agreed to by the governance
groups. These 11 top risks were then used to create a ‘scenario
structure’, whereby the range of scenarios covered the
range of possible manifestations of each top risk. To ensure
comparability and consistency with XRB requirements, we then
reconciled these axes with the scenario framework set out
by the Network for Greening the Financial System (NGFS)®.
Establishing this framework allowed us to develop climate
scenarios that capture a broad range of plausible outcomes for
the sector.

3. Identification of key drivers of change and development
of scenario narratives: With an understanding of the climate-
related risks facing the agriculture sector and scenario
characteristics established, we worked with the TEG to identify
the top drivers of change that influence the sector. Drivers of
change are broad-scale factors that influence the sector and
often create risks and opportunities. Once the key drivers
of change were identified, they were then used to develop
scenario narratives that reflect critical influences on the sector.
We then built out the scenario narratives using information
from global and national reference scenarios and climate data.
Reference scenario information was taken from scenarios
developed by the NGFS, the Climate Change Commission
and the International Energy Agency, and information
included in Shared Socioeconomic Pathways and reported
by the Intergovernmental Panel on Climate Change. We also
used climate data from the National Institute for Water and
Atmospheric Research.

Key elements of the project
Risk assessment

The most significant physical and transition risks for
New Zealand’s agriculture sector were identified. These were
used to create the scenario framework.

Scenario analysis

Three climate scenarios were explored. Twelve drivers of change
and how they manifest under each of the three scenarios
created the basis for the development of scenario narratives.
The narratives build a picture of what the world may look like
under each scenario.

Impact, consequences and challenges

The challenges experienced by industry participants were collated
and articulated, including the impact of doing nothing about
climate change.

Opportunities

We evaluated the opportunities that the changing climate may
bring to the agriculture sector, including an opportunity to build in
regenerative thinking.

Adaptation roadmap

We collectively agreed pragmatic and tangible adaptation
actions that support the sector to transition with the effects
of climate change and allow the sector to make confident and
coordinated decisions.
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APPENDIX THRELE: Project timeline

23rd June 8th July 4th August 18th August
Kick-off and TEG Workshop 1: Co-chairs Co-chairs 25th August
Co-chairs Hui #1 Risk Workshop Hui #2 Hui #3 LG Hui #3

O 9th September
TEG Workshop 3: Impacts
and Challenges Workshop

September

30th June 28th July 12th August
LG Hui #1 LG Hui #2 TEG Workshop 2:
Scenarios Workshop

O 19th September
Co-chairs Hui #4

O 22nd September

LG Hui #4

3rd November O November October
Co-chairs Hui #5

O 30th September
Workshop 4: Opportunities and
Roadmap Workshop [Auckland]

O O O
27th October 13th October 7th October

LG Hui #5 Workshop 4: Opportunities and Workshop 4: Opportunities and
Roadmap Workshop [Christchurch] Roadmap Workshop [Wellington]

17th November O
Co-chairs Hui #6

December January

24th November O
LG Hui #6

19th December 7th February
Co-chairs Hui #7 Co-chairs Hui #8
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PwC delivers sustainable business solutions for a complex world

Sources of risk and complexity associated with sustainability and climate change are constantly emerging
and present both major challenges and tremendous opportunities for business. More than ever, businesses
are being judged by their customers, employees, society and investors on how they deal with these issues.

PwC partners with organisations to provide a long-term holistic view and embed sustainability objectives
across business strategies. Helping public and private organisations to stay ahead of the game while
also supporting their licence to operate, PwC is focused on creating a sustainable and environmentally
responsible country for all. With deep expertise, broad capabilities and a fully integrated service,

PwC addresses challenges with the most sustainable, effective and efficient business solutions.

Find out more at pwc.co.nz

This document is for general information purposes only, and should not be used as a substitute for consultation with

professional advisors. The content of this document has not been subject to audit or any other form of independent

verification. PwC accepts no liability of any kind to any third party and disclaims all responsibility for the consequences of
| any third party acting or refraining to act in reliance on this document.

© 2023 PwC New Zealand. All rights reserved. “PwC” refers to PricewaterhouseCoopers New Zealand or, as the context

wc requires, the PricewaterhouseCoopers global network or other member firms of the network, each of which is a separate and
independent legal entity. Please see www.pwc.com/structure for further details.
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The task at hand is an urgent one.

The Aotearoa Circle’s goal is big. There is mounting concern at
the degradation of our natural resources and the risks and uncertainties
this presents to future generations of New Zealanders.

The Aotearoa Circle is a voluntary initiative bringing together leaders from the public
and private sectors to investigate the state of our natural resources, and to commit to priority
actions that will halt and reverse their decline.

The

“We know what is happening, we know what we must do — now, we must simply do it” Aotearoa
Sir Rob Fenwick Circle
allé te Kaitiakitanga
te Tonuit
You can find out more about The Aotearoa Circle, the evolution of this workstream, and other sector workstreams p?osepeﬁt?,u-lrha rg%gh

on our website: https://www.theaotearoacircle.nz/ Guardianship



