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Thursday, 11 November 2021
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Council Chamber, 200 Tuam Street, Christchurch
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CLIMATE CHANGE ACTION COMMITTEE
TERMS OF REFERENCE
Adopted by Council 29 April 2021
REPORTING TO:

Council

MEMBERSHIP:

A maximum of 14 Councillors
Chair as an ex-officio member
Ngā Tumu Taiao
2 independent experts on climate change matters
The Committee may appoint additional members with the
skills, attributes, or knowledge that will assist the work of
the Committee, including a youth member

QUORUM:

Nine

MEETING FREQUENCY:

Four monthly

CHAIR:

Two Co-chairs

A.

PURPOSE

1.

To:
a)

Oversee and inform the development and review of Council’s strategies, policies,
plans, programmes and initiatives from a climate change perspective;

b)

Review the implementation and delivery of these matters;

c)

Provide effective leadership on climate change for the organisation and the
region to reduce greenhouse gas emissions and ensure a climate resilient future
for the Canterbury Region.

d)

Support and enhance integration on climate change plan and actions with
Canterbury’s territorial authorities.

e)

To work in the spirit of genuine partnership and assist the Council in fulfilling its
duties as a partner with Ngāi Tahu and in alignment with the principles contained
within the Tuia Agreement. In particular, the committee will support effective
partnerships with Papatipu Rūnanga, recognise the relevance of Te Ao Māori
and affirm the importance of an enduring and collaborative relationship between
Environment Canterbury and Ngāi Tahu Papatipu Rūnanga
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B.

SPECIFIC RESPONSIBILITIES

2.

Oversee the development and review of Council’s climate change strategies, policies,
plans, programmes, and initiatives, and recommend these matters (and variations) to
Council for adoption.

3.

Review Council’s other strategies, policies, plans, programmes, and initiatives, and
recommend changes that improve the effectiveness of these matters from a climate
change perspective.

4.

Review the role of Canterbury in regional climate change programmes and initiatives,
including:
a)

Regional initiatives enabling communities to adapt to climate change.

b)

Supporting the transition of the region to a resilient low emissions economy with
a particular focus on the Climate Change Commission’s greenhouse gas
budgets and emissions reduction advice.

5.

Monitor the Canterbury Region’s emissions and climate risks.

6.

Consider regional, national and international developments; emerging issues and
impacts; and changes in the legislative frameworks for their implications for Council’s
climate change strategies, policies, plans, programmes, and initiatives.

7.

Advocate for the alignment and advancement of central government’s and other
external organisations’ programmes and initiatives in climate change programmes and
initiatives.

8.

Advocate to central government for a more comprehensive set of climate tools for
application by local authorities.

9.

Liaise with other regional councils and territorial authorities in the interests of building a
stronger regional consensus for climate change action.

10.

Engage with constituents to promote initiatives on climate change and resilient
communities;

11.

Flag maladaptive practices and barriers to adaptation with staff and with central
government, where necessary.

C.

DELEGATIONS

12.

Subject to sections 13 and 14, Council delegates to the Committee all the powers,
functions and duties necessary to perform the Committee’s responsibilities, except
those that must not be delegated.

13.

The Committee may make decisions on matters with a financial impact only where the
related costs are budgeted for within a current, adopted Long Term Plan or Annual
Plan, otherwise the matter must be referred to the Council for decision.

14.

The Committee may not make a decision that is materially inconsistent with the
Council’s Long-Term Plan or Annual Plan.
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Common Climate Change Action Acronyms
CCAC

Climate Change Action Committee

ERP

Emissions Reduction Plan

COP26

2021 United Nations Climate Change Conference of
the Parties

GHG

Greenhouse Gas

GWP

Global Warming Potential

IPCC

Intergovernmental Panel on Climate Change

LoS

Level of Service

VKT

Vehicle Kilometres of Travel
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Climate Change Action Committee
Membership
Committee Co-Chairs:

Councillor Elizabeth McKenzie
Councillor Vicky Southworth

Committee Membership:

Councillor Tane Apanui
Councillor Phil Clearwater
Tumu Taiao Yvette Couch-Lewis
Tumu Taiao Iaean Cranwell
Councillor Grant Edge
Councillor Megan Hands
Councillor Ian Mackenzie
Councillor Nicole Marshall

Councillor Claire McKay
Councillor Craig Pauling
Councillor Lan Pham
Councillor Peter Scott
Councillor John Sunckell

Ex-Officio:

Chair Jenny Hughey
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1. Mihi / Karakia Timatanga - Opening
2. Apologies
3. Conflict of Interest
4. Public Forum, Deputations and Petitions
4.1

Public Forum
4.1.1 Sam Netherclift, student from University of Canterbury, will speak on a research
project his group has worked on this semester with Environment Canterbury
Senior Leader Communications and Engagement, in regard to ways to engage
with young people on climate change.
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5. Minutes
5.1. Climate Change Action Committee Minutes - 12 August
2021

Climate Change Action Committee
Date of meeting

11 November 2021

Author

Juliet Bruce, Committee Advisor

Endorsed by

Catherine McMillan, General Manager Governance

Purpose
1.

To confirm the minutes from the Climate Change Action Committee (CCAC) meeting
held on 12 August 2021.

Recommendations
That the Climate Change Action Committee:
1.

confirms the minutes from the Climate Change Action Committee meeting
held 12 August 2021.

Attachments
Minutes Climate Change Action Committee – 12 August 2021
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Attachment 5.1.1
CONFIRMED

Minutes of the inaugural (1st) meeting of the Climate
Change Action Committee held at Environment Canterbury,
200 Tuam Street, Christchurch on Thursday, 12 August
2021 at 10.30am
Contents
1. Mihi/Karakia Timatanga – Opening
2. Apologies
3. Conflict of Interest
4. Public Forum, Deputations and Petitions
5. Decision Items
5.1. Process to Appoint Independent Members
6. Information Items
6.1. It’s time, Canterbury Climate Change Engagement
6.2. Climate Change Resilience Long-Term Plan Work Programme
6.3. Central Government Climate Change Direction
7. Notices of Motion
8. Extraordinary and Urgent Business
9. Next Meeting
10. Mihi/Karakia Whakamutunga – Closing
Present
Councillor Elizabeth McKenzie (Co-Chair)
Councillor Vicky Southworth (Co-Chair)
Chair Jenny Hughey
Councillor Craig Pauling
Councillor Phil Clearwater
Councillor Megan Hands
Councillor Grant Edge

Councillor Claire McKay
Councillor Peter Scott
Tumu Taiao Iaean Cranwell
Councillor Ian Mackenzie
Councillor Lan Pham*
Councillor Nicole Marshall
Councillor John Sunckell

*Via MS Teams
In attendance
Katherine Harbrow (Director Operations), Tafflyn Bradford-James (Director Communications
and Engagement), David Perenara-O’Connell (Acting Director Strategy and Planning), Fiona
Shanhun (Chief Scientist), Toshi Hodliffe (Team Leader Strategy and Planning), Morag Butler
(Senior Strategy Advisor), Alina Toppler (Strategy Advisor), Victoria Clare (Strategy Advisor),
Hamish McKinnon (Principal Strategic Advisor to the Chief Executive), Anna Puentener
(Principal Strategic Advisor to the Chair), Jesse Burgess (Senior Strategy Manager), Vivienne
Ong (Committee Advisor), Natasha Cleine (Executive Assistant to Councillors and Tumu
Taiao), Katie Roggisch (Personal Assistant to Director Communications and Engagement)*,
Juliet Bruce (Committee Advisor).
*Via MS Teams
1.

Mihi/Karakia Timatanga – Opening
Co-Chair Elizabeth McKenzie welcomed everyone to the meeting. Co-Chair McKenzie
chaired the meeting for Items 5.1 and 6.1. Co-Chair Southworth chaired the meeting for
Items 6.2 and 6.3.
Karakia: Co-Chair Elizabeth McKenzie
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Attachment 5.1.1
CONFIRMED
Terms of Reference
Members were reminded of the Terms of Reference, during which it was highlighted the
Climate Change Action Committee was the first Environment Canterbury Committee that
could officially appoint a Youth Member.
Items for Extraordinary and Urgent Business

2.

Intergovernmental Panel on Climate Change report

Apologies
Councillor Tane Apanui for absence. Councillor Peter Scott for early departure.

3.

Conflict of Interest
There were no conflicts of interest recorded.

4.

Public Forum

4.1

Patricio Gallardo and Fiona Van Petegem of Transition HQ presented on the topic of
transition engineering, with particular focus on collaboration, adaptive capacity, and
Transition HQ’s projects partnering with businesses, iwi, and government entities
interested in sustainable futures.
Transition engineering involved system-level changes to solve multiple problems across
sectors, and enhance capacity as a result. Mr Gallardo and Ms Van Petegem proposed
that Transition HQ would partner with Environment Canterbury in the form of a workshop
for leadership, including training and research projects.

Councillor Scott left the meeting at 10.55am.
Members asked questions of clarification regarding Transition HQ’s projects to date, the
role of transition engineering in the climate change emergency, how best to bring
communities along with transition engineering projects, and any potential for faster
solutions given this is a climate change emergency.
MOTION
That the Climate Change Action Committee:
1.
2.

receives the Public Forum matter from Patricio Gallardo and Fiona Van Petegem
and;
refers the matter to the Chief Executive to reply.

An amendment was moved by Co-Chair McKenzie, seconded by Councillor Clearwater.
That the words ‘about transition engineering’ be added in point one (1), ie:
1.

receives the Public Forum matter about transition engineering
from Patricio Gallardo and Fiona Van Petegem and;
The amendment was CARRIED

This became part of the substantive motion.
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Attachment 5.1.1
CONFIRMED
RESOLVED
That the Climate Change Action Committee:
1.
2.

receives the Public Forum matter about transition engineering
from Patricio Gallardo and Fiona Van Petegem and;
refers the matter to the Chief Executive to reply.
Cr Southworth/Chair Hughey
CARRIED

Chair Hughey left the meeting at 11.14am and rejoined at 11.15am.
5.

Decision Items

5.1. Process to Appoint Independent Members
Refer page 12 – Climate Change Action Committee agenda
Presented by: Senior Strategy Manager.
Staff spoke to this report and reminded Committee members that the Committee’s
Terms of Reference required the appointment of two Independent Members to the
Committee. Staff sought guidance as to the appointment process, skills, attributes and
expertise expected of independent members.
The following was noted regarding Independent Members:




The initial appointment would be for a twelve-month term.
Council would receive a draft independent experts’ terms of reference for approval.
It was necessary that appointment be by Council resolution, as Independent
Member remuneration was not budgeted through the Annual Plan or Long-Term
Plan.

Discussion also centred on the type of attributes required for the Independent Members.
Councillor Sunckell left the meeting at 11.32am and returned at 11.35am.
MOTION
That the Climate Change Action Committee:
1.
receives the report outlining the proposed process for appointing independent
climate change experts to the Climate Change Action Committee
2.

RECOMMENDS COUNCIL APPROVES a sub-group of two Councillors,
one Tumu Taiao, and a Director, or Director’s delegate, to work with staff
to identify and recommend independent experts to be appointed by Council

3.

provides direction on the desired knowledge, skills and attributes of
the independent climate change experts to be appointed to the Climate
Change Action Committee by Council

4.

notes the process timeline for appointing the independent climate
change experts to the Climate Change Action Committee.

An amendment was moved by Councillor Clearwater, seconded by Tumu Taiao
Cranwell.
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Attachment 5.1.1
CONFIRMED
That point two (2) of the above motion be amended by adding “Chair Hughey and
Councillor Southworth” as members of the sub-group, ie:
1.

RECOMMENDS COUNCIL APPROVES a sub-group of two Councillors, Chair
Hughey and Councillor Southworth, one Tumu Taiao and a Director, or Director’s
delegate, to work with staff to identify and recommend independent experts to be
appointed by Council
The amendment was CARRIED

This became part of the substantive motion.
An amendment was moved by Councillor Marshall and seconded by Councillor
McKay.
That point three (3) of the above motion be amended by adding the words “at the
Climate Change Action Committee September workshop” ie:
2.

provides direction at the Climate Change Action Committee September
workshop on the desired knowledge, skills and attributes of the independent
climate change experts to be appointed to the Climate Change Action Committee
by Council
The amendment was LOST

An amendment was moved by Councillor Hands and seconded by Councillor Sunckell.
That a fifth (point 5) recommendation was added, ie:
5.

requests for the avoidance of doubt that advice on renumeration is included in
the decision paper returned to the Council on 30 September 2021.
The amendment was LOST

RESOLVED
That the Climate Change Action Committee:
1.

2.

3.

receives
the
report
outlining
the
proposed
process
for
appointing independent climate change experts to the Climate Change
Action Committee
RECOMMENDS COUNCIL APPROVES a sub-group of two Councillors,
Chair Hughey and Councillor Southworth, one Tumu Taiao and a Director,
or Director’s delegate, to work with staff to identify and recommend
independent experts to be appointed by Council
provides direction on the desired knowledge, skills and attributes of
the independent climate change experts to be appointed to the Climate
Change Action Committee by Council

Climate Change Action Committee 2021-11-11

16 of 203

Attachment 5.1.1
CONFIRMED
4.

notes the process timeline for appointing the independent climate
change experts to the Climate Change Action Committee.
Cr Clearwater/Tumu Taiao Cranwell
CARRIED
Abstained: Cr Hands

Councillor Scott rejoined to the meeting at 12.10pm.
6.

Information Items

6.1. It’s time, Canterbury Climate Change Engagement
Refer page 16 – Climate Change Action Committee agenda
Presented by: Director Communications and Engagement.
Staff updated Committee members on the ‘It’s time, Canterbury’ campaign, reporting the
campaign was going well, with website engagement at a higher rate than industry
standards. Stage two of the campaign would involve increasing communication with
communities at a local level through territorial authorities and rūnanga. Environment
Canterbury’s Chief Scientist was part of the communications.
Questions of clarification included distribution of information to groups other than
territorial authorities and rūnanga, and whether there was any extra engagement
directed at young men due to the lower website engagement from young men.
RESOLVED
That the Climate Change Action Committee:
1.
receives the It’s time, Canterbury climate change communications
campaign paper
2.
notes the further work planned to develop the It’s time, Canterbury
climate change communications campaign.
Cr Edge/Cr Hands
CARRIED
6.2. Climate Change Resilience Long-Term Plan Work Programme
Refer page 22 – Climate Change Action Committee agenda
Presented by: Chief Scientist.
Staff presented the Climate Change Resilience Long-Term Plan Work Programme and
explained the objectives aligned with the Long-Term Plan and directions signalled by
central government. This programme was designed to ensure Environment Canterbury
was advocating and leading on climate change issues, as the nature of climate changes
necessitated a regionally coordinated approach.
There were questions of clarification regarding sections of the work plan timetable,
including how staff arrived at the programme structure presented to the Committee.
It was suggested that Committee members would benefit from staff updates as to how
work was progressing according to the work programme.
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Attachment 5.1.1
CONFIRMED
It was suggested that territorial authorities be invited to the next meeting of the
Committee. This could include agenda items contributed by territorial authorities,
encouraging engagement between Environment Canterbury and territorial authorities at
a public level.
RESOLVED
That the Climate Change Action Committee:
1.

receives the update on the Climate Change Resilience work programme for
delivery of the objectives of the Environment Canterbury Long-Term Plan
2021-2031 Te Pae Tawhiti 2021-2031.
Cr Scott/Cr Edge
CARRIED

6.3. Central Government Climate Change Direction
Refer page 26 – Climate Change Action Committee agenda
Presented by: Senior Strategy Manager.
Staff updated the Committee regarding central government direction relevant to
Environment Canterbury’s Climate Change and Community Resilience portfolio.
Initiatives that were key at this time included freshwater reforms, the Natural and Built
Environments Bill, and planned legislation such as the Strategic Planning Act and the
Climate Change Adaptation Act.
Consultation about national adaptation planning and emissions reduction planning were
expected in August and September 2021. Staff were working with territorial authorities
and Ngāi Tahu with regard to adaptation in Canterbury.
RESOLVED
That the Climate Change Action Committee:
1.
2.

receives information about upcoming central government directions
related to climate change
notes opportunities for Environment Canterbury to engage with
central government on climate change consultations.
Cr Pauling/Chair Hughey
CARRIED

7.

Notices of Motion
There were no notices of motion.
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Attachment 5.1.1
CONFIRMED
8.

Extraordinary and urgent business
Intergovernmental Panel on Climate Change (IPCC) report ‘The Physical Science Basis’
Staff updated the Committee on the Intergovernmental Panel on Climate Change (IPCC)
report The Physical Science Basis, which was released earlier in the week. The report
formed part of the IPCC’s Sixth Assessment Report and focused on the physical
scientific basis of climate change.
Further reports were expected later in 2021 and 2022 on the topics of impacts,
adaptation, vulnerability, mitigation, and synthesis.
The 40-page document ‘Summary for Policymakers’ was suggested as a useful
synopsis of the full Physical Science Basis report.

9.

Next meeting
Thursday, 11 November 2021.

10.

Closure
The meeting closed at 12.40pm.
The day’s karakia followed the inaugural afternoon meeting for the Catchment SubCommittee.

CONFIRMED 11 NOVEMBER 2021

Councillor Elizabeth McKenzie (Co-Chair) ____________________________________

Councillor Vicky Southworth (Co-Chair)_______________________________________

Climate Change Action Committee 2021-11-11

19 of 203

6. Decision Items
7. Information Item
7.1. IPCC sixth assessment report
Climate Change Action Committee (CCAC) Report
Date of briefing

11 November 2021

Portfolio

Climate Change & Community Resilience

Responsible Director

Tim Davie, Director of Science

Author

Fiona Shanhun, Chief Scientist, Alina Toppler, Strategy Advisor
Presented by Fiona Shanhun, Chief Scientist

Purpose
1.

Understanding key national and international information relating to climate change is
vital for Environment Canterbury's strategic decision-making to support a strong and
informed regional climate change response.

2.

This paper highlights key messages described in the United Nations'
Intergovernmental Panel on Climate Change (IPCC) sixth assessment report.

Recommendations
That the Climate Change Action Committee:
1.

notes the information provided on the United Nations' Intergovernmental
Panel on Climate Change’s sixth assessment report and its significance for
Environment Canterbury's strategic decision-making to support a strong
and informed regional climate change response.

Background
3.

The IPCC published the first part of its Sixth Assessment Report (the Report) in
August this year. This is the latest global assessment of climate change and includes
information on causes and implications. The Summary for Policymakers is attached to
this report, with more information available on the IPCC website:
https://www.ipcc.ch/report/ar6/wg1/

4.

The Report focuses on the most up-to-date physical understanding of the climate
system. It provides a significant evidence base to better understand how human
actions affect future climate scenarios.
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5.

IPCC assessments provide governments, at all levels, with scientific information that
can be used to develop climate policies. Such evidence is critical to inform national
and international approaches to mitigating the impacts of climate change.

6.

Further reports are scheduled for release early next year by the IPCC: Climate Change
Impacts, Adaptation and Vulnerability (February 2022) and Mitigation (March 2022).

Key messages of the Sixth Assessment Report
The physical climate science basis
7.

The Report confirms that changes in climatic conditions occurring worldwide are
widespread, rapid, and intensifying. It is unequivocal that human influence has warmed
the atmosphere, ocean and land.

8.

Human-induced climate change is already affecting many weather and climate
extremes in every region around the world, putting more people, property, and natural
resources at risk.

9.

Due to past greenhouse gas emissions, many changes are irreversible for centuries to
millennia, especially changes in the ocean, ice sheets, and global sea level.

10.

The scale of recent changes across the climate system is unprecedented over many
centuries to many thousands of years.

Projections of future climate change
11.

Projections of future climate change show that many changes in the climate system
become larger in direct relation to increased global warming. They include increases in
the frequency and intensity of hot extremes, marine heatwaves, heavy precipitation
and droughts.

12.

It is almost certain that global mean sea level will continue to rise over the 21st century
in response to continued warming of the climate system.

13.

Emissions of greenhouse gases from human activities are responsible for
approximately 1.1°C of warming since 1850-1900 and global temperature is expected
to reach or exceed 1.5°C of warming within the next 20 years.

14.

For every additional increment of warming, climate-related risks for natural and human
systems increase. These risks depend on the magnitude and rate of warming,
geographic location, levels of development and vulnerability, and the choices and
implementation of mitigation and adaptation options.

15.

Every additional increment of global warming poses a significant direct threat to
indigenous biodiversity and an indirect threat via impacts of changing land use
and invasive species.
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Urgency for Action
16.

The Report highlights the extreme urgency for action to support climate policies and
strategies. It states that if global emissions decline from the 2020s onwards and reach
net-zero emissions by around 2050, temperature rise can still be limited to 1.5°C, but
action needs to be taken now.

17.

Decisions made today will influence the environmental, cultural, social, and economic
futures of New Zealanders and people worldwide.

18.

Limiting human-induced global warming to a specific level requires limiting cumulative
CO₂ emissions (total quantity of CO₂ emissions emitted over a particular period),
reaching at least net zero CO₂ emissions, along with substantial reductions in other
greenhouse gas emissions.

19.

Substantial, rapid, and sustained reductions in methane emissions are also necessary
to limit the warming effect due to the high Global Warming Potential of the gas. Given
Canterbury's significant agricultural land use, there is a challenge, and opportunity, to
address emissions reduction in this sector.

Link to Environment Canterbury's climate change work
20.

Environment Canterbury recognises the need for climate action, having declared a
climate emergency on 16 May 2019, ensuring that climate change is at the centre of
the organisation's work and the Council's decision making. The Council has also
identified a transformational opportunity to 'lead climate change resilience' as part of its
strategic direction. The IPCC Report provides further evidence to inform our regional
leadership and decision-making on matters relating to climate change.

21.

The Science Group is actively involved in addressing several climate-related issues,
including hazards associated with the coastal environment and floodplains.
Understanding climate impacts across all environmental disciplines is an ongoing part
of Environment Canterbury's work.

22.

The IPCC Report complements the forthcoming Regional Climate Change Risk
Assessment. Together, these assessments provide Environment Canterbury with highquality information on global and regional climate change to inform future work and
decision making, including:


the new Climate Change Action Committee



reviewing the regional planning frameworks



the communication campaign It's time, Canterbury.
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Cost, compliance and communication
Risk assessment and legal compliance
23.

If climate change is not adequately addressed by our region and incorporated into
Council’s work, then this will result in unacceptable risk or missed opportunities for our
communities and/or our organisation. It will also increase the likelihood of a range of
interacting risks which could result in maladaptation, additional warming and
associated environmental, social, cultural and economic impacts.

24.

Developing a climate action plan in partnership with our communities (Level of Service
LoS 23.3) will treat this risk if the plan is based on a strong climate change science
understanding for our region and appropriate engagement with and understanding of
the range of community views. This foundational engagement with
Waitaha/Canterbury communities would then need to shift to fostering shared decision
making, partnership and collective action. A strong partnership with iwi/Māori and Ngāi
Tahu as mataa waka and mana whenua is critical to deliver an ambitious plan for
Canterbury’s just, equitable transition while building regional climate change resilience.
This approach will reflect the national direction we anticipate will be in-force next year
through the Emissions Reduction Plan and National Adaptation Plan; these plans are
now expected to be stronger and more directive than forecast during the Long-Term
Planning process.

Next steps
25.

Two additional IPCC reports with focus on Climate Change Impacts, Adaptation and
Vulnerability (February 2022) and Mitigation (March 2022), as well as an IPCC
Synthesis Report, are scheduled for release in 2022.

26.

Staff will continue to provide information on climate change implications for Canterbury
to the Climate Change Action Committee as these reports are published.

Attachments
1.

IPCC A R 6 WGI SPM final [7.1.1 - 36 pages]

File reference

[SharePoint link for this paper]

Peer reviewed by

Maree McNeilly, Amanda Wall
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Climate Change 2021
The Physical Science Basis
Summary for Policymakers

Working Group I Contribution to the
Sixth Assessment Report of the
WGI
Climate Change Action Committee 2021-11-11
Intergovernmental Panel on Climate Change
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Attachment 7.1.1

Front cover artwork: Changing by Alisa Singer, www.environmentalgraphiti.org © 2021 Alisa Singer.
© 2021 Intergovernmental Panel on Climate Change.
Printed October 2021 by the IPCC, Switzerland.
Electronic copies of this Summary for Policymakers are available from the IPCC website www.ipcc.ch
ISBN 978-92-9169-158-6
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Introduction
This Summary for Policymakers (SPM) presents key findings of the Working Group I (WGI) contribution to the Intergovernmental
Panel on Climate Change (IPCC) Sixth Assessment Report (AR6)1 on the physical science basis of climate change. The report builds
upon the 2013 Working Group I contribution to the IPCC’s Fifth Assessment Report (AR5) and the 2018–2019 IPCC Special Reports2
of the AR6 cycle and incorporates subsequent new evidence from climate science.3

SPM

This SPM provides a high-level summary of the understanding of the current state of the climate, including how it is changing and the
role of human influence, the state of knowledge about possible climate futures, climate information relevant to regions and sectors,
and limiting human-induced climate change.
Based on scientific understanding, key findings can be formulated as statements of fact or associated with an assessed level of
confidence indicated using the IPCC calibrated language.4
The scientific basis for each key finding is found in chapter sections of the main Report and in the integrated synthesis presented
in the Technical Summary (hereafter TS), and is indicated in curly brackets. The AR6 WGI Interactive Atlas facilitates exploration of
these key synthesis findings, and supporting climate change information, across the WGI reference regions.5

A.		

The Current State of the Climate

Since AR5, improvements in observationally based estimates and information from paleoclimate archives provide a comprehensive
view of each component of the climate system and its changes to date. New climate model simulations, new analyses, and methods
combining multiple lines of evidence lead to improved understanding of human influence on a wider range of climate variables,
including weather and climate extremes. The time periods considered throughout this section depend upon the availability of
observational products, paleoclimate archives and peer-reviewed studies.
A.1		It is unequivocal that human influence has warmed the atmosphere, ocean and land. Widespread and rapid
changes in the atmosphere, ocean, cryosphere and biosphere have occurred.
		{2.2, 2.3, Cross-Chapter Box 2.3, 3.3, 3.4, 3.5, 3.6, 3.8, 5.2, 5.3, 6.4, 7.3, 8.3, 9.2, 9.3, 9.5, 9.6, Cross-Chapter
Box 9.1} (Figure SPM.1, Figure SPM.2)
A.1.1	Observed increases in well-mixed greenhouse gas (GHG) concentrations since around 1750 are unequivocally caused
by human activities. Since 2011 (measurements reported in AR5), concentrations have continued to increase in the
atmosphere, reaching annual averages of 410 parts per million (ppm) for carbon dioxide (CO2), 1866 parts per billion
(ppb) for methane (CH4), and 332 ppb for nitrous oxide (N2O) in 2019.6 Land and ocean have taken up a near-constant
proportion (globally about 56% per year) of CO2 emissions from human activities over the past six decades, with regional
differences (high confidence).7
		
{2.2, 5.2, 7.3, TS.2.2, Box TS.5}

4

1

Decision IPCC/XLVI-2.

2

The three Special Reports are: Global Warming of 1.5°C: An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global greenhouse
gas emission pathways, in the context of strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty (SR1.5);
Climate Change and Land: An IPCC Special Report on climate change, desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in
terrestrial ecosystems (SRCCL); IPCC Special Report on the Ocean and Cryosphere in a Changing Climate (SROCC).

3

The assessment covers scientific literature accepted for publication by 31 January 2021.

4

Each finding is grounded in an evaluation of underlying evidence and agreement. A level of confidence is expressed using five qualifiers: very low, low, medium, high and very high,
and typeset in italics, for example, medium confidence. The following terms have been used to indicate the assessed likelihood of an outcome or result: virtually certain 99–100%
probability; very likely 90–100%; likely 66–100%; about as likely as not 33–66%; unlikely 0–33%; very unlikely 0–10%; and exceptionally unlikely 0–1%. Additional terms
(extremely likely 95–100%; more likely than not >50–100%; and extremely unlikely 0–5%) are also used when appropriate. Assessed likelihood is typeset in italics, for example,
very likely. This is consistent with AR5. In this Report, unless stated otherwise, square brackets [x to y] are used to provide the assessed very likely range, or 90% interval.

5

The Interactive Atlas is available at https://interactive-atlas.ipcc.ch

6

Other GHG concentrations in 2019 were: perfluorocarbons (PFCs) – 109 parts per trillion (ppt) CF4 equivalent; sulphur hexafluoride (SF6) – 10 ppt; nitrogen trifluoride (NF3) – 2 ppt;
hydrofluorocarbons (HFCs) – 237 ppt HFC-134a equivalent; other Montreal Protocol gases (mainly chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs)) – 1032 ppt
CFC-12 equivalent). Increases from 2011 are 19 ppm for CO2, 63 ppb for CH4 and 8 ppb for N2O.

7

Land and ocean are not substantial sinks for other GHGs.
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A.1.2 	Each of the last four decades has been successively warmer than any decade that preceded it since 1850. Global
surface temperature8 in the first two decades of the 21st century (2001–2020) was 0.99 [0.84 to 1.10] °C higher than
1850–1900.9 Global surface temperature was 1.09 [0.95 to 1.20] °C higher in 2011–2020 than 1850–1900, with larger
increases over land (1.59 [1.34 to 1.83] °C) than over the ocean (0.88 [0.68 to 1.01] °C). The estimated increase in
global surface temperature since AR5 is principally due to further warming since 2003–2012 (+0.19 [0.16 to 0.22] °C).
Additionally, methodological advances and new datasets contributed approximately 0.1°C to the updated estimate of
warming in AR6.10
		
{2.3, Cross-Chapter Box 2.3} (Figure SPM.1)

SPM

A.1.3	The likely range of total human-caused global surface temperature increase from 1850–1900 to 2010–201911 is 0.8°C to
1.3°C, with a best estimate of 1.07°C. It is likely that well-mixed GHGs contributed a warming of 1.0°C to 2.0°C, other
human drivers (principally aerosols) contributed a cooling of 0.0°C to 0.8°C, natural drivers changed global surface
temperature by –0.1°C to +0.1°C, and internal variability changed it by –0.2°C to +0.2°C. It is very likely that well-mixed
GHGs were the main driver12 of tropospheric warming since 1979 and extremely likely that human-caused stratospheric
ozone depletion was the main driver of cooling of the lower stratosphere between 1979 and the mid-1990s.
		
{3.3, 6.4, 7.3, TS.2.3, Cross-Section Box TS.1} (Figure SPM.2)
A.1.4 	Globally averaged precipitation over land has likely increased since 1950, with a faster rate of increase since the 1980s
(medium confidence). It is likely that human influence contributed to the pattern of observed precipitation changes
since the mid-20th century and extremely likely that human influence contributed to the pattern of observed changes
in near-surface ocean salinity. Mid-latitude storm tracks have likely shifted poleward in both hemispheres since the
1980s, with marked seasonality in trends (medium confidence). For the Southern Hemisphere, human influence very likely
contributed to the poleward shift of the closely related extratropical jet in austral summer.
		
{2.3, 3.3, 8.3, 9.2, TS.2.3, TS.2.4, Box TS.6}
A.1.5	Human influence is very likely the main driver of the global retreat of glaciers since the 1990s and the decrease in Arctic
sea ice area between 1979–1988 and 2010–2019 (decreases of about 40% in September and about 10% in March). There
has been no significant trend in Antarctic sea ice area from 1979 to 2020 due to regionally opposing trends and large
internal variability. Human influence very likely contributed to the decrease in Northern Hemisphere spring snow cover
since 1950. It is very likely that human influence has contributed to the observed surface melting of the Greenland Ice
Sheet over the past two decades, but there is only limited evidence, with medium agreement, of human influence on the
Antarctic Ice Sheet mass loss.
		
{2.3, 3.4, 8.3, 9.3, 9.5, TS.2.5}
A.1.6	It is virtually certain that the global upper ocean (0–700 m) has warmed since the 1970s and extremely likely that human
influence is the main driver. It is virtually certain that human-caused CO2 emissions are the main driver of current global
acidification of the surface open ocean. There is high confidence that oxygen levels have dropped in many upper ocean
regions since the mid-20th century and medium confidence that human influence contributed to this drop.
		
{2.3, 3.5, 3.6, 5.3, 9.2, TS.2.4}
A.1.7 	Global mean sea level increased by 0.20 [0.15 to 0.25] m between 1901 and 2018. The average rate of sea level rise was
1.3 [0.6 to 2.1] mm yr–1 between 1901 and 1971, increasing to 1.9 [0.8 to 2.9] mm yr–1 between 1971 and 2006, and
further increasing to 3.7 [3.2 to 4.2] mm yr–1 between 2006 and 2018 (high confidence). Human influence was very likely
the main driver of these increases since at least 1971.
		
{2.3, 3.5, 9.6, Cross-Chapter Box 9.1, Box TS.4}

8

The term ‘global surface temperature’ is used in reference to both global mean surface temperature and global surface air temperature throughout this SPM. Changes in these
quantities are assessed with high confidence to differ by at most 10% from one another, but conflicting lines of evidence lead to low confidence in the sign (direction) of any
difference in long-term trend. {Cross-Section Box TS.1}

9

The period 1850–1900 represents the earliest period of sufficiently globally complete observations to estimate global surface temperature and, consistent with AR5 and SR1.5, is
used as an approximation for pre-industrial conditions.

10

Since AR5, methodological advances and new datasets have provided a more complete spatial representation of changes in surface temperature, including in the Arctic. These
and other improvements have also increased the estimate of global surface temperature change by approximately 0.1°C, but this increase does not represent additional physical
warming since AR5.

11

The period distinction with A.1.2 arises because the attribution studies consider this slightly earlier period. The observed warming to 2010–2019 is 1.06 [0.88 to 1.21] °C.

12

Throughout this SPM, ‘main driver’ means responsible for more than 50% of the change.
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A.1.8 	Changes in the land biosphere since 1970 are consistent with global warming: climate zones have shifted poleward in
both hemispheres, and the growing season has on average lengthened by up to two days per decade since the 1950s
in the Northern Hemisphere extratropics (high confidence).
		
{2.3, TS.2.6}
SPM

Human inﬂuence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years
Changes in global surface temperature relative to 1850–1900
(b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850–2020)

(a) Change in global surface temperature (decadal average)
as reconstructed (1–2000) and observed (1850–2020)
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Figure SPM.1 | History of global temperature change and causes of recent warming
Panel (a) Changes in global surface temperature reconstructed from paleoclimate archives (solid grey line, years 1–2000) and from direct
observations (solid black line, 1850–2020), both relative to 1850–1900 and decadally averaged. The vertical bar on the left shows the estimated temperature
(very likely range) during the warmest multi-century period in at least the last 100,000 years, which occurred around 6500 years ago during the current interglacial
period (Holocene). The Last Interglacial, around 125,000 years ago, is the next most recent candidate for a period of higher temperature. These past warm periods
were caused by slow (multi-millennial) orbital variations. The grey shading with white diagonal lines shows the very likely ranges for the temperature reconstructions.
Panel (b) Changes in global surface temperature over the past 170 years (black line) relative to 1850–1900 and annually averaged, compared to
Coupled Model Intercomparison Project Phase 6 (CMIP6) climate model simulations (see Box SPM.1) of the temperature response to both human and natural
drivers (brown) and to only natural drivers (solar and volcanic activity, green). Solid coloured lines show the multi-model average, and coloured shades show the
very likely range of simulations. (See Figure SPM.2 for the assessed contributions to warming).
{2.3.1; Cross-Chapter Box 2.3; 3.3; TS.2.2; Cross-Section Box TS.1, Figure 1a}

6
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Observed warming is driven by emissions from human activities, with
greenhouse gas warming partly masked by aerosol cooling
Observed warming

Contributions to warming based on two complementary approaches

(a) Observed warming
2010–2019 relative to
1850–1900
ºC
2.0

(b) Aggregated contributions to
2010–2019 warming relative to
1850–1900, assessed from
attribution studies

ºC
2.0

(c) Contributions to 2010–2019
warming relative to 1850–1900,
assessed from radiative
forcing studies

SPM
ºC
2.0

–1.0

–1.0

Black carbon

Aviation contrails

–1.0

Land-use reﬂectance
and irrigation

–0.5

Ammonia

–0.5

Organic carbon

–0.5

Sulphur dioxide

0.0

Volatile organic compounds
and carbon monoxide

0.0

Nitrogen oxides

0.0

Halogenated gases

0.5

Nitrous oxide

0.5

Methane

0.5

Carbon dioxide

1.0

Internal variability

1.0

Solar and volcanic drivers

1.0

Other human drivers

1.5

Well-mixed greenhouse gases

1.5

Total human inﬂuence

1.5

Mainly contribute to
Mainly contribute to
changes in
changes in
non-CO₂ greenhouse gases anthropogenic aerosols

Figure SPM.2 | Assessed contributions to observed warming in 2010–2019 relative to 1850–1900
Panel (a) Observed global warming (increase in global surface temperature). Whiskers show the very likely range.
Panel (b) Evidence from attribution studies, which synthesize information from climate models and observations. The panel shows temperature
change attributed to: total human influence; changes in well-mixed greenhouse gas concentrations; other human drivers due to aerosols, ozone and land-use
change (land-use reflectance); solar and volcanic drivers; and internal climate variability. Whiskers show likely ranges.
Panel (c) Evidence from the assessment of radiative forcing and climate sensitivity. The panel shows temperature changes from individual components
of human influence: emissions of greenhouse gases, aerosols and their precursors; land-use changes (land-use reflectance and irrigation); and aviation contrails.
Whiskers show very likely ranges. Estimates account for both direct emissions into the atmosphere and their effect, if any, on other climate drivers. For aerosols,
both direct effects (through radiation) and indirect effects (through interactions with clouds) are considered.
{Cross-Chapter Box 2.3, 3.3.1, 6.4.2, 7.3}
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A.2		The scale of recent changes across the climate system as a whole – and the present state of many aspects of
the climate system – are unprecedented over many centuries to many thousands of years.
		
{2.2, 2.3, Cross-Chapter Box 2.1, 5.1} (Figure SPM.1)
A.2.1	In 2019, atmospheric CO2 concentrations were higher than at any time in at least 2 million years (high confidence), and
concentrations of CH4 and N2O were higher than at any time in at least 800,000 years (very high confidence). Since 1750,
increases in CO2 (47%) and CH4 (156%) concentrations far exceed – and increases in N2O (23%) are similar to – the natural
multi-millennial changes between glacial and interglacial periods over at least the past 800,000 years (very high confidence).
		
{2.2, 5.1, TS.2.2}

SPM

A.2.2	Global surface temperature has increased faster since 1970 than in any other 50-year period over at least the last 2000
years (high confidence). Temperatures during the most recent decade (2011–2020) exceed those of the most recent
multi-century warm period, around 6500 years ago13 [0.2°C to 1°C relative to 1850–1900] (medium confidence). Prior
to that, the next most recent warm period was about 125,000 years ago, when the multi-century temperature [0.5°C to
1.5°C relative to 1850–1900] overlaps the observations of the most recent decade (medium confidence).
		
{2.3, Cross-Chapter Box 2.1, Cross-Section Box TS.1} (Figure SPM.1)
A.2.3	In 2011–2020, annual average Arctic sea ice area reached its lowest level since at least 1850 (high confidence). Late
summer Arctic sea ice area was smaller than at any time in at least the past 1000 years (medium confidence). The global
nature of glacier retreat since the 1950s, with almost all of the world’s glaciers retreating synchronously, is unprecedented
in at least the last 2000 years (medium confidence).
		
{2.3, TS.2.5}
A.2.4	Global mean sea level has risen faster since 1900 than over any preceding century in at least the last 3000 years (high
confidence). The global ocean has warmed faster over the past century than since the end of the last deglacial transition
(around 11,000 years ago) (medium confidence). A long-term increase in surface open ocean pH occurred over the past
50 million years (high confidence). However, surface open ocean pH as low as recent decades is unusual in the last
2 million years (medium confidence).
		
{2.3, TS.2.4, Box TS.4}
A.3		Human-induced climate change is already affecting many weather and climate extremes in every region
across the globe. Evidence of observed changes in extremes such as heatwaves, heavy precipitation, droughts,
and tropical cyclones, and, in particular, their attribution to human influence, has strengthened since AR5.
		{2.3, 3.3, 8.2, 8.3, 8.4, 8.5, 8.6, Box 8.1, Box 8.2, Box 9.2, 10.6, 11.2, 11.3, 11.4, 11.6, 11.7, 11.8, 11.9, 12.3}
(Figure SPM.3)
A.3.1	It is virtually certain that hot extremes (including heatwaves) have become more frequent and more intense across most
land regions since the 1950s, while cold extremes (including cold waves) have become less frequent and less severe, with
high confidence that human-induced climate change is the main driver14 of these changes. Some recent hot extremes
observed over the past decade would have been extremely unlikely to occur without human influence on the climate
system. Marine heatwaves have approximately doubled in frequency since the 1980s (high confidence), and human
influence has very likely contributed to most of them since at least 2006.
		
{Box 9.2, 11.2, 11.3, 11.9, TS.2.4, TS.2.6, Box TS.10} (Figure SPM.3)
A.3.2	The frequency and intensity of heavy precipitation events have increased since the 1950s over most land area for which
observational data are sufficient for trend analysis (high confidence), and human-induced climate change is likely the
main driver. Human-induced climate change has contributed to increases in agricultural and ecological droughts15 in some
regions due to increased land evapotranspiration16 (medium confidence).
		
{8.2, 8.3, 11.4, 11.6, 11.9, TS.2.6, Box TS.10} (Figure SPM.3)

8

13

As stated in section B.1, even under the very low emissions scenario SSP1-1.9, temperatures are assessed to remain elevated above those of the most recent decade until at least
2100 and therefore warmer than the century-scale period 6500 years ago.

14

As indicated in footnote 12, throughout this SPM, ‘main driver’ means responsible for more than 50% of the change.

15

Agricultural and ecological drought (depending on the affected biome): a period with abnormal soil moisture deficit, which results from combined shortage of precipitation
and excess evapotranspiration, and during the growing season impinges on crop production or ecosystem function in general (see Annex VII: Glossary). Observed changes in
meteorological droughts (precipitation deficits) and hydrological droughts (streamflow deficits) are distinct from those in agricultural and ecological droughts and are addressed in
the underlying AR6 material (Chapter 11).

16

The combined processes through which water is transferred to the atmosphere from open water and ice surfaces, bare soils and vegetation that make up the Earth’s surface (Glossary).

Climate Change Action Committee 2021-11-11

35 of 203

Attachment
7.1.1
Summary for Policymakers
A.3.3	Decreases in global land monsoon precipitation17 from the 1950s to the 1980s are partly attributed to human-caused
Northern Hemisphere aerosol emissions, but increases since then have resulted from rising GHG concentrations and
decadal to multi-decadal internal variability (medium confidence). Over South Asia, East Asia and West Africa, increases
in monsoon precipitation due to warming from GHG emissions were counteracted by decreases in monsoon precipitation
due to cooling from human-caused aerosol emissions over the 20th century (high confidence). Increases in West African
monsoon precipitation since the 1980s are partly due to the growing influence of GHGs and reductions in the cooling
effect of human-caused aerosol emissions over Europe and North America (medium confidence).
		
{2.3, 3.3, 8.2, 8.3, 8.4, 8.5, 8.6, Box 8.1, Box 8.2, 10.6, Box TS.13}

SPM

A.3.4	It is likely that the global proportion of major (Category 3–5) tropical cyclone occurrence has increased over the last four
decades, and it is very likely that the latitude where tropical cyclones in the western North Pacific reach their peak intensity
has shifted northward; these changes cannot be explained by internal variability alone (medium confidence). There is low
confidence in long-term (multi-decadal to centennial) trends in the frequency of all-category tropical cyclones. Event
attribution studies and physical understanding indicate that human-induced climate change increases heavy precipitation
associated with tropical cyclones (high confidence), but data limitations inhibit clear detection of past trends on the
global scale.
		
{8.2, 11.7, Box TS.10}
A.3.5	Human influence has likely increased the chance of compound extreme events18 since the 1950s. This includes increases in
the frequency of concurrent heatwaves and droughts on the global scale (high confidence), fire weather in some regions
of all inhabited continents (medium confidence), and compound flooding in some locations (medium confidence).
		
{11.6, 11.7, 11.8, 12.3, 12.4, TS.2.6, Table TS.5, Box TS.10}

17

The global monsoon is defined as the area in which the annual range (local summer minus local winter) of precipitation is greater than 2.5 mm day–1 (Glossary). Global land monsoon
precipitation refers to the mean precipitation over land areas within the global monsoon.

18

Compound extreme events are the combination of multiple drivers and/or hazards that contribute to societal or environmental risk (Glossary). Examples are concurrent heatwaves
and droughts, compound flooding (e.g., a storm surge in combination with extreme rainfall and/or river flow), compound fire weather conditions (i.e., a combination of hot, dry and
windy conditions), or concurrent extremes at different locations.
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Climate change is already aﬀecting every inhabited region across the globe,
with human inﬂuence contributing to many observed changes in weather
and climate extremes
SPM

Type of observed change
in hot extremes

(a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions
North
America

Increase (41)

WNA

Decrease (0)

GIC

NWN NEN
CNA

SCA

Central
America

Limited data and/or literature (2)

WCE

CAR

Conﬁdence in human contribution
to the observed change

SWS

South
America

WAF

NES

SES

North
America

GIC

NWN NEN

WNA

CNA

SCA

Central
America

Limited data and/or literature (18)

EAS

SAS

SEA

NEAF

PAC
NAU

MDG

CAU

Small
Islands

EAU

SAU

Australasia

Europe

SWS

South
America

Medium
Low due to limited agreement

NEU

NZ

SAH
WAF

NES

SES

RAR

EEU

MED

NSA

SAM

High

WSB

WCA

CAF

ESB

ECA

ARP

Asia

RFE
TIB

EAS

SAS

SEA

NEAF

WSAF SEAF

PAC
NAU

MDG

CAU

ESAF

Africa

SAU

Australasia

Small
Islands

EAU
NZ

SSA

Low due to limited evidence

Type of observed change since the 1950s

(c) Synthesis of assessment of observed change in agricultural and ecological drought
and confidence in human contribution to the observed changes in the world’s regions
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Figure SPM.3 | Synthesis of assessed observed and attributable regional changes
The IPCC AR6 WGI inhabited regions are displayed as hexagons with identical size in their approximate geographical location (see legend for regional acronyms).
All assessments are made for each region as a whole and for the 1950s to the present. Assessments made on different time scales or more local spatial scales might
differ from what is shown in the figure. The colours in each panel represent the four outcomes of the assessment on observed changes. Striped hexagons (white
and light-grey) are used where there is low agreement in the type of change for the region as a whole, and grey hexagons are used when there is limited data and/
or literature that prevents an assessment of the region as a whole. Other colours indicate at least medium confidence in the observed change. The confidence
level for the human influence on these observed changes is based on assessing trend detection and attribution and event attribution literature, and it is indicated
by the number of dots: three dots for high confidence, two dots for medium confidence and one dot for low confidence (single, filled dot: limited agreement; single,
empty dot: limited evidence).
Panel (a) For hot extremes, the evidence is mostly drawn from changes in metrics based on daily maximum temperatures; regional studies using other indices
(heatwave duration, frequency and intensity) are used in addition. Red hexagons indicate regions where there is at least medium confidence in an observed increase
in hot extremes.
Panel (b) For heavy precipitation, the evidence is mostly drawn from changes in indices based on one-day or five-day precipitation amounts using global and
regional studies. Green hexagons indicate regions where there is at least medium confidence in an observed increase in heavy precipitation.
Panel (c) Agricultural and ecological droughts are assessed based on observed and simulated changes in total column soil moisture, complemented
by evidence on changes in surface soil moisture, water balance (precipitation minus evapotranspiration) and indices driven by precipitation and atmospheric
evaporative demand. Yellow hexagons indicate regions where there is at least medium confidence in an observed increase in this type of drought, and green
hexagons indicate regions where there is at least medium confidence in an observed decrease in agricultural and ecological drought.
For all regions, Table TS.5 shows a broader range of observed changes besides the ones shown in this figure. Note that Southern South America (SSA) is the only
region that does not display observed changes in the metrics shown in this figure, but is affected by observed increases in mean temperature, decreases in frost
and increases in marine heatwaves.
{11.9, Atlas 1.3.3, Figure Atlas.2, Table TS.5; Box TS.10, Figure 1}

A.4		Improved knowledge of climate processes, paleoclimate evidence and the response of the climate system to
increasing radiative forcing gives a best estimate of equilibrium climate sensitivity of 3°C, with a narrower
range compared to AR5.
		
{2.2, 7.3, 7.4, 7.5, Box 7.2, 9.4, 9.5, 9.6, Cross-Chapter Box 9.1}
A.4.1	Human-caused radiative forcing of 2.72 [1.96 to 3.48] W m–2 in 2019 relative to 1750 has warmed the climate system. This
warming is mainly due to increased GHG concentrations, partly reduced by cooling due to increased aerosol concentrations.
The radiative forcing has increased by 0.43 W m–2 (19%) relative to AR5, of which 0.34 W m–2 is due to the increase in GHG
concentrations since 2011. The remainder is due to improved scientific understanding and changes in the assessment of
aerosol forcing, which include decreases in concentration and improvement in its calculation (high confidence).
		
{2.2, 7.3, TS.2.2, TS.3.1}
A.4.2	Human-caused net positive radiative forcing causes an accumulation of additional energy (heating) in the climate system,
partly reduced by increased energy loss to space in response to surface warming. The observed average rate of heating of
the climate system increased from 0.50 [0.32 to 0.69] W m–2 for the period 1971–200619 to 0.79 [0.52 to 1.06] W m–2 for
the period 2006–201820 (high confidence). Ocean warming accounted for 91% of the heating in the climate system, with
land warming, ice loss and atmospheric warming accounting for about 5%, 3% and 1%, respectively (high confidence).
		
{7.2, Box 7.2, TS.3.1}
A.4.3	Heating of the climate system has caused global mean sea level rise through ice loss on land and thermal expansion
from ocean warming. Thermal expansion explained 50% of sea level rise during 1971–2018, while ice loss from glaciers
contributed 22%, ice sheets 20% and changes in land-water storage 8%. The rate of ice-sheet loss increased by a factor
of four between 1992–1999 and 2010–2019. Together, ice-sheet and glacier mass loss were the dominant contributors to
global mean sea level rise during 2006–2018 (high confidence).
		
{9.4, 9.5, 9.6, Cross-Chapter Box 9.1}
A.4.4	The equilibrium climate sensitivity is an important quantity used to estimate how the climate responds to radiative
forcing. Based on multiple lines of evidence,21 the very likely range of equilibrium climate sensitivity is between 2°C (high
confidence) and 5°C (medium confidence). The AR6 assessed best estimate is 3°C with a likely range of 2.5°C to 4°C
(high confidence), compared to 1.5°C to 4.5°C in AR5, which did not provide a best estimate.
		
{7.4, 7.5, TS.3.2}

19

Cumulative energy increase of 282 [177 to 387] ZJ over 1971–2006 (1 ZJ = 1021 joules).

20

Cumulative energy increase of 152 [100 to 205] ZJ over 2006–2018.

21

Understanding of climate processes, the instrumental record, paleoclimates and model-based emergent constraints (Glossary).
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Possible Climate Futures

A set of five new illustrative emissions scenarios is considered consistently across this Report to explore the climate response to
a broader range of greenhouse gas (GHG), land-use and air pollutant futures than assessed in AR5. This set of scenarios drives
climate model projections of changes in the climate system. These projections account for solar activity and background forcing
from volcanoes. Results over the 21st century are provided for the near term (2021–2040), mid-term (2041–2060) and long term
(2081–2100) relative to 1850–1900, unless otherwise stated.

Box SPM.1 | Scenarios, Climate Models and Projections
Box SPM.1.1: This Report assesses the climate response to five illustrative scenarios that cover the range of possible future
development of anthropogenic drivers of climate change found in the literature. They start in 2015, and include scenarios22
with high and very high GHG emissions (SSP3-7.0 and SSP5-8.5) and CO2 emissions that roughly double from current
levels by 2100 and 2050, respectively, scenarios with intermediate GHG emissions (SSP2-4.5) and CO2 emissions remaining
around current levels until the middle of the century, and scenarios with very low and low GHG emissions and CO2 emissions
declining to net zero around or after 2050, followed by varying levels of net negative CO2 emissions23 (SSP1-1.9 and
SSP1-2.6), as illustrated in Figure SPM.4. Emissions vary between scenarios depending on socio-economic assumptions,
levels of climate change mitigation and, for aerosols and non-methane ozone precursors, air pollution controls. Alternative
assumptions may result in similar emissions and climate responses, but the socio-economic assumptions and the feasibility
or likelihood of individual scenarios are not part of the assessment.
{1.6, Cross-Chapter Box 1.4, TS.1.3} (Figure SPM.4)
Box SPM.1.2: This Report assesses results from climate models participating in the Coupled Model Intercomparison Project
Phase 6 (CMIP6) of the World Climate Research Programme. These models include new and better representations of
physical, chemical and biological processes, as well as higher resolution, compared to climate models considered in previous
IPCC assessment reports. This has improved the simulation of the recent mean state of most large-scale indicators of climate
change and many other aspects across the climate system. Some differences from observations remain, for example in
regional precipitation patterns. The CMIP6 historical simulations assessed in this Report have an ensemble mean global
surface temperature change within 0.2°C of the observations over most of the historical period, and observed warming is
within the very likely range of the CMIP6 ensemble. However, some CMIP6 models simulate a warming that is either above
or below the assessed very likely range of observed warming.
{1.5, Cross-Chapter Box 2.2, 3.3, 3.8, TS.1.2, Cross-Section Box TS.1} (Figure SPM.1b, Figure SPM.2)
Box SPM.1.3: The CMIP6 models considered in this Report have a wider range of climate sensitivity than in CMIP5 models
and the AR6 assessed very likely range, which is based on multiple lines of evidence. These CMIP6 models also show
a higher average climate sensitivity than CMIP5 and the AR6 assessed best estimate. The higher CMIP6 climate sensitivity
values compared to CMIP5 can be traced to an amplifying cloud feedback that is larger in CMIP6 by about 20%.
{Box 7.1, 7.3, 7.4, 7.5, TS.3.2}
Box SPM.1.4: For the first time in an IPCC report, assessed future changes in global surface temperature, ocean warming
and sea level are constructed by combining multi-model projections with observational constraints based on past simulated
warming, as well as the AR6 assessment of climate sensitivity. For other quantities, such robust methods do not yet exist
to constrain the projections. Nevertheless, robust projected geographical patterns of many variables can be identified at
a given level of global warming, common to all scenarios considered and independent of timing when the global warming
level is reached.
{1.6, 4.3, 4.6, Box 4.1, 7.5, 9.2, 9.6, Cross-Chapter Box 11.1, Cross-Section Box TS.1}

22

Throughout this Report, the five illustrative scenarios are referred to as SSPx-y, where ‘SSPx’ refers to the Shared Socio-economic Pathway or ‘SSP’ describing the socio-economic
trends underlying the scenario, and ‘y’ refers to the approximate level of radiative forcing (in watts per square metre, or W m–2) resulting from the scenario in the year 2100.
A detailed comparison to scenarios used in earlier IPCC reports is provided in Section TS.1.3, and Sections 1.6 and 4.6. The SSPs that underlie the specific forcing scenarios used to
drive climate models are not assessed by WGI. Rather, the SSPx-y labelling ensures traceability to the underlying literature in which specific forcing pathways are used as input to the
climate models. IPCC is neutral with regard to the assumptions underlying the SSPs, which do not cover all possible scenarios. Alternative scenarios may be considered or developed.

23

Net negative CO2 emissions are reached when anthropogenic removals of CO2 exceed anthropogenic emissions (Glossary).

12
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Box SPM.1 (continued)

Future emissions cause future additional warming, with total warming
dominated by past and future CO₂ emissions
SPM

(a) Future annual emissions of CO₂ (left) and of a subset of key non-CO₂ drivers (right), across ﬁve illustrative scenarios
Carbon dioxide (GtCO₂/yr)

Selected contributors to non-CO₂ GHGs
Methane (MtCH₄/yr)

140

800

120

SSP3-7.0

600

SSP5-8.5

SSP5-8.5

400

SSP2-4.5

200
100

0
2015
SSP3-7.0

80

2050

2100

Nitrous oxide (MtN₂O/yr)

60
40

20

SSP3-7.0

10

SSP5-8.5
SSP2-4.5
SSP1-2.6
SSP1-1.9

0
2015

20

SSP1-2.6
SSP1-1.9

2050

2100

One air pollutant and contributor to aerosols
Sulphur dioxide (MtSO₂/yr)

SSP2-4.5

120

0
SSP1-2.6
SSP1-1.9

–20
2015

2050

2100

80

SSP3-7.0

40

SSP2-4.5
SSP5-8.5
SSP1-1.9
SSP1-2.6

0
2015

2050

2100

(b) Contribution to global surface temperature increase from diﬀerent emissions, with a dominant role of CO₂ emissions
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Figure SPM.4 | Future anthropogenic emissions of key drivers of climate change and warming contributions by groups of drivers for
the five illustrative scenarios used in this report
The five scenarios are SSP1-1.9, SSP1-2.6, SSP2-4.5, SSP3-7.0 and SSP5-8.5.
Panel (a) Annual anthropogenic (human-caused) emissions over the 2015–2100 period. Shown are emissions trajectories for carbon dioxide
(CO2) from all sectors (GtCO2/yr) (left graph) and for a subset of three key non-CO2 drivers considered in the scenarios: methane (CH4, MtCH4/yr, top-right
graph); nitrous oxide (N2O, MtN2O/yr, middle-right graph); and sulphur dioxide (SO2, MtSO2/yr, bottom-right graph, contributing to anthropogenic aerosols
in panel (b).
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Panel (b) Warming contributions by groups of anthropogenic drivers and by scenario are shown as the change in global surface
temperature (°C) in 2081–2100 relative to 1850–1900, with indication of the observed warming to date. Bars and whiskers represent median values
and the very likely range, respectively. Within each scenario bar plot, the bars represent: total global warming (°C; ‘total’ bar) (see Table SPM.1); warming
contributions (°C) from changes in CO2 (‘CO2’ bar) and from non-CO2 greenhouse gases (GHGs; ‘non-CO2 GHGs’ bar: comprising well-mixed greenhouse
gases and ozone); and net cooling from other anthropogenic drivers (‘aerosols and land use’ bar: anthropogenic aerosols, changes in reflectance due to
land-use and irrigation changes, and contrails from aviation) (see Figure SPM.2, panel c, for the warming contributions to date for individual drivers). The
best estimate for observed warming in 2010–2019 relative to 1850–1900 (see Figure SPM.2, panel a) is indicated in the darker column in the ‘total’ bar.
Warming contributions in panel (b) are calculated as explained in Table SPM.1 for the total bar. For the other bars, the contribution by groups of drivers is
calculated with a physical climate emulator of global surface temperature that relies on climate sensitivity and radiative forcing assessments.

SPM

{Cross-Chapter Box 1.4; 4.6; Figure 4.35; 6.7; Figures 6.18, 6.22 and 6.24; 7.3; Cross-Chapter Box 7.1; Figure 7.7; Box TS.7; Figures TS.4 and TS.15}

B.1		Global surface temperature will continue to increase until at least mid-century under all emissions scenarios
considered. Global warming of 1.5°C and 2°C will be exceeded during the 21st century unless deep reductions
in CO2 and other greenhouse gas emissions occur in the coming decades.
		{2.3, Cross-Chapter Box 2.3, Cross-Chapter Box 2.4, 4.3, 4.4, 4.5} (Figure SPM.1, Figure SPM.4, Figure SPM.8,
Table SPM.1, Box SPM.1)
B.1.1	Compared to 1850–1900, global surface temperature averaged over 2081–2100 is very likely to be higher by 1.0°C to
1.8°C under the very low GHG emissions scenario considered (SSP1-1.9), by 2.1°C to 3.5°C in the intermediate GHG
emissions scenario (SSP2-4.5) and by 3.3°C to 5.7°C under the very high GHG emissions scenario (SSP5-8.5).24 The last
time global surface temperature was sustained at or above 2.5°C higher than 1850–1900 was over 3 million years ago
(medium confidence).
		
{2.3, Cross-Chapter Box 2.4, 4.3, 4.5, Box TS.2, Box TS.4, Cross-Section Box TS.1} (Table SPM.1)
Table SPM.1 | Changes in global surface temperature, which are assessed based on multiple lines of evidence, for selected 20-year time
periods and the five illustrative emissions scenarios considered. Temperature differences relative to the average global surface temperature of the
period 1850–1900 are reported in °C. This includes the revised assessment of observed historical warming for the AR5 reference period 1986–2005, which
in AR6 is higher by 0.08 [–0.01 to +0.12] °C than in AR5 (see footnote 10). Changes relative to the recent reference period 1995–2014 may be calculated
approximately by subtracting 0.85°C, the best estimate of the observed warming from 1850–1900 to 1995–2014.
{Cross-Chapter Box 2.3, 4.3, 4.4, Cross-Section Box TS.1}
Near term, 2021–2040

Mid-term, 2041–2060

Long term, 2081–2100

Scenario

Best estimate (°C)

Very likely
range (°C)

Best estimate (°C)

Very likely
range (°C)

Best estimate (°C)

Very likely
range (°C)

SSP1-1.9

1.5

1.2 to 1.7

1.6

1.2 to 2.0

1.4

1.0 to 1.8

SSP1-2.6

1.5

1.2 to 1.8

1.7

1.3 to 2.2

1.8

1.3 to 2.4

SSP2-4.5

1.5

1.2 to 1.8

2.0

1.6 to 2.5

2.7

2.1 to 3.5

SSP3-7.0

1.5

1.2 to 1.8

2.1

1.7 to 2.6

3.6

2.8 to 4.6

SSP5-8.5

1.6

1.3 to 1.9

2.4

1.9 to 3.0

4.4

3.3 to 5.7

B.1.2	Based on the assessment of multiple lines of evidence, global warming of 2°C, relative to 1850–1900, would be exceeded
during the 21st century under the high and very high GHG emissions scenarios considered in this report (SSP3-7.0 and
SSP5-8.5, respectively). Global warming of 2°C would extremely likely be exceeded in the intermediate GHG emissions
scenario (SSP2-4.5). Under the very low and low GHG emissions scenarios, global warming of 2°C is extremely unlikely
to be exceeded (SSP1-1.9) or unlikely to be exceeded (SSP1-2.6).25 Crossing the 2°C global warming level in the midterm period (2041–2060) is very likely to occur under the very high GHG emissions scenario (SSP5-8.5), likely to occur
under the high GHG emissions scenario (SSP3-7.0), and more likely than not to occur in the intermediate GHG emissions
scenario (SSP2-4.5).26
		
{4.3, Cross-Section Box TS.1} (Table SPM.1, Figure SPM.4, Box SPM.1)

24

Changes in global surface temperature are reported as running 20-year averages, unless stated otherwise.

25

SSP1-1.9 and SSP1-2.6 are scenarios that start in 2015 and have very low and low GHG emissions, respectively, and CO2 emissions declining to net zero around or after 2050,
followed by varying levels of net negative CO2 emissions.

26

Crossing is defined here as having the assessed global surface temperature change, averaged over a 20-year period, exceed a particular global warming level.

14
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B.1.3	Global warming of 1.5°C relative to 1850–1900 would be exceeded during the 21st century under the intermediate, high
and very high GHG emissions scenarios considered in this report (SSP2-4.5, SSP3-7.0 and SSP5-8.5, respectively). Under
the five illustrative scenarios, in the near term (2021–2040), the 1.5°C global warming level is very likely to be exceeded
under the very high GHG emissions scenario (SSP5-8.5), likely to be exceeded under the intermediate and high GHG
emissions scenarios (SSP2-4.5 and SSP3-7.0), more likely than not to be exceeded under the low GHG emissions scenario
(SSP1-2.6) and more likely than not to be reached under the very low GHG emissions scenario (SSP1-1.9).27 Furthermore, for
the very low GHG emissions scenario (SSP1-1.9), it is more likely than not that global surface temperature would decline
back to below 1.5°C toward the end of the 21st century, with a temporary overshoot of no more than 0.1°C above 1.5°C
global warming.
		
{4.3, Cross-Section Box TS.1} (Table SPM.1, Figure SPM.4)
B.1.4	Global surface temperature in any single year can vary above or below the long-term human-induced trend, due to
substantial natural variability.28 The occurrence of individual years with global surface temperature change above a certain
level, for example 1.5°C or 2°C, relative to 1850–1900 does not imply that this global warming level has been reached.29
{Cross-Chapter Box 2.3, 4.3, 4.4, Box 4.1, Cross-Section Box TS.1} (Table SPM.1, Figure SPM.1, Figure SPM.8)
B.2		Many changes in the climate system become larger in direct relation to increasing global warming. They
include increases in the frequency and intensity of hot extremes, marine heatwaves, heavy precipitation,
and, in some regions, agricultural and ecological droughts; an increase in the proportion of intense tropical
cyclones; and reductions in Arctic sea ice, snow cover and permafrost.
		{4.3, 4.5, 4.6, 7.4, 8.2, 8.4, Box 8.2, 9.3, 9.5, Box 9.2, 11.1, 11.2, 11.3, 11.4, 11.6, 11.7, 11.9, Cross-Chapter Box
11.1, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.4, Atlas.5, Atlas.6, Atlas.7, Atlas.8, Atlas.9, Atlas.10, Atlas.11}
(Figure SPM.5, Figure SPM.6, Figure SPM.8)
B.2.1	It is virtually certain that the land surface will continue to warm more than the ocean surface (likely 1.4 to 1.7 times more).
It is virtually certain that the Arctic will continue to warm more than global surface temperature, with high confidence
above two times the rate of global warming.
		{2.3, 4.3, 4.5, 4.6, 7.4, 11.1, 11.3, 11.9, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.4, Atlas.5, Atlas.6, Atlas.7, Atlas.8, Atlas.9,
Atlas.10, Atlas.11, Cross-Section Box TS.1, TS.2.6} (Figure SPM.5)
B.2.2	With every additional increment of global warming, changes in extremes continue to become larger. For example, every
additional 0.5°C of global warming causes clearly discernible increases in the intensity and frequency of hot extremes,
including heatwaves (very likely), and heavy precipitation (high confidence), as well as agricultural and ecological
droughts30 in some regions (high confidence). Discernible changes in intensity and frequency of meteorological droughts,
with more regions showing increases than decreases, are seen in some regions for every additional 0.5°C of global
warming (medium confidence). Increases in frequency and intensity of hydrological droughts become larger with
increasing global warming in some regions (medium confidence). There will be an increasing occurrence of some extreme
events unprecedented in the observational record with additional global warming, even at 1.5°C of global warming.
Projected percentage changes in frequency are larger for rarer events (high confidence).
		
{8.2, 11.2, 11.3, 11.4, 11.6, 11.9, Cross-Chapter Box 11.1, Cross-Chapter Box 12.1, TS.2.6} (Figure SPM.5, Figure SPM.6)
B.2.3	Some mid-latitude and semi-arid regions, and the South American Monsoon region, are projected to see the highest
increase in the temperature of the hottest days, at about 1.5 to 2 times the rate of global warming (high confidence). The
Arctic is projected to experience the highest increase in the temperature of the coldest days, at about three times the rate
of global warming (high confidence). With additional global warming, the frequency of marine heatwaves will continue
to increase (high confidence), particularly in the tropical ocean and the Arctic (medium confidence).
		
{Box 9.2, 11.1, 11.3, 11.9, Cross-Chapter Box 11.1, Cross-Chapter Box 12.1, 12.4, TS.2.4, TS.2.6} (Figure SPM.6)

27

The AR6 assessment of when a given global warming level is first exceeded benefits from the consideration of the illustrative scenarios, the multiple lines of evidence entering the
assessment of future global surface temperature response to radiative forcing, and the improved estimate of historical warming. The AR6 assessment is thus not directly comparable to
the SR1.5 SPM, which reported likely reaching 1.5°C global warming between 2030 and 2052, from a simple linear extrapolation of warming rates of the recent past. When considering
scenarios similar to SSP1-1.9 instead of linear extrapolation, the SR1.5 estimate of when 1.5°C global warming is first exceeded is close to the best estimate reported here.

28

Natural variability refers to climatic fluctuations that occur without any human influence, that is, internal variability combined with the response to external natural factors such as
volcanic eruptions, changes in solar activity and, on longer time scales, orbital effects and plate tectonics (Glossary).

29

The internal variability in any single year is estimated to be about ±0.25°C (5–95% range, high confidence).

30

Projected changes in agricultural and ecological droughts are primarily assessed based on total column soil moisture. See footnote 15 for definition and relation to precipitation
and evapotranspiration.
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B.2.4	It is very likely that heavy precipitation events will intensify and become more frequent in most regions with additional global
warming. At the global scale, extreme daily precipitation events are projected to intensify by about 7% for each 1°C of global
warming (high confidence). The proportion of intense tropical cyclones (Category 4–5) and peak wind speeds of the most
intense tropical cyclones are projected to increase at the global scale with increasing global warming (high confidence).
		
{8.2, 11.4, 11.7, 11.9, Cross-Chapter Box 11.1, Box TS.6, TS.4.3.1} (Figure SPM.5, Figure SPM.6)
SPM

B.2.5	Additional warming is projected to further amplify permafrost thawing and loss of seasonal snow cover, of land ice and of
Arctic sea ice (high confidence). The Arctic is likely to be practically sea ice-free in September31 at least once before 2050
under the five illustrative scenarios considered in this report, with more frequent occurrences for higher warming levels.
There is low confidence in the projected decrease of Antarctic sea ice.
		{4.3, 4.5, 7.4, 8.2, 8.4, Box 8.2, 9.3, 9.5, 12.4, Cross-Chapter Box 12.1, Atlas.5, Atlas.6, Atlas.8, Atlas.9, Atlas.11, TS.2.5}
(Figure SPM.8)

With every increment of global warming, changes get larger
in regional mean temperature, precipitation and soil moisture
(a) Annual mean temperature change (°C)
at 1°C global warming

Observed change per 1°C global warming

Simulated change at 1°C global warming

Warming at 1°C aﬀects all continents and
is generally larger over land than over the
oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

(b) Annual mean temperature change (°C)
relative to 1850–1900
Simulated change at 1.5°C global warming

Across warming levels, land areas warm more than ocean areas, and the
Arctic and Antarctica warm more than the tropics.
Simulated change at 2°C global warming

Simulated change at 4°C global warming

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7
Change (°C)

31

16

Warmer

Monthly average sea ice area of less than 1 million km2, which is about 15% of the average September sea ice area observed in 1979–1988.
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(c) Annual mean precipitation change (%)
relative to 1850–1900
Simulated change at 1.5°C global warming

Precipitation is projected to increase over high latitudes, the equatorial
Paciﬁc and parts of the monsoon regions, but decrease over parts of the
subtropics and in limited areas of the tropics.
Simulated change at 2°C global warming

Simulated change at 4°C global warming

SPM

Relatively small absolute changes
may appear as large % changes in
regions with dry baseline conditions.

–40

–30
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(d) Annual mean total column soil
moisture change (standard deviation)
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Across warming levels, changes in soil moisture largely follow changes in
precipitation but also show some diﬀerences due to the inﬂuence of
evapotranspiration.

Simulated change at 1.5°C global warming

Relatively small absolute changes
may appear large when expressed
in units of standard deviation in dry
regions with little interannual
variability in baseline conditions.

–20

Simulated change at 2°C global warming
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–1.0
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of interannual variability)
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1.5

Wetter

Figure SPM.5 | Changes in annual mean surface temperature, precipitation, and soil moisture
Panel (a) Comparison of observed and simulated annual mean surface temperature change. The left map shows the observed changes in annual
mean surface temperature in the period 1850–2020 per °C of global warming (°C). The local (i.e., grid point) observed annual mean surface temperature changes
are linearly regressed against the global surface temperature in the period 1850–2020. Observed temperature data are from Berkeley Earth, the dataset with
the largest coverage and highest horizontal resolution. Linear regression is applied to all years for which data at the corresponding grid point is available. The
regression method was used to take into account the complete observational time series and thereby reduce the role of internal variability at the grid point level.
White indicates areas where time coverage was 100 years or less and thereby too short to calculate a reliable linear regression. The right map is based on model
simulations and shows change in annual multi-model mean simulated temperatures at a global warming level of 1°C (20-year mean global surface temperature
change relative to 1850–1900). The triangles at each end of the colour bar indicate out-of-bound values, that is, values above or below the given limits.
Panel (b) Simulated annual mean temperature change (°C), panel (c) precipitation change (%), and panel (d) total column soil moisture change
(standard deviation of interannual variability) at global warming levels of 1.5°C, 2°C and 4°C (20-year mean global surface temperature change relative
to 1850–1900). Simulated changes correspond to Coupled Model Intercomparison Project Phase 6 (CMIP6) multi-model mean change (median change for soil
moisture) at the corresponding global warming level, that is, the same method as for the right map in panel (a).
In panel (c), high positive percentage changes in dry regions may correspond to small absolute changes. In panel (d), the unit is the standard deviation
of interannual variability in soil moisture during 1850–1900. Standard deviation is a widely used metric in characterizing drought severity. A projected
reduction in mean soil moisture by one standard deviation corresponds to soil moisture conditions typical of droughts that occurred about once every six years
during 1850–1900. In panel (d), large changes in dry regions with little interannual variability in the baseline conditions can correspond to small absolute
change. The triangles at each end of the colour bars indicate out-of-bound values, that is, values above or below the given limits. Results from all models
reaching the corresponding warming level in any of the five illustrative scenarios (SSP1-1.9, SSP1-2.6, SSP2-4.5, SSP3-7.0 and SSP5-8.5) are averaged.
Maps of annual mean temperature and precipitation changes at a global warming level of 3°C are available in Figure 4.31 and Figure 4.32 in Section 4.6.
Corresponding maps of panels (b), (c) and (d), including hatching to indicate the level of model agreement at grid-cell level, are found in Figures 4.31, 4.32 and
11.19, respectively; as highlighted in Cross-Chapter Box Atlas.1, grid-cell level hatching is not informative for larger spatial scales (e.g., over AR6 reference regions)
where the aggregated signals are less affected by small-scale variability, leading to an increase in robustness.
{Figure 1.14, 4.6.1, Cross-Chapter Box 11.1, Cross-Chapter Box Atlas.1, TS.1.3.2, Figures TS.3 and TS.5}
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Projected changes in extremes are larger in frequency and intensity with
every additional increment of global warming
10-year event

SPM

Hot temperature extremes over land
50-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
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Figure SPM.6 | Projected changes in the intensity and frequency of hot temperature extremes over land, extreme precipitation over land,
and agricultural and ecological droughts in drying regions
Projected changes are shown at global warming levels of 1°C, 1.5°C, 2°C, and 4°C and are relative to 1850–1900,9 representing a climate without human
influence. The figure depicts frequencies and increases in intensity of 10- or 50-year extreme events from the base period (1850–1900) under different global
warming levels.
Hot temperature extremes are defined as the daily maximum temperatures over land that were exceeded on average once in a decade (10-year event) or once
in 50 years (50-year event) during the 1850–1900 reference period. Extreme precipitation events are defined as the daily precipitation amount over land that
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was exceeded on average once in a decade during the 1850–1900 reference period. Agricultural and ecological drought events are defined as the annual
average of total column soil moisture below the 10th percentile of the 1850–1900 base period. These extremes are defined on model grid box scale. For hot
temperature extremes and extreme precipitation, results are shown for the global land. For agricultural and ecological drought, results are shown for drying regions
only, which correspond to the AR6 regions in which there is at least medium confidence in a projected increase in agricultural and ecological droughts at the 2°C
warming level compared to the 1850–1900 base period in the Coupled Model Intercomparison Project Phase 6 (CMIP6). These regions include Western North
America, Central North America, Northern Central America, Southern Central America, Caribbean, Northern South America, North-Eastern South America, South
American Monsoon, South-Western South America, Southern South America, Western and Central Europe, Mediterranean, West Southern Africa, East Southern
Africa, Madagascar, Eastern Australia, and Southern Australia (Caribbean is not included in the calculation of the figure because of the too-small number of full land
grid cells). The non-drying regions do not show an overall increase or decrease in drought severity. Projections of changes in agricultural and ecological droughts
in the CMIP Phase 5 (CMIP5) multi-model ensemble differ from those in CMIP6 in some regions, including in parts of Africa and Asia. Assessments of projected
changes in meteorological and hydrological droughts are provided in Chapter 11.
In the ‘frequency’ section, each year is represented by a dot. The dark dots indicate years in which the extreme threshold is exceeded, while light dots are years
when the threshold is not exceeded. Values correspond to the medians (in bold) and their respective likely ranges based on the 5–95% range of the multi-model
ensemble from simulations of CMIP6 under different Shared Socio-economic Pathway scenarios. For consistency, the number of dark dots is based on the roundedup median. In the ‘intensity’ section, medians and their likely ranges, also based on the 5–95% range of the multi-model ensemble from simulations of CMIP6,
are displayed as dark and light bars, respectively. Changes in the intensity of hot temperature extremes and extreme precipitation are expressed as degree Celsius
and percentage. As for agricultural and ecological drought, intensity changes are expressed as fractions of standard deviation of annual soil moisture.
{11.1; 11.3; 11.4; 11.6; 11.9; Figures 11.12, 11.15, 11.6, 11.7, and 11.18}

B.3		Continued global warming is projected to further intensify the global water cycle, including its variability,
global monsoon precipitation and the severity of wet and dry events.
		
{4.3, 4.4, 4.5, 4.6, 8.2, 8.3, 8.4, 8.5, Box 8.2, 11.4, 11.6, 11.9, 12.4, Atlas.3} (Figure SPM.5, Figure SPM.6)
B.3.1	There is strengthened evidence since AR5 that the global water cycle will continue to intensify as global temperatures
rise (high confidence), with precipitation and surface water flows projected to become more variable over most land
regions within seasons (high confidence) and from year to year (medium confidence). The average annual global land
precipitation is projected to increase by 0–5% under the very low GHG emissions scenario (SSP1-1.9), 1.5–8% for the
intermediate GHG emissions scenario (SSP2-4.5) and 1–13% under the very high GHG emissions scenario (SSP5-8.5) by
2081–2100 relative to 1995–2014 (likely ranges). Precipitation is projected to increase over high latitudes, the equatorial
Pacific and parts of the monsoon regions, but decrease over parts of the subtropics and limited areas in the tropics
in SSP2-4.5, SSP3-7.0 and SSP5-8.5 (very likely). The portion of the global land experiencing detectable increases or
decreases in seasonal mean precipitation is projected to increase (medium confidence). There is high confidence in an
earlier onset of spring snowmelt, with higher peak flows at the expense of summer flows in snow-dominated regions
globally.
		
{4.3, 4.5, 4.6, 8.2, 8.4, Atlas.3, TS.2.6, TS.4.3, Box TS.6} (Figure SPM.5)
B.3.2	A warmer climate will intensify very wet and very dry weather and climate events and seasons, with implications for
flooding or drought (high confidence), but the location and frequency of these events depend on projected changes in
regional atmospheric circulation, including monsoons and mid-latitude storm tracks. It is very likely that rainfall variability
related to the El Niño–Southern Oscillation is projected to be amplified by the second half of the 21st century in the
SSP2-4.5, SSP3-7.0 and SSP5-8.5 scenarios.
		
{4.3, 4.5, 4.6, 8.2, 8.4, 8.5, 11.4, 11.6, 11.9, 12.4, TS.2.6, TS.4.2, Box TS.6} (Figure SPM.5, Figure SPM.6)
B.3.3	Monsoon precipitation is projected to increase in the mid- to long term at the global scale, particularly over South and
South East Asia, East Asia and West Africa apart from the far west Sahel (high confidence). The monsoon season is
projected to have a delayed onset over North and South America and West Africa (high confidence) and a delayed retreat
over West Africa (medium confidence).
		
{4.4, 4.5, 8.2, 8.3, 8.4, Box 8.2, Box TS.13}
B.3.4	A projected southward shift and intensification of Southern Hemisphere summer mid-latitude storm tracks and associated
precipitation is likely in the long term under high GHG emissions scenarios (SSP3-7.0, SSP5-8.5), but in the near term
the effect of stratospheric ozone recovery counteracts these changes (high confidence). There is medium confidence in
a continued poleward shift of storms and their precipitation in the North Pacific, while there is low confidence in projected
changes in the North Atlantic storm tracks.
		
{4.4, 4.5, 8.4, TS.2.3, TS.4.2}
B.4		Under scenarios with increasing CO2 emissions, the ocean and land carbon sinks are projected to be less
effective at slowing the accumulation of CO2 in the atmosphere.
		
{4.3, 5.2, 5.4, 5.5, 5.6} (Figure SPM.7)
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B.4.1	While natural land and ocean carbon sinks are projected to take up, in absolute terms, a progressively larger amount
of CO2 under higher compared to lower CO2 emissions scenarios, they become less effective, that is, the proportion of
emissions taken up by land and ocean decrease with increasing cumulative CO2 emissions. This is projected to result in
a higher proportion of emitted CO2 remaining in the atmosphere (high confidence).
		
{5.2, 5.4, Box TS.5} (Figure SPM.7)
B.4.2	Based on model projections, under the intermediate GHG emissions scenario that stabilizes atmospheric CO2 concentrations
this century (SSP2-4.5), the rates of CO2 taken up by the land and ocean are projected to decrease in the second half of
the 21st century (high confidence). Under the very low and low GHG emissions scenarios (SSP1-1.9, SSP1-2.6), where CO2
concentrations peak and decline during the 21st century, the land and ocean begin to take up less carbon in response
to declining atmospheric CO2 concentrations (high confidence) and turn into a weak net source by 2100 under SSP1-1.9
(medium confidence). It is very unlikely that the combined global land and ocean sink will turn into a source by 2100
under scenarios without net negative emissions (SSP2-4.5, SSP3-7.0, SSP5-8.5).32
		
{4.3, 5.4, 5.5, 5.6, Box TS.5, TS.3.3}
B.4.3	The magnitude of feedbacks between climate change and the carbon cycle becomes larger but also more uncertain
in high CO2 emissions scenarios (very high confidence). However, climate model projections show that the uncertainties in
atmospheric CO2 concentrations by 2100 are dominated by the differences between emissions scenarios (high confidence).
Additional ecosystem responses to warming not yet fully included in climate models, such as CO2 and CH4 fluxes from
wetlands, permafrost thaw and wildfires, would further increase concentrations of these gases in the atmosphere
(high confidence).
		
{5.4, Box TS.5, TS.3.2}

The proportion of CO₂ emissions taken up by land and ocean carbon sinks
is smaller in scenarios with higher cumulative CO₂ emissions
Total cumulative CO₂ emissions taken up by land and ocean (colours) and remaining in the atmosphere (grey)
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Figure SPM.7 | Cumulative anthropogenic CO2 emissions taken up by land and ocean sinks by 2100 under the five illustrative scenarios
The cumulative anthropogenic (human-caused) carbon dioxide (CO2) emissions taken up by the land and ocean sinks under the five illustrative scenarios (SSP1-1.9,
SSP1-2.6, SSP2-4.5, SSP3-7.0 and SSP5-8.5) are simulated from 1850 to 2100 by Coupled Model Intercomparison Project Phase 6 (CMIP6) climate models in the
concentration-driven simulations. Land and ocean carbon sinks respond to past, current and future emissions; therefore, cumulative sinks from 1850 to 2100 are
presented here. During the historical period (1850–2019) the observed land and ocean sink took up 1430 GtCO2 (59% of the emissions).

32
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These projected adjustments of carbon sinks to stabilization or decline of atmospheric CO2 are accounted for in calculations of remaining carbon budgets.
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The bar chart illustrates the projected amount of cumulative anthropogenic CO2 emissions (GtCO2) between 1850 and 2100 remaining in the atmosphere (grey
part) and taken up by the land and ocean (coloured part) in the year 2100. The doughnut chart illustrates the proportion of the cumulative anthropogenic
CO2 emissions taken up by the land and ocean sinks and remaining in the atmosphere in the year 2100. Values in % indicate the proportion of the cumulative
anthropogenic CO2 emissions taken up by the combined land and ocean sinks in the year 2100. The overall anthropogenic carbon emissions are calculated by
adding the net global land-use emissions from the CMIP6 scenario database to the other sectoral emissions calculated from climate model runs with prescribed CO2
concentrations.33 Land and ocean CO2 uptake since 1850 is calculated from the net biome productivity on land, corrected for CO2 losses due to land-use change by
adding the land-use change emissions, and net ocean CO2 flux.
{5.2.1; Table 5.1; 5.4.5; Figure 5.25; Box TS.5; Box TS.5, Figure 1}

SPM

B.5		Many changes due to past and future greenhouse gas emissions are irreversible for centuries to millennia,
especially changes in the ocean, ice sheets and global sea level.
		
{2.3, Cross-Chapter Box 2.4, 4.3, 4.5, 4.7, 5.3, 9.2, 9.4, 9.5, 9.6, Box 9.4} (Figure SPM.8)
B.5.1	Past GHG emissions since 1750 have committed the global ocean to future warming (high confidence). Over the rest of
the 21st century, likely ocean warming ranges from 2–4 (SSP1-2.6) to 4–8 times (SSP5-8.5) the 1971–2018 change. Based
on multiple lines of evidence, upper ocean stratification (virtually certain), ocean acidification (virtually certain) and ocean
deoxygenation (high confidence) will continue to increase in the 21st century, at rates dependent on future emissions.
Changes are irreversible on centennial to millennial time scales in global ocean temperature (very high confidence),
deep-ocean acidification (very high confidence) and deoxygenation (medium confidence).
		
{4.3, 4.5, 4.7, 5.3, 9.2, TS.2.4} (Figure SPM.8)
B.5.2	Mountain and polar glaciers are committed to continue melting for decades or centuries (very high confidence). Loss of
permafrost carbon following permafrost thaw is irreversible at centennial time scales (high confidence). Continued ice
loss over the 21st century is virtually certain for the Greenland Ice Sheet and likely for the Antarctic Ice Sheet. There is
high confidence that total ice loss from the Greenland Ice Sheet will increase with cumulative emissions. There is limited
evidence for low-likelihood, high-impact outcomes (resulting from ice-sheet instability processes characterized by deep
uncertainty and in some cases involving tipping points) that would strongly increase ice loss from the Antarctic Ice Sheet
for centuries under high GHG emissions scenarios.34
		
{4.3, 4.7, 5.4, 9.4, 9.5, Box 9.4, Box TS.1, TS.2.5}
B.5.3	It is virtually certain that global mean sea level will continue to rise over the 21st century. Relative to 1995–2014, the likely
global mean sea level rise by 2100 is 0.28–0.55 m under the very low GHG emissions scenario (SSP1-1.9); 0.32–0.62 m
under the low GHG emissions scenario (SSP1-2.6); 0.44–0.76 m under the intermediate GHG emissions scenario (SSP2-4.5);
and 0.63–1.01 m under the very high GHG emissions scenario (SSP5-8.5); and by 2150 is 0.37–0.86 m under the very
low scenario (SSP1-1.9); 0.46–0.99 m under the low scenario (SSP1-2.6); 0.66–1.33 m under the intermediate scenario
(SSP2-4.5); and 0.98–1.88 m under the very high scenario (SSP5-8.5) (medium confidence).35 Global mean sea level rise
above the likely range – approaching 2 m by 2100 and 5 m by 2150 under a very high GHG emissions scenario (SSP5-8.5)
(low confidence) – cannot be ruled out due to deep uncertainty in ice-sheet processes.
		
{4.3, 9.6, Box 9.4, Box TS.4} (Figure SPM.8)
B.5.4	In the longer term, sea level is committed to rise for centuries to millennia due to continuing deep-ocean warming and
ice-sheet melt and will remain elevated for thousands of years (high confidence). Over the next 2000 years, global mean
sea level will rise by about 2 to 3 m if warming is limited to 1.5°C, 2 to 6 m if limited to 2°C and 19 to 22 m with 5°C of
warming, and it will continue to rise over subsequent millennia (low confidence). Projections of multi-millennial global
mean sea level rise are consistent with reconstructed levels during past warm climate periods: likely 5–10 m higher than
today around 125,000 years ago, when global temperatures were very likely 0.5°C–1.5°C higher than 1850–1900; and very
likely 5–25 m higher roughly 3 million years ago, when global temperatures were 2.5°C–4°C higher (medium confidence).
		
{2.3, Cross-Chapter Box 2.4, 9.6, Box TS.2, Box TS.4, Box TS.9}

33

The other sectoral emissions are calculated as the residual of the net land and ocean CO2 uptake and the prescribed atmospheric CO2 concentration changes in the CMIP6
simulations. These calculated emissions are net emissions and do not separate gross anthropogenic emissions from removals, which are included implicitly.

34

Low-likelihood, high-impact outcomes are those whose probability of occurrence is low or not well known (as in the context of deep uncertainty) but whose potential impacts on
society and ecosystems could be high. A tipping point is a critical threshold beyond which a system reorganizes, often abruptly and/or irreversibly. (Glossary) {1.4, Cross-Chapter Box
1.3, 4.7}

35

To compare to the 1986–2005 baseline period used in AR5 and SROCC, add 0.03 m to the global mean sea level rise estimates. To compare to the 1900 baseline period used in
Figure SPM.8, add 0.16 m.
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Human activities aﬀect all the major climate system components, with
some responding over decades and others over centuries
(a) Global surface temperature change relative to 1850–1900
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Figure SPM.8 | Selected indicators of global climate change under the five illustrative scenarios used in this Report
The projections for each of the five scenarios are shown in colour. Shades represent uncertainty ranges – more detail is provided for each panel below. The black
curves represent the historical simulations (panels a, b, c) or the observations (panel d). Historical values are included in all graphs to provide context for the
projected future changes.
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Panel (a) Global surface temperature changes in °C relative to 1850–1900. These changes were obtained by combining Coupled Model Intercomparison
Project Phase 6 (CMIP6) model simulations with observational constraints based on past simulated warming, as well as an updated assessment of equilibrium climate
sensitivity (see Box SPM.1). Changes relative to 1850–1900 based on 20-year averaging periods are calculated by adding 0.85°C (the observed global surface
temperature increase from 1850–1900 to 1995–2014) to simulated changes relative to 1995–2014. Very likely ranges are shown for SSP1-2.6 and SSP3-7.0.
Panel (b) September Arctic sea ice area in 106 km2 based on CMIP6 model simulations. Very likely ranges are shown for SSP1-2.6 and SSP3-7.0. The Arctic is
projected to be practically ice-free near mid-century under intermediate and high GHG emissions scenarios.
Panel (c) Global ocean surface pH (a measure of acidity) based on CMIP6 model simulations. Very likely ranges are shown for SSP1-2.6 and SSP3-7.0.
Panel (d) Global mean sea level change in metres, relative to 1900. The historical changes are observed (from tide gauges before 1992 and altimeters
afterwards), and the future changes are assessed consistently with observational constraints based on emulation of CMIP, ice-sheet, and glacier models. Likely
ranges are shown for SSP1-2.6 and SSP3-7.0. Only likely ranges are assessed for sea level changes due to difficulties in estimating the distribution of deeply
uncertain processes. The dashed curve indicates the potential impact of these deeply uncertain processes. It shows the 83rd percentile of SSP5-8.5 projections that
include low-likelihood, high-impact ice-sheet processes that cannot be ruled out; because of low confidence in projections of these processes, this curve does not
constitute part of a likely range. Changes relative to 1900 are calculated by adding 0.158 m (observed global mean sea level rise from 1900 to 1995–2014) to
simulated and observed changes relative to 1995–2014.
Panel (e) Global mean sea level change at 2300 in metres relative to 1900. Only SSP1-2.6 and SSP5-8.5 are projected at 2300, as simulations that extend
beyond 2100 for the other scenarios are too few for robust results. The 17th–83rd percentile ranges are shaded. The dashed arrow illustrates the 83rd percentile
of SSP5-8.5 projections that include low-likelihood, high-impact ice-sheet processes that cannot be ruled out.
Panels (b) and (c) are based on single simulations from each model, and so include a component of internal variability. Panels (a), (d) and (e) are based on long-term
averages, and hence the contributions from internal variability are small.
{4.3; Figures 4.2, 4.8, and 4.11; 9.6; Figure 9.27; Figures TS.8 and TS.11; Box TS.4, Figure 1}

C.

Climate Information for Risk Assessment
and Regional Adaptation

Physical climate information addresses how the climate system responds to the interplay between human influence, natural drivers
and internal variability. Knowledge of the climate response and the range of possible outcomes, including low-likelihood, high
impact outcomes, informs climate services, the assessment of climate-related risks, and adaptation planning. Physical climate
information at global, regional and local scales is developed from multiple lines of evidence, including observational products,
climate model outputs and tailored diagnostics.
C.1		Natural drivers and internal variability will modulate human-caused changes, especially at regional scales and
in the near term, with little effect on centennial global warming. These modulations are important to consider
in planning for the full range of possible changes.
		{1.4, 2.2, 3.3, Cross-Chapter Box 3.1, 4.4, 4.6, Cross-Chapter Box 4.1, Box 7.2, 8.3, 8.5, 9.2, 10.3, 10.4, 10.6,
11.3, 12.5, Atlas.4, Atlas.5, Atlas.8, Atlas.9, Atlas.10, Atlas.11, Cross-Chapter Box Atlas.2}
C.1.1	The historical global surface temperature record highlights that decadal variability has both enhanced and masked
underlying human-caused long-term changes, and this variability will continue into the future (very high confidence). For
example, internal decadal variability and variations in solar and volcanic drivers partially masked human-caused surface
global warming during 1998–2012, with pronounced regional and seasonal signatures (high confidence). Nonetheless,
the heating of the climate system continued during this period, as reflected in both the continued warming of the global
ocean (very high confidence) and in the continued rise of hot extremes over land (medium confidence).
		
{1.4, 3.3, Cross-Chapter Box 3.1, 4.4, Box 7.2, 9.2, 11.3, Cross-Section Box TS.1} (Figure SPM.1)
C.1.2	Projected human-caused changes in mean climate and climatic impact-drivers (CIDs),36 including extremes, will be either
amplified or attenuated by internal variability (high confidence).37 Near-term cooling at any particular location with
respect to present climate could occur and would be consistent with the global surface temperature increase due to
human influence (high confidence).
		
{1.4, 4.4, 4.6, 10.4, 11.3, 12.5, Atlas.5, Atlas.10, Atlas.11, TS.4.2}

36

Climatic impact-drivers (CIDs) are physical climate system conditions (e.g., means, events, extremes) that affect an element of society or ecosystems. Depending on system tolerance,
CIDs and their changes can be detrimental, beneficial, neutral, or a mixture of each across interacting system elements and regions (Glossary). CID types include heat and cold, wet
and dry, wind, snow and ice, coastal and open ocean.

37

The main internal variability phenomena include El Niño–Southern Oscillation, Pacific Decadal Variability and Atlantic Multi-decadal Variability through their regional influence.
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C.1.3	Internal variability has largely been responsible for the amplification and attenuation of the observed human-caused
decadal-to-multi-decadal mean precipitation changes in many land regions (high confidence). At global and regional
scales, near-term changes in monsoons will be dominated by the effects of internal variability (medium confidence).
In addition to the influence of internal variability, near-term projected changes in precipitation at global and regional
scales are uncertain because of model uncertainty and uncertainty in forcings from natural and anthropogenic aerosols
(medium confidence).
		{1.4, 4.4, 8.3, 8.5, 10.3, 10.4, 10.5, 10.6, Atlas.4, Atlas.8, Atlas.9, Atlas.10, Atlas.11, Cross-Chapter Box Atlas.2, TS.4.2,
Box TS.6, Box TS.13}
C.1.4	Based on paleoclimate and historical evidence, it is likely that at least one large explosive volcanic eruption would occur
during the 21st century.38 Such an eruption would reduce global surface temperature and precipitation, especially over land,
for one to three years, alter the global monsoon circulation, modify extreme precipitation and change many CIDs (medium
confidence). If such an eruption occurs, this would therefore temporarily and partially mask human-caused climate change.
{2.2, 4.4, Cross-Chapter Box 4.1, 8.5, TS.2.1}
C.2		With further global warming, every region is projected to increasingly experience concurrent and multiple
changes in climatic impact-drivers. Changes in several climatic impact-drivers would be more widespread
at 2°C compared to 1.5°C global warming and even more widespread and/or pronounced for higher
warming levels.
		{8.2, 9.3, 9.5, 9.6, Box 10.3, 11.3, 11.4, 11.5, 11.6, 11.7, 11.9, Box 11.3, Box 11.4, Cross-Chapter Box 11.1, 12.2,
12.3, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.4, Atlas.5, Atlas.6, Atlas.7, Atlas.8, Atlas.9, Atlas.10, Atlas.11}
(Table SPM.1, Figure SPM.9)
C.2.1	All regions39 are projected to experience further increases in hot climatic impact-drivers (CIDs) and decreases in cold
CIDs (high confidence). Further decreases are projected in permafrost; snow, glaciers and ice sheets; and lake and Arctic
sea ice (medium to high confidence).40 These changes would be larger at 2°C global warming or above than at 1.5°C
(high confidence). For example, extreme heat thresholds relevant to agriculture and health are projected to be exceeded
more frequently at higher global warming levels (high confidence).
		{9.3, 9.5, 11.3, 11.9, Cross-Chapter Box 11.1, 12.3, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.4, Atlas.5, Atlas.6, Atlas.7,
Atlas.8, Atlas.9, Atlas.10, Atlas.11, TS.4.3} (Table SPM.1, Figure SPM.9)
C.2.2	At 1.5°C global warming, heavy precipitation and associated flooding are projected to intensify and be more frequent
in most regions in Africa and Asia (high confidence), North America (medium to high confidence)40 and Europe (medium
confidence). Also, more frequent and/or severe agricultural and ecological droughts are projected in a few regions in all
inhabited continents except Asia compared to 1850–1900 (medium confidence); increases in meteorological droughts are
also projected in a few regions (medium confidence). A small number of regions are projected to experience increases or
decreases in mean precipitation (medium confidence).
		
{11.4, 11.5, 11.6, 11.9, Atlas.4, Atlas.5, Atlas.7, Atlas.8, Atlas.9, Atlas.10, Atlas.11, TS.4.3} (Table SPM.1)
C.2.3	At 2°C global warming and above, the level of confidence in and the magnitude of the change in droughts and heavy
and mean precipitation increase compared to those at 1.5°C. Heavy precipitation and associated flooding events
are projected to become more intense and frequent in the Pacific Islands and across many regions of North America
and Europe (medium to high confidence).40 These changes are also seen in some regions in Australasia and Central and
South America (medium confidence). Several regions in Africa, South America and Europe are projected to experience an
increase in frequency and/or severity of agricultural and ecological droughts with medium to high confidence;40 increases
are also projected in Australasia, Central and North America, and the Caribbean with medium confidence. A small number
of regions in Africa, Australasia, Europe and North America are also projected to be affected by increases in hydrological
droughts, and several regions are projected to be affected by increases or decreases in meteorological droughts, with
more regions displaying an increase (medium confidence). Mean precipitation is projected to increase in all polar, northern
European and northern North American regions, most Asian regions and two regions of South America (high confidence).
		{11.4, 11.6, 11.9, Cross-Chapter Box 11.1, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.5, Atlas.7, Atlas.8, Atlas.9, Atlas.11,
TS.4.3} (Table SPM.1, Figure SPM.5, Figure SPM.6, Figure SPM.9)

38

Based on 2500 year reconstructions, eruptions more negative than –1 W m–2 occur on average twice per century.

39

Regions here refer to the AR6 WGI reference regions used in this Report to summarize information in sub-continental and oceanic regions. Changes are compared to averages over
the last 20–40 years unless otherwise specified. {1.4, 12.4, Atlas.1}.

40

The specific level of confidence or likelihood depends on the region considered. Details can be found in the Technical Summary and the underlying Report.
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C.2.4	More CIDs across more regions are projected to change at 2°C and above compared to 1.5°C global warming
(high confidence). Region-specific changes include intensification of tropical cyclones and/or extratropical storms
(medium confidence), increases in river floods (medium to high confidence),40 reductions in mean precipitation and
increases in aridity (medium to high confidence),40 and increases in fire weather (medium to high confidence).40 There
is low confidence in most regions in potential future changes in other CIDs, such as hail, ice storms, severe storms, dust
storms, heavy snowfall and landslides.
		{11.7, 11.9, Cross-Chapter Box 11.1, 12.4, 12.5, Cross-Chapter Box 12.1, Atlas.4, Atlas.6, Atlas.7, Atlas.8, Atlas.10, TS.4.3.1,
TS.4.3.2, TS.5} (Table SPM.1, Figure SPM.9)
C.2.5	It is very likely to virtually certain40 that regional mean relative sea level rise will continue throughout the 21st century,
except in a few regions with substantial geologic land uplift rates. Approximately two-thirds of the global coastline has
a projected regional relative sea level rise within ±20% of the global mean increase (medium confidence). Due to relative
sea level rise, extreme sea level events that occurred once per century in the recent past are projected to occur at least
annually at more than half of all tide gauge locations by 2100 (high confidence). Relative sea level rise contributes to
increases in the frequency and severity of coastal flooding in low-lying areas and to coastal erosion along most sandy
coasts (high confidence).
		
{9.6, 12.4, 12.5, Cross-Chapter Box 12.1, Box TS.4, TS.4.3} (Figure SPM.9)
C.2.6	Cities intensify human-induced warming locally, and further urbanization together with more frequent hot extremes will
increase the severity of heatwaves (very high confidence). Urbanization also increases mean and heavy precipitation
over and/or downwind of cities (medium confidence) and resulting runoff intensity (high confidence). In coastal cities,
the combination of more frequent extreme sea level events (due to sea level rise and storm surge) and extreme rainfall/
riverflow events will make flooding more probable (high confidence).
		
{8.2, Box 10.3, 11.3, 12.4, Box TS.14}
C.2.7	Many regions are projected to experience an increase in the probability of compound events with higher global warming
(high confidence). In particular, concurrent heatwaves and droughts are likely to become more frequent. Concurrent
extremes at multiple locations, including in crop-producing areas, become more frequent at 2°C and above compared to
1.5°C global warming (high confidence).
		
{11.8, Box 11.3, Box 11.4, 12.3, 12.4, Cross-Chapter Box 12.1, TS.4.3} (Table SPM.1)
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Multiple climatic impact-drivers are projected to change in all regions
of the world

interactive-atlas.ipcc.ch

Number of land & coastal regions (a) and open-ocean regions (b) where each climatic impact-driver (CID) is projected
to increase or decrease with high conﬁdence (dark shade) or medium conﬁdence (light shade)
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Climatic impact-drivers (CIDs) are physical climate system conditions (e.g., means, events, extremes) that aﬀect an element
of society or ecosystems. Depending on system tolerance, CIDs and their changes can be detrimental, beneﬁcial, neutral,
or a mixture of each across interacting system elements and regions. The CIDs are grouped into seven types, which are
summarized under the icons in the ﬁgure. All regions are projected to experience changes in at least 5 CIDs. Almost all
(96%) are projected to experience changes in at least 10 CIDs and half in at least 15 CIDs. For many CID changes, there is
wide geographical variation, and so each region is projected to experience a speciﬁc set of CID changes. Each bar in the
chart represents a speciﬁc geographical set of changes that can be explored in the WGI Interactive Atlas.

55
45
35
25
15

15

5

5

5

5

15

15

25
35
45
55
BAR CHART LEGEND

Regions with high conﬁdence increase
Regions with medium conﬁdence increase
Regions with high conﬁdence decrease
Regions with medium conﬁdence decrease

LIGHTER-SHADED ‘ENVELOPE’ LEGEND

The height of the lighter shaded ‘envelope’ behind each bar
represents the maximum number of regions for which each
CID is relevant. The envelope is symmetrical about the x-axis
showing the maximum possible number of relevant regions
for CID increase (upper part) or decrease (lower part).

ASSESSED FUTURE CHANGES

Changes refer to a 20–30
year period centred around
2050 and/or consistent
with 2°C global warming
compared to a similar
period within 1960–2014
or 1850–1900.

Figure SPM.9 | Synthesis of the number of AR6 WGI reference regions where climatic impact-drivers are projected to change
A total of 35 climatic impact-drivers (CIDs) grouped into seven types are shown: heat and cold; wet and dry; wind; snow and ice; coastal; open ocean; and other.
For each CID, the bar in the graph below displays the number of AR6 WGI reference regions where it is projected to change. The colours represent the direction
of change and the level of confidence in the change: purple indicates an increase while brown indicates a decrease; darker and lighter shades refer to high and
medium confidence, respectively. Lighter background colours represent the maximum number of regions for which each CID is broadly relevant.
Panel (a) shows the 30 CIDs relevant to the land and coastal regions, while panel (b) shows the five CIDs relevant to the open-ocean regions. Marine heatwaves
and ocean acidity are assessed for coastal ocean regions in panel (a) and for open-ocean regions in panel (b). Changes refer to a 20–30-year period centred around 2050
and/or consistent with 2°C global warming compared to a similar period within 1960–2014, except for hydrological drought and agricultural and ecological drought, which
is compared to 1850–1900. Definitions of the regions are provided in Sections 12.4 and Atlas.1 and the Interactive Atlas (see https://interactive-atlas.ipcc.ch/).
{11.9, 12.2, 12.4, Atlas.1, Table TS.5, Figures TS.22 and TS.25} (Table SPM.1)
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C.3		Low-likelihood outcomes, such as ice-sheet collapse, abrupt ocean circulation changes, some compound
extreme events, and warming substantially larger than the assessed very likely range of future warming,
cannot be ruled out and are part of risk assessment.
		{1.4, Cross-Chapter Box 1.3, 4.3, 4.4, 4.8, Cross-Chapter Box 4.1, 8.6, 9.2, Box 9.4, 11.8, Box 11.2, Cross-Chapter
Box 12.1} (Table SPM.1)
C.3.1	If global warming exceeds the assessed very likely range for a given GHG emissions scenario, including low GHG emissions
scenarios, global and regional changes in many aspects of the climate system, such as regional precipitation and other
CIDs, would also exceed their assessed very likely ranges (high confidence). Such low-likelihood, high-warming outcomes
are associated with potentially very large impacts, such as through more intense and more frequent heatwaves and heavy
precipitation, and high risks for human and ecological systems, particularly for high GHG emissions scenarios.
		
{Cross-Chapter Box 1.3, 4.3, 4.4, 4.8, Box 9.4, Box 11.2, Cross-Chapter Box 12.1, TS.1.4, Box TS.3, Box TS.4} (Table SPM.1)
C.3.2	Low-likelihood, high-impact outcomes34 could occur at global and regional scales even for global warming within the
very likely range for a given GHG emissions scenario. The probability of low-likelihood, high-impact outcomes increases
with higher global warming levels (high confidence). Abrupt responses and tipping points of the climate system, such as
strongly increased Antarctic ice-sheet melt and forest dieback, cannot be ruled out (high confidence).
		
{1.4, 4.3, 4.4, 4.8, 5.4, 8.6, Box 9.4, Cross-Chapter Box 12.1, TS.1.4, TS.2.5, Box TS.3, Box TS.4, Box TS.9} (Table SPM.1)
C.3.3	If global warming increases, some compound extreme events18 with low likelihood in past and current climate will become
more frequent, and there will be a higher likelihood that events with increased intensities, durations and/or spatial extents
unprecedented in the observational record will occur (high confidence).
		
{11.8, Box 11.2, Cross-Chapter Box 12.1, Box TS.3, Box TS.9}
C.3.4	The Atlantic Meridional Overturning Circulation is very likely to weaken over the 21st century for all emissions scenarios.
While there is high confidence in the 21st century decline, there is only low confidence in the magnitude of the trend.
There is medium confidence that there will not be an abrupt collapse before 2100. If such a collapse were to occur, it
would very likely cause abrupt shifts in regional weather patterns and water cycle, such as a southward shift in the
tropical rain belt, weakening of the African and Asian monsoons and strengthening of Southern Hemisphere monsoons,
and drying in Europe.
		
{4.3, 8.6, 9.2, TS2.4, Box TS.3}
C.3.5	Unpredictable and rare natural events not related to human influence on climate may lead to low-likelihood, high-impact
outcomes. For example, a sequence of large explosive volcanic eruptions within decades has occurred in the past, causing
substantial global and regional climate perturbations over several decades. Such events cannot be ruled out in the future,
but due to their inherent unpredictability they are not included in the illustrative set of scenarios referred to in this Report
		
{2.2, Cross-Chapter Box 4.1, Box TS.3} (Box SPM.1)

D.

Limiting Future Climate Change

Since AR5, estimates of remaining carbon budgets have been improved by a new methodology first presented in SR1.5, updated
evidence, and the integration of results from multiple lines of evidence. A comprehensive range of possible future air pollution
controls in scenarios is used to consistently assess the effects of various assumptions on projections of climate and air pollution.
A novel development is the ability to ascertain when climate responses to emissions reductions would become discernible above
natural climate variability, including internal variability and responses to natural drivers.
D.1		From a physical science perspective, limiting human-induced global warming to a specific level requires
limiting cumulative CO2 emissions, reaching at least net zero CO2 emissions, along with strong reductions in
other greenhouse gas emissions. Strong, rapid and sustained reductions in CH4 emissions would also limit the
warming effect resulting from declining aerosol pollution and would improve air quality.
		{3.3, 4.6, 5.1, 5.2, 5.4, 5.5, 5.6, Box 5.2, Cross-Chapter Box 5.1, 6.7, 7.6, 9.6} (Figure SPM.10, Table SPM.2)
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D.1.1	This Report reaffirms with high confidence the AR5 finding that there is a near-linear relationship between cumulative
anthropogenic CO2 emissions and the global warming they cause. Each 1000 GtCO2 of cumulative CO2 emissions is assessed
to likely cause a 0.27°C to 0.63°C increase in global surface temperature with a best estimate of 0.45°C.41 This is a narrower
range compared to AR5 and SR1.5. This quantity is referred to as the transient climate response to cumulative CO2 emissions
(TCRE). This relationship implies that reaching net zero anthropogenic CO2 emissions42 is a requirement to stabilize
human-induced global temperature increase at any level, but that limiting global temperature increase to a specific level
would imply limiting cumulative CO2 emissions to within a carbon budget.43 {5.4, 5.5, TS.1.3, TS.3.3, Box TS.5} (Figure SPM.10)
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Figure SPM.10 | Near-linear relationship between cumulative CO2 emissions and the increase in global surface temperature
Top panel: Historical data (thin black line) shows observed global surface temperature increase in °C since 1850–1900 as a function of historical cumulative carbon
dioxide (CO2) emissions in GtCO2 from 1850 to 2019. The grey range with its central line shows a corresponding estimate of the historical human-caused surface
warming (see Figure SPM.2). Coloured areas show the assessed very likely range of global surface temperature projections, and thick coloured central lines show the
median estimate as a function of cumulative CO2 emissions from 2020 until year 2050 for the set of illustrative scenarios (SSP1-1.9, SSP1-2.6, SSP2-4.5, SSP3-7.0, and
SSP5-8.5; see Figure SPM.4). Projections use the cumulative CO2 emissions of each respective scenario, and the projected global warming includes the contribution
from all anthropogenic forcers. The relationship is illustrated over the domain of cumulative CO2 emissions for which there is high confidence that the transient climate
response to cumulative CO2 emissions (TCRE) remains constant, and for the time period from 1850 to 2050 over which global CO2 emissions remain net positive under
all illustrative scenarios, as there is limited evidence supporting the quantitative application of TCRE to estimate temperature evolution under net negative CO2 emissions.
Bottom panel: Historical and projected cumulative CO2 emissions in GtCO2 for the respective scenarios.
{Section 5.5, Figure 5.31, Figure TS.18}

41

In the literature, units of °C per 1000 PgC (petagrams of carbon) are used, and the AR6 reports the TCRE likely range as 1.0°C to 2.3°C per 1000 PgC in the underlying report, with
a best estimate of 1.65°C.

42

The condition in which anthropogenic carbon dioxide (CO2) emissions are balanced by anthropogenic CO2 removals over a specified period (Glossary).

43

The term ‘carbon budget’ refers to the maximum amount of cumulative net global anthropogenic CO2 emissions that would result in limiting global warming to a given level with
a given probability, taking into account the effect of other anthropogenic climate forcers. This is referred to as the total carbon budget when expressed starting from the pre-industrial
period, and as the remaining carbon budget when expressed from a recent specified date (Glossary). Historical cumulative CO2 emissions determine to a large degree warming to
date, while future emissions cause future additional warming. The remaining carbon budget indicates how much CO2 could still be emitted while keeping warming below a specific
temperature level.
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D.1.2	Over the period 1850–2019, a total of 2390 ± 240 (likely range) GtCO2 of anthropogenic CO2 was emitted. Remaining
carbon budgets have been estimated for several global temperature limits and various levels of probability, based on the
estimated value of TCRE and its uncertainty, estimates of historical warming, variations in projected warming from nonCO2 emissions, climate system feedbacks such as emissions from thawing permafrost, and the global surface temperature
change after global anthropogenic CO2 emissions reach net zero.
		
{5.1, 5.5, Box 5.2, TS.3.3} (Table SPM.2)
Table SPM.2 | Estimates of historical carbon dioxide (CO2) emissions and remaining carbon budgets. Estimated remaining carbon budgets are
calculated from the beginning of 2020 and extend until global net zero CO2 emissions are reached. They refer to CO2 emissions, while accounting for the global
warming effect of non-CO2 emissions. Global warming in this table refers to human-induced global surface temperature increase, which excludes the impact
of natural variability on global temperatures in individual years.
{Table 3.1, 5.5.1, 5.5.2, Box 5.2, Table 5.1, Table 5.7, Table 5.8, Table TS.3}
Global Warming Between
1850–1900 and 2010–2019 (°C)

Historical Cumulative CO2 Emissions from 1850 to 2019 (GtCO2)

1.07 (0.8–1.3; likely range)

2390 (± 240; likely range)

Approximate global
warming relative
to 1850–1900 until
temperature limit (°C)a

1.5

a

Additional global
warming relative to
2010–2019 until temperature limit (°C)

0.43

Estimated remaining carbon budgets
from the beginning of 2020 (GtCO2)
Variations in reductions
in non-CO2 emissionsc

Likelihood of limiting global warming
to temperature limitb
17%

33%

50%

67%

83%

900

650

500

400

300

1.7

0.63

1450

1050

850

700

550

2.0

0.93

2300

1700

1350

1150

900

Higher or lower reductions in
accompanying non-CO2 emissions can
increase or decrease the values on
the left by 220 GtCO2 or more

Values at each 0.1°C increment of warming are available in Tables TS.3 and 5.8.

This likelihood is based on the uncertainty in transient climate response to cumulative CO2 emissions (TCRE) and additional Earth system feedbacks and provides the
probability that global warming will not exceed the temperature levels provided in the two left columns. Uncertainties related to historical warming (±550 GtCO2)
and non-CO2 forcing and response (±220 GtCO2) are partially addressed by the assessed uncertainty in TCRE, but uncertainties in recent emissions since 2015
(±20 GtCO2) and the climate response after net zero CO2 emissions are reached (±420 GtCO2) are separate.
b

Remaining carbon budget estimates consider the warming from non-CO2 drivers as implied by the scenarios assessed in SR1.5. The Working Group III Contribution
to AR6 will assess mitigation of non-CO2 emissions.
c

D.1.3	Several factors that determine estimates of the remaining carbon budget have been re-assessed, and updates to these
factors since SR1.5 are small. When adjusted for emissions since previous reports, estimates of remaining carbon budgets
are therefore of similar magnitude compared to SR1.5 but larger compared to AR5 due to methodological improvements.44
{5.5, Box 5.2, TS.3.3} (Table SPM.2)
D.1.4	Anthropogenic CO2 removal (CDR) has the potential to remove CO2 from the atmosphere and durably store it in reservoirs
(high confidence). CDR aims to compensate for residual emissions to reach net zero CO2 or net zero GHG emissions or, if
implemented at a scale where anthropogenic removals exceed anthropogenic emissions, to lower surface temperature.
CDR methods can have potentially wide-ranging effects on biogeochemical cycles and climate, which can either weaken
or strengthen the potential of these methods to remove CO2 and reduce warming, and can also influence water availability
and quality, food production and biodiversity45 (high confidence).
		
{5.6, Cross-Chapter Box 5.1, TS.3.3}
D.1.5	Anthropogenic CO2 removal (CDR) leading to global net negative emissions would lower the atmospheric CO2 concentration
and reverse surface ocean acidification (high confidence). Anthropogenic CO2 removals and emissions are partially

44

Compared to AR5, and when taking into account emissions since AR5, estimates in AR6 are about 300–350 GtCO2 larger for the remaining carbon budget consistent with limiting
warming to 1.5°C; for 2°C, the difference is about 400–500 GtCO2.

45

Potential negative and positive effects of CDR for biodiversity, water and food production are methods-specific and are often highly dependent on local context, management, prior
land use, and scale. IPCC Working Groups II and III assess the CDR potential and ecological and socio-economic effects of CDR methods in their AR6 contributions.

Climate Change Action Committee 2021-11-11

56 of 203

29

SPM

Summary for Policymakers

SPM

		

Attachment 7.1.1

compensated by CO2 release and uptake respectively, from or to land and ocean carbon pools (very high confidence).
CDR would lower atmospheric CO2 by an amount approximately equal to the increase from an anthropogenic emission of
the same magnitude (high confidence). The atmospheric CO2 decrease from anthropogenic CO2 removals could be up to
10% less than the atmospheric CO2 increase from an equal amount of CO2 emissions, depending on the total amount of
CDR (medium confidence).
{5.3, 5.6, TS.3.3}

D.1.6	If global net negative CO2 emissions were to be achieved and be sustained, the global CO2-induced surface temperature
increase would be gradually reversed but other climate changes would continue in their current direction for decades to
millennia (high confidence). For instance, it would take several centuries to millennia for global mean sea level to reverse
course even under large net negative CO2 emissions (high confidence).
		
{4.6, 9.6, TS.3.3}
D.1.7	In the five illustrative scenarios, simultaneous changes in CH4, aerosol and ozone precursor emissions, which also
contribute to air pollution, lead to a net global surface warming in the near and long term (high confidence). In the
long term, this net warming is lower in scenarios assuming air pollution controls combined with strong and sustained
CH4 emissions reductions (high confidence). In the low and very low GHG emissions scenarios, assumed reductions in
anthropogenic aerosol emissions lead to a net warming, while reductions in CH4 and other ozone precursor emissions
lead to a net cooling. Because of the short lifetime of both CH4 and aerosols, these climate effects partially counterbalance
each other, and reductions in CH4 emissions also contribute to improved air quality by reducing global surface ozone
(high confidence).
		
{6.7, Box TS.7} (Figure SPM.2, Box SPM.1)
D.1.8	Achieving global net zero CO2 emissions, with anthropogenic CO2 emissions balanced by anthropogenic removals of
CO2, is a requirement for stabilizing CO2-induced global surface temperature increase. This is different from achieving
net zero GHG emissions, where metric-weighted anthropogenic GHG emissions equal metric-weighted anthropogenic
GHG removals. For a given GHG emissions pathway, the pathways of individual GHGs determine the resulting climate
response,46 whereas the choice of emissions metric47 used to calculate aggregated emissions and removals of different
GHGs affects what point in time the aggregated GHGs are calculated to be net zero. Emissions pathways that reach and
sustain net zero GHG emissions defined by the 100-year global warming potential are projected to result in a decline in
surface temperature after an earlier peak (high confidence).
		
{4.6, 7.6, Box 7.3, TS.3.3}
D.2		Scenarios with very low or low GHG emissions (SSP1-1.9 and SSP1-2.6) lead within years to discernible effects
on greenhouse gas and aerosol concentrations and air quality, relative to high and very high GHG emissions
scenarios (SSP3-7.0 or SSP5-8.5). Under these contrasting scenarios, discernible differences in trends of global
surface temperature would begin to emerge from natural variability within around 20 years, and over longer
time periods for many other climatic impact-drivers (high confidence).
		{4.6, 6.6, 6.7, Cross-Chapter Box 6.1, 9.6, 11.2, 11.4, 11.5, 11.6, Cross-Chapter Box 11.1, 12.4, 12.5} (Figure
SPM.8, Figure SPM.10)
D.2.1	Emissions reductions in 2020 associated with measures to reduce the spread of COVID-19 led to temporary but detectable
effects on air pollution (high confidence) and an associated small, temporary increase in total radiative forcing, primarily
due to reductions in cooling caused by aerosols arising from human activities (medium confidence). Global and regional
climate responses to this temporary forcing are, however, undetectable above natural variability (high confidence).
Atmospheric CO2 concentrations continued to rise in 2020, with no detectable decrease in the observed CO2 growth rate
(medium confidence).48
		
{Cross-Chapter Box 6.1, TS.3.3}
D.2.2	Reductions in GHG emissions also lead to air quality improvements. However, in the near term,49 even in scenarios with
strong reduction of GHGs, as in the low and very low GHG emissions scenarios (SSP1-2.6 and SSP1-1.9), these improvements

46

A general term for how the climate system responds to a radiative forcing (Glossary).

47

The choice of emissions metric depends on the purposes for which gases or forcing agents are being compared. This Report contains updated emissions metric values and assesses
new approaches to aggregating gases.

48

For other GHGs, there was insufficient literature available at the time of the assessment to assess detectable changes in their atmospheric growth rate during 2020.

49

Near term: 2021–2040.

30

Climate Change Action Committee 2021-11-11

57 of 203

Attachment
7.1.1
Summary for Policymakers

		

are not sufficient in many polluted regions to achieve air quality guidelines specified by the World Health Organization
(high confidence). Scenarios with targeted reductions of air pollutant emissions lead to more rapid improvements in air
quality within years compared to reductions in GHG emissions only, but from 2040, further improvements are projected
in scenarios that combine efforts to reduce air pollutants as well as GHG emissions, with the magnitude of the benefit
varying between regions (high confidence).
{6.6, 6.7, Box TS.7}.

D.2.3	Scenarios with very low or low GHG emissions (SSP1-1.9 and SSP1-2.6) would have rapid and sustained effects to limit
human-caused climate change, compared with scenarios with high or very high GHG emissions (SSP3-7.0 or SSP5-8.5),
but early responses of the climate system can be masked by natural variability. For global surface temperature, differences
in 20-year trends would likely emerge during the near term under a very low GHG emissions scenario (SSP1-1.9), relative
to a high or very high GHG emissions scenario (SSP3-7.0 or SSP5-8.5). The response of many other climate variables would
emerge from natural variability at different times later in the 21st century (high confidence).
		
{4.6, Cross-Section Box TS.1} (Figure SPM.8, Figure SPM.10)
D.2.4	Scenarios with very low and low GHG emissions (SSP1-1.9 and SSP1-2.6) would lead to substantially smaller changes
in a range of CIDs36 beyond 2040 than under high and very high GHG emissions scenarios (SSP3-7.0 and SSP5-8.5).
By the end of the century, scenarios with very low and low GHG emissions would strongly limit the change of several
CIDs, such as the increases in the frequency of extreme sea level events, heavy precipitation and pluvial flooding, and
exceedance of dangerous heat thresholds, while limiting the number of regions where such exceedances occur, relative
to higher GHG emissions scenarios (high confidence). Changes would also be smaller in very low compared to low GHG
emissions scenarios, as well as for intermediate (SSP2-4.5) compared to high or very high GHG emissions scenarios (high
confidence).
		
{9.6, 11.2, 11.3, 11.4, 11.5, 11.6, 11.9, Cross-Chapter Box 11.1, 12.4, 12.5, TS.4.3}
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7.2. Transitioning to a low-emissions and climate-resilient
future - Emissions Reduction Plan discussion
document
Climate Change Action Committee (CCAC) Report
Date of meeting

11 November 2021

Author

Alina Toppler, Strategy Advisor
Toshi Hodliffe, Team Leader Strategy & Planning
Presented by Jesse Burgess, Senior Strategy Manager

Endorsed by

Dr Tim Davie, Director of Science

Purpose
1.

To provide information on the 'Transitioning to a low-emissions and climate-resilient
future: Emissions Reduction Plan' discussion document and the process for preparing
a submission.

Recommendations
That the Climate Change Action Committee:
1.

notes the information on the 'Transitioning to a low-emissions and climateresilient future: Emissions Reduction Plan' discussion document and the
opportunity the document presents to provide feedback on the content of
the National Emissions Reduction Plan due out in May 2022

2.

notes Environment Canterbury's submission on the 'Transitioning to a lowemissions and climate-resilient future: Emissions Reduction Plan'
discussion document will go to the 25 November 2021 Council meeting for
approval.

Background
Advocating for emissions reduction
2.

Environment Canterbury has participated in numerous submission processes1 on
discussion documents and legislative changes regarding emissions reduction. These
processes have all contributed to the development and evolution of New Zealand’s
current emissions reduction framework, with the Climate Change Response Act 2002
and the New Zealand Emissions Trading Scheme playing the major roles.

These can be found under Climate Change and Hazards on our public submissions’ webpage:
https://www.ecan.govt.nz/about/your-council/about-us/our-submissions/
1
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3.

Environment Canterbury have previously been influential in these submissions, with
successful advocacy for clearer links between freshwater regulations and emissions
reduction policy, a review of the funding mechanism to better integrate transport
networks and urban areas, the need for local transition planning and innovative
technology use, and the need to ‘build back better’ when maintaining transport
corridors by increasing multi-modal transport options.

Snapshot of New Zealand's and Canterbury's emissions profile
4.

The Ministry for the Environment recently released the New Zealand Greenhouse Gas
Inventory 1990-2019 - the official annual estimate of all human-generated greenhouse
gas emissions and removals in Aotearoa. It focuses on carbon dioxide, methane,
nitrous oxide and fluorinated gases.

5.

The latest figures show agriculture and energy sectors were the most significant
contributors to New Zealand's greenhouse gas emissions. Agriculture made up 48 per
cent and energy 42 per cent (including transport with 19.7 per cent) of New Zealand's
gross emissions in 2019. Industrial processes and product use contribute with around
6 per cent, followed by waste as the lowest emitting sector with 4 per cent.

6.

Over the 1990-2019 period, gross emissions increased by 26 per cent, mainly due to
methane from dairy cattle digestive systems and carbon dioxide from road transport.
Since 2018, nationwide emissions have risen 2.1 per cent, with Canterbury's down 1.5
per cent, mainly due to declining livestock numbers.

7.

Canterbury's emissions in 2019 are mainly from agriculture, manufacturing, and
households shown in the table below, sourced from:
https://www.stats.govt.nz/information-releases/greenhouse-gas-emissions-by-regionindustry-and-household-year-ended-2019. Emissions are expressed in carbon dioxide
equivalents which are the emissions of greenhouse gases weighted by their 100-year
global warming potential (GWP). The GWP's are based on those from the
Intergovernmental Panel on Climate Change, Fourth Assessment Report, 2007.

Table 1 - Canterbury's emissions profile for 20192
Industry (ANZSIC06) and households

Primary industries
Agriculture
Forestry, fishing, and agricultural support services
Mining

% of total

7,695

66%

197
64

Goods-producing industries
Manufacturing
Electricity, gas, water, and waste services
Electricity generation and gas supply
Water, sewerage, drainage, and waste services

2

Kilotonnes of
carbon
dioxide
equivalents
7,957

1,744
1,168

10%

362
34
328

Noting this includes the Chatham Islands
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Construction
Services

215
843

Wholesale and retail trade, accommodation and food services

127

Transport, postal, and warehousing

441

Road, rail, water transport and transport services

214

Air, space, scenic and other transport

227

Telecommunications, financial, rental, professional, administrative, arts, and other
services
Government, defence, education, and health care
Total all industries
Households

4%

109
166
10,543
1,098

Transport
Heating/cooling
Other

10%

1,000
63
35
11,641

Total all industries and households

8.

Canterbury remained New Zealand's second-highest emitting region overall in 2019,
producing more than 10.5 million tonnes of greenhouse gases. This made up 14.2 per
cent of the national carbon footprint (led by Waikato with 19.2 per cent and followed by
Auckland with 13.7 per cent).

9.

New Zealand's regional emissions profile is highly heterogenous, and different regions
have different challenges. The Ministry has made clear that every part of government
will need to take urgent action to bring down emissions.

Emissions Reduction Framework
10.

The Climate Change Response (Zero Carbon) Amendment Act 2019 provides a
framework by which New Zealand can develop and implement clear and stable climate
change policies that contribute to the global effort under the Paris Agreement to limit
the global average temperature increase to 1.5° Celsius above pre-industrial levels.
The Act also allows New Zealand to prepare for, and adapt to, the effects of climate
change.

11.

The amendment was made to the Climate Change Response Act 2002 to ensure that
all key climate legislation is within one Act and sets a new domestic greenhouse gas
emissions reduction target for New Zealand to:

12.

a)

reduce net emissions of all greenhouse gases (except biogenic methane) to zero
by 2050

b)

reduce emissions of biogenic methane to 24–47 per cent below 2017 levels by
2050, including to 10 per cent below 2017 levels by 2030.

Under the Climate Change Response (Zero Carbon) Amendment Act 2019, the
Climate Change Commission must provide the Minister for the Environment with
advice on the emissions reductions required to meet New Zealand’s national and
international goals and the policy direction required to achieve these reductions
through a national emissions reduction plan.
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13.

The Climate Change Commission’s first packet of advice ‘Ināia tonu nei: a low
emissions future for Aotearoa’ contained advice on the emissions budgets until 2035
and the emissions reduction plan for the first budget period (2022-2025). Emissions
budgets will act as stepping-stones, or interim targets, to reaching our domestic 2050
emissions reduction targets.

14.

Despite this framework, New Zealand’s gross greenhouse gas (GHG) emissions are
still increasing. However, recent COVID-19 and border restrictions have resulted in a
5 per cent decrease in national emissions in the year to March 2021. This shows that
considerable change or disruption of business-as-usual can significantly reduce
emissions to meet emissions budgets and our international obligations.

Methane commitments
15.

New Zealand is currently attending the 26th UN Climate Change Conference of the
Parties (COP26) to the United Nations Framework Convention on Climate Change and
the third meeting of the parties to the Paris Agreement. At this meeting New Zealand
committed to the Global Methane Pledge, therefore agreeing to cut global methane
emissions by 30 per cent by the end of the decade. The US and European leaders say
tackling the potent greenhouse gas is crucial to keeping warming limited to 1.5 °C. The
New Zealand Minister for Climate Change, James Shaw noted when announcing joining
the pledge the current legislated target to reduce methane3 is sufficient, and that the
Government would not introduce any new methane policies or targets as a result of the
new initiative. However, the Climate Change Commission has recommended that the
Government up the target4.

National Emissions Reduction Plan
16.

The Emissions Reduction Plan (ERP) will prescribe how New Zealand will meet
emissions budgets and make progress towards reaching our 2050 goal. It will include:
a)

policies and strategies for transitioning specific sectors: transport, energy and
industry, building and construction, agriculture, waste, fluorinated gases
(f-gases), forestry

b)

a multi-sector strategy to meet emissions budgets and improve the ability of
those sectors to adapt to the effects of climate change

c)

ways to mitigate the impacts that reducing emissions will have on people,
employees and employers, regions, iwi and Māori, and wider communities,
including the funding for any mitigation action

d)

any other policies or strategies that the Minister for Climate Change considers
necessary.

3

from biological sources 10 per cent by 2030 and between 24 and 47 per cent by 2050

4

to about 12 per cent by 2030
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17.

On 15 September 2021 Cabinet agreed to delay the release of the final ERP to 31 May
2022 due to the Delta COVID-19 levels. This is a delay of five months from the date of
31 December 2021 required under the Climate Change Response Act 2002. The
timeline is being amended by the COVID-19 Response (Management Measures)
Legislation Bill which will soon receive Royal Assent and become law.

18.

The Emissions Reduction Plan will apply retrospectively from 1 January 2022 and will
not be consulted on. The discussion document outlined below is the consultation that
will inform the final plan.

Te hau mārohi ki anamata | Transitioning to a low-emissions and climateresilient future: Emissions Reduction Plan discussion document
19.

On 13 October 2021 the Government released a discussion document ahead of the
release of the ERP and accompanying three emissions budgets, with consultation
closing on 24 November. The discussion document presents an opportunity to provide
direction on the content of the National Emissions Reduction Plan.

20.

The discussion document focusses on the first budget period 2022-2025 and
particularly on proposed targets and actions for the transport, energy, and industry
sectors, as these are considered areas for early wins. The document also includes
waste, forestry, and agriculture sector targets.

21.

The Government proposes to broadly accept the Climate Change Commission’s
advice on emissions budgets; however, the discussion document provides limited
direction on how Aotearoa can achieve this and instead asks submitters to provide
feedback on proposed initiatives and sector targets.

Policy uncertainty around agriculture – New Zealand’s largest emitting sector
22.

The section on agriculture in the discussion document is brief, as the policy work on
this is being undertaken by the secretariat, for the He Waka Eke Noa Primary Sector
Climate Action Partnership.

23.

He Waka Eke Noa is made up of industry, central government, and iwi representatives
with the goal of providing recommendations to the Ministers for Climate Change and
Agriculture on a farm level system to reduce agricultural methane and nitrous oxide
emissions, including pricing mechanisms. In this way, He Waka Eke Noa acts as a
further advisory group beyond the Climate Change Commission providing advice to
Ministers, while not having the same legal standing, public visibility, and independence
as the Commission.

24.

He Waka Eke Noa is running in parallel to the Emissions Reduction Plan process and,
while the Plan will set a budget for the agricultural sector, the policy to achieve the
target for the agriculture sector will be consulted on separately following the Ministers
receiving the advice.
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25.

Agriculture is the area where Environment Canterbury’s functions and work
programmes could be most impacted by the emissions budgets, however, the role for
local authorities is currently unclear, despite the proposed approaches relying on Farm
Plans, Good Management Practice and extension which are core parts of achieving
our agricultural regulatory functions and outcomes.

Policy certainty around transport – New Zealand second largest emitting
sector
26.

The transport section of the discussion document reflects the policy work in Hīkina te
Kohupara – Transport Emissions: Pathway to Net Zero by 2050 (Hīkina te Kohupara),
the Ministry of Transport green paper, along with the advice from the Climate Change
Commission.

27.

The discussion document proposes four transport targets that would together achieve
a significant reduction of transport emissions, in line with achieving a zero-carbon
transport system in 2050:
a)

reduce VKT (vehicle kilometres of travel) by cars and light vehicles by 20 per
cent by 2035, by providing better travel options particularly in New Zealand’s
largest cities

b)

achieve 30 per cent of the light vehicle fleet as zero-emissions vehicles by 2035

c)

reduce emissions from freight transport by 25 per cent by 2035

d)

reduce the emissions intensity of transport fuel by 15 per cent by 2035.

Environment Canterbury’s submission process
28.

The timeline for the Environment Canterbury submission is detailed in the table below.
This is based on the Ministry for the Environment approving a late submission to allow
for Council sign off on 25 November. Consultation closes on 24 November 2021.

Information on Emissions Reduction Plan
discussion document

Climate Change Action
Committee meeting

11 Nov

Close of consultation

-

24 Nov

Submission sign-off

Council meeting

25 Nov

29.

Staff from across Environment Canterbury are providing advice on the key focus areas
and sector targets proposed in the discussion document that are relevant for
Environment Canterbury.

30.

Our previous submissions (either alone or as the Canterbury Mayoral Forum/Regional
Transport Committee): the Hīkina te Kohupara – Kia mauri ora ai te iwi – Transport
Emissions: Pathways to Net Zero by 2050 submission, the Phasing out fossil fuels in
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process heat submission, and the Climate Change Commission final report - Ināia tonu
nei: a low emissions future for Aotearoa report, will also inform our draft submission.

Key submission points for Environment Canterbury’s submission based on
previous submissions
31.

Overall Environment Canterbury staff advice is supportive of providing an equitable,
inclusive, and well-planned transition to a low-emissions and climate-resilient future
and welcomes actions to meet our first emissions budget.

32.

We suggest that an evidence-based approach should also include expertise from
psychology, behavioural change, sociology and social movements to better
understand how to normalise and celebrate individual, whanau, community and
business changes required to reduce emissions.

33.

We strongly support reducing emissions from transport and urban form, and a
coordinated approach to decision making across Government agencies and local
councils regarding urban planning, design, and transport.

34.

As a regional council, we are highly aware and supportive of increased productive
local and central government partnerships. We see a vital opportunity to align
legislation and policy across different scales and themes of governance, e.g. alignment
of freshwater and climate change policy.

35.

Environment Canterbury proactively partners with Ngāi Tahu to respond to the climate
crisis. This will continue to be an important part of our climate change response. Based
on this, we emphasise that developing a strategy to embed Te Tiriti o Waitangi
principles in future emissions reduction plans should include engaging with mana
whenua to direct and lead our approaches while ensuring all tangata whenua are
considered.

36.

Environment Canterbury supports and encourages all involved with the development
and implementation of proposed initiatives to be bold and ambitious in their
recommendations, to act with the urgency the scale of the climate emergency requires,
and to act for the wellbeing of our local, national, and international communities and
environment.

Cost, compliance and communication
Risk assessment and legal compliance
37.

The content of this new legislation may change Environment Canterbury’s functions,
roles and responsibilities held relating to climate change adaptation and reduction of
emissions. Staff will continue to work with Councillors and Tumu Taiao to provide
further information on implications as part of upcoming consultation on key climate
change related plans and proposals.
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Next steps
38.

Staff will draft Environment Canterbury’s submission on the 'Transitioning to a lowemissions and climate-resilient future: Emissions Reduction Plan' discussion document
and present it at the 25 November Council meeting for approval and sign-off.

Attachments
1.

Emissions-reduction-plan-discussion-document [7.2.1 - 130 pages]

Peer reviewed by

Bridget Lange, Zoe Buxton
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Attachment 7.2.1

Te hau mārohi ki anamata
Transitioning to a low-emissions and
climate-resilient future
Have your say and shape the emissions reduction plan
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Disclaimer
The information in this publication is, according to the Ministry for the Environment’s best
efforts, accurate at the time of publication. However, users of this publication are advised that:
•

The information does not alter the laws of New Zealand, other official guidelines,
or requirements.

•

It does not constitute legal advice, and users should take specific advice from qualified
professionals before taking any action based on information in this publication.

•

The Ministry does not accept any responsibility or liability whatsoever whether in contract,
tort, equity, or otherwise for any action taken as a result of reading, or reliance placed on
this publication because of having read any part, or all, of the information in this
publication or for any error, or inadequacy, deficiency, flaw in, or omission from the
information in this publication.

•

All references to websites, organisations or people not within the Ministry are for
convenience only and should not be taken as endorsement of those websites or
information contained in those websites nor of organisations or people referred to.

This document may be cited as: Ministry for the Environment. 2021. Te hau mārohi ki
anamata | Transitioning to a low-emissions and climate-resilient future: Have your say and
shape the emissions reduction plan. Wellington: Ministry for the Environment.

Published in October 2021 by the
Ministry for the Environment
Manatū Mō Te Taiao
PO Box 10362, Wellington 6143, New Zealand
ISBN: 978-1-99-003368-1
Publication number: ME 1581
© Crown copyright New Zealand 2021
This document is available on the Ministry for the Environment website: environment.govt.nz.
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Message from the
Minister of Climate Change
Of the many challenges we face, the climate crisis is the one that will shape the lives of our
children and grandchildren the most.
Over the last three and half years we have been putting in place the foundations for a
low-carbon Aotearoa New Zealand that will be a catalyst for job creation, innovation, and
prosperity for decades to come.
In that future, many of our everyday tasks will be powered by clean, renewable energy; there
will be cleaner air to breathe; cars charged overnight by renewables; homes heated by the
power of the sun, and kept warm by insulation; and we’ll have lower energy bills, so there is
more money in people's pockets to enjoy what they love.
Kids going to schools heated by clean energy because of the work we are doing to replace coal
boilers. Cleaner options for getting around because of the billions we’ve invested in rail, light
rail, buses, walking and cycling infrastructure. People travelling to work in more efficient cars
powered by cleaner fuels because of the Biofuels Mandate and Clean Car Standard.
Warm, dry homes for people to live in because of the expansion of the Warmer Kiwi Homes
programme and energy efficiency standards for new state homes. Cleaner and more efficient
workplaces because of the Building for Climate Change programme. Low-emission business
employing hundreds of people in well-paid jobs thanks to support from the Government
Investment in Decarbonising Industry Fund.
New innovations in clean tech because of the unique support provided by the Green
Investment Fund. New job and business opportunities in the clean energy industries of the
future because of the work we have done to build a new energy research centre in Taranaki
to kickstart the hydrogen economy. A public service that leads by example because of the tens
of millions invested in zero-emission vehicles and our commitment to carbon neutrality by
2025. Carbon sinks all over the country thanks to the $1.2 billion invested in Jobs for Nature.
Companies reporting to shareholders on their climate-related risks and redirecting capital to
cleaner ways of doing business.
Every single one of these achievements is part of the enduring framework we are putting in
place for a low-carbon, climate-friendly Aotearoa. A clean-tech, high-value economy that
works for everyone. A future that is more equitable, more prosperous, and more innovative
– and all within planetary limits.
None of this is to say that our job is done. Far from it. We are yet to see a sustained decline in
the pollution we put into the atmosphere. And even when we do, we need to ensure that
decline continues and, in fact, picks up pace, every year until we hit net zero. The Climate
Change Commission’s final advice made clear that this is possible, but only if we act now
– and that we do so across a range of areas, including energy, transport, waste, agriculture,
construction and financial services.
The Climate Change Response Act 2002 requires us to publish the emissions reduction plan by
31 May 2022, setting out how we will meet our climate targets. Over the last few months,
Ministers have been discussing what contribution their agencies can make to this plan. This
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work will continue throughout this consultation, but we wanted to take the opportunity to
share with you some of the new ideas that have come up – and to get your feedback.
The emissions reduction plan will set the direction for climate action for the next 15 years
and require action across a range of areas, including energy, transport, waste, agriculture,
construction and financial services.
The document that follows is a focused look at some of the new ideas Ministers have come up
with in each of these areas – policies that may be in the final emissions reduction plan. You will
see there is still work to do, but that is precisely why your feedback is so important.
We also want to make sure that the emissions reduction plan reflects the part we must all play
in the transition to a low-emissions future. Government policy will be crucial, but so too are
the plans and strategies you will develop to reduce emissions in your own organisations and
communities. We want to hear what these plans are – and how we can support you so that
together we build a better, cleaner future.
The final emissions reduction plan needs to pull together the collective effort of every part of
Aotearoa. It needs to set out future policy and regulatory change, but also the action that can
be taken in every business, every town and city, and every community.
We look forward to hearing from you.

Hon James Shaw
Minister of Climate Change
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Why we’re consulting
Our first emissions reduction plan will be published in May 2022. This plan will set out the
policies and strategies Aotearoa New Zealand will take to meet our first emissions budget,
helping to transition to a low-emissions future in a way that is achievable and affordable.
Since the final advice of the independent Climate Change Commission (Commission) was
published in June, conversations have been underway across Government about how
Ministers and agencies can support emissions reductions in their portfolios – and what can
be included in the final plan.
Some of the ideas that have come from these conversations form the basis of this discussion
document, and we would like your feedback on them. Other ideas have already been consulted
on – either through previous policy development, or the Commission’s consultation – and are
not included here. For these reasons, we are not presenting a draft plan in full. We know there
is still work to do to make sure we meet our emissions budgets, and we want to hear your
ideas so we can make sure they inform the conversations underway across Government.
We also want to hear about the part you will play in the transition – the steps your community
can take, the low-carbon investments you can make in your businesses, the plans you can put
in place on your farm, or the changes you can make – and what you need from the Government
to support these changes. You know your organisations best, and what can be achieved. Tell us
what could be included in the final plan and what you need from us to make it happen.
While the Government has an important role to play in getting the policy and regulatory
settings right, we cannot do it alone. Building a low-emissions economy is a collective effort.
Every tonne of emissions that needs to be reduced can only come about because of decisions
made by businesses, community leaders and landowners, as well as by individuals and their
families. From the small things – like working from home more often to cut down on trips in
the car – to the more significant economy-wide change that will need to happen over a long
period of time, the most important thing is that these decisions, including those made by
Government, collectively add up to the reductions needed to meet our emissions budgets.
It’s true to say that some of these changes can only be made if they are supported by policy
or regulatory change. But that’s not always the case, and the final emissions reduction plan
needs to reflect this. It will make clear what part the Government will play and what emissions
reductions can be achieved through policy, but it must also capture the huge contribution
you can make.
This document is intended to encourage a discussion about what could be included in the
final plan. There is no part of Aotearoa, no business, no community, no farm, no family, whose
future will not be shaped in some way by the decisions we all take about what goes in the plan.
This is why it is so important to get them right, and why the final plan needs to reflect the
Government’s ambition, as well as your own.
We also need to think about how we achieve this together. Since the Commission’s final
advice was published, additional work has been done on our starting point for the next three
emissions budgets. This work shows the task ahead is more significant than the Commission
anticipated. This means that we need to decide on the period over which we can achieve the
emissions reductions. It doesn’t change the goal – a net-zero-carbon Aotearoa for our children
to enjoy – but it does change the way we go about it. If it is possible to lay the foundations
Climate Change Action Committee 2021-11-11
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now for deeper cuts in the second emissions budget period, then that is what we should do.
However, we want to hear from you about what is achievable over the next few years so we
can make the best decision for future generations.
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Introduction
Climate change is the greatest challenge of our time. But the solutions also offer a unique
opportunity to transform our economy, support innovation, and bring benefits to Aotearoa
New Zealand. We all have a role to play in creating this future – one that is low emission,
climate resilient, and lifts the wellbeing of New Zealanders.
Our commitment to this future means reducing our greenhouse gas emissions to limit the
global average temperature rise to 1.5˚C above pre-industrial levels. These targets require:
•

all greenhouse gases, other than biogenic methane, to reach net zero by 2050

•

emissions of biogenic methane to reduce to at least 10 per cent below 2017 levels by
2030, and to at least 24–47 per cent below 2017 levels by 2050.

To help meet the targets and manage the impacts for all New Zealanders, the Climate Change
Response Act 2002 (CCRA) also establishes a system of emissions budgets and emissions
reduction plans.
Emissions budgets set a limit on the amount of greenhouse gas emissions allowed across a
five-year period (or, in the case of the first budget, a four-year period). These budgets must
put us on a path to meeting the targets. The reductions required must also be technologically
achievable, economically viable and socially acceptable.
Emissions reduction plans set out the policies and strategies for achieving emissions budgets.
A new plan must be published before each budget period, and can also look out to the next
two budget periods.
This plan requires collective action and must be plan for all New Zealanders. This discussion
document describes existing actions we have committed to and sets out new proposed actions
to further reduce our emissions. We need your feedback on these actions to determine the
impacts they will have, and how we can successfully achieve net zero together.
Figure 1:

The Climate Change Response Act sets out tools for the transition
(the Zero Carbon Framework)
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The Government has made in-principle decisions on emissions budgets
On 31 May 2021, the Climate Change Commission provided the Government with advice
on the first three emissions budgets (2022–25, 2026–30, 2031–35). The Commission’s
recommended emissions budgets are set out in table 1 below.
Table 1:

The Commission’s recommended budgets for 2022–25, 2026–30, 2031–35 (Mt CO2e) 1

Budget period

2022–25

2026–30

2031–35

All gases, net (AR5) 2

290

312

253

Annual average

72.4

62.4

50.6

The Commission undertook extensive analysis and consultation and considers its recommended
emissions budgets strike the right balance between ambition and achievability.
The Government proposes to broadly accept the Commission’s advice on emissions budgets
with modifications to take account of new developments since the release of the Commission’s
final report on 31 May 2021. In particular, a case can be made for revising the Commission’s
recommended budgets to recognise the changes in projected forestry emissions resulting from
the latest Afforestation and Deforestation Intentions Survey. 3
The survey identified an overall intention for landowners and forest managers to increase
afforestation and decrease deforestation. These results were not available to the Commission
when it prepared its final advice to Government.
Emissions from the forestry sector are now projected to rise in the first emissions budget
period by about 2 MtCO2e due to initial carbon emissions from changing land use and planting
new forests. However, the carbon gradually absorbed by new forests as they grow will soon
start to outpace the initial release of carbon dioxide from expanded forest planting. As a result,
emissions are now projected to be about 5 MtCO2e lower in the second emissions budget
period and 11 MtCO2e lower in the third emissions budget period.
The combined effect of factoring the new information from the latest forestry intentions
survey over the three emission budgets periods is to reduce projected emissions by a total
of 14 MtCO2e.
The Government has made an agreement in principle to set emissions budgets that reflect
these changed forest emissions projections, as set out in table 2 below.
Table 2:

The Government’s proposed budgets for 2022–25, 2026–30, 2031–35 (Mt CO2e)

Budget period

2022–25

2026–30

2031–35

All gases, net (AR5)2

292

307

242

Annual average

73.0

61.4

48.4

Final decisions on emission budgets will be made after this consultation has closed.

1

Megatonnes (million tonnes) carbon dioxide equivalent.

2

The Commission’s recommended emissions budgets are based on GWP100 (global warming potential
over 100 years) metric values from the Intergovernmental Panel on Climate Change’s (IPCC) Fifth
Assessment Report (AR5).

3

Ministry for Primary Industries. 2021. Afforestation and deforestation intentions survey 2020. Wellington:
Ministry for Primary Industries.
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Legal responsibility for setting emissions budgets rests with the Minister of Climate Change and
must follow the requirements set out in the CCRA.

Meeting the proposed emissions budgets
To meet our proposed budgets and our 2050 target, we need to build on existing policies and
measures across the economy.
Meeting the first proposed emissions budget for 2022–25 is currently estimated by officials 4
to require an additional reduction of 7.7 5 Mt CO2e compared to how emissions are tracking
under current policy settings, including measures already in place under the Government’s
Climate Action Plan.
We have quantified preliminary estimates of the potential impacts of several policies proposed
for inclusion in the emissions reduction plan, shown for transport, energy and industrial
process sectors in Table 3 below. This shows that new and proposed measures are currently
estimated to achieve abatement of between 2.6 and 5.6 Mt CO2e and means that there is
currently a gap between the estimated impact of policies quantified to date and the first
emissions budget.
However, we are working to address this gap. This discussion document sets out a number of
proposals (many of which have not yet been quantified) to support achievement of our first
emissions budget and seeks your views on additional policies which could help close the gap.
The final emissions reduction plan will be supported by updated estimates of the emissions
reduction impact of policies.
Government policy will not, by itself, meet the full extent of any given emissions budget.
Therefore, we are also seeking proposals and commitments from the private sector, in
particular, that they are willing to make, as well as what support they need from Government
in order to be able to make those commitments.
Table 3:

Modelled emissions reduction estimates from new and proposed policies to help
meet the proposed budget for 2022–25 (Mt CO2e)
Low policy impact

High policy impact

Transport

0.7

1.3

Energy and industry

1.5

3.3

Waste

0.1

0.3

F-gases

0.2

0.7

Total

2.6

5.6

Gap between current estimates of policy impacts and
emissions reductions required to meet first emissions budget

5.1

2.1

Note: A number of uncertain factors will influence reductions. The ranges here represent lower and upper bounds,
although these could be crossed. Some impact estimates are provisional or unavailable. The uncertainty varies and
should be considered high.

4

The officials’ estimates discussed in this section were calculated using the current GWP100 metric values
from the Intergovernmental Panel on Climate Change’s (IPCC) Fourth Assessment Report (AR4.)

5

This figure is officials’ current best estimate based on latest projections and other information, including
assuming the Marsden Point oil refinery converts to an import-only terminal as expected around
mid-2022, assuming final board approval of the August 2021 shareholders vote to convert the oil refinery
to an import-only fuel terminal.
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Many of the policies and strategies to be included in the emissions reduction plan will depend
on future funding decisions. Additional emissions reduction policies will be developed as new
opportunities arise.

Managing risk and uncertainty
The Government can review and amend the plan during its lifetime, enhancing or adding
policies to further close the gap and manage uncertainties and risks in meeting current
or future budgets. Further public consultation will play an important role to ensure this
continues to be a plan for all New Zealanders. The Commission also has a formal role in
monitoring progress.
There are a number of risks and uncertainties that could impact the Government’s ability to
meet the proposed budgets once these have been set.
Many relate to measurement and baselines. Estimates of historic, current and future emissions
are frequently revised. Projections of expected emissions and emissions reductions are
uncertain, subject to revision, and based on a number of other critical assumptions including
economic conditions, rainfall in the hydro catchments and the actual timing of the expected
closures of major emitting operations, such as the Tiwai aluminium smelter in 2024 and the
Marsden Point oil refinery in 2022. 6
There are risks and uncertainties around the pace of technological uptake, the extent of
behaviour change, and the effectiveness of policy in influencing these shifts in technology
and behaviour. A positive and proactive response from leading businesses and investors,
supportive public attitudes and shifts in consumer preferences could all accelerate the
low-emissions transition.
Many of the proposals we are seeking your feedback on in this consultation will need further
assessment for effectiveness, value for money and implications for other Government
priorities. As new technologies and concepts for emissions reductions emerge, there will
also be opportunities to develop new policies to support their uptake.

First emissions reduction plan will be published in May 2022
Work is underway on the first emissions reduction plan. This will be a plan for all New Zealanders
and will require action across the economy and all sectors of society. This plan will outline
how Aotearoa will reach its first proposed budget and put us on the path to meet our second
and third.
Subsequent plans will continue to build on action being taken. More will need to be done to
meet the second and third budgets.
While all sectors will need to make concerted efforts to reduce emissions, there are likely to
be more emissions reductions in the transport, energy and industry sectors in the first budget
period. This is where the most efficient and cost-effective reductions can be made in a short
period of time.

6

12

On August 2021, the shareholders of Refining NZ voted to convert the oil refinery at Marsden Point to an
import-only fuel terminal from around mid-2022, subject now only to final board approval. This change is
anticipated to reduce emissions by around 2.5 Mt CO2e in the first budget period.
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The first emissions reduction plan will also set in place a number of longer-term actions that
won’t produce significant emissions reductions in the first budget period but will be crucial for
achieving emissions budgets two and three.
This plan will also be communicated to the United Nations Framework Convention on Climate
Change as our long-term, low-emissions development strategy. 7

We all have a role to play
This plan will require all New Zealanders to work together to achieve a low-emissions future,
where we know our roles and can act together to maximise opportunities.
The Government will provide leadership by setting emissions budgets, and preparing and
delivering on the plan. This leadership will send strong signals to Aotearoa businesses, industry
and households, and remove barriers to action. Government will pull all available policy
levers – emissions pricing and other incentives (for example, the Clean Car Discount), targeted
regulation, direct investment in innovation and infrastructure and technology change, and
tailored sectoral policy packages to drive and support the change required.
However, strong policies alone will not be enough to spur the level of investment, innovation
and behaviour change required. Strong commitment and drive from businesses and community
leaders, in particular iwi, hapū and local government leaders, is critical to our success in
meeting the challenge of climate change. The plan needs to create the right environment
and space for business to act. New business models are required, and public attitudes and
consumer preferences need to shift to support them. We need to see new approaches to
how we power our economy and our lifestyles, how we build our cities, and how we move
around them. We all need to create a stronger sense of national purpose to help mobilise
these wider responses.
Enabling private sector climate action
Private sector leadership and action is vital for Aotearoa to successfully achieve our lowemissions future. Its many levers – from investment and its power to influence and inform,
through to climate change reporting and risk management, and the innovation and agility it
can offer – will be required to help achieve this change and influence our shared ambition.
Throughout this document we seek your views about how we can enable business to act,
including:

7

•

how low-emissions actions and business models could be encouraged

•

barriers that could be removed

•

the role the private sector could play and how we can work together.

Paris Agreement, Article 4, paragraph 19. This outlines that all parties to the Paris Agreement should strive
to formulate and communicate long-term low greenhouse gas emission development strategies, mindful
of Article 2 and taking into account their common but differentiated responsibilities and respective
capabilities, in light of different national circumstances.
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We would like to hear from you
The transition will impact all sectors of the economy. We need widespread acceptance and
support for the plan for it to be successful. We also need ambitious new policies to achieve
the proposed emissions budgets.
The Commission consulted in February–April 2021 on emissions budgets and the policy
direction of the plan. However, the Commission did not consult on all the steps the
Government needs to take in the design of these measures.
This discussion document gives more detailed information on the new strategies and policies
that the Government may include in the plan. Decisions are still to be made on these, which
is why understanding your views is important. Many are also dependent on future funding
decisions, including decisions to be made in future Budgets and how policies will be
implemented. The following table sets out the areas where we seek your feedback.
Table 4:

New strategies and policies that we seek your feedback on

Overall strategy

•

Principles to inform the strategy.

Working with our
Tiriti partners

•

Developing a strategy to embed Te Tiriti o Waitangi (Treaty of Waitangi) principles in
future emissions reduction plans.
Working together, Government and iwi/Māori designing a number of national-level
strategies, including a National Energy Strategy, Circular Economy Strategy, Bioeconomy
Strategy, National Low-emission Freight Strategy, Industry plans and policies to
decarbonise the industrial sector, and a Building Transformation Plan.
Supporting Māori to create a transition strategy that responds to the particular
priorities and needs of the Māori economy and Māori people.

•

•
Making an
equitable
transition

•
•
•
•
•

Developing an Equitable Transitions Strategy to drive a well-signalled and inclusive
transition, which maximises opportunities and minimises disruption and inequities.
Developing measures to support firms and households to understand and reduce their
emissions footprint.
Promoting business and job opportunities in low-emissions sectors.
Supporting workers, households and communities to understand, plan and manage the
transition.
Developing measures to better monitor and respond to the impacts of the transition.

Government
accountability and
coordination

•

Improved coordination and monitoring across Government in order to implement the
emissions reduction plan and respond to the climate emergency.

Funding and
finance

•

No additional policies. Note: The emissions reduction plan will reflect the work currently
underway, including aligning and mobilising public finance.

Emissions pricing

•

Planning

Research, science
and innovation

Behaviour change
14

•

Encouraging gross emission reductions through the New Zealand Emissions Trading
Scheme (NZ ETS).
Improving market governance.*

•

Reviewing free industrial allocation.*

•

Integrating emissions reduction into land-use planning and investments as part of the
resource management reforms currently underway.

•

Integrating emissions into urban planning and funding.

•

Setting research priorities through the Ministry of Business, Innovation and
Employment’s (MBIE’s) Future Pathways programme.

•
•

Exploring ways to foster start-ups, including those that address environmental
challenges such as emissions reductions.
Developing a mission-oriented innovation approach to climate change (for example,
through innovative partnerships for clean technology, advanced technology research
and development, and supporting the uptake of emerging technologies).

•

Establishing a fund to drive behaviour change.
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Circular and
bioeconomy

•

Developing a strategy for moving to a circular economy with a thriving bioeconomy,
which outlines the vision, guiding principles, roadmap and the Government’s role.

•

Developing a circular sustainable development pilot fund to support business,
communities and iwi to further move to a circular economy.
Developing further science and innovation support for the circular economy, including
start-up support, innovation infrastructure and capability, and exploring mission-led
innovation.
Accelerating the uptake of bioenergy through further supporting market facilitation of
bioenergy.

•

•

Transport

•

Building knowledge and education on circular economy. Identifying skill needs and
training options.

•

Introducing four transport targets:
−
−

reduce vehicle kilometres travelled (VKT) by cars and light vehicles by 20 per cent by
2035 through providing better travel options, particularly in our largest cities
increase zero-emissions vehicles to 30 per cent of the light fleet by 2035

reduce emissions from freight transport by 25 per cent by 2035
reduce the emissions intensity of transport fuel by 15 per cent by 2035.
Integrating land use, urban development and transport planning and investments to
reduce transport emissions.

−
−

•
•
•

Implementing mode-shift plans for our largest cities and begin planning for other
urban areas.
Improving the reach, frequency and quality of public transport.

•
•

Providing national direction to deliver a step-change in cycling and walking rates.
Supporting local government to accelerate widespread street/road reallocation to
support public transport, active travel and placemaking.

•
•

Making school travel greener and healthier.
Improving access and travel choice for the transport disadvantaged.

•
•

Reducing public transport fares.
Investigating the potential for public transport, walking and cycling in rural and
provincial areas.
Enabling congestion pricing and investigate how we can use other pricing tools to
reduce transport emissions.

•
•
•

•
•
•
•

Ensuring further investment in additional highway and road capacity for light private
vehicles is consistent with climate change targets.
Implementing community-based solutions to make low-emission vehicles (including ebikes) more accessible for low-income New Zealanders and others facing transport
disadvantage.
Introducing measures to avoid Aotearoa becoming a dumping ground for high-emitting
vehicles rejected by other countries.
Setting a maximum CO2 limit for individual light ICE vehicle imports to tackle the highest
emitting vehicles.
Investigating how the tax system should be used to avoid disadvantaging clean
transport options.
Introducing a vehicle scrappage scheme to support low-income New Zealanders shift to
low-emissions transport.

•

Partnering on solutions to supply constraints for low-emissions vehicles.
Determining whether there are legislative barriers to the use of some types of lowemission vehicles.
Accelerating the decarbonisation of trucks.

•

Developing a Freight and Supply Chain Strategy.

•

Implementing the New Zealand Rail Plan and investigate options to encourage greater
use of coastal shipping.

•
•

Investigating ways to reduce aviation and maritime emissions.
Introducing a sustainable biofuels mandate.

•

Producing a national electric vehicle (EV) infrastructure plan.

•
•
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Energy and
industry

•

Developing an energy strategy.

•

Setting a renewable energy target.

•
•
•

Setting outcomes and an approach to developing a plan for managing the phase out of
fossil gas in the energy system.
Developing a plan to decarbonise the industrial sector.
Identifying the level of support the Government could provide for the development of
low-emissions fuels, such as bioenergy and hydrogen, to support decarbonisation of
industrial heat, electricity and transport.

•
•

Supporting the regulatory environment for electricity distribution.*
Developing a hydrogen roadmap.*

•

Developing national direction for industrial greenhouse gases under the Resource
Management Act 1991, including a ban on coal boilers.*
Updating the energy efficiency product regulation system.*

•
Building and
construction

•

Reducing fossil gas use in buildings, including capping the emissions from buildings
while allowing flexibility for potential low-emissions alternatives.

•

Setting a date to end the expansion of fossil gas pipeline infrastructure and eliminate
fossil gas in all buildings as recommended by the Climate Change Commission.

•

Investigating a potential mandatory energy performance certificate or programme for
commercial and public buildings.
Exploring a range of actions to lower emissions from buildings, and across all building
processes (for example, design, planning, construction and deconstruction).

•
•
•

Waste

•

Addressing fossil fuel usage for boilers used for space and water heating in commercial
buildings.
Investigating potential behaviour change programmes and other ways to encourage
market (supply and demand) changes that support and enable lower building-related
emissions.
Reducing organic waste material
− reduce food waste
−
−

•

− other reduction opportunities.
Reducing organic waste disposal to landfill.
−
−
−
−
−

•

Agriculture
Forestry

food waste and green waste collection
businesses to separate food and green waste
identifying opportunities to divert households’ and businesses’ organic waste to be
used for other purposes such as compost or biofuel feedstocks
better paper and cardboard recycling
transfer stations to prioritise recovery alongside new and expanded materials
recovery facilities.

Reducing emissions from organic waste
− gas capture at landfills
−

F-gases

reduce waste from construction and demolition
identify options for treated wood (reduction, diversion and disposal)

fast-tracking a waste data and licensing system.

•

Planning for combined emissions reductions from heating and cooling.

•
•

Extending the phasedown of hydrofluorocarbons (HFCs).
Regulating the import or sale of high-global warming refrigerants where alternatives are
available.

•

Accelerating the development of mitigations through a research and development plan.

•

Improving the delivery of extension services.

•

Determining the role of forestry in the New Zealand Emissions Trading Scheme (NZ ETS).

•
•

Establishing a long-term carbon sink.
Managing existing forests.

•

Working with Māori to develop and implement forestry policies.

*These actions are subject to separate consultation.
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A comprehensive multi-sector strategy will help us move to the
2050 target and improve broader wellbeing
A successful transition requires both short- and long-term actions, covering every sector of the
economy and society, and meeting all the requirements of the CCRA.
Individuals, households and businesses must come on board to make the necessary changes
and adopt new ways of doing things. But government policy settings are critical to make sure
the transition happens, and in a cost-effective way.
Figure 2 shows our multi-sector strategy to achieve carbon zero.
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Figure 2:
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Meeting the net-zero challenge
SUMMARY
This section outlines the key components of our strategy to transition Aotearoa New Zealand
to a low-emissions and climate-resilient future. It sets out the pathway to meeting our
emissions budgets, how we will work with our Te Tiriti o Waitangi (Treaty of Waitangi)
partners and ensure the transition is equitable.
The emissions reduction plan will cover every sector of the economy and society, and will
drive the longer term transition.
The first plan will set out the policies and strategies for meeting the first budget for 2022–25. 8
It will also set the measures to meet the second and third budgets, including the urgent policies
that must be in place before 2025. 9
We seek your feedback on:
•

principles guiding the transition

•

how the Crown can work better with Māori in responding to climate change

•

how to develop an equitable transition strategy.

Transition pathway
A vision for a productive, sustainable and inclusive Aotearoa
Transitioning to a low-emissions and climate-resilient future provides an opportunity for
Aotearoa to transform our economy and bring long-term benefits.
The emissions reduction plan will enhance the wellbeing of our people and regional
economies, while fostering industry, innovation and investment.
The plan aims to support nature-based solutions that are good for both the climate
and biodiversity.
Reducing emissions is crucial to achieve the vision for 2050: a productive, sustainable
and inclusive economy where:
•

economic activity is nature-enhancing, carbon neutral and climate resilient

•

energy and transport systems are accessible, affordable and sustainable

•

production systems are regenerative, providing a way to innovate and invest to meet
future challenges

•

every household can meet its material needs, in turn reducing child poverty

•

Te Tiriti partners work together to realise mutually beneficial economic opportunities
and respective kaitiaki obligations

•

our natural environment is thriving

•

every New Zealander has a safe, warm, dry and affordable home.

8

Section 5ZG of the Climate Change Response Act 2002.

9

Section 5ZG of the Climate Change Response Act 2002.
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We want to use our unique strengths to overcome some of the world’s biggest challenges.
We aim to create new activities and jobs that are more knowledge intensive and enhance
the environment.
Key elements include:
•

A circular economy – designing out waste and pollution, keeping products and materials in
use, and regenerating natural systems.

•

Science and innovation – Aotearoa being a world-class generator of ideas and solutions.

•

Skills and knowledge – helping people acquire the new skills they need to drive and adapt
to change.

Principles for the transition
The following table sets out the principles that will guide the Government’s decisions.
Table 5:

Guiding principles for Government decisions on the emissions reduction plan

A fair, equitable
and inclusive
transition

An evidence-based
approach

Environmental and
social benefits
beyond emissions
reductions
Upholding Te Tiriti
o Waitangi

A clear, ambitious
and affordable
path

20

•

recognise and foster opportunities for affected regions, communities, employees,
employers, and iwi and Māori, to reduce emissions in ways that work best for them

•

incorporate te ao Māori in transition planning

•

minimise and avoid the negative impacts, and social and environmental risks, of the
transition and specific policies, including avoiding:
−

exacerbating existing inequities

−

penalising early movers

−

compounding historic grievances with iwi/Māori

−

leaving too much of a burden for future generations

−

exacerbating environmental issues.

•

draw on a range of sources including (but not limited to) the Intergovernmental Panel
on Climate Change (IPCC), and mātauranga Māori

•

ensure emissions reductions are developed using the most up-to-date science and
take into account our domestic context and international commitments.

•

promote nature-based solutions, which can sequester carbon while building resilience
to climate change impacts and supporting biodiversity

•

consider wider benefits as a reason to act – such as building resilience, and broader
social, health, economic, environmental and cultural benefits.

•

strengthen the partnership approach and actively supporting iwi/Māori with this
effort

•

apply Māori values and mātauranga Māori to the transition

•

involve a variety of Māori voices in the design and development of the transition.

•

make predictable and stable policies, which are communicated early and clearly so
that households, businesses, investors and industry can make investment choices

•

design effective policies that recognise the connections and flow-on effects within
systems

•

use commercially available, low-emissions technology now, while fostering ambition,
knowledge and innovation

•

acknowledge uncertainty and consider options that can adapt over time.
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Having the right mix of actions
International best practice supports a coherent strategic package, comprising a mutually
supportive and balanced mix of emissions pricing, well-targeted regulation, tailored sectoral
policies and direct investment.
This includes:
•

An effective emissions price through a strengthened New Zealand Emissions Trading
Scheme (NZ ETS). Emissions pricing through the NZ ETS provides an economy-wide
financial incentive to reduce emissions. This helps lower the overall economic cost of
achieving emissions reductions and leads to emissions reductions from sources that
targeted policies might not otherwise reach. The expectation of a rising future emissions
price path informs private investment decisions and aligns these better with a future
low-carbon economy, influencing technology choices and the direction of future
economic development.

•

Policy measures that work strategically alongside the NZ ETS price, such as well-targeted
regulation and additional measures to remove other barriers. Emissions pricing alone fails
to achieve many low-cost emissions reductions opportunities, because real-world
investment decisions in our economy and society do not always consider total lifetime
costs. Targeted policies are also important to drive early adoption, market acceptance and
learning by doing. This lowers the overall costs of economy-wide investment in new or
niche technologies as they become needed on a wider scale in the future. These policies
do not substitute for the NZ ETS price; they work with it, and take the NZ ETS price into
account in their design.

•

Mechanisms for public and private investment in innovation and infrastructure for
long-term transition. Innovation and low-emissions infrastructure are essential elements
of the long-term decarbonisation transformation and will require short-term investment
for long-term results.

•

Helping nature to thrive and supporting the wellbeing of communities and people.
Emissions reductions and forestry removals are both important in meeting Aotearoa New
Zealand’s “net” emissions targets
Decarbonising our economy is important if Aotearoa is to keep pace with – and seize the
market opportunities from – the global technology transition in energy, transport and
industry. Emissions reductions are also critical if we are to avoid shifting this responsibility to
our children and future generations, and the ongoing need for land to be converted into
forestry in the future to maintain net-zero emissions.
At the same time, even with strong reductions in emissions, there is a critical ongoing role for
forestry removals: to offset remaining emissions in hard-to-abate sectors, as the feedstock for
a future bioeconomy, and to enable flexibility in our transition path. Our large potential for
low-cost forestry planting reduces the cost of meeting net emissions targets, but should not
slow the rate of emission reductions.

Investment
Meeting our emissions budgets will require significant, sustained investment from the
Government and throughout the private sector. An important focus of the emissions reduction
plan will be to support the flow of private investment towards climate-positive outcomes and
the growth of the green finance market. The Funding and financing section expands on this.
Climate Change Action Committee 2021-11-11
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New sustainable investment brings with it other benefits: enhancing innovation and
productivity with new technology, and generating new economic activity. And because
investment in low-emissions technology tends to reduce waste and increase efficiency,
operating costs are generally lower, offsetting the capital investment to reduce lifetime
costs and often providing a rapid payback.
The economy will continue to grow as we make the transition, and the sooner we act, the
better the economic outcomes. The Climate Change Commission modelled the long-term
impact of making all the changes required to follow their pathway to the 2050 target. This
estimated an overall reduction of gross domestic product (GDP) in 2050 of around 1.2 per cent. 10
The Commission also modelled a scenario where key actions were delayed (for example, the
move to electric vehicles (EVs) and more efficient farm practices). This resulted in GDP in 2050
falling by around 2.3 per cent.

Aligning the transition with other priorities
The scale of the change is an opportunity to address other long-standing challenges in
Aotearoa. We must integrate the reduction measures with strategies for industry, infrastructure,
housing and urban development; fiscal management; and plans for building resilience to the
physical effects of climate change.
We are at a critical moment in time. COVID-19 has highlighted the need for a continued focus
on wellbeing as the headline indicator for success, and for strengthening how we tackle the
long-term challenges that hold back our economy and affect our communities, such as
climate change.
The plan will need to achieve a balance of creating sufficient certainty while maintaining
flexibility for future decision-makers, as things change over time.
Our unique and precious wildlife is under threat from a range of pressures, including climate
change. We need to address the climate crisis in a way that also helps address the biodiversity
crisis. There is an opportunity to help our indigenous ecosystems thrive in a way that
sequesters carbon and builds resilience to the impacts of climate change.
We also face other persistent challenges, such as low productivity, investment and innovation,
and intergenerational disadvantage and inequality. Our response to COVID-19 and the climate
emergency together can shape our international role, and turn challenges into opportunities.
QUESTIONS

10

22

1.

Do you agree that the emissions reduction plan should be guided by a set of principles? If
so, are the five principles set out above the correct ones? Please explain why or why not.

2.

How can we enable further private sector action to reduce emissions and help achieve a
productive, sustainable and inclusive economy? In particular, what key barriers could we
remove to support decarbonisation?

3.

In addition to the actions already committed to and the proposed actions in this document,
what further measures could be used to help close the gap?

The Commission’s economic modelling estimated that GDP would grow to about $386 billion by 2035 and
$481 billion by 2050 while meeting its recommended emissions budgets through the demonstration path.
Under current policy settings (which are not on track to meet the recommended emissions budgets), GDP
was estimated to grow to $388 billion by 2035 and $487 billion by 2050.
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QUESTIONS
4.

How can the emissions reduction plan promote nature-based solutions that are good for
both climate and biodiversity?

5.

Are there any other views you wish to share in relation to the Transition Pathway?

Helping sectors adapt
Building resilience
Our climate is warming, sea levels are rising, and extreme weather is becoming more frequent
and severe. The climate we will experience in 2050 and 2100 will be different from today,
because of previous global emissions of greenhouse gases. It will also be shaped by future
emissions pathways. Figure 3 shows the expected effects.
Figure 3:

Projected impact of climate change on Aotearoa

In August 2020 the Government released the first National Climate Change Risk Assessment
(the risk assessment). This presented the first national picture of the risks Aotearoa faces.
It identified 43 priority risks, covering all aspects of life, from our ecosystems and communities
to buildings and the financial system. It highlighted the 10 most significant risks requiring
urgent action in the next six years to reduce their impact.
The assessment lays the foundation for a National Adaptation Plan, outlining how the
Government will address the risks. This is due to be published in August 2022.
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Building resilience and mitigating the risks
Emissions can be reduced in ways that increase our resilience or, if we’re not careful, in ways
that increase the impact of the risks of climate change. Nature-based solutions such
as supporting native bush to regenerate can help sequester emissions and build resilience
to the impacts of climate change.
Below is an overview of some of the risks that sectors will need to manage as they reduce
their emissions. The National Adaptation Plan, which will be publicly consulted on in 2022,
will set out the actions to do this.
Key climate change risks to address in each sector
Transport: As we implement the emissions reduction plan, we will need to consider how we
reduce the risk of stranded assets and sub-optimal investment. Our networks and corridors
may need to be reprioritised to manage and respond to the impact of climate change. For
example, existing road and rail infrastructure may become vulnerable to the adverse impacts of
a changing climate and we may need to choose between continued use or providing alternative
transport solutions. We will also need to consider how new or improved infrastructure and
services best support reducing transport emissions. Vehicle changes, such as heavier electric
buses and trucks, will affect how our roads are constructed, and require new fuel and charging
infrastructure. Our communities will be impacted by the changes needed to reduce transport
emissions and we must support them to ensure that transport inequities are addressed.
Energy and industry: Key risks relate to the impacts of climate change on electricity
transmission and distribution infrastructure. As we increase electrification of transport, process
heat and industry, we will need to consider the increased pressure on electricity infrastructure.
The risk assessment highlighted the need for more research to inform adaptation action, and to
speed up current measures. Work is underway to address transmission and distribution
network innovation.
Building and construction: To build for climate change we must put the right structures in the
right places. We must not compromise a building’s ability to adapt to the effects of climate
change as we reduce emissions. For example, a site that may face certain climate hazards (for
example, wind, storms, drought, flooding, wildfire) may require a different building design and
materials. This could have an emissions impact compared to a similar building exposed to
different hazards. Building for climate change also requires a focus on reducing emissions,
noting that some adaptation can support mitigation and vice versa.
Agriculture: The primary sector faces risks from extreme events and ongoing gradual changes,
such as more frequent extreme weather (drought, flooding), changes in mean annual rainfall,
sea-level rise and higher average temperatures. These changes may affect the productivity and
profitability of some parts of the sector. Aotearoa agriculture has relatively high adaptive
capacity, but this differs between farms, locations and sectors. The sector is dynamic, and
adaptation may mean shifts between production types and locations, so that in the longer term
it may look quite different from today.
Waste: Landfills and contaminated sites carry risks. Active and closed landfills and
contaminated sites are at risk from extreme weather and sea-level rise, as well as coastal
and inland flooding, erosion and rising groundwater.
Forestry: Afforestation and forest management could help mitigate the impacts of some risks
identified in the assessment. These include extreme weather events, drought, erosion and
changes in long-term composition of native forest ecosystems. Our forests can also provide
opportunities to adapt to a changing climate. For example, they reduce erosion, landslips and
flooding, which makes production systems and communities more resilient, and they offer
shade for stock.
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QUESTIONS
6.

Which actions to reduce emissions can also best improve our ability to adapt to the
effects of climate change?

7.

Which actions to reduce emissions could increase future risks and impacts of climate
change, and therefore need to be avoided?

Working with our Tiriti partners
The CCRA recognises the Government’s responsibility to give effect to the principles of Te Tiriti
o Waitangi (Treaty of Waitangi). The CCRA requires the emissions reduction plan to include a
strategy to recognise and mitigate the impacts on iwi and Māori, and that iwi and Māori are
adequately consulted on these plans.
Through the Climate Change Commission’s advice and our own Māori engagement, we have
heard that the transformational changes required are more likely to succeed if there is a strong
role for Māori that is consistent with Te Tiriti. This acknowledges that much can be achieved
if Te Tiriti partners are enabled to work together and individually in a way that respects
kāwanatanga (the right for Government to govern) and rangatiratanga (the right for Māori
to make decisions for Māori).

Potential measures
We have already taken some actions and are developing others that will influence our
low-emission pathways and partnership with Māori, including reforming our resource
management system, creating local government climate strategies and some necessary policy
and funding work. However, the Commission has suggested some specific ways to provide a
comprehensive role for Māori in future emissions-reduction planning and decisions. This
consultation seeks to better understand Māori perspectives on these recommendations and
how they might be implemented.

Upholding the principles of Te Tiriti
The Commission recommends making the Government’s actions for emission reductions
accountable to Māori, through a strategy to embed Te Tiriti principles in future emission
reduction plans. The strategy would include outcomes, milestones and monitoring. We
are considering the next steps and resourcing required to implement this within the
suggested timeframes and context of other emission reduction actions.

Making change in partnership
To guide our transition, the Commission has recommended that the Government and
iwi/Māori design many national-level strategies together.
These include:
1.

a National Energy Strategy

2.

a Circular Economy Strategy

3.

a Bioeconomy Strategy
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4.

a National Low-emission Freight Strategy

5.

industry plans and policies to decarbonise the industrial sector

6.

a Building Transformation Plan

The Commission has also suggested that an equitable transition for Māori can be enabled by
the creation of a mechanism that helps to integrate Te Tiriti partnerships more consistently
across climate-related evidence and policy processes. This recommendation entails planning,
alignment and engagement to develop and potentially implement over the coming years.

A Māori-led transition
To ensure a Māori-led approach to the transition, the Commission has recommended that
Māori and Government partner to create a strategy that responds to the particular
experiences and needs of the Māori economy and Māori. This strategy should support Māori
to take climate action, reduce emissions and prepare for a future in Aotearoa that will be both
low emission and climate impacted. This work is separate to but could complement the
Equitable Transition Strategy also recommended by the Commission.
The Commission advises that one of the first steps of the strategy should be for Government
to support iwi/hapū and other Māori collectives to develop emission profiles. We would like
to further understand how a profile could benefit Māori and what kinds of information would
help Māori to understand and manage emissions and removals, particularly for groups and
organisations that are not land owners or whose rohe/takiwā is urbanised.
QUESTIONS
8.

The Climate Change Commission has recommended that the Government and iwi/Māori
partner on a series of national plans and strategies to decarbonise our economy. Which,
if any, of the strategies listed are a particular priority for your whānau, hapū or iwi and
why is this?

9.

What actions should a Māori-led transition strategy prioritise? What impact do you think
these actions will have for Māori generally or for our emission reduction targets? What
impact will these actions have for you?

10. What would help your whānau, community, Māori collective or business to participate in
the development of the strategy?
11. What information would your Māori collective, community or business like to capture in
an emissions profile? Could this information support emissions reductions at a whānau
level?
12. Reflecting on the Commission’s recommendation for a mechanism that would build
strong Te Tiriti partnerships, what existing models of partnership are you aware of that
have resulted in good outcomes for Māori? Why were they effective?

Making an equitable transition
Why an equitable transition matters
The Government is committed to a transition that reaches our targets, while minimising
disruption, and seizing the opportunities the transition will bring.
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Our economy and society will look very different in 2050. Moving to this future will require
a range of changes. Many businesses will need to adopt new technology and ways of working,
and some workers will need new skills. Changes will affect some communities, regions and
households more than others.
We want to prepare communities, households and businesses with the tools to plan for and
manage the transition. At the same time, we need to take the opportunities from the
transition, and share the benefits.
Our vision is to shift to a high-value, resilient economy that creates a healthy environment
and wellbeing for all.
Achieving this future will require:
1.

Driving ambitious action while also allowing communities, households and businesses
time to prepare and take steps to reduce their emissions.

2.

Enabling iwi/Māori to drive our transition so that climate change mitigation does not
perpetuate existing disadvantages.

3.

Encouraging households and individuals to make investments and behavioural changes
that reduce their emissions footprint; and ensuring any cost increases do not
disproportionately burden those with limited capacity to respond.

4.

Helping workers develop skills for quality, low-emissions employment. Where demand for
certain skills declines, giving workers access to training and supporting a smooth transition
into new jobs.

5.

Supporting businesses to lower emissions, and those in low-emissions sectors to grow.

6.

Clearly signalling the low-emissions pathway, and encouraging innovation and the uptake
of new technology.

7.

Empowering urban and rural regions and communities to transition in line with local
objectives and aspirations.

How we plan to achieve an equitable transition
For a fair, inclusive and equitable transition, we will focus on four areas:
•

Reducing risks for firms and households. The more successfully firms and households
reduce their emissions footprint, the less vulnerable they will be to negative impacts
from the transition.

•

Promoting business and job opportunities. New opportunities will arise from the
transition, and the demand for some emissions-intensive activities will drop.
‘Transition-aligned’ growth will help ease the shift and offer benefits for disrupted
communities and workers.

•

Supporting workers, households and communities through the transition. There will
be an increasing need to help workers into new jobs or industries, as the demand
for skills changes. These changes may be more concentrated in particular regions
and communities.

•

Monitoring impacts and responding as they emerge. We will closely watch impacts to
avoid creating inequities or disadvantaging groups with limited capacity to respond.
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What we are doing now
Existing measures to support communities, households and businesses to successfully
transition include:
•

helping businesses improve energy efficiency and switch to lower emissions fuels,
including through the $70 million Government Investment in Decarbonising Industry
(GIDI) fund and the Energy Efficiency and Conservation Authority’s (EECA’s) business
support schemes

•

supporting small businesses through the Sustainable Business Network Climate Action
Toolbox, developed with private and public sector partners

•

funding insulation and heating for households through Warmer Kiwi Homes, and setting
Minimum Energy Performance Standards for products

•

creating low-emissions jobs, markets and business opportunities through resource
recovery

•

establishing Regional Public Service Leads to promote the needs of regions and better
organise the public service towards community needs

•

establishing an equitable transition partnerships team to help communities understand,
plan and manage their transition

•

research projects to better understand the likely impacts of the transition on workers,
businesses, regions and the Māori economy

•

strengthening the welfare, employment support and education systems to help people
adapt to a low-emissions future

•

supporting nature-based employment through our $1.2 billion Jobs for Nature programme.

Potential measures
The Commission’s key recommendation is to develop an equitable transitions strategy in the
first budget period. This would drive a well-signalled and inclusive transition, which maximises
opportunities and minimises disruption and inequities.
The Commission recommends that the strategy should address the following objectives:
•

partnering with iwi/Māori

•

proactive transition planning

•

strengthening the responsiveness of the education system

•

supporting workers in transition

•

minimising unequal impacts in all new policies.

Developing this over the coming years will allow time to:
•

better understand the likely impacts and opportunities

•

work with Māori and other affected groups to remove barriers and maximise
opportunities

•

decide how best to manage negative effects.

The Government agrees with the need for a comprehensive equitable transitions strategy and
seeks your feedback on the key objectives for the strategy and on the models and approaches
that should be used in developing the strategy.
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Reducing risks for firms and households
We will work with industry and communities to minimise the cost of the transition for firms
and lower income households. During the first budget period, we will consider:
1.

helping emissions-intensive businesses, or those more vulnerable to negative impacts,
move to new operating models and adopt new technology

2.

working with businesses to identify barriers to reducing their emissions profile,
particularly those businesses with more limited capacity to respond to transitional change

3.

providing clear information on likely impacts of the transition on different businesses

4.

monitoring effects on household bills, so low-income households keep pace with
rising costs

5.

helping low-income and other households reduce emissions, including assistance
with upfront costs of new technology

6.

signposting policies early, where possible, so businesses have time to adjust and invest.

Promoting business and job opportunities
Seizing the opportunities of this transition will require:
1.

reducing emissions across all industries

2.

mobilising capital at different levels

3.

a flexible skills system and employment support that responds as businesses adopt new
ways of working, and new industries and jobs emerge.

A number of these opportunities are addressed in other parts of this document, such as the
chapters on funding and finance, and those on transitioning key sectors. Māori-led opportunities
should also be fostered, recognising the particular competencies and knowledge Māori bring
(for example, to improve asset management and regeneration). Māori will have a key role in
areas including agriculture, research, science and innovation, forestry, energy and industry,
and building and construction.
We want to make high-quality, sustainable jobs accessible to young people, and those in lower
paid work (including some Māori, Pasifika, women, and disabled people), and to enable the
uptake of low-emissions business practices.

Supporting workers, households and communities
The Commission noted that employment and jobs will inevitably change as Aotearoa moves
towards a low-emissions society. For many, this will mean learning new skills and for others it
will mean moving into jobs in other industries. The Government is reforming the vocational
education system, to ensure it’s better able to produce the skills that learners, employers and
communities need.
We must also do more to support and enable workers, households and communities to
understand, plan and manage the transition, so they are better placed to build a productive,
sustainable, inclusive and resilient society.
Potential responses include:
1.

A new social unemployment scheme (through the Future of Work Forum), with the
Council of Trade Unions and Business NZ. This would better support workers who
lose their job, giving them financial stability to find the right job for their skills, or
to retrain.
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2.

Supporting high-quality local planning, including:
−

developing user-friendly resources such as guidance, tools and information

−

improving how the public service supports transitions, building on programmes such
as Kānoa Regional Economic Development Partnerships

−

deploying more intensive equitable transition support for communities and regions
that need more assistance

−

investigating the ongoing role of the Regional Strategic Partnerships Fund and its
potential to accelerate equitable regional transitions.

Monitoring and responding to impacts
We must carefully consider distributional impacts so that we can minimise negative effects,
maximise co-benefits and reduce inequities. However, some impacts will be difficult to predict.
Some options for better monitoring are:
1.

a forward research programme to better identify vulnerable groups, and to assess
mitigation options

2.

better assessment of how current policies are playing out in practice

3.

inviting Māori and stakeholders, including businesses and community groups, to provide
real-time feedback on the effects of policies.
QUESTIONS
Equitable transitions strategy
The Climate Change Commission recommends developing an Equitable Transitions Strategy
that addresses the following objectives: partnership with iwi/Māori, proactive transition
planning, strengthening the responsiveness of the education system, supporting workers in
transition, and minimising unequal impacts in all new policies.
13. Do you agree with the objectives for an Equitable Transitions Strategy as set out by the
Climate Change Commission? What additional objectives should be included?
14. What additional measures are needed to give effect to the objectives noted by the
Climate Change Commission, and any other objectives that you think should be included
in an Equitable Transitions Strategy?
The Commission suggests that the Equitable Transitions Strategy should be co-designed
alongside iwi/Māori, local government, regional economic development agencies, businesses,
workers, unions, the disability community and community groups.
15. What models and approaches should be used in developing an Equitable Transitions
Strategy to ensure that it incorporates and effectively responds to the perspectives and
priorities of different groups?
Other actions
16. How can Government further support households (particularly low-income households)
to reduce their emissions footprint?
17. How can Government further support workers at threat of displacement to develop new
skills and find good jobs with minimal disruption?
18. What additional resources, tools and information are needed to support community
transition planning?
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QUESTIONS
19. How could the uptake of low-emissions business models and production methods be
best encouraged?
20. Is there anything else you wish to share in relation to making an equitable transition?
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Aligning systems and tools
SUMMARY
Moving to a low-emissions future means transforming all sectors of the economy. All our
systems must point towards low emissions.
•

Government accountability and coordination is essential for a well-resourced work
programme that makes these system-wide changes.

•

Funding and financing are a catalyst for significant cuts in emissions.

•

Emissions pricing plays an important role in changing investor and consumer behaviour.

•

The planning system controls how we use land, and the emissions that flow from those
land uses – both urban and rural.

•

Research, science and innovation generate knowledge, and new approaches and
practices.

•

Behaviour change by organisations, businesses and individuals is critical to achieving
net zero.

•

Move to a circular and bioeconomy to create economic value while restoring the natural
systems.

Your views
We seek your comments on proposed measures to reduce emissions and align our systems
with the transition. We would like to know if you think these are the right types of policies, if
they go far enough, and what you think should be changed.
There are consultation questions throughout this section under each of the above headings.

Government accountability and coordination
Responding to climate change requires a coordinated work programme across central
government to achieve our shared objectives and reach our climate targets. The Ministry for
the Environment leads our country’s climate change policy, and other government agencies
hold the policy for key sectors to reduce greenhouse gas emissions and increase removals.
The climate response will also require other actors – including local government and the
private sector – to take action and mobilise resources.
The emissions reduction plan is just the first step. From June 2022 on, we will institute
monitoring and public reporting of progress to track the implementation of the plan and
enable accountability. The Climate Change Commission also has a role in monitoring and
reporting progress against our budgets to the Government.
An equitable and managed transition requires:
1.

building government capability to monitor progress against our budgets

2.

making timely decisions so we stay on track

3.

making sure social, economic and environmental policies support one another.
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What we are doing now
Government leadership
Climate Change Response Ministerial Group – This is chaired by the Prime Minister. Formed in
December 2020, it sets strategic direction on climate action and keeps the work programme
timely and effective.
Climate Change Chief Executives Board – Formed in 2019, this brings together chief executives
of key agencies to monitor and progress the Climate Action Plan, 11 and drives a climate work
programme. The board will continue this governance role for the emissions reduction plan.

Aligning procurement with low emissions, and promoting investment
In October 2019 new Government procurement rules came into effect. They place more
emphasis on social, economic, cultural and environmental outcomes, beyond the purchase
of goods and services.
A priority is supporting the transition to a net-zero-emissions economy. This requires agencies
to do their part by procuring sustainable goods and services. Read more on the Government
procurement rules.

The Carbon Neutral Government Programme
Government is joining businesses and communities in leading the way to a net-zero future,
through the Carbon Neutral Government Programme (CNGP).
Launched in December 2020, it aims to make a number of public organisations carbon neutral
from 2025. Participants measure and report their emissions, set targets and plans to reduce
emissions in line with the 1.5° pathway, 12 and offset their remaining emissions from 2025.

Potential and proposed measures
Implementing the emissions reduction plan
This plan is the first step on the path to a low-emissions economy. From June 2022, agencies
and Ministers must be accountable for what it sets out. The Government is considering
whether this might require enhanced or additional mechanisms.
We will also need to monitor and track progress against budgets, including responding to the
Climate Change Commission’s reports that monitor our progress. To keep decisions timely, we
will need more rapid and focused feedback. This means significantly increasing the capability
of data and modelling teams in agencies.

11

The Climate Action Plan was developed from the Government response to the Productivity Commission's
Low Emissions Economy report.

12

That is, to be consistent with the intent and purpose of the Climate Change Response (Zero Carbon)
Amendment Act 2019, and the Paris Agreement, of limiting the global average temperature increase to
1.5° Celsius above pre-industrial levels.
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Working together in new ways
Striving to meet our transition challenge could involve new ways of collaborating to transform
our economy, like mission-oriented innovation. 13 By working in close partnership with
business, iwi/Māori, and the public, a missions-led approach could catalyse innovation and
crowd-in investment across the system to help drive transformation, forging new
climate-resilient economic activities and jobs that embrace our unique strengths.
QUESTIONS
21. In addition to the Climate Change Commission monitoring and reporting on progress,
what other measures are needed to ensure government is held accountable?
22. How can new ways of working together, like mission-oriented innovation, help meet our
ambitious goals for a fair and inclusive society and a productive, sustainable and climateresilient economy?
23. Is there anything else you wish to share in relation to government accountability and
coordination?

Funding and financing
Climate change requires a step change in how we approach financing. Our climate targets
will require significant, sustained investment from public and private sectors. To meet this
challenge, we will need to:
•

increase the amount of public funding available for new climate initiatives

•

support the flow of private investment towards climate-positive outcomes and the growth
of the green finance market

•

consider how our policies, incentives and existing spending are contributing to where
money flows across the economy

•

ensure that our communities and businesses can access the finance they need to invest in
the transition.

What we are doing now
Finance is an important catalyst for lowering emissions. Aligning finance with positive climate
action may not directly reduce emissions, but it directs much-needed investment to lowemissions activities.
There is no single way to direct the flow of finance towards climate goals, but a range of
options that need to be considered together. For a list of the current work being done across
Government (at mid-2021), see International developments in sustainability reporting.

Aligning public finance
Given the breadth, scale and duration of the transition to low-emissions economy, we need to
ensure adequate, durable and certain public funding for climate action. The Treasury and the
Ministry for the Environment are currently considering how the public finance system can
provide this, including:
13
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1.

how we prioritise spending for positive climate action through the annual Budget process

2.

how we assess and report on what gets funded through public spending, including how
well broader public spending aligns with our climate targets

3.

how the Government can coordinate and encourage climate investment in the
private sector

4.

how we can recycle revenue from the New Zealand Emissions Trading Scheme (NZ ETS)
into climate spending.

Initial work on this will inform the next Government Budget and will build on a number of
existing government funds that support low-emissions activities, such as the Government
Investment in Decarbonising Industry Fund, the Low Emissions Transport Fund and the
Technology Demonstration Fund.
Government agencies are also looking at novel ways to boost public investment in
low-emissions activities. For example, Kāinga Ora launched its Sustainability Financing
Framework in 2020, to support investment in green buildings.

Mobilising private finance
The investment needs of a climate change response cannot be met by public finance alone.
There are significant opportunities for private investors in the growing green finance markets.
In fact, the private sector is already taking these opportunities, such as through the recently
launched Centre for Sustainable Finance.
The Government will support private investment into this space by providing co-funding,
overcoming information barriers, and regulating where necessary. Over the last three years
the Government has:
•

established the New Zealand Green Investment Finance Limited (NZGIF) to direct private
sector capital into investments that reduce emissions in 2018. The latest Government
Budget provided $300 million of additional funding for NZGIF to invest into decarbonising
public transport, waste and plastics.

•

Banned default KiwiSaver funds from investing in fossil fuel production.

•

Helped investors better understand climate change-related risks and opportunities and
supported investor activity, by introducing mandatory climate-related disclosures in 2020.
The Financial Markets Authority also published their disclosure framework for integrated
financial products in late 2020 to support the growing market for ESG (environmental,
social and governance) funds.

•

Mobilised private finance in the regions to make them more productive, resilient,
inclusive, sustainable and Māori-enabling through Ministry of Business, Innovation and
Employment’s Kānoa – Regional Economic Development and Investment Unit’s (REDIU’s)
$200 million Regional Strategic Partnership Fund.

To encourage continued funding and financing, we would like to understand the barriers and
gaps in allocating private capital to low-emissions investment, and clarify where to focus our
initial efforts for the greatest impact.

Access to finance to support the transition
The costs of the transition will also fall on communities, businesses and individuals. We are
considering where access to finance is creating a barrier to the transition, and how we can
overcome those.
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For example:
•

To increase lending for sustainable agricultural activities, the Ministry for Primary
Industries is working with the banking industry and the Sustainable Finance Forum of
the Aotearoa Circle on a common set of guidelines for defining ‘sustainable agriculture’.

•

The Reserve Bank of New Zealand is exploring the challenges Māori face in accessing
capital, with a focus on bank lending to small and medium-sized enterprises (SMEs), and
is building a quantitative assessment of those challenges now. We would also like to
understand whether Māori face other barriers to low-emissions finance, particularly
outside of the SME context.
QUESTIONS
24. What are the main barriers or gaps that affect the flow of private capital into lowemissions investment in Aotearoa?
25. What constraints have Māori and Māori collectives experienced in accessing finance for
climate change response activities?
26. What else should the Government prioritise in directing public and private finance into
low-emissions investment and activity?
27. Is there anything else you wish to share in relation to funding and financing?

Emissions pricing
Emissions pricing helps change investor and consumer behaviour. It promotes lower emissions
options by putting a cost on emissions, either directly or through obligations that are passed
on to consumers. This allows businesses and consumers to make the most cost-effective
choices for reducing their emissions. The NZ ETS is our main emissions pricing tool, and
just under half our gross emissions face an emissions price through the scheme. It creates
a trading market for New Zealand Units (NZUs), where each NZU represents one tonne of
CO2e. Participants are required to surrender one NZU for each tonne of CO2e they produce.
Participants who remove CO2e from the atmosphere (mostly foresters) are entitled to receive
NZUs. Businesses whose activities are emissions intensive and trade exposed can receive a free
allocation of NZUs, termed industrial allocation.
The Government has put an overall limit (cap) on the emissions that participants produce.
As the NZU supply decreases over time, the demand will increase, causing the price to rise.
This makes emissions-intensive technology and behaviour more expensive, and encourages
businesses and individuals to find ways to reduce their emissions and increase removals, such
as by planting forests.
The NZ ETS is designed to limit net emissions (the sum of gross emissions and removals) in
line with the net emissions budgets that will be set under the Climate Change Response Act
2002 (CCRA). There is currently no limit on the use of NZUs from forestry to meet NZ ETS
surrender obligations.

What we are doing now
The overall limit and price control settings are updated annually to provide settings for the
next five years.
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The Government has announced that the unit volumes in the NZ ETS and the price control
settings will be updated from 1 January 2022, in line with the Commission’s recommendation.
View the auction volumes and price control settings for 2022–26.
These changes have created a rising price corridor; the price at which extra units could be
released for sale from the cost containment reserve 14 during NZ ETS auctions will increase
from $50 to $70 from 1 January 2022, and will increase by 10 per cent plus inflation each
year. The auction price floor will increase from $20 to $30 from 1 January 2022 and increase
at 5 per cent plus inflation each year.
The settings may be revised in 2022 for 2023–27, to support our agreed emissions budget, and
the Commission’s annual advice on NZ ETS settings.

Potential and proposed measures
Encouraging gross emission reductions through the NZ ETS
To support our transition pathway, substantial gross emissions reductions are required by
2050. The NZ ETS needs a higher emissions price to drive investment and behaviour change
to reduce gross emissions. This is especially important to achieve the transition pathway for
gross emissions in energy, transport and industry. In these sectors, cost-effective technologies
already exist to reduce some gross emissions. Any delay in investing in such technologies will
cost us more in the long run, lead to higher cumulative emissions, and require more land-use
change to forestry after 2050.

A rising NZ ETS price under current settings may drive more forestry rather than gross
emissions reductions over the long term
Modelling undertaken by the Climate Change Commission identified that under current policy
settings a rising NZ ETS price is likely to mostly drive exotic forest planting in the short term,
rather than gross emissions reductions.
The Commission’s modelling, and government analysis carried out in 2019, 15 as well as 2018
modelling from the Productivity Commission on our transition to a low-emissions economy
identified abatement costs in forestry at then current emissions prices, and much higher
abatement costs in the energy, industrial processes and product use, and waste sectors.
Modelling from the Productivity Commission found that an emissions price of $150–250 per
tonne of carbon is needed to achieve net zero emissions by 2050. While the reductions in net
emissions come mainly from afforestation, gross emissions reductions are achieved at higher
emissions prices from replacing fossil fuels with clean electricity and other low-emissions
energy sources in transport and process heat. These higher prices could come about through
land scarcity impacting afforestation costs. The Productivity Commission noted that while
afforestation provides a cost-effective means of reducing net emissions, this is only an interim
solution as substantial gross emissions will remain in 2050 (over 50 Mt CO2e) and there will
only be sufficient suitable land for afforestation for the next 30 to 50 years, at projected
planting rates.

14

The cost containment reserve (CCR) is a reserve volume of units available to be released to the NZ ETS
market if the CCR trigger price is hit at auction.

15

Ministry for the Environment. 2020. Marginal abatement cost curve analysis for New Zealand: Potential
greenhouse gas mitigation options and their costs. Wellington: Ministry for the Environment
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Climate Change Commission recommends further NZ ETS amendments
The Commission recognised that this could cause a problem with the effectiveness of the
NZ ETS in driving gross emission reductions. The Commission recommended amending the
NZ ETS to strengthen the incentive for gross emissions reductions, and manage the amount
of exotic forest planting the NZ ETS drives. This is because while the emissions removed by
exotic forest planting can offset gross emissions, this is a one-off benefit, and means the land
must remain in forest permanently. This reduces the flexibility of land use and delays reducing
gross emissions.
We intend to look at this issue more closely, and if needed will change the way forestry is
treated under the NZ ETS.

Future carbon sequestration incentives
New Zealand needs new forests to be planted over the coming decades, to continue to offset
emissions, including hard-to-abate emissions up to and beyond 2050, and to provide flexibility
for meeting domestic and international targets if gross emissions are harder to achieve than
anticipated. An increased wood supply will also support our efforts around biofuels and the
circular economy. We also need forestry to support Māori aspirations, contribute to economic
prosperity, biodiversity, soil and water health, and climate resilience.
These many benefits are why the Government is committed to maintaining effective incentives
for planting new forests of the right type, in the right place and for the right purpose. If there
will be constraints on forestry in the NZ ETS, then Government will work with land owners and
industry on ways they can be rewarded for carbon sequestration and other benefits outside
the NZ ETS.
Anticipating the likely incentives for carbon sequestration from the 2030s is work that needs
to happen regardless of any decision on whether to constrain forestry driven by the NZ ETS.
If Aotearoa substantially reduces gross emissions by the 2040s there will be less demand for
forestry removals from existing NZ ETS emitters responsible for those emissions. We will
continue to need forestry removals, however, for offsetting hard-to-abate emissions and
biological emissions currently outside the NZ ETS. There may also be demand from the
voluntary and international markets. Given the long timeframes that new forests contribute
removals over, decisions made in the next few years will influence the quantity and type of
forestry removals in the NZ ETS up to 2050.
The Commission has noted that current NZ ETS settings will incentivise more planting of
fast-growing exotic species, such as pine, than may be desirable to meet the 2050 target.
The Commission also noted Aotearoa should transition from a reliance on exotic forests to
permanent native forests before 2050. Because forestry removals may also be thought of as
insurance if progress in other sectors is slower than forecast, it’s important to maintain
investor and land owner confidence by carefully analysing the impacts of any changes to
forestry incentives.
The Commission presented several options for how to amend the NZ ETS to manage incentives
for afforestation, including:
•

reducing demand by limiting how many forestry units non-forestry participants can
surrender

•

requiring them to pay an additional fee when surrendering forestry units

•

reducing the rate at which units can be earned by exotic forest
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•

limiting the overall area of forest that can be registered in the NZ ETS each year, or
otherwise amending the eligibility criteria.

There may be other options, and each option will have different impacts on different groups.
The Government will need to identify and work through the risks and benefits of different
approaches, including the status quo, during the policy development process. We will analyse
the implications of different policy options on the NZ ETS to avoid unintended consequences.
Your feedback and ideas are important, and will inform this analysis. There will be further
consultation as options, including the status quo, are developed.
We will decide by the end of 2022 on whether to change NZ ETS rules in the future. If changes
are necessary, we will also decide on preferred options.

Improving market governance
Market governance is critical for the integrity and efficiency of the NZ ETS. Consultation on
options to improve the governance of advice, trading, and market conduct, and appointing a
market regulator closed on 17 September 2021. The aim is to improve the current framework
to manage risks of misconduct in the NZ ETS and protect NZ ETS users from financial harm. We
will include feedback from this consultation in a summary of submissions expected to be
published in late 2021. The results of the consultation, alongside further policy analysis, will
inform advice on designing a governance framework for the NZ ETS.

Reviewing free industrial allocation
Some businesses are allocated free NZUs for activities considered emissions intensive and
trade exposed (EITE). Industrial allocation reduces the risk of the emissions price driving EITE
firms, production and the associated emissions overseas, which could increase global
emissions. This risk is known as emissions leakage.
We consider that current industrial allocation policy is contributing to over-allocation.
Consultation on options to improve the policy, to manage any ongoing risk of emissions
leakage and align with our climate change commitments closed on 17 September 2021. We are
also considering the longer term direction of the policy, and alternative mechanisms.
The results from this consultation, alongside further policy analysis, will inform advice to
Ministers about policy changes to industrial allocation. These changes are likely to be
progressed through an amendment to the Climate Change Response Act introduced in 2022,
and later through changes to the industrial allocation regulations.
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QUESTIONS
28. Do you have sufficient information on future emissions price paths to inform your
investment decisions?
29. What emissions price are you factoring into your investment decisions?
30. Do you agree the treatment of forestry in the NZ ETS should not result in a delay, or
reduction of effort, in reducing gross emissions in other sectors of the economy?
31. What are your views on the options presented above to constrain forestry inside the NZ
ETS? What does the Government need to consider when assessing options? What
unintended consequences do we need to consider to ensure we do not unnecessarily
restrict forest planting?
32. Are there any other views you wish to share in relation to emissions pricing?

Planning
Decisions on land use and resources affect the emissions pathway we take, and can lock us
into that pathway for generations to come.
In many parts of New Zealand, rapid outward growth has led to poorly functioning urban form
and higher emissions. Strategic planning and investment can lower emissions over time by
influencing urban form through locating medium- and high-density development and mixeduse centres to support active and public transport. Planning can drive climate action in almost
every sector – for example, enabling afforestation to offset emissions and supply the emerging
bioeconomy, enabling renewable energy, or enabling a range of infrastructure and building
types that support emissions reductions.

What we are doing now
The existing national direction on urban development, which guides council planning, enables
growth ‘up and out’ in locations with existing services and infrastructure, promoting growth in
centres and public transport networks.
Urban design schemes for safe, accessible, liveable neighbourhoods, which complement
climate objectives, are underway at a small scale, as is work on Māori-led housing.
Partnerships between iwi/Māori and central and local government are already producing
long-term spatial plans for high-growth regions, with well-planned intensification and public
transport-oriented projects.
Other programmes include national direction on renewable energy generation and industrial
greenhouse gas emissions and the Building for Climate Change programme.
The Kāinga Ora programme is working to understand how it can reduce urban emissions
through planning and infrastructure in its large-scale regeneration programmes. This is
supported by a Housing Acceleration Fund for infrastructure, and work to take a climate lens
across investment.
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Proposed policies and measures
Since 1991, the way we manage our environment has largely been governed by the Resource
Management Act 1991 (RMA). Reforms are currently underway and provide an opportunity to
integrate emissions reduction into land-use planning and investments.
The reforms seek to replace the RMA with:
•

A Natural and Built Environments Act (NBA) to protect and restore the environment while
better enabling development, underpinned by Te Oranga o te Taiao. This is proposed to
require mandatory direction for greenhouse gas emissions.

•

A Strategic Planning Act (SPA) to require long-term regional spatial strategies to help align
priorities and integrate decisions across land use, transport and local government. This will
help align how investment is directed across legislation – for example, under the new
NBA, and the existing Local Government Act 2002 (for example, long-term plans) and Land
Transport Management Act 2003 (for example, Government policy statements).

•

A Climate Adaptation Act (CCA) to address issues around managed retreat.

Development of the proposed SPA and NBA, and engagement with local government and
iwi/Māori, will happen throughout 2021. These reforms are a key opportunity to align the
planning and funding frameworks with climate mitigation and adaptation. This will assist local
authorities to make and fund decisions aligned with reducing emissions and adapting to
climate change, but further system change may be needed. These should be considered
alongside sector-specific policies, for example, in relation to the New Zealand Building Code.
Further system-wide reforms will likely also be needed to support the new resource
management system and optimise emissions reductions, for example through alignment
of the Local Government Act, Land Transport Management Act, and the Building Act 2004.
Other direction will be developed as part of a 30-year infrastructure strategy, and the
draft Government Policy Statements on Housing and Urban Development (which will set
expectations for Kāinga Ora for how it mitigates and adapts to climate change).
The Commission recommended bringing climate change into the decision-making processes
of Crown agencies, entities and Crown-owned companies. Investigation into opportunities
to reduce emissions across all public and private infrastructure assets is needed – including
embodied emissions from construction and maintenance, operational emissions, and the
infrastructure-enabled emissions. Changes may be needed in several areas to support
low-emissions, climate-resilient built assets – including investment, funding and financing
settings, infrastructure-related targets supported by sectors and backed by behaviour change
programmes, as well as risk disclosure and monitoring. Alongside this, green infrastructure
solutions should be supported.
The Commission recommended a greater focus on partnership with iwi and Māori in relation
to urban development. Partnerships with mana whenua are underway as part of the Urban
Growth Partnerships and further work will be done on a partnership approach as part of the
work on the Spatial Planning Act. The Commission also recommended better protection of
Māori interests and site of cultural significance and resource management reform could
provide a better framework for progressing this.
The construction sector, urban designers and developers, who are key to achieving effective
land-use planning, will need different support.
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Integrating emissions into urban planning and funding
We do not know the total emissions contribution of urban areas. We need to develop a way to
measure the emissions associated with urban development decisions. This should incorporate
the likely lifetime emissions of transport and energy use that would be enabled under different
scenarios, and embodied emissions in buildings and infrastructure.
Understanding the emissions impact could inform strategic, spatial and local planning and
investment decisions, and drive emissions reductions going forward.
There are major opportunities in planning and investing for a more compact mixed-use urban
form, oriented around public and active transport. As noted in the Transport section, the
Government will require transport emissions impact assessments for urban developments
and factor these into planning decisions (with requirements to avoid, minimise and mitigate
transport emissions impacts). Transport plans and future investments will also strongly
prioritise travel by public transport, walking, and cycling.
Future work could explore the:
•

economic benefits and distributional impacts of intensifying development in towns
and cities

•

price signals and economic instruments to support this.

This includes options proposed by the Resource Management Review Panel, such as ‘value
capture’ tools, as well encouraging the uptake of alternative, low-carbon infrastructure and
its financing.
QUESTIONS
33. In addition to resource management reform, what changes should we prioritise to ensure
our planning system enables emissions reductions across sectors? This could include
partnerships, emissions impact quantification for planning decisions, improving data and
evidence, expectations for crown entities, enabling local government to make decisions to
reduce emissions.
34. What more do we need to do to promote urban intensification, support low-emissions land
uses and concentrate intensification around public transport and walkable neighbourhoods?
35. Are there any other views you wish to share in relation to planning?

Research, science and innovation
Research, science and innovation (RSI) help us towards an inclusive, sustainable and
productive future. The Climate Change Commission identified innovation as a pillar of
our emissions reduction interventions.
The RSI system 16 yields scientific knowledge and innovation to drive the transition, including
lower emission practices. It also promotes mātauranga Māori in addressing the problems
and opportunities.

16
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We are committed to increasing our RSI activity to 2 per cent of gross domestic product (GDP)
(from the current rate of 1.35 per cent).
The RSI system drives emissions reduction in three approaches:
1.

Knowledge: this enhances our understanding of climate change and the scale of reduction
needed. A growing knowledge base helps the Government, communities and businesses
adapt, and manage the transition.

2.

Sectors: this aims to solve the scientific and technological challenges in reducing
emissions in domestic sectors, with novel methods. Sectors can commission research
and development (R&D) and use RSI resources. Government support can accelerate
innovation to assist individual sectors, for example by lowering agricultural emissions,
fostering the bioeconomy, or addressing hard-to-abate emissions.

3.

Opportunities: cutting-edge science expertise and frontier firms give Aotearoa an
advantage in designing new, low-emissions technology, businesses and sectors. These
can be exported to connect with the global green economy. These opportunities are
hard to plan for but will underpin an equitable transition to new sectors with higher
productivity jobs.

The RSI system ensures that our research community and innovative businesses have
the science capability, people, infrastructure, culture and experience to meet new challenges
as they arise. Greater emphasis on low emissions would require additional funding or a shift
away from other areas of innovation.
With the short timescale for the transition, and the breadth of science and innovation
required, our RSI system must be adaptable, resilient, connected to the global frontier,
and able to deliver and absorb innovation at pace.

What we are doing now
Existing funding is both broad-based and targeted at low-emissions R&D. We support projects
driven by knowledge, sector and opportunity.
Examples include:
•

funding for research to reduce agricultural greenhouse gas emissions – focusing on
information, technology and behaviour for agriculture in a carbon-constrained world 17

•

support for the Bioresource Processing Alliance, which helps reduce waste through
high-value products from low-value biological resources 18

•

the Strategic Science Investment Fund (SSIF), 19 to develop new knowledge and
capabilities, working closely with end users to support the uptake of research.
Government investment in research, science and innovation
Annual government investment in RSI is $2 billion currently, with $2.2 billion from the private
sector, equating to 1.35 per cent of GDP (while our total RSI investment is below the
Organisation for Economic Co-operation and Development (OECD) average of 2.34 per cent,

17

See more information about the Ministry for Primary Industries (MPI) and Ministry of Business, Innovation
and Employment (MBIE) funded New Zealand Agricultural Greenhouse Gas Research Centre.

18

See the Bioresource Processing Alliance.

19

See the SSIF research programmes.
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the government-funded share is higher than the OECD average). Major investments include
the Marsden Fund, the Endeavour Fund, the Sustainable Food and Fibres Fund, and the
Research and Development Tax Incentive (RDTI), which supports business innovation.
Government investment in climate change research covers:
•

understanding climate change and emissions, contributing to the global body of
knowledge

•

understanding the effects of high emissions on our environment, including towns and
cities

•

developing the new knowledge and technology that will help to mitigate and move away
from high emissions

•

developing the knowledge and technology to build new net-zero industries.

Research and Development Tax Incentive
The Research and Development Tax Incentive is the main mechanism to support business
innovation. It allows companies to claim back 15 per cent of eligible R&D expenses, and helps
them to grow and contribute to the New Zealand economy.

Vision Mātauranga
The Vision Mātauranga policy unlocks the science and innovation potential of Māori
knowledge. Mātauranga Māori offers insights and solutions to climate change issues that
reflect a holistic worldview.
The Expanding the Impact of Vision Mātauranga initiative will assist Māori to make future
investments in RSI. It will be co-developed with Māori to achieve outcomes driven by and for
Māori, and reflect Te Tiriti o Waitangi (Treaty of Waitangi). We will promote a system that
supports and reflects Māori aspirations and mātauranga Māori in RSI.

The Endeavour Fund
The Endeavour Fund invests in a wide range of research. The Endeavour Fund Investment Plan
2022–24 emphasises proposals that aim to support the transition to a low-emissions and
climate-resilient economy. Explicit consideration will be placed on the potential impact of
research on greenhouse gas emissions. This initiative is cost-neutral, as it sits within existing
processes. The fund invests about $57 million in new projects annually.

Research on agricultural emissions
The Budget 2021 initiative Accelerating Agricultural Climate Change Research is a collaboration
between MBIE and MPI to address research in the agriculture sector. It will accelerate
agricultural greenhouse gas mitigation R&D in high-impact areas (for example vaccines, methane
and nitrous oxide inhibitors, low-emissions animal breeding, and soil carbon enhancement).

Supporting and commercialising innovation
The Ministry for the Environment and Callaghan Innovation highlight environmental challenges
through accelerator schemes such as the Climathon and Creative HQ’s Climate Response
Accelerator. They advise private sector participants on designing new products and services,
including low-emissions technology.
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Callaghan Innovation has launched a partnership with other government agencies that work
in the innovation sector entitled ‘Cleantech: Making it Happen’. This will connect innovators
with the Government, investors, Māori trusts and customers to increase cleantech innovation
and commercialisation.

Potential measures
MBIE aims to target investment in lower emissions, so that the RSI system delivers cuttingedge innovation. MBIE seeks public input on where and how to direct our RSI efforts.
The RSI system can also coordinate activities to decarbonise different sectors, such as wider
access to established low-emissions technology.

Future Pathways programme
MBIE’s Future Pathways programme will set the priorities for research to address the
challenges facing New Zealand, such as the transition to a low-emissions economy. Initial
consultation will be through a green paper, scheduled for the third quarter of 2021.
Future Pathways will consider:
•

giving complex challenges such as climate change a clear locus of activity and dedicated
resourcing

•

reshaping the funding system to give effect to those priorities, and to build our capability
now and in future

•

shaping our institutions so they can act on those priorities and adapt in a fast-changing
world.

Start-up Action Plan
MBIE is exploring ways to foster start-ups in New Zealand; this includes how it can help them
address environmental challenges, including lowering emissions.
A cross-government approach will enhance the visibility and connectedness of this scheme. It
will also improve access to resources for scaling up, starting with a publication to highlight the
current system.
It also involves co-designing mechanisms with Māori to assist Māori start-ups.

Mission-oriented innovation
MBIE is developing a proposal for a mission-oriented innovation 20 approach to climate change.
This would join efforts, resources and knowledge across disciplines, sectors and policies, to
collectively support projects that tackle climate change. It would focus on opportunities from
new low-emissions technology, and help address sector-specific problems. It would also
consider the need for innovation infrastructure to help people adopt available emerging lowemissions technology, and new technology and ideas.
This includes providing strategic direction; improving networks among researchers, businesses
and institutions; supporting international cooperation; and fostering new relationships
between RSI and firms at the cutting edge.
20

Larrue P. 2021. The design and implementation of mission-oriented innovation policies. OECD Science,
Technology and Industry Papers (100). Paris: OECD Publishing.
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Below are some initiatives that could kick off a mission-oriented approach.
•

Innovative partnerships for clean technology
MBIE proposes an Innovative Partnerships programme on clean technology (cleantech)
to investigate new and emerging initiatives, including those that would reduce emissions.
It would attract frontier firms to conduct R&D, invest and build a sustained presence in
Aotearoa.
Through this approach, Aotearoa could become a global destination for cutting-edge R&D,
provide a test bed for low-emissions innovation, and stimulate and scale up domestic and
overseas clean technology.

•

Advanced technology research and development
MBIE is considering creating a roadmap to guide investment in advanced technology over
the next 5–10 years. Some of these – such as new energy vehicles, smart grids, hydrogen
energy and new forms of energy storage – will lower our emissions profile.

•

Supporting the uptake of emerging technologies
MBIE proposes addressing the gap in support for new technology that is under
development. This could include creating test beds, through pilot plant facilities and
regulatory coordination. It would also look at emerging international technology that
supports our transition.
MBIE is also scoping ways to scale up high-impact projects more quickly. It will
seek partnerships with private enterprise and government agencies to test solutions as
part of a partner’s normal operations, to reduce the lag between development and
widespread uptake.
QUESTIONS
36. What are the big challenges, particularly around technology, that a mission-based approach
could help solve?
37. How can the research, science and innovation system better support sectors such as energy,
waste or hard-to-abate industries?
38. What opportunities are there in areas where Aotearoa has a unique global advantage in lowemissions abatement?
39. How can Aotearoa grow frontier firms to have an impact on the global green economy? Are
there additional requirements needed to ensure the growth of Māori frontier firms? How
can we best support and learn from mātauranga Māori in the science and innovation
systems, to lower emissions?
40. What are the opportunities for innovation that could generate the greatest reduction in
emissions? What emissions reduction could we expect from these innovations, and how
could we quantify it?
41. Are there any other views you wish to share in relation to research, science and innovation?

Behaviour change – empowering action
Public engagement is central to the emissions reduction plan – especially as a net-zero future
depends on individuals, households and organisations changing their behaviour.
Promoting public awareness, communication and education helps to meet four objectives:
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1.

Keep the public well informed, so they understand Government plans and policies.

2.

Engage people in consultation, so that the best decisions are made for Aotearoa and our
people in the transition.

3.

Co-develop and share the Government’s vision.

4.

Motivate people to act in their own lives, and make long-term decisions that will help
everyone make the shift.

In the short term, we can lower emissions by encouraging New Zealanders to make choices
and new actions – for example, using the car less, taking public transport, native tree planting
and walking and cycling (active travel).
However, promoting only small-scale, ad hoc changes risks a short-lived impact. We must
drive deep and long-term systemic change to change behaviour at the scale required. The
Government should take a central role in driving this. Finding the best way to do it is a
key challenge.

What we are doing now
The Commission noted that education and information can promote behaviour change.
We have a wide range of activities to raise public awareness, educate, provide information and
avenues for individuals to take climate-positive action. Examples include:
•

The GenLess public campaigns and communications platform helps raise the willingness of
the public and businesses to think about climate change and encourage energy-efficient
and low-carbon choices (Energy Efficiency and Conservation Authority (EECA)).

•

The Environmental Education for Sustainability Strategy and Action Plan helps equip
young people to address environment challenges (Ministry of Education, Department
of Conservation and Ministry for the Environment).

•

The Ministry of Education resource Climate Change – prepare today, live well tomorrow
helps students understand the effects of climate change at a local, national and
global scale.

•

He Waka Eke Noa Primary Sector Climate Action Partnership will bring in a farm-level
pricing scheme by 2025. This will encourage farmers to reduce their emissions
through currently available practices (Ministry for Primary Industries and Ministry
for the Environment).

•

BikeReady is a national cycling education system delivered by people in your community.
It helps people gain safe road skills for cycling early in life, and fosters a more empathetic
transport environment, so that cycling feels like a real transport choice for most people
(Waka Kotahi NZ Transport Agency and ACC).

•

We are developing updated guidance for voluntary offsetting in New Zealand. The purpose
of this guidance is to mobilise and incentivise private finance to enable additional emissions
reductions or removals. The guidance will also clarify how organisations and individuals
can demonstrate that the voluntary action undertaken has high environmental integrity.

Climate Change Action Committee 2021-11-11

Transitioning to a low-emissions and climate-resilient future

47

114 of 203

Attachment 7.2.1

Potential and proposed measures
Behavioural change fund
Although the programmes above are a good starting point, the Commission recommended a
more coordinated approach to meet our targets.
The Commission advised on the Government’s role in embedding behavioural change in
policies and programmes, and setting up a fund with a nominated lead agency to drive
behaviour change. We are considering this advice. We are aware that any effort to inform and
engage New Zealanders should build on what is already in place (above), with a greater focus
on interventions and campaigns for faster behaviour change.
QUESTIONS
42. What information, tools or forums would encourage you to take greater action on
climate change?
43. What messages and/or sources of information would you trust to inform you on the
need and benefits of reducing your individual and/or your businesses emissions?
44. Are there other views you wish to share in relation to behaviour change?

Moving Aotearoa to a circular economy
A circular economy is about building up a new economic system that operates within planetary
boundaries and achieves wellbeing for all. It is about moving from an extractive economic
model (for example, one that can have an unsustainable impact on the environment, relies on
extracting non-renewable resources and exploits cheap labour) to one that is regenerative,
circular and equitable.
The circular economy is often seen as an approach to waste management and resource
recovery, but it is much more than this. It is about rethinking how we consume and produce
all goods and services, how we live as individuals and communities, and our integration into
global value chains.
Our current working principles for a circular economy include:
•

designing out waste, pollution and emissions, and unnecessary use of materials

•

taking a whole-of-life approach to materials and products, and eliminate waste and
pollution through design and planning

•

taking responsibility for the past, present and future condition of our natural resources

•

keeping products and materials in use, at their highest value

•

protecting and regenerate natural systems, to ensure the environment is healthy for
future generations

•

thinking in systems, where everything is interconnected

•

delivering equitable and inclusive outcomes.

The circular economy is an important part of reducing emissions. Globally, 45 per cent of
emissions comes from making products – everyday products like cars and clothes, and
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managing land. 21 Using our finite resources more efficiently and in circular ways will generate
numerous co-benefits, such as a more sustainable economy, less reliance on imported
materials, a more resilient economy, and innovative value-add economic activities.
There is a significant sustainable economic development opportunity presented through a shift
to a circular economy approach. The development of this approach provides an opportunity to
build up the new green economy, with new, value-adding sustainable activities and industries
being created. This includes potential new resource recovery- and energy-focused jobs.
A more circular economy aligns with a te ao Māori view, which is vital for the sustainable and
equitable use of our resources. A circular economy will bring together aspects of mātauranga
Māori and the waste hierarchy.
We want to know what you think a circular Aotearoa economy could look like in 2050, what
we could do to get us there, and important milestones to measure progress along the way.
While there are significant opportunities in becoming circular, we have some way to go and
there are challenges to overcome.

Constraints
Aotearoa is still in the early stages of developing circular approaches. Barriers include:
•

Lack of consistent and reliable data on material flows through the economy.

•

Lack of information to help businesses review their supply chains, understand how to
make resources more efficient, and assess the opportunities that circular approaches
may present.

•

Broader policies to reduce and reuse materials, including incentives, are still in
development and not yet reflected in design (for example, supply chains are linear and
favour single-use products).

•

Lack of depth in ‘circular’ skills, such as product design and manufacture; growing our
knowledge economy is also key to unlocking the circular economy.

•

Consumer culture and marketing that favours convenient linear or single-use options,
and markets that promote and benefit from this model.

The bioeconomy has a key role in the transition
The Climate Change Commission defines the bioeconomy as those parts of the economy that
use renewable biological resources (biomass) to produce food, products, and energy.
Although we are taking a broader view, the focus of bioeconomy work programme globally
appears to be on:
•

recovery and reuse of biological waste (by-products from one activity as an input
into another)

•

directly replacing fossil fuels with renewable sources

•

new, uncommon, or innovative ways of using renewable biological resources (for example,
bio-resource extraction and manufacturing), and new organic-based materials and
products (for example, bamboo, mushrooms and timber used for buildings).

21

Ellen MacArthur Foundation. 2019. Completing the picture: How the circular economy tackles climate
change.
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The bioeconomy is an important part of a circular economy, with both being based on
restorative circular systems leveraging greater use of renewable biological resources.
Biomass
Biomass is any organic matter that can be used as fuel or turned into a useful material or
chemical. This includes forestry slash, wood chips, tallow, straw, effluent, and organic
household waste.
The Commission notes that when the bioeconomy incorporates circular economy principles, it
can use biomass residue or waste from forestry, fisheries, agriculture and households as raw
materials for other products.

Opportunities
Fostering the bioeconomy is an opportunity to:
•

decarbonise our energy sources, including providing a low-cost route for decarbonisation
for some uses (for example, process heat), and an option to reduce emissions from hardto-electrify sources such as long-haul aviation and trucking

•

reduce our reliance on imported resources, for greater resilience

•

encourage, trial and promote new technology, methods and organic resources to
lower emissions and design more climate-resilient materials, products, and processes (for
example, diversified high-value wood products for construction)

•

strengthen and leverage our relative position on the global stage as a genuinely lowcarbon food- and fibre-producing nation

•

support an equitable transition through new economic activity and learning and job
opportunities.

Challenges
Meeting our target for process heat and transport emissions will drive a rapid increase in
demand for biomass, and competition between different uses. This will create several
challenges, including securing long-term supply, managing regional supply and demand,
and the cost of transport.
Some bio-based technologies, such as solid biofuels, are ready for wide-scale use. However,
other products such as bioplastics or renewable biofuels require further work, and face
challenges to commercialise and attract investment.

What we are doing now
The Government already has several initiatives that will support the move to a circular
economy and thriving bioeconomy, for example:
•

developing a refreshed national waste strategy with a focus on circular economy

•

funding circular economy innovation and economic development opportunities, including:
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the Ngawha circular economy innovation park in Northland

−

Āmiomio Aotearoa – a circular economy for the wellbeing of New Zealand research
programme led by the University of Waikato
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−

the Bioresource Processing Alliance, which works with the primary sector to get
better value out of biological secondary streams

−

Scion’s bioenergy research programme.

Circular and bioeconomy considerations are already being incorporated into key policies,
including Industry Transformation Plans (ITPs), National Resource Strategy and procurement.
For example, the forestry and wood-processing sector ITP is exploring policies to help ensure
adequate resource within the bioeconomy to support emissions reductions targets, and
options to accelerate the development of high value bioproducts.

Potential and proposed measures
Moving to a circular economy with a thriving bioeconomy
Aotearoa must take a well-planned but agile approach to a circular economy transition,
including the bioeconomy. It must take an integrated approach, linking the economy with the
wellbeing of people and the planet, in line with the living standards framework. Where
possible we will combine strategies to yield benefits across the four wellbeings – social,
economic, environmental and cultural.
We need a strategy that outlines the vision, guiding principles and roadmap, and the role for
the Government. A strategy for a circular economy will cover the whole economy as well as
key sectors and activities, especially the bioeconomy.
Moving to a circular and zero carbon future will require new ways of working together.
We all have a role to play – business, workers, iwi, governments, communities and more.
We are interested in options to build on the partnerships that are already taking shape
between industry, non-government organisations (NGOs) and other players, and to explore
collaboration tools such as mission-led innovation.
Taking time to find the best way forward and work with our partners should not slow the
growing momentum in Aotearoa. We will progress action where possible, while we set
the strategic direction and foundations to see us to 2050.
While there is a lot already underway, we are interested in your views on how we can
further enable New Zealand to move to a circular economy with a thriving bioeconomy.
Below is a list of potential proposals we have identified for consideration:
•

The development of a strategy, in partnership with iwi, for moving to a circular economy
with a thriving bioeconomy, which outlines the vision, guiding principles, roadmap and
the Government’s role.

•

Establishing a baseline for our current performance, such as a ‘circularity gap’ country
scan report.

•

A circular economy sustainable development pilot fund to support business, communities
and iwi to further move to a circular economy. This could include supporting:
−

business advisory services

−

regional circular economy initiatives such as eco-parks, hubs

−

iwi-led circular economy initiatives

−

partnership approaches between business, government, communities and others,
including investigating actions within the Government’s Industry Transformation
Plans (ITPS) and other existing partnerships.
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•

Further science and innovation to support the move to a circular economy with a thriving
bioeconomy. This could include:
−

expanding the Bioresource Processing Alliance

−

supporting start-ups that align with a circular economy, through competitions, criteria
for incubators and accelerators and procurement approaches

−

exploring the role of mission-led innovation (see the Research, Science and Innovation
section)

−

innovation infrastructure for piloting, prototyping and testing.

•

Accelerating the uptake of bioenergy. The Government could consider taking a more
active role in market facilitation of bioenergy by helping establish long-term agreements
between feedstock producers, intermediaries and end users, assisting in the development
of a platform to help match buyers and sellers, and providing information to the market.

•

Building knowledge and education on circular economy and using Regional Skills
Leadership Groups and Workforce Development Councils to identify skill needs and
training options.

•

We are also looking into some more sector-specific initiatives. For example, the Building
for Climate Change programme is exploring a specific building-related circular economy
package, details of which are in the Building and Construction section.

•

Measures in the transport and energy sectors that will support the adoption of bioenergy
include:

•

−

the introduction of a sustainable biofuels mandate to reduce emissions from existing
vehicles.

−

the Government Investment to Decarbonise Industry (GIDI) fund provides financial
support for co-investment to decarbonise industrial process heat through energy
efficiency, technology innovation and fuel switching, including fuel switching
to biomass.

The proposed Government circular economy strategy would link to the Aotearoa Waste
Strategy and Waste Minimisation Act 2008 review, which is proposed for consultation in
2021. As other economies have done globally, transitioning our current “disposal centric”
waste system towards ‘reduce, reuse and recycle’ provides for the engine room of
genuine circular economy.
QUESTIONS
45. Recognising our strengths, challenges, and opportunities, what do you think our circular
economy could look like in 2030, 2040, and 2050, and what do we need to do to get there?
46. How would you define the bioeconomy and what should be in scope of a bioeconomy
agenda? What opportunities do you see in the bioeconomy for Aotearoa?
47. What should a circular economy strategy for Aotearoa include? Do you agree the
bioeconomy should be included within a circular economy strategy?
48. What are your views of the potential proposals we have outlined? What work could we
progress or start immediately on a circular economy and/or bioeconomy before drawing up
a comprehensive strategy?
49. What do you see as the main barriers to taking a circular approach, or expanding the
bioeconomy in Aotearoa?
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50. The Commission notes the need for cross-sector regulations and investments that would
help us move to a more circular economy. Which regulations and investments should we
prioritise (and why)?
51. Are there any other views you wish to share in relation to a circular economy and/or
bioeconomy?
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Transitioning key sectors
SUMMARY
The emissions reduction plan will include tailored measures to help industries maximise
opportunities and transition. This section outlines the work underway and other possible
measures for the following sectors:
•

Transport – changing the way we travel, improving our passenger vehicles and promoting
a more efficient freight system.

•

Energy and industry – preparing our highly renewable electricity sector to power the lowemissions economy, moving away from fossil fuels, and speeding up industrial
decarbonisation through fuel switching and energy efficiency.

•

Agriculture – continuing to develop and adopt the technology and practices that keep this
sector on track to meet the biogenic methane targets, and reduce long-lived emissions.

•

Waste and HFCs – supporting the waste hierarchy, prioritising the reduction and diversion
of waste from landfill (particularly organic), and reducing hydrofluorocarbons (HFCs) with
high-global warming potential.

•

Building and construction – reducing building-related emissions, and realising health or
other co-benefits where possible.

•

Forestry – establishing forest sinks that remove carbon from the atmosphere and promote
biodiversity and wider environmental outcomes where possible.

Your views
We invite your feedback on:
•

The new policies we are considering, or may consider, to meet emissions reduction
targets. We would like to know if you think these are the right types of policies, if they
go far enough, how any negative impacts of policies are best managed and what you think
should be changed.

•

Any other potential policies that we have not considered.

Transport
Why reducing emissions from this sector matters
Transport is our second-largest source of greenhouse gas emissions. It is responsible for:
•

approximately 20 per cent of gross domestic emissions

•

43 per cent of total domestic CO2 emissions.

We must set a pathway to a zero-carbon transport system by 2050.
To do this, the Climate Change Commission (the Commission) recommends reducing transport
emissions by:
•

13 per cent by 2030

•

41 per cent by 2035 (compared to 2019).

This is equivalent to a 6.7 mega-tonne (Mt) reduction from 2019 levels.
54
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The scale of change to achieve these reductions and complete decarbonisation cannot
be overstated.
Decarbonising transport also offers opportunities to improve the wellbeing of New Zealanders.
Air pollution, crashes and congestion from traffic impose a large cost on our health, environment
and economy. For many people and communities, transport is not affordable or accessible.
The transition could make transport more inclusive, safe, healthy and resilient, and better
support economic activity.
Almost every person and business relies on the transport system daily. Many difficult decisions
and major investments are needed to create sustainable travel options for them. The Ministry
of Transport forecasts that transport emissions will be nearly double where they need to be in
2035, unless we introduce major interventions to put us on a different pathway (see figure 4).
We need urgent, wholesale changes across the system to change this trajectory.
Figure 4:

Ministry of Transport’s emissions projections for transport

Previous consultation on reducing transport emissions
In May 2021, the Ministry of Transport released the discussion document Hīkina te Kohupara
– Kia mauri ora ai te iwi – Transport Emissions: Pathways to Net Zero by 2050 (Hīkina te
Kohupara). This identified potential pathways and opportunities to phase out emissions
across the transport system.
The consultation material in this section is based on advice from the Climate Change
Commission, Hīkina te Kohupara and insights from feedback on Hīkina te Kohupara.
Here we highlight our commitments and actions to reduce transport emissions.
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How we plan to reduce emissions in the transport sector
The Commission recommends the Government focuses on three areas to reduce emissions
from the transport system:
1.

Reducing reliance on cars and supporting people to walk, cycle and use public transport.

2.

Rapidly adopting low-emission vehicles and fuels 22.

3.

Beginning work now to decarbonise heavy transport and freight.

We agree with these focus areas and have used them to guide our approach. They also align
well with the Ministry of Transport’s paper Hīkina te Kohupara.

Government must partner with iwi/Māori
Partnering with iwi/Māori to co-design and develop solutions to reduce our transport
emissions is important. Submitters on Hīkina te Kohupara agreed a partnership is critical to
address transport inequity across the transport system, notably for Māori.
Te ao Māori and Māori principles, such as rangatiratanga (leadership) and kaitiakitanga
(guardianship) will inform co-design of policies. This will require active collaboration
and partnering with iwi/Māori to understand the issues, find Māori-led solutions and
develop proposals.
We will support iwi/Māori to fully engage on this co-design. This will include establishing
regional groups and building enduring partnerships for ongoing policy design and development.

The Government’s role in reducing transport emissions
We will need to use all our levers together in a concerted and coordinated way to achieve the
scale and pace of change required. Our levers include:
•

The regulatory system – including transport-specific laws, regulations, rules and standards,
and changes to the resource management system so that urban planning supports lower
emissions urban form.

•

Investment and funding – including the Government Policy Statement on Land Transport
(GPS-LT), which sets the Government’s objectives for land transport investment, and
Crown funding for transport initiatives.

•

Economic incentives – such as fees and rebates to encourage the uptake of cleaner
vehicles and fuels.

•

Leading by example and setting expectations – such as public sector procurement
requirements for electric buses and cars; and setting expectations that Crown
agencies such as Waka Kotahi New Zealand Transport Agency (Waka Kotahi), Maritime
New Zealand and the Civil Aviation Authority incorporate emissions reductions into
their decision-making.

•

Partnerships – such as the Urban Growth Partnerships programme, to align
urban/transport planning and investments.

•

Behaviour change tools – such as public communication campaigns, while recognising
that the biggest barrier is often a lack of good transport options.

22
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low-emission fuels) will also play a role in reducing light vehicle emissions.
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The role of local government, businesses, and communities
A combined effort from all New Zealanders is required to reduce emissions and build a
healthy, safe and accessible transport system. Local government, communities, and business
have a role to play alongside central government. This includes:
•

Local government – which has a major role in planning and funding transport and urban
development at a regional and local level. Bold decisions and strong collaboration with
central government will be needed to ensure a joined-up approach to decrease emissions.

•

Private sector (businesses) – a major investor and employer in transport. It also leads
innovation which will shape our future. Certainty and early notice of decisions will help
this sector consider how it can transition its businesses to zero emissions.

•

Communities – grow the mandate for change and can make change happen. All
New Zealanders have a stake in our transport system and can influence its direction.
It can be supported by advocacy groups, for example, cycling and neighbourhood groups.
Change will vary across communities and effort will be needed to ensure it serves all
New Zealanders equitably.

Complementing the New Zealand Emissions Trading Scheme (NZ ETS)
The NZ ETS plays an important role, but it will not be enough to reach the net zero target. This
will require other interventions to encourage travel reduction, mode-shift to lower emission
modes, and cleaner technology. Although the cost of the NZ ETS on fossil fuel use for transport
is ten times what it was five years ago, the impact on travel has been minimal – consistent with
overseas findings.
Reliance on the NZ ETS alone to drive transport behaviour would likely require substantial
increases in the price paid through the NZ ETS beyond the changes to the proposed auction
ceiling price recommended by the Commission. For example, a recent study by Concept
Consulting and Retyna estimated that relying on the NZ ETS alone to boost electric vehicle
uptake would require a carbon price of $595.
To reinforce the impact of the NZ ETS, policies must:
•

give greater certainty to businesses and households

•

provide infrastructure

•

address distributive impacts, lack of consumer information, and other non-price barriers.

Reducing emissions from transport infrastructure
This section addresses emissions from vehicle use. It does not cover embodied or operational
emissions from infrastructure construction, maintenance and operation. In part this is
addressed in the Building and construction section. However, a whole-of-life approach to
transport emissions should consider emissions that arise from constructing and maintaining
transport infrastructure – such as streets and roads, rail and ports. This also supports a
circular economy.
From 2021 onwards, Waka Kotahi requires energy use and embodied emissions to be
measured for all new improvement projects and maintenance contracts. Contractors are
also expected to assess and plan to implement opportunities for improving resource efficiency.
For selected projects, they must also demonstrate how these emissions are reduced compared
to a business-as-usual approach. In addition, Waka Kotahi has a resource efficiency strategy,
Te Hiringa o Te Taiao, with a longer-term vision that resources are used sustainably with
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minimal environmental impact. This includes taking a stronger whole-of-life approach to
reducing emissions and ultimately working towards a circular economy.
We are considering how to do this, including from aviation and maritime.

Overview
Table 6 shows our proposed approach to reducing transport emissions over the first three
budget periods. This includes existing measures, such as the Clean Car Standard and Discount,
and new measures.
Table 6:

Steps to reduce transport emissions over first three budget periods

Focus area

Transport targets

1. Reducing
reliance on cars
and supporting
people to walk,
cycle and use
public transport.

1. Reduce vehicle
kilometres
travelled (VKT) by
cars and light
vehicles by 20 per
cent by 2035
through providing
better travel
options,
particularly in our
largest cities.

Budget 1
(2022–25)

Budget 2
(2026–30)

Reduce emissions and
support thriving cities
and towns by
integrating land-use,
urban development and
transport planning and
investments.

Implement modeshift plans for other
urban areas.

Budget 3
(2031–35)

Provide New Zealanders
with better travel
choices by implementing
already agreed modeshift plans in our largest
cities, in partnership
with local government.
Start planning for other
urban areas.
Ensure further
investment for
additional highway and
road capacity for light
private vehicles is
consistent with climate
change targets. This is to
avoid encouraging
further travel by private
cars and light vehicles.
Maintain a resilient road
network, and when
undertaking
maintenance and repair
activities consider how
to repurpose assets for
the best transport use,
including active modes.
Support New Zealanders
to use public transport,
walk and cycle by
making significant
improvements to public
transport services
nationwide, and
investing in walking,
cycling and shared
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Focus area

Transport targets

Budget 1
(2022–25)

Budget 2
(2026–30)

Budget 3
(2031–35)

mobility. This include
assessment of mass
transport in Auckland,
Wellington and
Christchurch.
Make public transport
cheaper.
Provide national
direction to deliver a
step-change in cycling
and walking rates.
Change regulation to
make it easier for local
government to
reallocate road/street
space rapidly for public
transport, walking,
cycling and shared
mobility in urban areas,
and create an
expectation that this will
occur. Engage with the
public to build support
for active and shared
travel. Consider how to
improve school travel to
be more sustainable and
healthier.
Reduce congestion and
support emission
reductions by enabling
congestion pricing, and
work with Auckland
Council to implement it.
Create a model that
other councils can
adopt, with emphasis on
Wellington in this
emissions budget
period. Look at using
other pricing tools to
reduce emissions.
Ensure regulation
enables and encourages
local government to use
these tools.

Work with other
Consider
centres with large
implementing new
populations on
revenue model.
congestion pricing or
other pricing tools.
Consult on options
to raise revenue for
transport in the
future.

Investigate ways to raise
revenue for transport in
future, including to
replace the land
transport funding
system. This will include
revenue, funding, and
pricing options, and how
these may be used
together.
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Focus area

Transport targets

2. Rapidly adopting
low- emission
vehicles and fuels.

2. Increase zeroemission vehicles
to 30 per cent of
the light fleet by
2035.

Budget 1
(2022–25)

Budget 2
(2026–30)

Support New Zealanders
to buy low-emissions
vehicles by
implementing the Clean
Car Standard and
Discount. Set maximum
CO2 limit for individual
light internal
combustion engine (ICE)
imports. Implement
community solutions to
make low-emission
transport options
accessible for lowincome New Zealanders.

Continue to support
uptake of zeroemission vehicles
where suitable
alternatives are
available, and
introduce measures
to avoid New
Zealand becoming a
dumping ground for
high-emitting
vehicles rejected by
other countries.

Budget 3
(2031–35)

Work with industry on
addressing supply
constraints facing lowemission vehicles.
Introduce a vehicle
scrappage scheme to
support low-income
New Zealanders to shift
to low-emissions
transport.
Introduce a sustainable
biofuels mandate to
reduce emissions from
existing vehicles, and
plan for large-scale
rollout and investment
in EV charging.
3. Beginning work
now to
decarbonise heavy
transport and
freight.

3. Reduce
emissions from
freight transport
by 25 per cent by
2035.
4. Reduce the
emissions intensity
of transport fuel by
15 per cent by
2035.

Create a National
Freight and Supply Chain
Strategy with industry to
identify how to
decarbonise freight
transport, while
improving the efficiency
and competitiveness of
our supply chain.

Continue to support uptake of lowemission heavy vehicles. Begin
implementing opportunities identified to
reduce freight, rail, aviation, and maritime
emissions.

Implement the New
Zealand Rail Plan to
foster resilience in the
rail network and provide
a platform for future
investment for growth.
Investigate ways to
encourage greater use
of coastal shipping.
Support industry to buy
low-emission heavy
vehicles with standards
and incentives.
Work with the air
transport industry on
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Focus area

Transport targets

Budget 1
(2022–25)

Budget 2
(2026–30)

Budget 3
(2031–35)

opportunities to reduce
aviation emissions,
including investigating
the feasibility of
sustainable aviation
fuels in New Zealand.
Draw up a national
action plan to reduce
maritime emissions and
set targets for lowemission shipping.
Introduce a sustainable
biofuels mandate. Plan
for large-scale rollout
and investment in EV
charging infrastructure
and investigate support
for clean fuels.

What we are doing now
We have already begun to lay the groundwork to reduce emissions. This includes the key
policies we have already committed to, listed below.
Table 7:

Key transport policies we have committed to
Estimated emissions
reduction for 2022–25

Policy

Purpose

Clean Car Standard
(implementation in 2022)

Support a cleaner vehicle fleet by improving the
efficiency of imported new and used light vehicles.
This will be strengthened over time.

74,700 tonnes 23

Clean Car Discount
(implementation underway)

Support New Zealanders to buy cleaner vehicles by
addressing their high upfront cost through incentives.
From 1 January 2022, a charge on high-emitting
vehicles will apply at point of first registration in
Aotearoa, to discourage purchase.

68,600 tonnes 24

Transitioning to a lowemissions Government fleet
(implemented)

Clean up the Government’s fleet by reducing its
number of vehicles, and choosing electric or hybrid
vehicles unless operational requirements prevent
this.

Already incorporated in
the Clean Car package.

Low-Emissions Transport
Fund (LETF) (scope and
funding increased from
2021)

Support industries and groups to demonstrate and
adopt low-emission transport technology, vehicles,
innovation and infrastructure with co-funding.

Not available

Extending the light EV
exemption from road user
charges to 2024

Continue to encourage New Zealanders to buy light
EVs.

25,300 tonnes

23

Emissions reduction estimates are obtained using the Ministry’s revised baseline with NZ ETS ceiling
prices, obtained from the Ministry for the Environment based on the Climate Change Commission’s final
report Ināia tonu nei: a low emissions future for Aotearoa.

24

Ibid.
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Estimated emissions
reduction for 2022–25

Policy

Purpose

Zero-emission vehicle (ZEV)
mandate

Government has created a mechanism to ensure
there are a minimum percentage of ZEVs in the
imported light vehicle supply. This will be used if the
Clean Car Standard and Discount do not prompt
sufficient supply of ZEVs.

Not available

Extending heavy EV
exemption from road user
charges

To encourage businesses to buy heavy EVs, we are
looking to amend current legislation (the Road User
Charges Act 2012) to expand the length of time that
heavy EVs are exempted from paying RUC and to
enable differential charging based on fuel or
emissions.

Not available

Decarbonising public
transport

To reduce emissions and improve air quality in our
towns and cities, we have committed to requiring
only zero-emissions public transport buses to be
purchased by 2025, and to a target of decarbonising
the public transport bus fleet by 2035.

51,400 tonnes

The New Zealand Rail Plan
(Rail Plan)

The Rail Plan lays out a 10-year vision to support
increased investment and resilience in the rail
network.

Not available

Coastal shipping investment

Allocates $30–45 million from the National Land
Transport Fund to identify opportunities for coastal
shipping and enable mode-shift to this lower
emissions mode.

Not available

Annex VI of the
International Convention for
the Prevention of Pollution
from Ships (MARPOL)

Aotearoa will ratify this Annex in 2022 and apply new
measures to reduce ship emissions. We have agreed
to prepare a national action plan to reduce maritime
emissions, and research ways to speed the uptake of
alternative low- and zero-carbon fuels for shipping.

Not available

Transport is on track for the first budget period
Under high NZ ETS price conditions 25 the cumulative impact of the Clean Car package, progress
on decarbonising the public transport bus fleet, and RUC exemption policies, is 0.22 Mt over
the 2022–25 period. Along with changes in the vehicle fleet’s profile and fuel efficiencies over
time, these policies are estimated to achieve the change in emissions needed to meet the
Commission’s first emissions budget for transport (see figure 5). This is a good start and will
also mean that more New Zealanders have access to low-emission vehicles, which are cheaper
to run, and improve air quality.
However, these policies alone are not sufficient to achieve budget 2 and 3 (as shown by the
Commission’s demonstration path). This gap needs to be addressed with further action in
the first budget period. Deferring action risks locking in emissions-intensive transport patterns
that will make it even harder and more expensive to reduce emissions at the scale and pace
required in the future.

25
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Figure 5:

Transport emissions with committed policies

Potential measures
Significant new measures are required to put us on track to achieve the emissions reduction
required from transport for budgets 2 and 3.
We are consulting on four new transport targets, which cover the key areas where change is
required to put us on a pathway to zero carbon by 2050.

Four transport targets
1.

Reduce vehicle kilometres travelled (VKT) by cars and light vehicles by 20 per cent by
2035 through providing better travel options, particularly in our largest cities.

2.

Increase zero-emissions vehicles to 30 per cent of the light fleet by 2035.

3.

Reduce emissions from freight transport by 25 per cent by 2035.

4.

Reduce the emissions intensity of transport fuel by 15 per cent by 2035.

Achieving these targets will generate a 41 per cent reduction in transport emissions by 2035
from 2019 levels, as suggested by the Commission. It also means that New Zealanders will
have better transport choices, cleaner and more efficient vehicles, and a safer and more
resilient transport network. It will also have a significant impact on the liveability of our cities
and towns, with less congestion and improved air quality.
Achieving these targets does depend on complementary policies, such as a strong ETS price,
and changing the way we plan our towns and cities (see Planning). In addition to enabling
sustainable transport choices now, immediate planning and investment is also needed to
signal and start building the infrastructure needed to achieve deeper emissions cuts later.
To reach the targets, we must work with key partners to take some initial actions in the first
budget period. Further actions, and refinement, will be needed in budget 2 and 3 depending
on how we are tracking.
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Focus 1: Reducing reliance on cars and supporting people to walk,
cycle and use public transport
Transport target 1: Reduce vehicle kilometres travelled (VKT) by cars and light vehicles by 20
per cent by 2035 through providing better travel options, particularly in our largest cities.
The amount of travel that people do in fossil-fuelled vehicles is at the heart of the transport
emissions challenge. We cannot rely on just decarbonising the vehicle fleet quickly. Offering
better options and managing demand to reduce VKT by cars is vital. Most of this reduction
must be in our largest cities, where people are more likely to have other choices.
Encouraging the uptake of public transport, walking, and cycling and managing demand on
the transport network offers significant benefits beyond reducing emissions. This includes
improved travel choice and accessibility, better health and safety, and less congestion.
This ambitious VKT target will require the Government to also address the broader systems
that affect transport, such as urban development and land-use planning.

Initial actions
Integrate land-use, urban development and transport planning and investments
to reduce transport emissions
To reduce transport emissions and support thriving towns and cities, we need to prioritise
urban development in areas with frequent existing or planned public transport services.
This was highlighted in the Planning section, which discussed how strategic planning and
investment can reduce emissions by supporting medium- and high-density mixed-use
development oriented around public and active transport. This requires better integration
of land-use, urban development and transport planning and investments.
In the first budget period, we will:
•

require transport emissions impact assessments for urban developments and factor
these into planning decisions, with requirements to avoid, minimise and mitigate
transport emissions impacts

•

ensure that emissions reduction (through better urban form and the provision of
transport infrastructure) is enabled through the reform of the resource management
system, particularly the proposed Spatial Planning Act.

The transport system needs to complement and support this by ensuring that transport plans
and future investments strongly prioritise travel by public transport, walking, and cycling.
This applies to both existing and new urban areas. This will accommodate more people and
businesses in our cities, without causing ever-increasing congestion and emissions.

Implement mode-shift plans for our largest cities and begin planning for
other urban areas
The Commission recommends setting targets and implementing plans to substantially increase
walking, cycling, public transport, and shared transport.
In the first budget period, we will provide New Zealanders with better travel choices by
implementing the mode-shift plans we have for six of our largest/high-growth cities in
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partnership with local government. 26 This includes Auckland, Tauranga, Hamilton, Wellington,
Christchurch, and Queenstown.
At the same time, we will review how well aligned these plans are with meeting a national
20 per cent reduction in VKT by light vehicles by 2035. We will then revise the plans to ensure
they reduce emissions at the scale and pace necessary to achieve the VKT target. Planning will
also start for other urban areas.
The new and revised plans will set mode-shift targets for each urban area and prioritise:
•

urban development in areas with frequent public transport routes

•

using transport demand management approaches, alongside changes to the way we plan
and manage urban form

•

reallocating significant amounts of road/street space to rapidly deliver more dedicated
bus lanes and safe separated bike/scooter lanes

•

completing connected cycle networks

•

more traffic-calming and low-traffic neighbourhoods

•

improving footpaths/crossings for pedestrians.

The review of the resource management system and development of a more streamlined
approach to strategic planning offers an important opportunity for the Government to
improve the role and weight that Regional Land Transport Plans (RLTPs) carry in the transport
planning system. To help give effect to regional spatial strategies and encourage a more
strategic approach to the transport planning necessary to deliver mode-shift across a region,
we will review how the role of RLTPs could be clarified and strengthened further. This will be
an important tool in giving effect to mode-shift plans and other strategies developed by local
government to deliver on mode-shift targets.

Improve the reach, frequency and quality of public transport
We need to provide New Zealanders with better public transport to achieve the VKT target.
Most submissions on Hīkina te Kohupara supported increasing the share of travel by public
transport in towns and cities.
Well-integrated networks of public transport services can significantly increase levels of access
between communities, and are vital for connecting employers to labour markets, and
individuals to social and economic opportunities.
Public transport can provide the backbone for our cities to grow in a way that avoids emissions
from new development.
We also need to provide better travel choices in New Zealand’s regions and rural areas,
including by public transport. Too many parts of regional New Zealand are only accessible
by private vehicle.

26

Waka Kotahi NZ Transport Agency. Keeping cities moving. 2019. Wellington: Waka Kotahi NZ Transport
Agency.
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In the first budget period, we will:
•

establish a clear set of principles for planning and funding different kinds of public
transport, within and between towns and cities, to enable the development of a national
public transport network

•

progress towards delivery of Auckland light rail along the city centre to Māngere corridor;
as signalled in the Auckland Transport Alignment Project, this will be the first of three new
mass transit corridors in Auckland

•

work with Auckland to agree a plan for the development of Auckland’s rapid transit
network for the next 30 years

•

progress Let’s Get Wellington Moving, including the delivery of bus priority measures and
the planning of mass rapid transit

•

progress work with local government in Greater Christchurch on a mass rapid transit
network, together with increasing public transport capacity

•

plan for and substantially increase investment in urban public transport nationwide; this
includes commuter rail networks in Auckland and Wellington, and a major uplift in all
urban bus networks

•

deliver national integrated ticketing for public transport

•

complete the review of the Public Transport Operating Model and implement any reforms
to the planning and procurement of public transport

•

develop clearer guidance on the viability of interregional passenger rail, coach, and bus
services, and improve the way these projects are planned, funded, and delivered.

Provide national direction to deliver a step-change in cycling and walking rates
There are major opportunities to reduce emissions while also improving public health, and
to make streets more inclusive for people, by making it safer and easier to travel by foot,
bike/scooter, and other active modes. This was supported by the majority of submitters on
Hīkina te Kohupara.
In the first budget period, we will:
•

deliver a strategy to boost cycling, and a strategy to boost walking (recognising that
cycling and walking are separate modes)

•

substantially increase funding for cycling and walking improvements

•

link new funding with clear expectations and funding criteria

•

implement Accessible Streets proposals nationwide to support safe walking,
cycling/scooting and other active modes

•

provide support for local authorities to boost capabilities in designing and delivering
cycling/scooting and walking improvements at speed.

Support local government to accelerate widespread street/road reallocation to
support public transport, active travel and placemaking
Street/road reallocation, such as providing dedicated bus lanes and bike/scooter lanes, can
be a quick and cost-effective way to support people to use public transport, or walk and cycle.
Submitters on Hīkina te Kohupara strongly supported widespread street space reallocation to
support walking, cycling, scooting and public transport. We need to support local government
to make these changes.
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In the first budget period, we will:
•

make regulatory changes to streamline public consultation requirements and make it
easier for councils to trial street/road changes that support travel by public transport,
walking, and cycling, including low-traffic neighbourhoods.

•

Work with Waka Kotahi to rapidly change streets nationwide that promote multimodal
transport

•

investigate changes to policy and funding settings to ensure that Waka Kotahi and roadcontrolling authorities maximise opportunities to ‘build back better’ when doing street
renewals, to better utilise road space for multimodal transport

•

give extra support for community programmes promoting street reallocation.

Making school travel greener and healthier
Making walking and cycling/scooting to and from schools safer for children can improve
access, reduce road and parking congestion around schools, contribute to positive health
outcomes, improve local air quality, and reduce emissions.
We will work with local government and private business operators to:
•

improve walking and cycling infrastructure to/along school routes and in surrounding
neighbourhoods

•

explore dedicated active transport funding and/or education programmes to schools,
including funding for school bike-leasing schemes or biking education classes.

•

implement the Tackling Unsafe Speeds programme to reduce speed limits around schools
and encourage active travel

•

improve school bus services.

Improve access and travel choice for the transport disadvantaged
Low-income households spend a larger share of their budget on transport – particularly on
their cars. They also tend to be in areas with poorer transport choice. In addition to poor
environmental outcomes, the status quo is not providing safe, healthy or equitable access
to transport for many. We must provide equitable access as part of the transition to a
zero-emissions transport system.
In the first budget period, we will:
•

improve public transport and active travel networks in low-income or low-socioeconomic
areas (where appropriate, based on population size and distribution), and improving
safety for walking and cycling

•

monitor and respond to the impacts of transport policy actions on the accessibility and
affordability of transport, particularly for lower income households and communities

•

improve access and connectivity for people in social housing, investing in public and active
transport and supporting car share, carpool, and shared bike/scooter schemes.

Reduce public transport fares
The Commission recommends reducing public transport fares, and many submissions on
Hīkina te Kohupara called for lower cost public transport to make it more competitive with
cars. For low-income people, the cost of public transport is a barrier, along with convenience
and accessibility.
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The Government is currently implementing a three-year Community Connect pilot of a 50 per
cent concession to Community Services cardholders in Auckland and will consider rolling this
pilot out across Aotearoa. The pilot will inform approaches to reducing public transport fares,
focusing on low-income groups.
In the first budget period, we will work with local government to reduce public transport fares,
with a particular focus on low-income users.

Investigate the potential for public transport, walking and cycling in rural and
provincial areas
Public transport, walking and cycling are often not practical or viable in rural communities and
provincial towns. Low and zero-emission vehicles will play a greater role here. However, there
is more we can do. Several submissions on Hīkina te Kohupara highlighted the need for greater
consideration of the role of public transport, walking and cycling in rural communities, and the
importance of interregional connections.
In the first budget period, we will look at travel options for these areas, particularly for the
transport disadvantaged. This could include better public transport to and between rural
communities, shared transport/taxi schemes, and street improvements that make it safer to
walk and cycle. We will also look at speeding up the rollout of on-demand public transport,
noting positive signs from the MyWay trial in Timaru.

Enable congestion pricing and investigate how we can use other pricing tools
to reduce transport emissions
The Commission recommends evaluating the role of pricing incentives for transport. Hīkina te
Kohupara noted that a range of pricing mechanisms are integral to the transition, alongside
changes to land use and investment in public transport.
Most of the submissions on Hīkina te Kohupara that commented on transport pricing agreed
that it is an important way to change behaviour and reduce emissions. Several noted that
pricing tools will affect vulnerable communities, so there is a need for good alternatives or
other mitigations as they are implemented. Revenue must be used transparently.
Congestion pricing, and other pricing tools, can have significant benefits beyond reducing
emissions. Reducing congestion in our major cities will support economic activity and save
New Zealanders time and money.
In the first budget period, we will:
•

progress legislation to enable congestion pricing in urban centres, and work with Auckland
Council to implement the first phase of congestion pricing based on the Congestion
Question report recommendation

•

work with Wellington City Council and Wellington Regional Council in response to their
requests for congestion pricing

•

consider other pricing tools (such as parking management, low-emission zones, and
incentives for using public transport, walking and cycling) for urban centres

•

ensure regulation enables and encourages local government to use these tools

•

look at ways to reduce the equity/distributional impacts of pricing tools
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•

investigate the potential of a mobility as a service platform, which incorporates the
ability to offer subscription packages and incentive payments to encourage the uptake
of low-emissions modes

•

investigate how pricing can encourage mode-shift and reduce emissions, as part of the
Ministry of Transport’s review of the revenue system.

Require further roadway expansion and new highways to be consistent with
climate change targets
Hīkina te Kohupara noted that central and local government will need to review investment
in urban highways and road expansion. These projects could induce more private vehicle
travel. Submissions on Hīkina te Kohupara supported this view and suggested that projects
should only be funded if they help to reduce transport emissions.
For this reason, we will ensure further investments that expand roads and highways
are consistent with climate change targets, and avoid inducing further travel by private
motorised vehicles.
In cases where investment in additional network capacity may be warranted (for example, to
connect a new medium-density housing area or to a new freight hub), it must be accompanied
by parallel and integrated investments that avoid/reduce emissions. This includes, for example,
investment in EV-charging infrastructure, road-space reallocation, and improvements to active
travel networks and public transport options.
We will continue to maintain a resilient road network, including by managing and reallocating
it for the best transport use. Adaptation to climate change will also drive different ways to
build and maintain roads. Safety changes will continue.

Focus 2: Rapidly adopting low-emission vehicles and fuels
Transport target 2: Increase zero-emissions vehicles to 30 per cent of the light fleet by 2035
Two-thirds of transport emissions come from the light vehicle fleet.
Decarbonising the light vehicle fleet is critical for meeting our targets. We need to increase the
supply of clean vehicles, support New Zealanders to buy low-emissions vehicles, and put the
infrastructure in place for their use.
We recently brought in the Clean Car Standard and Discount. This is a significant step towards
decarbonising light vehicles, especially those entering the fleet. We will need to take further
action to achieve the target.

Initial actions
Implement community-based solutions to make low-emission vehicles (including
e-bikes) more accessible for low-income New Zealanders, and others facing
transport disadvantage
The upfront cost of low-emission vehicles is a significant barrier for lower income New
Zealanders. The Commission recommended that the Government support EV leasing,
purchasing and sharing schemes to improve equitable access. Several submitters on
Hīkina te Kohupara supported initiatives to make these vehicles (including e-bikes and
e-scooters) more accessible to low-income people and communities.
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We will give extra support to implement community-based and Māori-led schemes to
make low-emission vehicles (including e-bikes) more accessible – for example, social leasing,
shared mobility schemes run by community/iwi/hapū, rent-to-buy or gradual payments,
car and bike sharing.

Introduce measures to avoid New Zealand becoming a dumping ground for
high-emitting vehicles
A growing number of countries have announced plans to phase out the production and import
of ICE vehicles to mitigate climate change and improve local air quality. With many countries
phasing out ICEs, there is a risk that unwanted ICEs will end up on our roads. Manufacturers
will make choices on where to continue to send ICE vehicles based on government policies.
Permitting more ICEs to enter our fleet will result in us retaining a legacy high-polluting fleet
for a longer period of time, making it more challenging to achieve future emissions budgets.
Without additional measures, we will become a dumping ground for high-emitting vehicles
rejected by other countries – with economic, environmental and health consequences.
Many submitters on Hīkina te Kohupara supported the Clean Car Standard and Discount, and
the eventual phase out of ICE imports, provided reasonable alternatives are available.
The Climate Change Commission recommended setting a time limit on light vehicles with ICEs
entering or being manufactured or assembled in Aotearoa as early as 2030. If adopted, there
may be benefit in considering a split approach to this to ensure availability of vehicles. For
example, from 2030 only plug-in hybrid electric vehicles and conventional hybrids with
emissions under a set threshold could be imported, and from 2035 only zero-emission light
vehicles could be imported.
Important details such as how or when this change should occur to effectively manage the
transition need to be addressed. For example, to ensure people have access to the vehicle type
they need, ICE vehicles should only be phased out if alterative zero-emission vehicles in the
same vehicle class are available.

Set a maximum CO2 limit for individual light ICE vehicle imports to tackle the
highest emitting vehicles
To complement the Clean Car Standard and Discount, we are proposing a maximum CO2 limit
for individual light vehicles imported into Aotearoa. This would specify the grams of CO2 per
kilometre threshold for light vehicle imports. This would apply until made redundant by a
phase out of light ICE vehicle imports.
The Clean Car Standard reduces the average vehicle emissions of the fleet of vehicles imported.
However, it does not prevent highly polluting vehicles from entering the fleet, as it allows
these vehicles to be offset by low-emission vehicles. The limitation of this approach is that the
highest emitting vehicles tend to be driven more, which means they create significantly more
emissions. The highest emitting light vehicles – with some exceptions – tend to be luxury
vehicles rather than vehicles providing a significant productivity benefit over lower emissions
options (for example, towing capability).

Investigate how the tax system could support clean transport options
Aspects of the current tax system may be creating financial incentives that could be working
against reducing transport emissions. The Commission recommended that the Government
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determine how the tax system be used to discourage the purchase of ICE vehicles and support
the adoption of low-emissions vehicles.
Several submitters on Hīkina te Kohupara highlighted ways to encourage mode-shift and lowemission vehicles (including changes to the Fringe Benefit Tax). We are reviewing aspects of
the tax system to ensure low-emissions vehicles and transport options are not disadvantaged.

Introduce a vehicle scrappage scheme to support low-income New Zealanders’
shift to low-emissions transport
We are already ensuring the vehicles entering Aotearoa have progressively lower emissions.
However, transport decarbonisation will stall unless low-income New Zealanders can buy
them, or access them through convenient and affordable alternatives, like EV car-share
services. We need measures in place to make sure all New Zealanders can benefit from the
move away from high emitting vehicles.
To make quality cleaner vehicles more accessible, we will introduce a vehicle scrappage
scheme for low-income New Zealanders, similar to California’s Clean Cars 4 All initiative.
This scheme could have income-tiered rebates, coupled with financial support for the
installation of home EV charging. It could also offer financial incentives for people to opt
for low-emission alternatives, such as bicycles, rather than replacing their vehicles.

Partner on solutions to supply constraints for low-emissions vehicles
The Commission recommends exploring bulk procurement of EVs. The supply of new and
used low- and zero-emissions vehicles (light and heavy) is likely to remain tight in the 2020s.
We are setting up a clean vehicle sector leadership group to tackle this issue alongside industry
– finding new ways to aggregate, coordinate and communicate demand for vehicles. We
will use this to find ways to improve the availability and price of low-emissions vehicles
for New Zealanders.

Determine whether there are legislative barriers to the use of some types
of low-emission vehicles
Globally there are different types of electric light vehicles that might be suitable for shortdistance low-speed use, but current regulations do not permit their use on the road here. In
the first budget period, we will determine how we can allow these vehicles into the national
fleet, without unduly compromising safety or other objectives. This could include making
amendments to the Land Transport Act 1998 and several land transport rules.

Focus 3: Beginning work now to decarbonise heavy transport and freight
Transport target 3: Reduce emissions from freight transport by 25 per cent by 2035
Reducing emissions from freight transport will be critical for achieving a 41 per cent reduction
in transport emissions by 2035. Heavy vehicles, most of which are for freight, emit almost a
quarter of our transport emissions.
We will work with industry to find the best ways to reach this target. In the short term, we will
also speed up the decarbonisation of trucks and other heavy vehicles.
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Initial actions
Accelerate the decarbonisation of trucks
The Commission recommends the Government support demonstration and pilot projects for
low-carbon heavy vehicles and provide targeted support to increase their uptake. Several
submitters on Hīkina te Kohupara noted the challenges and limited options for decarbonising
heavy trucks.
In the first budget period, we will consider the options to reduce truck emissions, set out in the
Ministry of Transport’s Green Freight Strategic Working Paper: 27
•

fuel-efficiency standards for trucks

•

more funding – for example, through the LETF – to support industry to purchase zero- and
low-emissions trucks

•

investment in infrastructure for green fuels and fast-charging heavy vehicles

•

green freight procurement through third-party contractor rules for government activities.

We will also consult on using the RUC system to differentially charge by fuel type/emissions.

Develop a Freight and Supply Chain Strategy
The Commission recommends that the Government develop a national low-emission
freight strategy. Several submitters on Hīkina te Kohupara underscored the challenges with
decarbonising the freight system, and the need to consider the entire supply chain. We
need to combine new investment with effective pricing, other incentives and planning.
In the first emissions budget, the Ministry of Transport will develop a Freight and Supply Chain
Strategy with industry. This will provide a better understanding of the system and how it can
help us reach several outcomes – including decarbonisation. This includes exploring ways to
encourage mode-shift to rail and coastal shipping. We will then consider what actions we
should take in the second and third budget periods.
Developing a freight and supply chain strategy will also highlight opportunities to improve the
efficiency and competitiveness of the freight system.
As our capacity to build infrastructure will remain constrained, this strategy will also signal a
long-term investment pathway for infrastructure that supports freight decarbonisation.

Implement the New Zealand Rail Plan (the Rail Plan) and investigate options to
encourage greater use of coastal shipping
In April 2021 we committed to implementing the Rail Plan. This 10-year vision will foster
resilience in the rail network, restoring rail freight and providing a platform for future
investment for growth.
Rail contributes to national and regional economic growth, reductions in emissions and
congestion, and has the potential to reduce road deaths and injuries, facilitate wider social
benefits, and provide resilience and connection between communities.

27
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Implementation of the Rail Plan will be carried out the first and second budget period, with
significant funding already allocated to rail. This investment will lay the groundwork to future
investment or other interventions to support growth in rail freight in the third budget period.
Moving freight to low-emissions modes such as rail will be a greater initial priority than
improving their emissions performance.
There are also opportunities for significant mode-shift to coastal shipping. Waka Kotahi will
invest in supporting coastal shipping, allocating $30–45 million over the next three years.
The Freight and Supply Chain strategy will explore further opportunities to support mode-shift
to lower emissions freight modes.

Investigate ways to reduce aviation emissions 28
The Commission recommends undertaking a detailed study into the use of low-carbon fuels
for aviation. Submitters on Hīkina te Kohupara expressed a range of views on decarbonising
aviation. Many called for more ‘avoid’ and ‘shift’ interventions to reduce flying. The aviation
sector supported a public-private, cross-agency advisory body focused on aviation
decarbonisation, and government investment in sustainable aviation fuel.
In the first emissions budget period, we will:
•

work with the air transport industry to investigate the feasibility of sustainable aviation
fuels in Aotearoa, to complement the Sustainable Biofuels Mandate

•

support the establishment of an industry-led advisory body on decarbonising aviation

•

develop the policy and regulatory settings required to support the development of zeroemission aircraft.

Coaches and trains are an alternative to interregional air travel in some places. Increasing
the number, efficiency, and quality of such options could reduce emissions, as could
communications technology. Investment in rapid rail could help to provide a replacement to
interregional air travel for longer distances, however there are still likely to be a number of
flights through domestic aviation, meaning improving its sustainability is also important.
Air travel connects us within Aotearoa and to the world. It also provides for people who can’t
use other modes for long-distance trips, for medical, business or other reasons. We must
reduce the aviation fleet’s emissions domestically and internationally.

Investigate ways to reduce maritime emissions 29
The Commission recommends undertaking a detailed study into the use of low-carbon fuels
for shipping. We have already agreed to draw up a national action plan to reduce maritime
emissions. This will include looking at low-carbon and zero-carbon fuels, and the development
of standards for shipping. We will need to work with the maritime sector to understand the
challenges and opportunities to decarbonise shipping.
In addition, we will set the following targets for reducing maritime emissions:
•

all new small passenger, coastal fishing, and recreational vessels to be zero emissions
by 2035

28

This covers aviation for both freight and passengers.

29

This covers maritime for both freight and passengers.
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•

all new large passenger, cargo and offshore fishing vessels to meet highest carbon
intensity reduction, as set by the International Maritime Organization, by 2035

•

work towards net zero-carbon shipping on key trade routes by 2035.
Transport target 4: Reduce the emissions intensity of transport fuel by 15 per cent by 2035
We need to take action to reduce emissions from the fuels used for transport. Lower carbon
liquid fuels, such as biofuels, will play a role, alongside electrification, the use of hydrogen and
other technology. Lower carbon liquid fuels are one of the best options for vehicles already in
use, and for challenging modes such as aviation.

Introduce a sustainable biofuels mandate
As recommended by the Commission, we will introduce a Sustainable Biofuels Mandate to
help overcome the cost and risk barriers facing biofuels. This will require liable fuel suppliers
to reduce emissions of the liquid transport fuels they supply in Aotearoa by a set percentage
each year.
Initially this will be through the supply of biofuels, though there is opportunity to expand the
mandate to include other low-emissions fuels over time. We consulted on the mandate in
June–July 2021. We will also consider additional support to encourage domestic production of
biofuels, which would benefit regional economies.
Presently, the proposed emissions reduction targets are 1.2 per cent, 2.3 per cent, and
3.5 per cent for years 2023, 2024, and 2025 respectively. These initial percentages have been
kept purposefully low to allow fuel suppliers time to adapt to the mandate, and to source
and establish reliable sources of sustainable biofuels supply.
Raising these annual emissions reduction targets over time would generate further emissions
reductions from transport fuels. Setting a higher level of ambition will require careful
consideration of biofuels supply, including reliable feedstock sources. The Government will
work closely with industry and fuel suppliers to ensure sustainable biofuels will be deployed
to maximum benefit.

Produce a national EV infrastructure plan 30
Rapid uptake of EVs will rely on the infrastructure being in place to support them. The
Commission recommended enhancing the rollout of EV-charging infrastructure. Many
submitters on Hīkina te Kohupara expressed concerns about charging infrastructure for EVs.
The Ministry of Transport, Ministry of Business, Innovation, and Employment (MBIE), the
Energy Efficiency and Conservation Authority (EECA) and Waka Kotahi are drawing up a
national EV infrastructure plan. This will:
•

serve the 30 per cent of the light vehicle fleet that we expect to be zero-emissions by 2035

•

give consumers confidence to switch to low- and zero-emissions vehicles.

We have already co-funded many rapid/fast public charging stations, forming a nationwide
network for the current EV fleet. The expanded LETF will support this rollout.

30
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As we achieve mass uptake of light EVs, we will need further investment and regulation to
ensure good access to charging infrastructure. Another consideration is providing information
and direction to inform required upgrades to the electricity network.
The plan will also consider whether requirements for EV charging infrastructure should be
included in new developments. Continued work is also required on standards, information,
and payment systems to ensure interoperability across the EV network.

Cross-cutting measures
Develop a strong evidence base
Government will invest in widening the evidence base to support the equitable transition to
a zero-carbon transport system, and ensure these policies and measures are effective in the
Aotearoa context. A better understanding of travel accessibility, preferences and behaviour
across all user groups and modes will aid the development, assessment and modelling of
future policies. The evidence base will support the monitoring and evaluation of the future
state, to understand the impact of policies. This base will be integral to shaping current and
future policies.
We are also consulting on a proposed mandatory energy and greenhouse gas emissions
reporting scheme to address current data gaps on New Zealand’s energy use and associated
emissions. The proposed scheme would require large energy users including transport
companies to report their energy use and associated emissions to Government and the public.
More information about the proposed scheme and consultation questions can be found in the
Energy and Industry chapter.

Embed long-term planning
Transport investments have long lives that affect our communities. We will set a longer-term
planning horizon, with a pipeline that can change when needed. This will give greater
confidence that we’re on a path to eliminate emissions and achieve other goals.
The Ministry of Transport is using the Generational Investment Approach to guide planning
through to 30–50 years out. It is applying this with partner agencies, through cross-system
strategies such as the National Supply Chain and Freight Strategy.

Information and education to support change
Transport will be one of the first areas to make significant changes to reduce emissions. This
will affect our people, communities and businesses nationwide. We will invest in information
and education to support and encourage people and businesses to change their behaviour,
while recognising that the biggest barrier is often a lack of good transport options. We will
work across sectors to ensure consistent messages and actions.

Skills and capability
People in the transport sector will need to develop new skill sets, and in some cases, retrain.
For example, we expect a need to upgrade skills and capacity in high-end engineering,
modelling and analysis, and changing skills in automotive trades and services. We will signal
what the transport workforce might look like, and work with industries to plan for transitions.
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Making an equitable transition
The current transport system is inequitable. Māori, Pasifika, disabled people, lower income
households, older people, children, and rural communities are often underserved. They are
also overburdened by related impacts such as deaths and serious injuries from transport, and
air and noise pollution.
There are major opportunities to make society more inclusive and equitable, by transitioning
to a zero-carbon transport system. By 2050 most urban residents, including those in social
housing, could live within walking/biking distance of schools, shops, parks, and amenities.
They could have good access to convenient public and shared transport for longer trips, such
as to/from jobs and to visit whānau.
Many people and products will still travel by cars, vans, trucks and other vehicles. However,
people and businesses will not be vulnerable to fluctuating oil prices and higher petrol
prices. Cleaner vehicles will reduce air and noise pollution, reducing the disease burden on
many communities.
While the vision for transport in 2050 is generally positive, specific effort will be needed to
make this transition an equitable one. We must ensure that transport/access is still affordable.
Cleaner vehicles will become more affordable over time, supported by initiatives to speed their
uptake. We will also need to support community solutions to make low-emissions vehicles
more accessible for low-income New Zealanders.
To progress some pricing tools, such as road/congestion charging, we must help communities
to access a range of affordable low-emissions transport options. We will consider redirecting
revenue from emission-lowering interventions into subsidies for disadvantaged groups, to help
them afford lower emission alternatives.
We may need to consider interventions that go beyond the transport system. For example,
locating social housing in urban areas well served by public transport, making school bus
services (procured by the Ministry of Education) available for more students in remote/rural
areas, and broader initiatives to reduce poverty and increase household income for lowincome people.
We will also seek to mitigate the distributional impacts on different sectors and industries,
including energy, agriculture, freight and tourism. We will help industries to adapt and
overcome the challenges of the transition, and to capitalise on opportunities.
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Impact on emissions
Figure 6:

Potential emission reductions for each focus area, compared to 2019

Figure 6 illustrates how each focus area can contribute to achieving a 41 per cent reduction
in transport emissions by 2035 (or 6.7 mega-tonne reduction) from 2019 levels.
Baseline changes include the effects of growth in the vehicle fleet and electrification of
the vehicle fleet under business as usual. Other key changes include the impact of the NZ ETS
price on electrification and travel. Focus areas 2 and 3 both include the impact of alternative
fuels (for example, biofuels).
Achieving this level of emission reduction will require significant and sustained action across
all focus areas.
Focus 1 – Reducing reliance on cars and supporting people to walk, cycle and use
public transport
When it comes to reducing reliance on cars and supporting people to walk, cycle and use
public transport, we support taking a place-based approach. Each place in Aotearoa is unique,
with different requirements and potential to support mode-shift and reduce VKT by light
vehicles. Local government is often best placed to make the decisions that will deliver the
practical changes required, as well as ensuring local communities and businesses are engaged.
Our cities – particularly our largest- and fastest-growing cities – will need to contribute more
to reducing VKT by light vehicles. This is because it is more viable to support people in cities to
walk, cycle and use public transport (as illustrated below in figure 7).
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Figure 7:

Focus 1 – the potential relative contribution of cities and urban areas vs towns and
smaller regional centres to reducing VKT by light vehicles by 2035
Ci�es and urban
areas
Other

Baseline
changes

Focus 3

Focus 1

Focus 2
Towns and smaller
regional centres

We will work with local government to implement mode-shift plans for each major urban area
that include targets to rapidly increase walking, cycling, public and shared transport. While
each plan will differ depending on the requirements of each place, they will need to align with
meeting a national target to reduce VKT by light vehicles by 20 per cent by 2035. We will
support these plans with significant investment and regulatory changes.
Key assumptions
•

We have made assumptions about the impact land-use changes (such as increasing the
mix and density of urban development), public transport, walking and cycling
improvements, and pricing mechanisms (such as congestion pricing) can have on the way
people travel. This is based on research used in Hīkina te Kohupara and what we heard
from submissions.

•

We have assumed that cities have more opportunity and will take more action to support
mode-shift and reduce VKT by light vehicles. We have acknowledged in these estimates
that more rural areas have limited opportunities to reduce light vehicle travel.

Focus 2 – Rapidly adopting low-emission vehicles and fuels
Most of the emission reduction required for Focus 2 can be achieved through implementing
the Clean Car package, introducing measures to avoid New Zealand becoming a dumping
ground for high-emitting vehicles rejected by other countries, and introducing a sustainable
biofuels mandate (figure 8 illustrates what this split could look like). However, additional
measures are required to ensure these actions are effective and deliver equitable access.
This includes investment and support for EV-charging infrastructure, which will give consumers
confidence to switch to low-emission vehicles, and targeted support to make low-emission
vehicles accessible for low-income New Zealanders.

78

Transitioning to a low-emissions and climate-resilient future

Climate Change Action Committee 2021-11-11

145 of 203

Attachment 7.2.1
Figure 8:

Focus 2 – the relative impact of actions to decarbonise light vehicles
on emissions by 2035

Key assumptions
•

The impact of Focus 2 is based on achieving a 20 per cent reduction in VKT by cars and
light vehicles by 2035 (as outlined in Focus 1). This reduces the number of light vehicles
and the amount of fuel that we need to decarbonise.

•

The supply of low-emission vehicles in Aotearoa matches the demand created by
these actions.

•

The impact of the sustainable biofuel mandate may be split differently between light and
heavy vehicles. The mandate is an emissions-targeted mandate, which means that fuel
suppliers can meet the target through replacing any fossil fuel consumed domestically
with biofuel to achieve the targeted emissions reduction. As a result, we may see more
emissions reductions from biofuel for light vehicles and fewer reductions for freight
transport – or vice versa.

Focus 3 – Decarbonising heavy transport and freight
Significant emission reduction will be achieved for Focus 3 through introducing the sustainable
biofuels mandate (figure 9 illustrates the potential approximate source of emissions reductions
for focus 3). The development of a freight and supply chain strategy with industry will help to
identify the best options for reducing the remaining emissions. We have assumed this will be
a combination of decarbonising trucks (for example, increasing the uptake of electric or
hydrogen trucks), mode-shift to rail and coastal shipping, and efficiency improvements. In
addition, public transport bus electrification will play an important role, as the size of the fleet
grows to cater for more public transport use.
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Figure 9:

Focus 3 – the relative impact of actions to decarbonise heavy transport and freight
on emissions by 2035

Key assumptions

80

•

We have made assumptions about the level of emission reductions that can be achieved
through increasing the uptake of low-emission trucks, improving efficiency, and shifting
freight to rail and coastal shipping. This is based on what we heard from submitters on
Hīkina te Kohupara. The strategy will help us to work with industry more closely on what
the best options are to reduce emissions from freight transport.

•

As noted in Focus 3, the impact of the sustainable biofuel mandate may be split differently
between light and heavy vehicles. The mandate is an emissions-targeted mandate, which
means that fuel suppliers can meet the target through replacing any fossil fuel consumed
domestically with biofuel to achieve the targeted emissions reduction. As a result, we may
see more emissions reductions from biofuel for light vehicles and fewer reductions for
freight transport – or vice versa.

•

Maritime and aviation emissions are not included in these estimates. However, we have
included several actions to begin reducing emissions from these sectors.
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QUESTIONS
We are proposing four new transport targets in the emissions reduction plan, and are seeking
your feedback.
52. Do you support the target to reduce VKT by cars and light vehicles by 20 per cent by 2035
through providing better travel options, particularly in our largest cities, and associated
actions?
53. Do you support the target to make 30 per cent of the light vehicle fleet zero-emissions
vehicles by 2035, and the associated actions?
54. Do you support the target to reduce emissions from freight transport by 25 per cent by
2035, and the associated actions?
55. Do you support the target to reduce the emissions intensity of transport fuel by 15 per cent
by 2035, and the associated actions?
56. The Climate Change Commission has recommended setting a time limit on light vehicles
with internal combustion engines entering, being manufactured, or assembled in Aotearoa
as early as 2030. Do you support this change, and if so, when and how do you think it
should take effect?
57. Are there any other views you wish to share in relation to transport?

Energy and industry
Why reducing emissions from energy and industry matters
The energy and industry sectors are important for our lives and our economy, from providing
electricity to light and heat our homes and workplaces, to providing the heat to produce steel
for building our homes, factories and offices. Their performance affects the prices and quality
of many goods and services we use on a daily basis, and the competitiveness of businesses.
Aotearoa is well positioned to tackle emissions in the energy and industry sectors due to
our high level of renewable electricity – but we must do more. Speeding up the rollout of
renewable electricity generation will be a key factor in replacing fossil fuels in other sectors.
Improving energy efficiency, scaling up provision of low-emissions energy sources such as
bioenergy and hydrogen, and managing the phase down of fossil fuel use will also be crucial
to achieving our net-zero target by 2050.
As the sectors transition over the next 30 years, we must ensure that:
•

energy remains accessible and affordable to support the wellbeing of all New Zealanders

•

energy supply is secure, resilient and reliable throughout the transition and beyond

•

energy systems support economic development and productivity growth aligned with
the transition.

A combined effort from all New Zealanders is required to reduce emissions and build a
secure, affordable and sustainable energy system that supports our wellbeing. Government,
businesses and communities all have an important role to play.
In 2019, emissions from these sectors made up 26 per cent of our total gross greenhouse gas
emissions. This includes:
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•

emissions from stationary energy combustion, including from electricity generation,
process heat, and residential and commercial energy use (19.8 per cent total greenhouse
gas emissions)

•

fugitive emissions, including from oil and gas venting and flaring, and geothermal
operations (2.1 per cent of total greenhouse gas emissions)

•

emissions from industrial processes and product use (IPPU), including production of
aluminium, cement and steel but excluding hydrofluorocarbons (HFCs) (4.1 per cent of
total greenhouse gas emissions).

These emissions are projected to decrease by 22 per cent from 2019 levels by 2025,
21 per cent by 2030, and 21 per cent by 2035 (figure 10). 31
Figure 10:

Emissions from the energy and industry sectors

How we plan to reduce emissions in these sectors
What we are doing now
The NZ ETS is a key mechanism to reduce emissions in these sectors. A rising carbon price
discourages fossil fuel use, through energy efficiency improvements and fuel switching.
Other measures aim to reduce emissions in areas that are not responsive to emissions pricing
due to market or other barriers, to unlock co-benefits, and to address the distributional
impacts of the transition.
The Government’s renewable energy strategy work programme (including consultation on
MBIE’s Accelerating Renewable Energy and Energy Efficiency discussion document) has guided
work including promoting decarbonisation and investment in renewable electricity generation.

31
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to incorporate the impact of COVID-19 in the 2021 projection. This updated projection will be published in
Energy in New Zealand 2021 (forthcoming). The non-energy emissions projection for industrial processes
and product use is provided by the Ministry for the Environment.
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Initiatives include:

Supporting businesses and industry to decarbonise
•

The $70 million Government Investment in Decarbonising Industry Fund (GIDI) provides
funding to support the adoption of energy efficiency and fuel switching to renewable
technologies in industry, including electrification and bioenergy. It aims to accelerate
industrial heat decarbonisation to catalyse adoption of low-emission technologies, and to
contribute to the COVID-19 recovery. Sixteen projects received co-funding from the first
round of the GIDI fund to help transition away from fossil fuels. Together, they will make
emissions reductions of 3.8 Mt CO2e over their lifetimes, the equivalent of taking 62,500
cars off the road.

•

EECA business support programmes help businesses and large energy users reduce
emissions through providing technical advice and energy services (including energy audits,
feasibility studies and support for energy graduates) and co-investing with industry.

•

Technology demonstration funding co-invests with businesses to pilot innovative energy
and carbon-saving technologies and process improvements that are yet to be widely
adopted in New Zealand.

•

The Energy Transition Accelerator partners with large businesses on customised transition
plans to identify investments and actions they can take to reduce emissions.

•

The Sustainable Business Network and EECA Climate Action Toolbox assists small
and medium enterprises to act on climate issues.

•

EECA’s Sector Decarbonisation Programme will support other (non-large emitting)
businesses, starting with a pilot with Horticulture NZ.

Accelerating the uptake of energy-efficiency measures and technology
•

EECA’s GenLess campaign mobilises businesses, communities and individuals to adapt,
innovate and undertake actions to reduce their emissions.

•

The Warmer Kiwi Homes programme offers insulation and heating grants to homeowners
either living in areas identified as low income or who have community services cards. This
allows energy to be used more effectively to maintain warmer, dryer homes, and also
unlocks significant health benefits.

•

Product regulations create a national system for regulating the energy efficiency of
appliances and equipment sold in Aotearoa. We recently consulted on a range of
proposals to enhance the energy efficiency regulatory system.

Supporting development and use of low-emissions fuels
The Government:
•

has developed A Vision for Hydrogen in New Zealand to outline potential uses of hydrogen
in Aotearoa and explore issues around hydrogen use

•

supports hydrogen demonstration projects

•

is developing international partnerships, including with Japan and Singapore

•

is actively working to ensure that current regulatory settings are fit for purpose to advance
the hydrogen industry and support our climate change response

•

recently consulted on a sustainable biofuels mandate (transport), and is developing a
Forestry and Wood Processing Industry Transformation Plan (forestry)

Climate Change Action Committee 2021-11-11

Transitioning to a low-emissions and climate-resilient future

83

150 of 203

Attachment 7.2.1
•

supports industries and groups to demonstrate and adopt low-emission transport
technology, vehicles, fuels, innovation and infrastructure with co-funding from the LETF.

Potential and proposed measures
A New Zealand Energy Strategy
Once the emissions reduction plan is in place, we will develop an energy strategy to consider
priorities, challenges and opportunities for a successful transition. This is in line with the
Climate Change Commission’s recommendation for a strategy to decarbonise the energy
system and ensure the electricity sector is ready to meet future needs, and responds to
suggestions from the energy sector to draw various pieces of work together into an
overarching strategy.
The Commission recommended that a strategy:
1.

sets targets for the energy system

2.

ensures access to affordable and secure low-emissions electricity for all consumers

3.

manages the phase out of fossil fuels (including planning for the diminishing use of fossil
gas in the energy system, and phasing out coal for electricity generation).

This strategy will need to be considered alongside the Commission’s other recommendations
(such as a bioeconomy strategy and a plan for decarbonising industry), and existing strategies
such as the New Zealand Energy Efficiency and Conservation Strategy (NZEECS).
A first stage will be to determine what an energy strategy could address and how it would
define a pathway, as we make the 30-year transition towards our 2050 target. We seek your
feedback on this.

Setting targets for the energy system
The Commission has recommended setting a target of 50 per cent of all energy consumed
coming from renewable sources by 2035 and treating the existing target of 100 per cent
renewable electricity by 2030 as aspirational. The Commission also suggested that the
Government could consider replacing the renewable electricity target with a goal of
95–98 per cent renewable electricity by 2030.
The aspirational target of 100 per cent renewable electricity will be reviewed in 2025 before
the second emissions reduction plan is put in place. Ultimately Aotearoa will need to move to
a more renewable electricity system as we head towards our 2050 target. A review in 2025
allows time for additional information on potential solutions to the dry year challenge
identified through the New Zealand Battery Project.
We acknowledge the importance of reducing emissions in the broader energy sector, including
through the use of electricity to decarbonise other sectors’ energy uses, and increasing the use
of low-emissions fuels such as bioenergy and hydrogen. We agree there is merit in setting a
renewable energy target, to track progress in the broader energy sector. We seek your
feedback on a renewable energy target.
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Preparing the electricity system for future needs
The Commission has made a range of recommendations for a low-emissions electricity system
that is fit for evolving technology, and for a fast-paced build of low-emissions electricity
generation and infrastructure.
The Electricity Authority is seeking feedback on issues relating to the best regulatory
environment for the distribution sector to invest efficiently to support the transition to a
low-emissions system. Government will also address other potential barriers to connection
and operation of more renewable electricity generation, and new demand to the electricity
transmission and distribution networks. This is to ensure settings enable independent and
distributed generation.
The New Zealand Battery Project is investigating the feasibility of options to manage or
mitigate ‘dry year’ risk in a highly renewable electricity system, and move towards 100 per
cent renewable electricity. Phase one investigation is underway. Further work on a second
phase would relate to design of preferred options once phase one is completed.
We will also consider whether the existing electricity market can support a shift to a more
renewable system over time. Retiring fossil fuel power stations in an orderly fashion will
be critical to reducing emissions and maintaining a secure supply of electricity. In line with
this work:
•

the Government has a manifesto commitment to ban the building of new thermal
baseload electricity generation, and will be looking at how we can transition in a managed
way to a fully renewable electricity system

•

the Electricity Authority’s Market Development Advisory Group (MDAG) has commenced
a project investigating price discovery in the wholesale electricity market under a 100 per
cent renewable electricity supply, including determining how the wholesale market will
operate, reservoirs will be managed and how efficient investment in new generation will
be enabled by the market

•

to support the 2050 emissions target and the 2030 renewable electricity target, the
Electricity Authority is investigating how to ensure the electricity system remains stable,
secure and resilient over coming decades

•

the Authority is also progressing reform to transmission and distribution pricing to enable
efficient operation of, and investment in, network infrastructure supporting electrification
and renewables development.

We are also reviewing the National Policy Statement for Renewable Electricity Generation
(NPS-REG) and other national direction instruments to help accelerate the development of
renewable electricity generation.
Low-emissions fuel options could also be considered to help reduce fossil fuel use in the
electricity sector, as discussed below.

Phasing out fossil gas while maintaining consumer wellbeing and security of supply
Under its recommendation to develop an energy strategy, the Commission specifically
recommended creating a plan for managing the diminishing role of fossil gas across the energy
system, covering associated consequences for network infrastructure and workforce during
the transition.
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Our energy supply chains are complex and interrelated. As we consider phasing out the use
of gas and associated infrastructure it will be important to ensure the method and speed
of transition maintains security of energy supply and prevents adverse or unexpected effects
on consumers.
The Gas Industry Company has been investigating whether gas market settings are fit for
the transition. 32 Industry-led work is also underway, including the Gas Infrastructure Futures
Group, and a Green Gas Certification System.
The development of a plan for managing the diminishing role of fossil gas could provide
direction to the gas sector, industry users and other consumers. We seek your views on the
outcomes, scope, timeframes and approach to the development of a plan for managing phase
out of fossil gas.
We are working to reduce building-related emissions through the Building for Climate Change
programme. The Commission’s recommendation to set a date to end the expansion of fossil
gas connections in buildings is considered in the next section, Building and construction.

Decarbonising industry
We recognise that all fossil fuel use in industry and buildings must reduce. The Government
could look to accelerate our financial support for the decarbonisation of process heat by
expanding existing investment programmes, such as the GIDI fund.
We are developing national direction for industrial greenhouse gas emissions under the
Resource Management Act 1991 (RMA). Proposals for this national direction include
developing nationally consistent rules to decarbonise process heat by banning new low- and
medium-temperature coal boilers installations and phasing them out by 2037, reducing use of
other fossil fuels in process heat, and requiring some industrial sites to have emission plans.
We are also considering an energy and emissions reporting scheme for large energy users, to
address current data gaps on our energy use and associated emissions.
The Commission recommended developing a plan to decarbonise industry, and to speed up
the switch to low-emissions fuels for process heat. We seek your feedback on next steps for
drawing work programmes together – for example, either:
•

a standalone plan as recommended by the Commission

•

as part of developing an energy or bioeconomy strategy

•

through the review of the NZEECS.

The Commission also recommended setting a timetable for phasing out fossil fuels for boilers.
The Government recognises that all fossil fuel use in industry and buildings needs to reduce. In
the first budget period, we will consider setting a timetable for the phase out of fossil fuel use
in boilers, alongside other work relating to phasing out of fossil gas (as outlined above) and use
of fossil fuels in buildings.
We will be looking at approaches to hard-to-abate industries in the context of broader
economic development, New Zealand’s resource needs and an equitable transition.

32
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Addressing current data gaps on energy use in Aoteaora and associated emissions
through an Energy and Emissions Reporting scheme
We are proposing a mandatory energy and greenhouse gas emissions reporting scheme for
large energy users. The proposed scheme would require those users to report their energy use
and emissions to government and the public.
The proposed scheme will provide information to businesses, the Government and the public
to monitor energy sector progress towards emissions targets. The information could be used
to develop opportunities for emissions reductions, and to design meaningful and evidencebased policy interventions for ongoing emissions reduction.
The current proposal includes a suggested reporting threshold of 1 kt CO2e. This threshold
would capture large energy users across stationary energy entities and their transport
emissions (for example, Fonterra and its truck fleet), commercial entities (for example, large
retail companies and airports), and transport companies such as road freight, coastal shipping
and tourism helicopter operators. Approximately 200 industrial and commercial (stationary
energy) companies could meet this proposed threshold. The proposed scheme was originally
consulted on as part of a package in Accelerating Renewable Energy and Energy Efficiency in
December 2019, referred to as Corporate Energy Transition Plans (CETPs) 33. However, that
consultation was not targeted at the transport and commercial sectors. To ensure all
stakeholders have an opportunity to comment on the sectoral coverage of the scheme, we
seek your views on how the proposed scheme would affect these sectors.
Key design features of the proposed scheme will be set through regulations rather than
through primary legislation. This will involve further consultation in 2022 on matters such as
methods, protocols and frequency for reporting information.

Supporting development and use of low-emissions fuels
In addition to renewable sources such as wind, solar, hydro and geothermal electricity
generation, use of low-emissions fuels such as bioenergy and hydrogen will be critical to
decarbonise the energy system. We are:
•

seeking your feedback on approaches to the circular and bioeconomy

•

undertaking work to develop a sustainable biofuels mandate to incentivise the uptake of
biofuels from sustainable sources, which have significantly lower lifecycle emissions than
their fossil fuels equivalent

•

developing a hydrogen roadmap; a first stage to develop an initial view of hydrogen supply
and demand in New Zealand has been completed, 34 and the next stage will be to explore
issues for hydrogen use to determine ‘right size’ for our hydrogen economy.

The Government could consider more active support for development of larger scale
bioenergy and hydrogen industries to enable emissions reductions in the process heat,
electricity and the transport sectors.

33

Following submissions, a simplified scheme was progressed. The feedback on the proposal for CETPs was
mixed, with strong support for mandatory reporting and improving data accessibility (including from some
large energy users), but limited support for energy audits.

34

Ministry of Business, Innovation & Employment. 2020. A roadmap for hydrogen in New Zealand.
Wellington: Ministry of Business, Innovation & Employment.
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In the industrial heat sector, the Commission’s demonstration path shows significant switching
from coal to biomass across the first three emissions budgets, starting in the first budget
period. Alongside development of a bioeconomy strategy, support for development of biomass
resources to ensure availability will be critical for this switching.
In the electricity system, thermal fuels have played a number of roles, including providing
baseload electricity supply, cover for dry years, and peaking when demand is high.
The New Zealand Battery Project is looking at longer term options to address the dry-year
issue, such as pumped hydro (including the Lake Onslow option), ‘overbuilding’ renewables,
biomass, hydrogen, and demand-side management solutions. Some of these dry-year solutions
could take several years to develop and construct.
We may need to consider additional measures to help reduce emissions in the first emissions
budget. Supporting the development and use of low-emissions fuels now could help Aotearoa
to meet the first budget, and to reach our second and third emissions budgets.
We seek your views on whether government could or should provide additional support for
the development of bioenergy and hydrogen resources to support decarbonisation across the
energy sector, and if so, what form this should take.

Policies for an equitable transition
Addressing industry transition
Complementary policies for process heat, such as the GIDI fund and EECA’s business
programmes, will promote energy efficiency (reducing energy costs) and reduce
carbon emissions.
EECA’s Energy Transition Accelerator gives bespoke technical support for large emitters to
make long-term transition plans. The GIDI fund supports employment in the regions while
reducing emissions.
The Government is helping communities, businesses and sectors to understand and plan
their transition through equitable transitions partnerships. Current partnerships are focused
on the Taranaki and Southland regions.

Keeping energy affordable and secure
Following the 2019 Electricity Price Review (EPR), we are progressing initiatives that will
address affordability and hardship for electricity consumers. These include:
•

establishing an Energy Hardship Expert Panel to recommend policy priorities and actions
to alleviate energy hardship in Aotearoa, and an Energy Hardship Reference Group to
assist the Expert Panel and share information and insights across government agencies,
community organisations, consumer advocates, industry participants and regulators

•

developing an agreed definition and indicators of energy hardship to assist with measuring
and tracking energy hardship over time; this will also help inform how we evaluate
programmes to address energy hardship and whether further initiatives and/or better
targeting is needed

•

delivering the Support for Energy Education in Communities (SEEC) programme to help
build a network of energy hardship initiatives and support people to achieve warmer
homes and lower energy bills
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•

progressing an amendment to the Electricity Industry Act 2010 to give the Electricity
Authority an explicit function to protect the interests of small consumers (residential
and small businesses).

Additionally, funding for community energy can help low-income consumers gain access to
distributed renewable energy technologies. A $28 million community energy fund has been
set up to help Māori and those in public housing access renewable energy technologies.
The Warmer Kiwi Homes programme and Minimum Energy Performance Standards are
helping consumers and businesses to improve energy efficiency, with associated benefits
to their wellbeing.
Our work around the energy market’s ability to support the phase down of fossil gas will
consider affordability and equity impacts of transition for consumers, and implications for
current gas infrastructure.
The timing of the transition for gas-dependent households and light commercial businesses ties
in with other initiatives, including the Building for Climate Change programme (Building and
construction section).
QUESTIONS
Energy strategy
58. In your view, what are the key priorities, challenges and opportunities that an energy
strategy must address to enable a successful and equitable transition of the energy
system?
59. What areas require clear signalling to set a pathway for transition?
Setting targets for the energy system
60. What level of ambition would you like to see Government adopt, as we consider the
Commission’s proposal for a renewable energy target?
Phasing out fossil gas while maintaining consumer wellbeing and security of supply
61. What are your views on the outcomes, scope, measures to manage distributional impacts,
timeframes and approach that should be considered to develop a plan for managing the
phase out of fossil gas?
Decarbonising the industry sector
62. How can work underway to decarbonise the industrial sector be brought together, and
how would this make it easier to meet emissions budgets and ensure an equitable
transition?
63. Are there any issues, challenges and opportunities for decarbonising the industrial sector
that the Government should consider, that are not covered by existing work or the
Commission’s recommendations?
Addressing current data gaps on New Zealand’s energy use and associated emissions
through an Energy and Emissions Reporting scheme
64. In your view, should the definition of a large energy user for the purposes of the
proposed Energy and Emissions Reporting scheme include commercial and transport
companies that meet a specified threshold?
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QUESTIONS
65. We have identified a proposed threshold of 1 kt CO2e for large stationary energy users
including commercial entities. In your view, is this proposed threshold reasonable and
aligned with the Government's intention to meet emissions budgets and ensure an
equitable transition?
66. In your view, what is an appropriate threshold for other large energy users such as
transport companies?
67. Are there other issues, challenges or opportunities arising from including commercial and
transport companies in the definition of large energy users for the purposes of the
proposed Energy and Emissions Reporting scheme that the Government should consider?
Supporting evidence on fleet size and characteristics is welcomed.
Supporting development and use of low-emissions fuels
68. What level of support could or should Government provide for development of lowemissions fuels, including bioenergy and hydrogen resources, to support decarbonisation
of industrial heat, electricity and transport?
69. Are there any other views you wish to share in relation to energy?

Building and construction
Why reducing emissions in this sector matters
Buildings are part of the everyday lives of people, communities and businesses, affecting most
wellbeing indicators for individuals, communities and the nation. The sector is also a major
part of the economy, contributing 7.3 per cent of GDP in 2019 ($20.5 billion).
Our vision is to significantly reduce all building-related emissions as soon as possible, and
where possible, also have other benefits that make an important contribution to wellbeing and
higher living standards (for example, improved health, energy affordability). For example,
warmer, drier homes have health and economic benefits for households and Government.
Decisions about the design, construction and operation of buildings aimed at helping reduce
emissions may also have health, social, and environmental benefits (for example, less
extraction of raw materials and reduced landfill). Each of these co-benefits also translates to
financial and/or other value for Government, the community and individuals. We have started
work to understand who may benefit, and when.
Emissions budgets take a production-based approach. 35 Using this approach, the sector
directly contributed about 4 per cent of greenhouse gas (long-lived) emissions in 2018.
Taking a consumption-based approach, 36 15 per cent of these emissions in 2018 were
building related.
There is significant potential for this sector to help reduce emissions in other sectors.
Emissions from the manufacture of building products and materials, and from energy use
35

The production approach accounts for emissions at the point where they are emitted.

36

The consumption approach accounts for emissions ‘embodied’ in a good or service at the point where
the emissions are ‘consumed’. These includes emissions that result from the entire supply chain required
to produce that good or service for final use from the extraction and manufacturing of materials,
construction, through to deconstruction and waste disposal.
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in buildings (for example, space and water heating, cooling, cooking) are reported under the
energy and industry sectors. Over half of New Zealand’s electricity use is building related. 37
Planning and design affect how much energy it will take to heat and cool a building, and the
choice and quantity of materials. It can affect waste (which can flow on to energy and
transport emissions). Transporting materials (including many from overseas) and workers on
and offsite produces further building-related emissions.
Housing affordability is an important consideration when reducing emissions. There is the risk
that measures will raise new-build costs, although construction is only one of the factors that
determine housing prices. We are exploring how to both reduce emissions reductions and
support affordability. Key to this will be encouraging behaviour change, along with planning
decisions (see Planning section) that help realise our vision.

How we plan to reduce emissions in this sector
Emissions related to buildings generally fall into two groups:
•

Operational carbon emissions are from the energy and other resources used when
operating the building.

•

Embodied carbon emissions are emitted during the manufacture and use of the
materials and products that form the building, and across its life, from construction
to deconstruction. These include emissions from the production, transportation and
eventual disposal of materials in buildings.

A whole-of-life approach considers emissions that arise at all points in the supply chain, and
over the lifetime of that material or product, supporting a circular economy. This spans from
raw material extraction to manufacturing and through to building construction, maintenance
and ultimately deconstruction, including disposal, recycling and repurposing.

What we are doing now
Building for Climate Change programme
Building for Climate Change programme is the Government’s key mechanism for reducing
emissions from this sector (see MBIE – Building for Climate Change).
We are looking at ways to create and scale up the changes and actions needed to meaningfully
contribute to our targets. This includes:
•

Regulatory proposals – We are looking at options such as emissions caps for buildings.
Possible approaches are shown in the two frameworks MBIE consulted on in 2020:
Transforming Operational Efficiency and Whole-of-Life Embodied Carbon Reduction.
(Read the summary of submissions and other feedback on the programme website.)
New builds are the first priority because lowering emissions in existing buildings is
more complex.

•

Improving energy efficiency – We are exploring how to use the current system to help
reduce emissions while we develop a broader transformational policy package. In May

37

Ministry of Business, Innovation & Employment. 2020. Energy in New Zealand. Wellington: Ministry of
Business, Innovation & Employment.
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2021 MBIE consulted on proposed changes to the New Zealand Building Code’s energy
efficiency requirements (Clause H1) (see MBIE website).
•

Modelling – We have started testing scenarios for implementing Transforming Operational
Efficiency and Whole-of-Life Embodied Carbon Reduction. The modelling will guide our
choice of scenarios for the final plan and includes options for both mandatory reporting
and emissions caps of different strengths and timing.

•

Reducing emissions in existing buildings – We are scoping options to reduce existing
buildings’ emissions, including supporting retrofits, measuring emissions and exploring
other tools to improve how buildings perform. This will include looking at mandatory
energy performance programmes, as recommended by the Commission, for commercial
and public buildings.

Government leading the way
We are reducing emissions through the government property portfolio and other initiatives.
Some examples are:
•

The Carbon Neutral Government Programme (CNGP). See Government accountability
and coordination, including the requirement for many larger (over 2,000 square metre)
government buildings to now achieve certain NABERSNZ ratings.

•

NABERSNZ (EECA). Rates the energy and carbon performance of commercial buildings.

•

Government Procurement’s Sustainable Construction: Construction Procurement
Guidelines. Helps agencies implement the emissions reduction component of the
Government Procurement Rules.

•

Kāinga Ora large redevelopment. Government investment of over $25 billion to 2050
(plus the $3 billion housing investment in 2019).

•

Kāinga Ora waste minimisation scheme. Aims to significantly reduce on-site waste from
construction and demolition. Its procurement processes in relation to construction and
demolition wate require that 80–85 per cent of materials must be recycled (or diverted
from landfill).

•

Warmer Kiwi Homes (EECA). Insulation and heater grants to low-income homeowners.

The Building for Climate Change programme, in developing its transformational package, is
also working with other agencies to explore how else Government can lead by example in
reducing building-related emissions. This may include considering possibilities for Kāinga Ora
fast tracking its emissions reduction targets across its construction programme. This would
create a significant market for low-carbon construction materials, practices and designs;
advancing industry knowledge and accelerating uptake across the sector. This would also
reduce energy hardship, and improve health and wellbeing for some of the most vulnerable
New Zealanders. Options to strengthen procurement requirements to encourage industry to
deliver lower emission buildings for Government will also be considered.

Construction Sector Accord
Launched in April 2019, the Construction Sector Accord is a platform for industry and
government to jointly work on the challenges facing the sector, such as sustainability and
people development. The Accord is supporting the construction sector to help increase
knowledge and capability (for example, through a resource hub and webinars) in the areas of
environmental sustainability. It has a network of organisations committed to the Accord vision
of a higher performing construction sector.
92
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The Accord will be a valuable platform for government and industry to work together to
meet the shared emissions reduction challenge, and help support businesses to recognise
the significant role that industry has to play in reducing building-related emissions.

Examples of business leading the way
We recognise that some of the industry is leading the way for the sector, with some
recognised examples of good practice including:
•

Naylor Love developing a Building Carbon Calculator, which supports comparison of
carbon emissions from different structural building elements and material types

•

the Heavy Engineering Research Association (HERA) developing guidance to help steel
manufacturers calculate and understand their carbon footprint

•

Green Gorilla establishing a Construction and Demolition Waste Processing Facility,
which diverts more than 70 per cent of incoming construction and demolition waste
from Auckland landfills.

We will support the business community to develop, demand and share emerging practices
aimed at reducing emissions.

Reducing demand for fossil fuels in buildings
The Building for Climate Change programme is proposing capping the total operational
emissions from new buildings. This approach allows people to choose how they lower
emissions from the building’s use overall, rather than specifying the systems to be used or
not used for heating and cooking. We are also considering caps for the emissions from the
fuels used for the operation of buildings, including fossil fuels. The caps are anticipated to
reduce demand for fossil fuels used for heating, cooling and cooking over time. This may have
co-benefits, such as minimising the health risks from these fuels. This approach may also allow
time for low-emissions alternatives to become commercially available.
The Commission has subsequently recommended that Government set a date to end the
expansion of fossil gas pipeline infrastructure (recommendation 20.8a). We seek your views on
this approach, and to understand the impact it would have on people, families, communities
and businesses.
Reducing demand for fossil fuel in buildings may have implications for new and existing fossil
gas connections. Energy supply chains are complex. MBIE is investigating the phase out of
fossil fuels from the energy system. Details of this and national direction tools (a national
policy statement and national environmental standard) are in the Energy and industry section.

Potential policies and measures
The Building for Climate Change programme will also consider:
•

Behavioural and cultural change – scoping a programme to raise consumer and sector
knowledge about lower emissions building and construction. This will help reset social
and sector norms, and to enable warmer, drier buildings with health, economic and other
benefits. This will require a focus on two different groups:
−

Consumers – awareness, knowledge and increasing demand for lower emissions
buildings: for example, information and education campaigns for building consumers,
product rating schemes, and tools such as energy and water meters.
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−

•

Industry – knowledge and action, with a focus on the sector reducing its footprint
including as building material and product consumers. This could include encouraging
and supporting architects, builders, manufacturers and others in the sector to advise
clients on and provide lower emissions buildings. Ways to encourage businesses to
source and create demand for lower emissions products and materials from their
supply chains could also be explored.

Financial and other incentives to encourage lower emissions buildings – reinforcing
behaviour change and lower emissions practice:
−

This could include considering subsidies, rates or tax rebates, or low- or no-interest
loans for low-emissions buildings or retrofits.

−

One example is exploring an initiative similar to the Exemplary Buildings programme
in Brussels, which gave funding, technical support and publicity to eligible building
owners and designers.

•

Removing barriers – we will consider ways to remove barriers to lower emissions building,
and to encourage new products and ways of building. This will include identifying and
addressing any undue barriers the building consenting system presents to the recycling
and reuse of building products and materials.

•

Improving energy efficiency – helping reduce energy-related emissions and realise other
benefits – options we want feedback on include:
−

funding the development and rollout of energy performance certificates to buildings,
potentially linking energy performance to other incentives. This could involve expert
evaluation of buildings to baseline their current level of energy performance and
recommend potential changes they could make to improve it

−

subsidies or low- or no-interest lending for energy efficiency improvements to existing
buildings

−

expanding eligibility criteria for Warmer Kiwi Homes programme and reviewing it to
ensure it is fit-for-purpose to achieve emissions-reduction goals.

•

Encouraging innovation and scaling – this will bring down costs and influence market
behaviour. Methods such as offsite manufacturing can lift productivity, reduce waste and
emissions, and supply warm, dry, durable and affordable homes. Kāinga Ora is increasingly
using this method to bring such benefits and embed innovation into construction. Recent
Building Act 2004 changes (which include a voluntary certification scheme for
manufacturers of modular components) help foster this innovation.

•

Contestable innovation fund and other potential ways to increase innovation,
technology and scaling – exploring how to help businesses and other organisations
to trial, tailor and upscale low-emissions innovations such as new technology and
materials, might help the sector substantially reduce emissions. Proposals we are
seeking views on include:

•
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−

competitions and rewards to support the development of innovative and scalable
low-emissions building materials, designs and processes

−

funding that could support concepts to be developed, trialled or brought to market,
such as lower emissions concrete, waste reduction innovations, or low-emissions
housing designs

−

funding may also help support local, or potentially global, mentoring or partnerships.

Circular economy package: A potential suite of initiatives and incentives to reduce
construction waste and increase reuse, repurposing and recycling of materials.
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•

−

This could include scaling up existing building-related circular economy initiatives
and providing guidance and information to help reduce construction waste across a
building’s lifecycle, from construction to demolition.

−

Elements of this package could build on the Ministry for the Environment’s Waste
Minimisation Fund, with a specific focus on rolling out or scaling up building-related
circular economy initiatives. For example, funding the expansion of existing local
programmes through to supporting major businesses to trial or champion
demonstrated programmes.

−

It could also include providing guidance and information about ways for designers,
builders, procurers and others to reduce construction waste across a building’s
lifecycle, from construction to demolition. The proposed behaviour change
programme could also include a circular economy focus, driving both consumer
and sector activity.

Workforce transformation coordination and support: there are various sector and other
initiatives aimed at ensuring the sector has the right workforce at the right time. We are
looking at how these could be effectively supported, and any gaps identified and
addressed. Options being considered include:
−

coordinating role or supports, to minimise duplication of initiatives and to help
businesses/industry connect, identify and respond to skills gaps

−

targeted funding and other supports to train or retrain building professionals to use
lower emissions building approaches

−

education and potentially funding to encourage changed practice among key worker
groups; these may include those involved in upfront decisions (for example, design,
planning and project management), those doing onsite work (Licensed Building
Practitioners, plumbers, gasfitters and drainlayers) and those performing a regulatory
function (Building Consent Authority staff) to support workforce transformation

−

supporting more on-the-job mentoring, and more effectively using the educational
system to develop and prepare workers and the workforce to build for climate
change.

Making an equitable transition
The new measures will affect many different groups, including: workers, businesses, building
occupants (or ‘consumers’), renters and tenants, lower socioeconomic households, and Māori
and Pacific peoples. The changes may also bring opportunities.
The initial focus on new homes is likely to disproportionately affect new build occupants.
Māori and Pacific peoples, low-income households and renters are more likely to live in
buildings that are older, less energy efficient, as well as damp, mouldy and poorly ventilated. 38
More energy-efficient new-build public housing will directly and significantly improve health
and reduce hardship for many low-income residents, likely outweighing the initial costs.
The building and construction sector is our fourth largest employer. OECD research and
modelling indicates that reducing emissions is likely to create a continued decline in low-skill
jobs. Workers in heavy-emitting industries that the building and construction industry
currently relies on, such as metal and concrete manufacturers, may also be vulnerable to
market and industry shifts to less carbon-intensive designs and products. At the same time,
38

Statistics NZ. 2020. Housing in Aotearoa: 2020. Wellington: Statistics NZ.
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many existing roles and the new jobs created (for example through new building processes
and designs) are anticipated to become increasingly skilled. There will also be opportunities
to reskill and upskill workers and the sector overall. An important priority of any workforce
transformation coordination and support will to be make sure key initiatives and supports
include a strong focus on workers and businesses most likely to be disproportionately
impacted.

Reducing fossil fuels in buildings
Reducing fossil fuels in buildings will have both direct and indirect impacts for occupants.
Any transition must recognise that the impacts on the coal, fossil gas and LPG markets and
their consumers may differ.
A first step is to better understand these impacts, future energy demands for households,
businesses and communities and potential alternative low-emissions energy sources. This, and
consultation with affected industries, will guide phasing and help manage related risks. For the
distributional impacts of phasing out of fossil fuels, see Energy and industry.
QUESTIONS
70. The Commission recommended the Government improve the energy efficiency of
buildings by introducing mandatory participation in energy performance programmes for
existing commercial and public buildings. What are your views on this?
71. What could the Government do to help the building and construction sector reduce
emissions from other sectors, such as energy, industry, transport and waste?
72. The Building for Climate Change programme proposes capping the total emissions from
buildings. The caps are anticipated to reduce demand for fossil fuels over time, while
allowing flexibility and time for the possibility of low-emissions alternatives.
Subsequently, the Commission recommended the Government set a date to end the
expansion of fossil gas pipeline infrastructure (recommendation 20.8a). What are your
views on setting a date to end new fossil gas connections in all buildings (for example, by
2025) and for eliminating fossil gas in all buildings (for example, by 2050)? How could
Government best support people, communities and businesses to reduce demand for
fossil fuels in buildings?
73. The Government is developing options for reducing fossil fuel use in industry, as outlined
in the Energy and industry section. What are your views on the best way to address the
use of fossil fuels (for example, coal, fossil gas and LPG) in boilers used for space and
water heating in commercial buildings?
74. Do you believe that the Government’s policies and proposed actions to reduce buildingrelated emissions will adversely affect any particular people or groups? If so, what actions
or policies could help reduce any adverse impacts?
75. How could the Government ensure the needs and aspirations of Māori and iwi are
effectively recognised, understood and considered within the Building for Climate Change
programme?
76. Do you support the proposed behaviour change activity focusing on two key groups:
consumers and industry (including building product producers and building sector
tradespeople)? What should the Government take into account when seeking to raise
awareness of low-emissions buildings in these groups?
77. Are there any key areas in the building and construction sector where you think that a
contestable fund could help drive low-emissions innovation and encourage, or amplify,
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QUESTIONS
emissions reduction opportunities? Examples could include building design, product
innovation, building methodologies or other?
78. The Ministry of Business, Innovation and Employment (MBIE) is considering a range of
initiatives and incentives to reduce construction waste and increase reuse, repurposing
and recycling of materials. Are there any options not specified in this document that you
believe should be considered?
79. What should the Government take into account in exploring how to encourage lowemissions buildings and retrofits (including reducing embodied emissions), such as
through financial and other incentives?
80. What should the Government take into account in seeking to coordinate and support
workforce transformation, to ensure the sector has the right workforce at the right time?
81. Our future vision for Aotearoa includes a place where all New Zealanders have a warm,
dry, safe and durable home to live in. How can we ensure that all New Zealanders benefit
from improved thermal performance standards for our buildings?
82. Are there any other views you wish to share on the role of the building and construction
sector in the first emissions reduction plan?

Agriculture
Why reducing emissions in this sector matters
Our agricultural sector is highly productive and plays an important role in our economy. It is
central to the continued success of the primary industries and contributes to the wellbeing
of our society.
Aotearoa has a unique emissions profile for a developed country. Emissions from agriculture
make up 48 per cent of our gross greenhouse gas emissions.
Biogenic methane is a short-lived greenhouse gas, emitted from livestock digestive systems,
that makes up almost three-quarters of agriculture emissions.
The next largest source is nitrous oxide from nitrogen added to soils through dung and urine
and fertiliser, followed by manure management.
Most agricultural emissions come from the dairy sector, followed by sheep and beef cattle.

Reducing emissions
The Climate Change Response Act 2002 (CCRA) sets a target to reduce biogenic methane by
10 per cent below 2017 levels by 2030, and by 24–47 per cent below 2017 levels by 2050.
Our current mid-range projections would see agricultural reductions of 6.5 per cent for
biogenic methane and 3.1 per cent for long-lived gases by 2030, relative to 2017 levels.
Our food and fibre sectors are already some of the most emissions-efficient producers in the
world, but they need support to become even more sustainable and meet our targets. The
sector has already committed to doing its part to meet our 2030 biogenic methane target.
This will require widespread changes in farm practice, new technology and more investment.
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Opportunities include:
•

Pricing – The He Waka Eke Noa Primary Sector Climate Action Partnership will bring in a
farm-level pricing scheme by 2025. This will encourage farmers to reduce their emissions
through currently available practices.

•

Extension – Extension and effective advisory services will help farmers and growers gain
the knowledge and resources to measure, manage and reduce their emissions.

•

Research and development – Investment in research and development of technology,
such as methane inhibitors and a methane vaccine, will also be vital. Using new
technologies, farmers could contribute to more ambitious goals, without needing
costly offset mechanisms or substantial change in land use.

These actions are expected to have a bigger impact in later emissions budgets as farm practice
changes and new technologies become available, but the work needs to begin now to unlock
these opportunities. By focusing now on delivering the right solutions, we can expect greater
impacts out to 2050. We will need to work together to achieve this.

How we plan to reduce emissions in this sector
What we are doing now
Government and primary sector roadmap
The Ministry for Primary Industries’ roadmap, Fit for a better world – accelerating our
economic potential (released July 2020) sets out opportunities to accelerate the productivity,
sustainability, and inclusiveness of the primary sector. This is the framework the Government
will base its climate-related work with the primary sector under, setting out three ambitious
targets for our food and fibre sector to create a more productive, sustainable and inclusive
economy. This includes adding $44 billion in export earnings over the next decade by building
off the strong position of our core food and fibre sectors, reducing biogenic methane to 24–47
percent below 2017 levels by 2050, restoring New Zealand’s freshwater to a healthy state
within a generation, and employing 10 percent more New Zealanders in the primary sector by
2030.

He Waka Eke Noa Primary Sector Climate Action Partnership
We are working with the food and fibre sector and iwi/Māori through He Waka Eke Noa.
This partnership aims to equip farmers and growers with the knowledge and tools to
measure, manage and reduce their emissions, while sustainably producing quality products
for domestic and international markets.
The CCRA sets a series of milestones for He Waka Eke Noa, including implementing a
farm-level pricing mechanism for agricultural emissions by 2025. The partnership will
make recommendations to Ministers on price design in March 2022.
The partnership also has pre-2025 milestones to help farmers know their total annual on-farm
emissions, and to develop farm plans to measure and manage those emissions.
In June 2022, the Commission will assess the partnership’s progress. If the partnership is not
on track, the Government can bring agriculture into the NZ ETS at processor level before 2025.
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More funding for research
Over the last 10 years about $20 million per annum has been invested in agricultural
emissions research. 39
In Budget 2021, funding for agricultural climate change research increased by $24 million
over four years. This will accelerate the development of new technology and practices.
Investment in novel solutions, such as methane and nitrous oxide inhibitors, and selective
breeding for lower methane-emitting sheep and cattle, could reduce hard-to-abate biogenic
methane and nitrous oxide emissions.

Funding for integrated farm planning
Budget 2021 committed $37 million over four years to speed up a national integrated farm
planning (IFP) system for farmers and growers, in partnership with industry and regional
sectors. This will make it easier and quicker for farmers and growers to meet their greenhouse
gas reporting requirements by integrating them into wider farm planning. A further 100 skilled
farm advisors will also be trained. Industry, regional council, community, and catchment
initiatives will also receive funding.

Regulatory oversight for methane inhibitors
Work is underway to enable the regulatory oversight for methane inhibitors under the
Agricultural Compounds and Veterinary Medicines (ACVM) Act. This will allow for the
regulation of greenhouse gas inhibitors when they become available. This measure is
the first step to unlocking a future opportunity to reduce greenhouse gas emissions.

Potential and proposed measures
Pathways to reduce agricultural emissions
We need a range of policies and support to reduce agricultural emissions in line with our 2030
and 2050 targets.
We are working through He Waka Eke Noa to develop solutions to measure and price
agricultural emissions. This includes workstreams on emissions pricing, emissions reporting,
farm planning, on-farm sequestration, and delivery (early adoption, innovation and uptake,
and extension). A cross-cutting workstream will integrate Māori perspectives.
We are assessing the additional work that will be needed to complement He Waka Eke Noa.
Other measures could include improving farm advisory and extension services, resources
for evidence-based decision-making on farms, and supporting early uptake of new
practices on-farm.

Accelerating innovation and technology
Innovation and technology are critical to meeting emissions budgets. As part of the Fit for
a Better World roadmap, the Ministry for Primary Industries, in partnership with industry,
Māori and science, is developing a research and development (R&D) plan to accelerate the
development of mitigations to reduce biological emissions.

39

Leading science partnerships; Global Research Alliance.

Climate Change Action Committee 2021-11-11

Transitioning to a low-emissions and climate-resilient future

99

166 of 203

Attachment 7.2.1

This R&D plan will consider the pathway from knowledge to impact for mitigations, and
identify measures to accelerate their availability for farmers. Many new mitigations are not
yet on the market and will make limited contributions in the first emissions budget period.
However, accelerating R&D mitigation efforts now will unlock new options to reduce emissions
in later periods.

On-farm practice changes through targeted extension services
Extension services help farmers access knowledge, expertise and tools to make informed
decisions about on-farm practice change. We are assessing whether further public and private
investment can help the He Waka Eke Noa extension workstream to support and upskill a
greater number of farmers and growers.
Measures could focus on the delivery of extension services through a national network of
rural/farmer collectives, including catchment groups, Māori land owner collectives and other
producer groups. This could be through a combination of leveraging existing groups and
industry programmes, through to new activity.

Making an equitable transition
The transition will have distributional impacts on farmers and growers, including on
productivity and profitability, and on rural communities and Māori. We will factor these
impacts and ways to provide support into policy development.
The rollout of integrated farm planning will decrease the compliance burden and costs due
to streamlined systems, helping farmers and growers to stay sustainable and profitable.
The unique characteristics of Māori land (including ownership, governance and land type)
affect the ability of many iwi/Māori land owners to respond to policy changes and
opportunities. Any additional costs from new policies could hinder the development of
iwi/Māori landholdings. We must consider whether policies are suitable for a range of Māori
farming activities and management structures. The work of He Waka Eke Noa in 2022 will aim
to build Māori farmer and grower capacity to respond to a farm-level price signal.
QUESTIONS
83. How could the Government better support and target farm advisory and extension
services to support farmers and growers to reduce their emissions?
a.

How could the Government support the specific needs of Māori-collective land
owners?

84. What could the Government do to encourage uptake of on-farm mitigation practices,
ahead of implementing a pricing mechanism for agricultural emissions?
85. What research and development on mitigations should Government and the sector be
supporting?
86. How could the Government help industry and Māori agribusinesses show their
environmental credentials for low-emissions food and fibre products to international
customers?
87. How could the Government help reduce barriers to changing land use to lower emissions
farming systems and products? What tools and information would be most useful to
support decision-making on land use?
88. Are there any other views you wish to share in relation to agriculture?
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Waste
Why reducing emissions in this sector matters
In 2019, waste disposal and treatment in Aotearoa produced 3316.9 kt CO2e or around
4 per cent of gross emissions. These emissions comprised:
•

methane (CH4) (92 per cent)

•

nitrous oxide (N2O) (5 per cent)

•

carbon dioxide (CO2) emissions (3 per cent).

Reducing waste biogenic methane emissions
The Climate Change Commission has recommended reducing waste biogenic methane
emissions to at least 40 per cent below 2017 levels by 2035.
The main sources are:
•

the organic waste part of solid waste disposal (81 per cent)

•

wastewater treatment (11 per cent)

•

incineration and open burning (6 per cent)

•

biological treatment of solid waste (compost) (2 per cent). 40

Organic waste includes anything that contains degradable organic carbon – for example,
recoverable materials such as food and green waste, paper, cardboard, and timber.
Most household and commercial waste (including some from construction and demolition)
goes to managed municipal (class 1) landfills. 41 Many unmanaged disposal sites also generate
emissions, including fills for construction and demolition and earthwork materials (classes 2
to 5), industry (class 1 monofills), and farm fills.
We have higher certainty about waste volumes, composition, and emissions from managed
municipal landfills than we do for unmanaged disposal sites. For classes 2–5 landfills and farm
fills, the data uncertainty is estimated to be ±140 per cent.

40

Ministry for the Environment. 2021. New Zealand’s Greenhouse Gas Inventory 1990–2019. Wellington:
Ministry for the Environment.

41

Terms and definitions for types of wastes and landfills are based on the nomenclature followed by
the National Greenhouse Gas Inventory. ‘Unmanaged’ in the inventory context can be translated to
class 2–5 landfills and farm fills. ‘Managed’ means municipal or class 1 landfills.
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Figure 11:

The waste hierarchy

Challenges and opportunities for landfill waste
Current policies will not deliver the emissions reductions we must achieve. Significantly
reducing landfill biogenic methane emissions will require us to reduce organic material
wastage at the top of the waste hierarchy, divert organic materials (for example, to recycling
and composting, including anaerobic digestion) and sending organic wastes to landfills that
capture landfill gas (LFG). This will require targeted investment and improved management of
what goes where within our disposal and resource recovery systems.

Landfill gas (LFG) capture
What is LFG capture?
LFG is a by-product of decomposing organic waste in landfills. It is mainly composed of
methane and carbon dioxide. Modern landfills are able to capture some of the gas, so the
methane can be used to produce energy, or flared. The process converts the methane to less
harmful carbon dioxide.

The Commission has recommended that we significantly reduce emissions by capturing more
LFG. We agree with this recommendation; however, some landfills do not yet have the
technology. Our options to address this could be requiring that capture systems be installed
and where LFG capture is not appropriate, banning sites without LFG capture from receiving
organic waste.
Retrofitting LFG capture at non-municipal landfills, where they have not been designed or built
with gas capture in mind, requires further investigation. Depending on the landfill, it may be
impractical for many construction and demolition fills to have gas capture systems installed.
A blanket requirement brought in too quickly would lead to diverting timber and other organic
wastes to more expensive managed municipal landfills that capture LFG. It could also increase
the potential for illegal dumping in the absence of diversion infrastructure and a supporting
licencing system.
Our proposed approach to implementing this specific recommendation is outlined below. This
is a staged approach, including requiring LFG capture at all Class 1 municipal landfills by 2026.
Instead of also applying this timeframe as a blanket approach to Class 2-5 landfills that receive
102
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much higher volumes of inorganic waste (ie, materials that do not decompose and make
methane gas), it is proposed that all organic material disposal be banned from Class 2–5 by
2030. In addition, key organic materials such as food, green, and paper waste could also be
banned from Class 1 landfills by 2030, given the lifetime emissions from Class 1 landfills are
significant, even with LFG capture in place.
In the meantime, the proposed focus is to improve our enabling systems and infrastructure,
thereby providing for the opportunity to consider when and if any Class 2–5 landfills should be
required to capture gas, alongside bigger shifts in how organic waste is managed overall. This
‘no-regrets’ approach is in line with the Commission's advice and would see more materials
moving up the waste hierarchy faster, by focusing on waste reduction and increased recycling
systems that see more organic waste diverted from landfill and back into a circular economy.
The benefits of this proposed approach are that this:
•

allows time for the sector to adapt and build our onshore resource recovery capacity

•

ensures we will have accurate data to inform future planning

•

largely meets the Commission’s proposed 40 per cent biogenic methane reduction target
for waste.

The risk of the approach is that relatively cheap disposal for Class 2–5 landfills undermines
reduction and resource recovery alternatives. We want to hear your views on the proposed
approach and how to get the balance right.

How we plan to reduce emissions in this sector
What we are doing now
The main policies for managing emissions include the NZ ETS (which applies to municipal
landfills) and the National Environmental Standards for Air Quality 2004 (which require
landfills over a certain size and materials composition to collect greenhouse gas emissions).
Other projects include:
•

Changes to the waste disposal levy, which may reduce emissions by providing an
economic incentive to reduce waste to landfill and divert and recycle organic materials.
This also raises revenue to invest in waste minimisation, including reducing food waste,
composting and anaerobic digestion, and kerbside collection of organic waste. Investment
is currently through the Waste Minimisation Fund.

•

Revising the New Zealand Waste Strategy, which links to the emissions reduction plan,
with targets that align with the plan.

•

Developing a national infrastructure plan for waste, setting out the path to a fit-forpurpose resource recovery system. The plan will have a 10+ year outlook and be
supported by an infrastructure and services stocktake.

•

Product stewardship for six product groups that were declared a priority in July 2020,
including refrigerants (refer to the F-gases section) and e-waste (which includes large
batteries, such as those in EVs). Product stewardship schemes for these products are
being co-designed.

For more information on the Government's broader approach to waste minimisation, see the
Waste reduction work programme.
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Potential and proposed measures
Options to cut waste disposal emissions broadly fall into three categories – reducing organic
waste material, reducing organic waste disposal to landfill, and reducing emissions from
organic waste if it ends up in landfill. 42

Reducing organic waste material
Reducing food waste
Reducing the amount of food waste has environmental, economic, and social benefits. Every
dollar invested in businesses that reduce food scraps gains a $14 return. 43
The Government has contributed some funding to campaigns such as Love Food Hate Waste
and GenLess. These highlight the issue and give households practical tips.
To date there has been less focus on helping businesses reduce food waste. Australia and the
UK have helped different business sectors measure and reduce their food waste, with proven
success. For example, Your Business is Food (Australia) helps the hospitality sector and the
Courtauld Commitment (UK) supports retailers and food manufacturers.
We could explore opportunities for New Zealand.

Reducing waste from construction and demolition
Buildings are a significant contributor to waste emissions. There is potential to shift the sector
towards a circular economy, designing out waste when buildings are designed and made, with
options for reusing and re-purposing materials when they reach the end of their life. The
Building for Climate Change programme will consider this.

Identifying options for treated wood (reduction, diversion and disposal)
Wood waste is a mixture of products from the construction industry. When identifiable,
untreated timber can more easily be diverted for reuse (native timber in particular) or as a
feedstock for boiler fuel.
However, treated wood products containing additives such as glues, fire retardants and
preservatives are far more common in the waste stream. In a commercial setting only (and
with strict systems and approvals), it is possible to burn or otherwise process treated wood
for energy. Even so, it remains a challenge, as it will release extremely harmful toxins (such as
arsenic) if not appropriately managed.
The treated wood problem requires a multifaceted approach, including reduction, clearer
labelling, and genuinely sustainable end-of-life solutions. We’re interested in your feedback
on how to sustainably manage treated wood products and the associated issues.

42

43
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Options for pre-treatment is another pathway particularly relevant to wastewater treatment plant sludges
and will be a focus area for future emissions reduction plans. The option to bio-stabilise municipal solid
waste as a form of pre-treatment (that is, compost and sort shredded mixed municipal solid waste in a
‘dirty’ materials recovery facility (MRF)) could play a role in future, but is not considered best practice for
resource recovery, and has not been explored further at this time.
Hanson C, Mitchell P. 2017. The business case for reducing food loss and waste. Washington DC:
Champions 12.3.
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One such option is to move from demolition as the default to a deconstruction model, in which
buildings are removed in a way that separates and conserves materials, maintains their value,
and better allows for recovery and reuse.

Other reduction opportunities
Other initiatives to reduce organic waste require resourcing or further development.
These include phasing out junk mail, increasing education on and access to reusable
nappies, and regulated product stewardship for textiles and clothing (including a focus
on reducing consumption).

Reducing organic waste disposal to landfill
Food waste and green waste collection
Organic resources that cannot be used as food can be processed into nutrients and bioenergy.
These materials are commonly recovered internationally. Both the feedstock and the resulting
products are valuable resources in a circular bioeconomy, with significant potential to reduce
our reliance on fossil fuel fertilisers and energy.
Although some household food and green waste is being diverted already, there is substantial
scope for better recovery. Many households send food and green waste to landfill via kerbside
rubbish collections. Only 55 per cent of Aotearoa households currently separate food and/or
green waste for composting at home 44 (down from 63 per cent in 2008 45). Some households
are limited in their ability to compost at home (for example because of a lack of space), 46 while
others face different barriers.
Five councils have been diverting food and green waste to compost via separate kerbside
collections for some time. More recently, the number of councils with kerbside organic
collection has increased to 11, and others are proposing new services or have trials underway.
In many other countries such services are commonplace. To meet our targets for waste, most
communities would need food waste collections, or viable alternatives to landfill disposal for
all their food scraps, as well as access to a green waste service where appropriate.
A key driver of ‘value’ in recycling is clean, uncontaminated recovered materials that make
good feedstocks for other processing and manufacturing industries. This is also true for organic
waste materials. The separate collection of food waste, and where appropriate green waste, is
in line with the recommendations of the Rethinking Rubbish and Recycling (2020) report 47
which covers the wider kerbside system. The Government received this report in 2020 and
committed to improving kerbside collection performance across the country. However, such a
large-scale change requires more specific consultation, which is likely to begin in early 2022.

44

Butt T. 2021. General public attitudes to composting and compostable packaging – survey report.
Prepared for the Ministry for the Environment by UMR. Wellington: Ministry for the Environment

45

Johnson M, Fryer K, Raggett N. 2008. Household Sustainability Survey Research New Zealand. Prepared for
the Ministry for the Environment by Research New Zealand. Wellington: Ministry for the Environment.

46

For example, 25 per cent of New Zealanders live in housing with no garden, or only a container garden on
their balcony.

47

WasteMinz. 2020. Rethinking rubbish and recycling. Auckland: WasteMinz.

Climate Change Action Committee 2021-11-11

Transitioning to a low-emissions and climate-resilient future

105

172 of 203

Attachment 7.2.1

Businesses to separate food and green waste
Food and green waste emit significant amounts of methane in landfills. A driver for change
will be promoting the separation, diversion and collection of these materials, and investing in
processing facilities. Some Aotearoa cities and districts have commercial food waste
collections for compost or animal feed. Barriers to using these services can include higher cost,
less convenience than commercial waste disposal, and needing agreement from the property
owner or body corporate members. Requiring businesses to separate food waste, and where
applicable green waste, would encourage more providers and processors to enter the market.
As our onshore capacity for processing organic waste grows, we will look for opportunities for
households and businesses to separate some or all organic materials such as food, green,
wood and paper waste, in order for them to be collected and processed via household and
community compost, large-scale commercial composting processes (for example, open or
in-vessel windrow), anaerobic digestion (biogas/biomethane), recycled or used as other
biofuel feedstocks.
Initiatives could motivate businesses to look for ways to reduce their food waste and might
encourage more donations of food-to-food rescue and redistribution or turning food
unsuitable for people into stock food. Pathways are in place elsewhere, including the United
States, the United Kingdom and Europe. The progressive increase and expansion of the waste
levy over the next four years will yield extra revenue that could be invested in organic waste
separation and collection.

Better paper and cardboard recycling
As for other types of organic waste, paper and cardboard produce methane when disposed of
in landfills and make up a sizable proportion of waste in municipal landfills.
Clean, separated paper and cardboard are very recyclable. Recyclability decreases when
they have been mixed with other materials (such as in commingled recycling bins) or are
heavily contaminated with food or other waste. Ideally separation would be at source (the
house or business). A requirement to separate recyclable materials from other waste would
prevent valuable resources from ultimately producing landfill emissions. If a source separation
requirement led to more effective recovery of paper and cardboard, it could also be
appropriate to consider a disposal ban for these materials by 2030.

Transfer stations to prioritise recovery alongside new and expanded
materials recovery facilities (MRFs)
In addition to source separation, the requirement to separate material streams can apply
to transfer stations, where trailers and skip bins of waste are split into material streams
to maximise recovery. Instead of dumping waste into an open pit for ‘transfer’ to a landfill,
the station becomes more of a drive-through, with different drop-off zones or bins for
different materials.
Mechanical sorting through materials recovery facilities (MRFs) can also process bulk loads
of mixed waste from skip/hook bins and tip trucks. Construction and demolition waste in
particular could be prioritised for diversion and processing through specialist MRFs.
Separating material at transfer stations and through processing at specialised MRFs is
commonplace internationally. It is another investment option that would help reduce the
volume of organic (green waste, wood, and cardboard) and inorganic (metals, plastics, glass)
resources entering landfills.
106
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Reducing emissions from organic waste in landfills
Gas capture at landfills
The Commission recommends that all landfills accepting organic waste (except farm fills) have
effective gas capture systems by 31 December 2026. This implies two scenarios for landfill sites
without LFG capture; either:
1.

they can no longer receive organic material

2.

where appropriate, they must install LFG capture systems to continue to receive
organic materials.

Under scenario 1, landfills without LFG capture that are also not suitable for retrofitting an
LFG system would no longer be able to receive any organic waste by 31 December 2026.
They could instead divert the waste to recycling, composting or, potentially, to bioenergy;
or, if these options are not available, to landfills with LFG capture.
Investment in better diversion and resource recovery systems could also generate co-benefits
elsewhere in the economy, so this is viewed as preferable. For example, in the case of
construction and demolition fills, investment in separating material streams (to remove
organic waste such as timber) would also support separation and reuse of inorganic materials
(for example, concrete and steel). More recycling of these materials could reduce emissions
elsewhere in the economy, by displacing the need to produce and use virgin materials. Organic
waste (mostly wood in construction and demolition waste) could be separated on site or at
commercial MRFs or waste-sorting centres, such as in Auckland and Marlborough.
Under scenario 2, landfills that do not have LFG capture but are suitable for it would have to
install an LFG system.

Our proposed response to this recommendation
All municipal landfills that do not currently have LFG capture could be required to install
it by 2026, because of a lower threshold under the National Environmental Standards
for Air Quality.
However, simply diverting all other organic waste to landfills with LFG capture commits us
to a path of ongoing biogenic methane emissions from landfill disposal in the future. This is
sub-optimal from an emissions standpoint because LFG capture, while beneficial at reducing
emissions, is not perfect and some methane release is inevitable. 48 If done too quickly and in
the absence of data, a disposal ban also risks perverse outcomes such as illegal disposal and
levy avoidance.
Given the data and emissions uncertainty for non-municipal landfills is high, the proposed
approach is to improve our data and work towards a future decision on organic material bans
in both municipal and non-municipal landfill types by 2030. This could potentially include any
of food and green waste, fibre (paper and cardboard) and possibly wood waste for municipal
landfills, and all organic materials to landfills without LFG (largely non-municipal landfills).
The need for disposal bans and/or alternative policies to achieve similar ambitious levels of
abatement would require further work, pending data improvements, and would be subject to
future emissions reduction planning (that is, 2025–30) and consultation processes.
48

On average, the latest New Zealand greenhouse gas inventory assumes the lifetime efficiency of LFG
capture at ‘open’ landfills as 68 per cent.
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Combined policy impact
Figure 12 shows the projected impact of the total combined policy options on both municipal
and non-municipal landfill emissions. Waste emissions by source are stacked, with the blackdotted line showing business-as-usual projections for total methane emissions from waste.
The black solid line represents our proposed emissions reduction pathway, with the
Commission’s path represented by the black-dashed line.
The cumulative policies scenario assumes a broad and high abatement approach to 2035,
with organic materials increasingly diverted to resource recovery to 2030 ahead of a potential
material disposal ban, should this be shown to be necessary. The model output below is
illustrative only and assumes a mix of processing options are employed for different organic
feedstocks. 49 It is noteworthy that the organic waste-processing technology options and
feedstock combinations do have different emissions profiles. From 2030 onwards, organic
material disposal bans to class 1 for food, green and paper waste are assumed to apply;
and all organic materials (assumed to be largely wood and green waste) are banned from
unmanaged (classes 2–5) landfills. The scenario also includes regulatory measures that require
materials separation at source. These projections go to 2050 and are calculated in tonnes
of carbon equivalent.
Figure 12:

Total projected methane emissions from waste showing the impact of proposed
combined waste policy options

Figure 12 shows that the combined effect of targeting biogenic methane emissions through
reduction, diversion and improvements to LFG capture in the first two budget periods (to
2030) puts waste emissions at 96 per cent of the reduction path in 2030. This chart shows all
sources of methane emissions from waste. Modelled impacts have varying degrees of
uncertainty.
Individual abatement options modelled are presented in the Appendix.

49

108

This model output assumes 40 per cent of diverted food waste to composting (20 per cent windrow and
20 per cent in-vessel composting, or IVC) and 60 per cent to anaerobic digestion; it also assumes 100 per
cent of diverted green waste to composting (60 per cent compost and 40 per cent IVC). In reality the
preferred processing option will also need to give consideration to the availability of organic feedstocks
and markets for the potential process output products.
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Co-benefits and future opportunities
A ‘highly circular’ resource recovery system that captures and processes organic waste could
have significant co-benefits for other sectors. For example, where appropriate, farm, forestry
and commercial/industrial waste diverted to composting and anaerobic digestion facilities
that also process urban waste 50 would see emissions reductions across many sectors,
while leveraging the same infrastructure. For waste sector emissions the quantification and
abatement options for wastewater treatment and farm fills require further work, and we
welcome feedback on how best to reduce emissions from these activities.

Proposed priority action: Fast-tracking a waste data and licensing system
Reliable data is vital for reducing emissions, and minimising waste. A national licensing system
is recommended to meet the Commission’s recommendations for improving waste data:
•

publishing annual waste statistics from 31 December 2023

•

improving data collection across the waste sector

•

investing in data collection, to track progress towards a circular economy.

A licensing system would provide a more efficient and robust basis for administering the range
of requirements for how sites operate (including the waste disposal levy and potentially the
NZ ETS), as well as strengthening the evidence base for organic waste disposal bans and/or the
alternative options.
The system would require new legislation (a review of the Waste Minimisation Act 2008 is
underway), and would ideally align with local government data collection and reporting
mechanisms. Pending improvements to other regulations (National Environmental Standards
for Air Quality and the NZ ETS), it could also be used to capture information on waste
composition and landfill gas, leading to improvements in the measurement of site-specific
landfill gas capture efficiency, which is another key option for reducing emissions.

Partnership
The emissions reduction plan will be critical in the transformation of our waste sector. The
New Zealand Waste Strategy aims to bring together the different drivers in a comprehensive
approach towards a circular economy for Aotearoa by 2050. Partnerships and collaboration
will be key to achieving our goals. In particular, partnerships between local authorities,
industry and community that consider local feedstocks and markets will be key to determining
the best approach at a local level. Whatever the method, all parts of society – iwi, hapū and
marae, community organisations and groups, academia, households and businesses across the
full supply chain – will need to engage in the journey.

Making an equitable transition
Actions and policies to minimise waste have implications at local, regional and national levels.
For example, the distributional impacts of a disposal ban could be significant and the costs of
the wider transition to a low-waste, low-carbon economy will fall to everyone.
The broad range of policy options for waste emissions reduction will require further specific
analysis and consultation. For some aspects, this will begin with the review of the New Zealand
50

In practice, waste streams may be mixed or processed separately, pending markets and end use
applications.
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Waste Strategy and Waste Minimisation Act – also likely to take place in 2021. For others,
improved data is needed before we can assess the impacts. Some more specific policies, such
as improving kerbside collection performance, will be consulted on in early 2022.
Financial impacts are expected to be manageable in the long run. An increase in disposal costs
can be offset by the reducing the amount of waste to be disposed of (through households and
businesses reducing and diverting waste). As the resource recovery sector in Aotearoa grows,
it will be easier for households and businesses to ‘do the right thing’ with their waste.
Managing the transition equitably will be a key part of future engagement.
QUESTIONS
89. The Commission’s recommended emissions reduction target for the waste sector
significantly increased in its final advice. Do you support the target to reduce waste
biogenic methane emissions by 40 per cent by 2035?
90. Do you support more funding for education and behaviour change initiatives to help
households, communities and businesses reduce their organic waste (for example, food,
cardboard, timber)?
91. What other policies would support households, communities and businesses to manage
the impacts of higher waste disposal costs?
92. Would you support a proposal to ban the disposal of food, green and paper waste at
landfills for all households and businesses by 1 January 2030, if there were alternative
ways to recycle this waste instead?
93. Would you support a proposal to ban all organic materials going to landfills that are
unsuitable for capturing methane gas?
94. Do you support a potential requirement to install landfill gas (LFG) capture systems at
landfill sites that are suitable?
95. Would you support a more standardised approach to collection systems for households
and businesses, which prioritises separating recyclables such as fibre (paper and
cardboard) and food and garden waste?
96. Do you think transfer stations should be required to separate and recycle materials,
rather than sending them to landfill?
97. Do you think the proposals outlined in this document should also extend to farm dumps?
98. Do you have any alternative ideas on how we can manage emissions from farm dumps,
and waste production on farms?
99. What other options could significantly reduce landfill waste emissions across Aotearoa?

F-gases
Why reducing emissions in this sector matters
Fluorinated gases (F-gases) make up about 2.5 per cent of New Zealand’s total emissions.
This is a small proportion, but innovative technology could reduce these emissions promptly;
by 2035, we could lower emissions from this sector by around 35 per cent.
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F-gases are mainly used as refrigerants for heating and cooling, and are mostly
hydrofluorocarbons (HFCs). They are potent greenhouse gases, with global warming potential
(GWP) hundreds or thousands of times greater than CO2. HFC refrigerants contribute a hugely
disproportionate amount to global warming – hundreds or thousands of times more than the
metric quantities used.

How we plan to reduce emissions from HFCs
What we are doing now
Kigali Amendment to the Montreal Protocol
Aotearoa has already taken a major step to reduce HFCs by ratifying the Kigali Amendment to
the Montreal Protocol. This has been signed by 121 countries and requires parties to reduce
the import and export of bulk HFCs. When fully implemented, the Kigali Amendment
could mitigate up to 0.4°Celsius of warming globally if all countries achieve their goals.
The year 2020 was the first of our phase-down of HFCs under the Kigali Amendment. Our use
of imported HFCs (to insert in equipment) will drop by 81 per cent in 2036, from a baseline
of the average consumption in 2011–15.

Synthetic Greenhouse Gas Levy
Goods and vehicles containing HFCs or perfluorocarbons (PFCs) are subject to a levy on
import or registration. This levy is linked to the price of carbon and is updated annually to
reflect NZ ETS costs.
These existing policies are projected to reduce total HFC emissions by 17 per cent from 2019
levels by 2035.

Product stewardship
In July 2020, refrigerants were declared a priority product under the Waste Minimisation
Act. A stewardship scheme must be developed and accredited for a priority product, and a
regulation may require producers and sellers to join an accredited scheme. Manufacturers,
importers, retailers and users would have to take responsibility for the emissions from
refrigerants. The scheme is being co-designed by industry and the Government. The
Ministry for the Environment will consult on the scheme regulations in early 2022.
The Synthetic Refrigerant Stewardship Working Group led the co-design of the product
stewardship scheme for refrigerants. Read their report and recommendations.
Cumulatively, these policies are projected to reduce emissions by 23 per cent by 2035.

Potential measures
The heating and cooling sector is already making the transition to more environmentally
friendly refrigerants. The Government is considering additional policies to support good
industry practice. These proposals are projected to reduce emissions from F-gases a further
4 per cent below 2019 levels by 2035, bringing total estimated reductions to 35 per cent.
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Planning for combined emissions reductions from heating and cooling
We are examining the role of refrigerants like HFCs in low-emissions heating and cooling. The
transition to more sustainable heating and cooling is already happening; for example, buildings
can be designed to require little or no air conditioning. And while nearly all domestic fridges in
Aotearoa use refrigerants with very low GWP, technical constraints in sectors like transport
refrigeration make this transition more difficult.
The Government could fast track progress through a cross-sector reduction of HFC refrigerants
in heating and cooling systems. We could also speed up climate and social benefits by
combining emissions reductions from refrigerants with other improvements to energy
efficiency and building design.
We need to ensure that alternatives do not compromise the effectiveness of cold chains,
New Zealanders do not face additional heating and cooling challenges, and health and safety
standards are maintained.

Extending the phase down of HFCs
Extending the import phase down to include HFCs in finished products like heat pumps, air
conditioning units, and refrigerators, as well as recycled HFCs, could bring all uses of HFCs
under the same regulatory approach. When we sought feedback on the Kigali Amendment
in 2018, some submitters said we should phase down the import of equipment containing
HFCs, alongside the timetable for reductions in bulk HFCs required by the Kigali Amendment.

Regulating high-global warming refrigerants where alternatives are available
The Government is investigating phasing out finished products if they contain refrigerants with
a high GWP, by certain dates. Aotearoa would not accept these refrigerants into the market
if there were alternatives available. Doing this would limit the risk of dumping and ensure all
businesses move as quickly as possible to more environmentally friendly alternatives. Applying
restrictions on the type of refrigerants used for manufacturing in Aotearoa and servicing
existing equipment could also help speed up the transition to alternatives. This transition could
be achieved without negatively impacting the efficiency of heating and cooling appliances used
by New Zealanders.
Global warming potential (GWP)
Refrigerants are classified by their global warming potential (GWP). This is a measure of a
gas’s ability to trap heat in the atmosphere, compared to carbon dioxide (CO2). For example,
if leaked to the atmosphere, a refrigerant with a GWP of 750 would have a warming impact
750 times that of CO2.

We are considering dates by which it could be technically possible to restrict the sale and
use of high-GWP refrigerants. This is an opportunity to gather data about the feasibility of
transitioning to lower GWP refrigerants that will inform the development of policy.
Consultation on these and other options will occur in due course.
This phase out proposal is based on two criteria – the accessibility and availability of
alternative refrigerants.
•
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accessibility: factors that could influence access to alternatives, including affordability,
supply chains, regulations and servicing.

•

The criteria are based on research and modelling by the Montreal Protocol Technology and
Economic Assessment Panel.
Table 8 outlines the dates by which we could restrict the:
•

import or sale of products containing HFCs

•

construction and installation of new systems using HFCs

•

type of refrigerants that could be used in systems already in Aotearoa.

The possible transition times are based on application and show assumptions about available
technology. Restrictions on refrigerants used to service existing systems may be better
considered on a by-refrigerant basis.
The limits are based on the GWP of commonly used refrigerants, and their replacements.
Table 8:

Draft schedule for phase out of goods and systems containing high GWP refrigerants
Phase out limit and date: new goods
and systems

Application

Residential
refrigerators and
dehumidifiers

Residential air
conditioning, heat
pumps and air
conditioners

GWP limit <150

GWP limit <750

GWP limit <150

2022

2022

2023

2028

R450A 51 (GWP 600) or
Low charge (less than 150g) means many
R513A (GWP 32) are
are already using isobutane (GWP <1) or
likely drop-ins (assume
propane (GWP <1).
available by 2022).
2022
New systems
rapidly moving to
R32 (GWP 675).

2026
One year after the
EU’s planned
prohibition.

2023

Residential waterheating heat pumps

2025

Lead time for locally
made systems.
HFCs, CO2, R513A
May need system
(629)/R450A (GWP development to
600) or R32 (GWP
reach this target.
675) should be
viable.
2023 (new)

2023 (new)

2028 (used)

2028 (used)

Vehicle air conditioning
excluding trains and
Most vehicles are imported; schedules
buses
depend on manufacturers.

51

Phase out limit and date: for servicing

GWP limit <750

2023
R466A (GWP 763) or
similar are possible
drop-ins.
2023

R513A
(GWP 629)/R450A
(GWP 600) are likely
drop-ins.

2023
R513A (GWP 629)/
R450A (GWP 600)/
R446A (GWP 459) are
likely drop-ins.

Uncertain whether
R600a could be a safe
drop-in; 5-year delay to
GWP <150 (after which
appliances may
become unserviceable).
2032
A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.
2032

A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.

2032
A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.

Refrigerant types are categorised using ‘R’ numbers designated by the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers. In this table, the GWP of different refrigerants are included
for reference.
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Phase out limit and date: new goods
and systems
Application
Passenger vehicle air
conditioning, eg, trains
and buses

GWP limit <750

GWP limit <150

GWP limit <750

GWP limit <150

2023 (new)

2032

2023

2032

Flammability and efficiency are
significant constraints.
2024

Commercial air
conditioning, eg, office
buildings and retail
including VRF systems

Japan shifted to
GWP <750 in 2020;
readily available
options expected
soon.

Commercial
refrigeration – food
retail, eg,
supermarkets and selfcontained cabinets

2023

Commercial
refrigeration with
<40kW rated capacity
excluding food retail
and applications below
-50°C, eg, food service,
restaurants, walk-in
cold rooms, milk vats

2029
Five-year lead
time for GWP
<150 as options
are uncertain.
2023

Self-contained cabinets can shift to
isobutane (GWP <1) and propane
(GWP <1) relatively quickly. Larger
supermarkets can use CO2.

R513A (GWP 629)/
R450A (GWP 600) are
likely drop-ins.
2023
R513A (GWP 629)/
R450A (GWP 600) are
likely drop-ins.
2023
R513A (GWP 629)/
R450A (GWP 600) or
similar are likely
drop-ins.

A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.
2032
A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.
2032
A GWP <150 drop-in
for service is unlikely;
this date signals likely
replacement.

GWP limit <1500

GWP limit <750

GWP limit <1500

GWP limit <750

2023

2028

2023

2032

R513A (GWP 629)/
R450A (GWP 600) and
R407H (GWP 1495) or
similar are likely
drop-ins.

A non-flammable GWP
<750 drop-in for
service is unlikely; this
date signals likely
replacement.

2023

2032

R513A (GWP 629)/
R450A (GWP 600) and
R407H (GWP 1495) or
similar are likely
drop-ins.

A non-flammable GWP
<750 drop-in for
service is unlikely; this
date signals likely
replacement.

Limited non-flammable and efficient
options.

2028
2032
Transport
refrigeration, eg,
refrigerated trucks,
Charge size makes non-flammable
shipping containers,
fishing boats and reefer refrigerants hard to use.
vessels

Industrial refrigeration,
eg, stationary
refrigerant systems
with rated capacity
>40kW excluding
applications
below -50°C

Phase out limit and date: for servicing

GWP limit <2500

GWP limit <150

GWP limit <2500

GWP limit <750

2023

2028

2023

2032

Most very large
systems expected
to use ammonia
(GWP 0). Secondary
systems allow safe
use of a variety of
refrigerants.

Allows time for
medium-sized
systems to
change, to use
lower GWP
refrigerants.

QUESTIONS
100. Do you think it would be possible to phase down the bulk import of hydrofluorocarbons
(HFCs) more quickly than under the existing Kigali Amendment timetable, or not?
101. One proposal is to extend the import phase down to finished products containing highglobal warming potential HFCs. What impact would this have on you or your business?
102. What are your views on restricting the import or sale of finished products that contain
high-global warming potential HFCs, where alternatives are available?
114
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QUESTIONS
103. What are your views on utilising lower global warming potential refrigerants in servicing
existing equipment?
104. Do you have any thoughts on alternatives to HFC refrigerants Aotearoa should utilise
(eg, hydrofluoroolefins or natural refrigerants)?
105. Can you suggest ways to reduce refrigerant emissions, in combination with other aspects
of heating and cooling design, such as energy efficiency and building design?

Forestry
Why forests matter to our climate change response
Aotearoa has a comparative advantage in the role forestry can play in our climate change
response. We have a significant amount of land suitable for plantation forests, and suitable
conditions for a number of rapidly growing plantation species that sequester carbon fast.
Our forests will play a critical role in meeting our targets, while growing a productive source of
renewable materials that can provide substitutes for emissions-intensive materials and fossil
fuels and support regional economies.
There are some key strategic considerations in thinking about the role of forestry:
•

At current projected NZ ETS prices, it is likely forestry will over-deliver on the
sequestration needed to meet our targets. In the medium term, it could be a low-cost
buffer if other sectors of the economy under-deliver. Alternatively, this additional
sequestration could be used to increase the ambition of our future international targets.

•

If future forestry units push down the carbon price, this could also potentially delay gross
emissions reductions.

•

In the short term, in some rural communities forestry may displace other forms of land
use and change the pattern and skill requirements of employment.

Sequestration
Sequestration from exotic forests is a low-cost way to meet our 2050 net zero target, which
can be delivered at scale.
There is also potential to extend our native forests to deliver a slower growing, long-term
carbon sink that provides many other environmental benefits.
We must balance the role of forest sequestration with gross emissions reductions from other
sectors to ensure a cost-effective, equitable and timely transition.
Based on current policy settings, we estimate that between 806,000 and 1,370,000 hectares of
new forest (native and exotic) could be planted between 2020 and 2050. 52

52

The range reflects different carbon price paths, based on the ‘price floor’ and the cost containment
reserve trigger under current NZ ETS settings. While these projections use the results of the Afforestation
and Deforestation Intentions Report 2021, significant uncertainty remains when predicting land-use
intention and future actions of land owners. See Afforestation and Deforestation Intentions Survey 2020.
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Based on these projections, forestry 53 will make an important contribution to emissions
budgets from 2022 to 2035 (table 9) through sequestration. The level of sequestration from
forests in the Commission’s demonstration pathway falls within the range projected for each
budget period. The Government estimates that in 2050, forestry could sequester between
18 and 32 million tonnes of CO2e.
Table 9:

Projected net carbon removals from forestry: current projections and the Commission’s
demonstration pathway (Mt CO2e)

Net carbon removals from forestry for first three budget periods
2021 Government
projections

2022–25

2026–30

2031–35

Lower

21

44

57

Mid-range

24

50

71

Upper

27

56

86

26

50

69

The Commission’s demonstration pathway

Note: Projections are by their nature uncertain. Although scenario modelling allows for this, these scenarios are
based on our best estimates of land owners’ behaviour and does not consider future policy direction. They are an
estimate only. Upper range assumes carbon prices around $50, average afforestation rates around 44,000 hectares
per year 2020–50, and low deforestation rates. The mid-range assumes carbon prices around $35, average
afforestation rates around 35,000 hectares per year 2020–50, and deforestation rates declining to around
750 hectares per year by 2050. Lower range assumes carbon prices around $20, average afforestation rates around
24,000 hectares per year 2020–50, and higher deforestation rates.

Other opportunities
Effective use of production forests as a renewable resource could support our transition.
Residues from harvest and wood processing are our largest source of renewable biomass,
accounting for between 60 and 70 per cent of all residual and waste biomass resources. This
resource will play an important role in the transition by providing low-emissions substitutes
for emissions-intensive materials and fossil fuels. For example, research completed last
year estimated there are sufficient wood residues generated through the harvest of existing
production forests to replace 70 per cent of domestic aviation fuel consumption, or 30 per
cent of all diesel consumption, with biofuels made from wood biomass (see Moving Aotearoa
to a circular economy).

The Climate Change Commission’s pathway: challenges and opportunities
The Commission proposes a significant shift in the level and type of afforestation compared
to current projections. The most recent projections 54 suggest that between 450,000 and
710,000 hectares of new forest could be established between 2020 and 2035, with around
9 per cent native forest.
The Commission’s pathway has around 710,000 hectares of new forest over the same period,
with around 43 per cent (over 300,000 hectares) of that native. Rates of native afforestation
reach 25,000 hectares in 2031 and continue at that rate out to 2050.
To put this in perspective, Te Uru Rākau New Zealand Forest Service estimates that up to
2.7 million hectares of low-productivity pastoral land may be suitable for new afforestation.
53

54
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Forestry’s contribution to emissions budgets and net zero includes sequestration from post-1989
forests up until their long-term average carbon stock, and emissions from pre-1990 and post-1989
forest deforestation activities.
The projections were updated after the Afforestation Deforestation Intentions Survey.
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This includes about 1.5 million hectares that could be suitable for planting production forestry,
and 1.2 million hectares for new permanent forest, due to steep, erosion-prone land.
We are carefully considering how to encourage greater afforestation with native trees,
particularly on land where there are few alternative uses due to economic and environmental
limitations. Afforestation, including regeneration, will mainly be on private land (including
Māori land), and we need to understand the support and incentives that could encourage land
owners and others to undertake afforestation.
The sequestration pathway for forestry and the appropriate mix of forests must take into
account uncertainty in afforestation rates and how policy uncertainty and change may lead to
under- or over-delivery of forest sequestration.

How we plan for forests to meet our targets
What we are doing now
Grants and incentives
Current and historical grants and incentives have driven, and in some cases continue to
drive, afforestation in Aotearoa. These schemes include the One Billion Trees Fund, Crown
Forestry Joint Ventures, Permanent Forest Sink Initiative, Afforestation Grant Scheme, Hill
Country Erosion Programme, and the Erosion Control Funding Programme.
Many of these forests will sequester carbon that counts towards our targets for decades
to come (though grant-funded forests may not all be eligible to enter the NZ ETS 55).
We estimate that forests planted as a result of these grants could sequester around 46 million
tonnes CO2e between 2022 and 2035.

New Zealand Emissions Trading Scheme
The NZ ETS is an important driver of afforestation, alongside log prices and the availability of
affordable land.
Owners of eligible forests established after 1989 can register their forests in the NZ ETS and
earn New Zealand Units (NZUs) for the carbon they sequester. They can choose to keep these
NZUs or sell them.
Pre-1990 exotic forests face an NZ ETS deforestation liability (with some exceptions 56) if the
land is converted to a new use, such as farming. Post-1989 forests registered in the scheme are
estimated to sequester around 91 million tonnes of CO2e from 2022 to 2035. 57
Afforestation rates are expected to continue to increase as the carbon price increases. The
NZ ETS reforms have made it easier to participate in the scheme. This includes averaging
55

Both the Afforestation Grant Scheme (for all species) and the One Billion Trees Fund (for Pinus radiata)
have stand-down periods where grant-funded forests cannot be registered in the NZ ETS. These were put
into place to ensure the Crown was not ‘paying’ the forester twice: once with the grant and once with
NZUs. The length of the stand-down ensures the value of the forgone NZ ETS NZUs was equal to the grant
rate when the grant was issued.

56

When deforestation obligations don’t apply, MPI.

57

Under our international Kyoto Protocol and 2030 Paris Agreement, Aotearoa is liable for all forest
deforestation.
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accounting (which provides more certainty on the returns from rotation forestry), and a
new category for permanent forestry (incorporating the Permanent Forest Sink Initiative).
Regulations to implement these decisions are in development, and are expected to come into
force from 1 January 2023 (see Emissions Pricing).

Working with Māori on forestry opportunities
Māori have an interest across the whole forestry system, and are well positioned to contribute
to and lead developments in forestry, both for exotic and native species.
Māori own $4.3 billion of forestry assets and more than 30 per cent of land under plantation,
and large areas of native forest. A high proportion of Māori freehold land is pre-1990 forest.
Forestry is a significant employer, with around 2200 Māori working in the sector. 58 About
80 per cent of Māori-owned land is less versatile, 59 and if not already forested, is often suitable
for forest cover.
We will work in close partnership with Māori to develop and implement forestry policies. We
propose working with Māori groups, including forestry experts, over the remainder of 2021 to
identify priorities and develop a Māori engagement strategy. This will guide how we work with
Māori to develop policy from 2022.

Forestry and Wood Processing Industry Transformation Plan (ITP)
There is potential to reduce emissions by replacing emissions-intensive materials and fossil
fuels with domestically manufactured wood products and wood-derived bioenergy, such
as biofuels. Long-lived wood products such as engineered wood products could also be a
substitute for emissions-intensive materials such as concrete and steel, and store carbon
for many decades.
The Forestry and Wood Processing ITP will identify interventions to:
•

increase onshore processing

•

lift productivity

•

scale up internationally competitive wood-processing clusters

•

create a roadmap for transforming the sector.

It will develop a clear role for the Government in transforming the forestry sector, and set out
a framework of policies for implementation.
The ITP will consider options for how forests can provide a more consistent supply of wood
fibre, to attract investment in the production of low-emissions wood products and biofuels.
A draft of the ITP will be released for public consultation by early 2022.

58

Business and Economic Research Limited (BERL) and the Reserve Bank of New Zealand. 2020. Te Ōhanga
Māori 2018 – The Māori Economy 2018.

59

Statistics New Zealand, Land fragmentation.
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A new planning and advisory service
The Government is setting up a new planning and advisory service within Te Uru Rākau
New Zealand Forest Service. It will support the priorities for forests and forest products
that emerge from the emissions reduction plan.

Potential policies
Decisions on sequestration will shape our path to net zero
The amount of sequestration required to meet our climate change targets will depend on
how quickly we reduce gross emissions from all other sectors. To determine the optimal
sequestration pathway, we will seek to balance the benefits of forestry against the risk that
relying on sequestration might discourage the timely reduction of emissions.
Forestry is a long-term investment, and forest owners and managers need certainty to achieve
the level of afforestation needed to meet our targets.
The Emissions pricing section of this document sets out the work proposed to consider the role
of forestry in the NZ ETS over the longer term. That section seeks your feedback on whether
NZ ETS-driven afforestation risks delaying gross emissions reductions in other sectors and tests
the options presented by the Commission for feedback. It also sets out consultation questions
on this topic.
If the Government decides that there is a need to manage the role of forestry removals in the
NZ ETS, then this will shape the approach to further work set out below.

Establishing a long-term carbon sink
A variety of native and exotic species can form a permanent forest cover that delivers longterm sequestration, to offset hard-to-abate gases and sectors.

Native forests
New and regenerating native forests typically sequester carbon at a slower rate than exotic
species. However, they provide other benefits such as native biodiversity, erosion control,
freshwater quality, and social and cultural value. Current rates of native forest regeneration
and establishment are low. The costs of establishing and maintaining native forests,
particularly on marginal land, are high 60 and there are limited commercial returns.
We will investigate how to overcome barriers to planting and regenerating native forest.
This will include working with the native nursery sector, and looking at the optimal mix of
investment, direct regulation and price. We will decide on shorter term options regarding
financial support by the end of 2021.

60

The cost of establishing one hectare of native forest depends on the purpose and type of forest. Initial
stocking rates can vary from 750 stems per hectare to 5000+. A native forest established through
regeneration or planting may cost from around $1500 to $50,000 per hectare, the lower end based on
pure mānuka planting rather than mixed native. Species selection, plant size, site preparation, fencing,
supplementary planting and maintenance (including pest and weed control) can have significant impact
on the costs of a successful forest (native and exotic). In comparison, planting radiata pine may cost from
around $1500 to $2500 per hectare. Regional variation, including topography and access, can also have a
significant impact.
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By the end of 2023 we will deliver a broader package of changes to bring down the cost of
planting native forests, improve economic return, address supply chain barriers, develop
sustainable models to incentivise afforestation and improve planting success.

Exotic forests
Exotic forests that provide permanent canopy cover can offer rapid, long-term sequestration
and wider benefits, such as erosion control. Some land owners, including some Māori land
owners, consider permanent or long-rotation exotics the most viable option for remote and
marginal land. There are already examples of this, such as the long-lived redwood species.
Increasingly, non-harvest permanent pine is being planted mainly for carbon. We are aware
that some communities are concerned about the potential impacts of large-scale permanent
exotic forests on local economies and jobs, particularly if the land is suitable for other uses.
We will investigate the role of different types of permanent exotic forests, and whether and
how the Government can influence the type, location or scale of these forests, with the aim
of making decisions by the end of 2022. This will include options to ensure exotic plantation
forests transitioning to native forests are managed in line with that intent.

Enabling and managing afforestation to achieve wider benefits
and avoid adverse effects
We will look at whether there are opportunities to help deliver the Government’s objectives
for forestry through the current reform of the RMA. Existing national direction under the
RMA, including the National Environmental Standards for Plantation Forestry (NES-PF), will
be moved into the proposed National Planning Framework. 61 Where forests are not covered
by the NES-PF, councils can make their own rules under the RMA. The RMA reform is an
opportunity to consider how the potential risks and environmental effects may be managed,
and whether national regulation is appropriate.
There may be opportunities for the regulatory system to support afforestation and sector
development within the broader array of rural land uses and priorities.
We will consider other options outside the RMA to influence afforestation and forest
management decisions, for example, targeting investment to marginal land, amending
NZ ETS eligibility settings, and the new planning and advisory service.
We will investigate options to improve the resource management system, and to manage any
environmental effects of forests, with the aim of making these decisions by the end of 2022.

Managing existing forests
There are 7.7 million hectares of native forest, and around 1.4 million hectares of pre-1990
planted exotic forest.
Of the native forest, there was an estimated 750 hectares (less than 0.01 per cent) of pre-1990
native deforestation in 2019 – 401 hectares was regenerating and 349 hectares tall forest. 62
61

Plantation forests are deliberately established for commercial purposes, being at least one hectare of
continuous cover of species that have been planted and have or will be harvested or replanted; NES-PF,
regulation 3.

62

Ministry for the Environment. 2021. New Zealand's greenhouse gas inventory 1990–2019. Wellington:
Ministry for the Environment.
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Aotearoa can claim both additional carbon storage that results from changes in how these
forests are managed (if robust methods can be developed for estimating these) and avoided
emissions in our pre-1990 forests towards our targets.
The main opportunity to improve climate outcomes from existing forests is through large-scale
pest management.
We will also need to consider the balance between public and private investment. Rewarding
landowners for extra sequestration in existing pre-1990 forest will be complex because of
the challenges in measuring this. Work on these issues must align with and complement
the work of the He Waka Eke Noa partnership and support the implementation of the
Biodiversity Strategy. 63
We intend to have a longer term work programme agreed by the end of 2021, building the
evidence base for interventions to maintain and enhance sequestration and/or avoid carbon
loss in existing forests.

Making an equitable transition
Afforestation is likely to be concentrated in areas of marginal, low-cost hill country, which
often faces long-term demographic challenges. The purpose, scale and rate of afforestation
will have different impacts at a local level (for example, whole-farm conversion vs forestry
integrated on farms; production vs permanent forest).
More domestic processing of wood and better use of wood residues onshore is likely to
increase benefits for communities, including more jobs.
A recent report by PwC has calculated that every 1,000 hectares of production forestry on
average (per year) over its production cycle (25 to 30 years) contributes $1.7 million directly to
the Aotearoa economy, and 11 direct full-time equivalent jobs (FTEs). When the indirect and
induced contributions are added, the whole of the supply chain contributes $4.6 million and
38 FTEs per year on average. This compares with a direct contribution of $0.7 million and
seven full-time equivalent jobs from sheep and beef farming. With indirect and induced
contributions added, the whole of the sheep and beef supply chain adds up to $1.7 million and
17 FTEs. However, some caution needs to be taken in generalising from the results in the PwC
report, as the figures are national averages and do not reflect the specific local impacts from
any particular 1,000 hectares.
Afforestation can be concentrated on marginal land with high biodiversity value, and can affect
native ecosystems. 64 Trees can be profitably integrated into hill-country farms to support a
range of objectives including economic diversification, erosion control and native biodiversity.
Māori land owners often face constraints to developing land (for example, land is remote,
ownership is complex, capital constraints), and policies such as grants, information and
advisory services have often been poorly targeted to their specific needs. Policies such as
the NZ ETS liabilities for the deforestation of pre-1990 exotic forest have limited land-use
flexibility, particularly on land returned through Te Tiriti o Waitangi (Treaty of Waitangi)
settlements. To ensure an equitable transition, we must design new models for sustainable
land use that support people and are developed in partnership with Māori.

63

Objective 13 of the Aotearoa NZ Biodiversity Strategy 2020 relates to nature-based solutions to climate
change.

64

The Government is developing is proposing a National Policy Statement for Indigenous Biodiversity.
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QUESTIONS
106. Do you think we should look to forestry to provide a buffer in case other sectors of the
economy under-deliver reductions, or to increase the ambition of our future
international commitments?
107. What do you think the Government could do to support new employment and enable
employment transitions in rural communities affected by land-use change into forestry?
108. What’s needed to make it more economically viable to establish and maintain native
forest through planting or regeneration on private land?
109. What kinds of forests and forestry systems, for example long-rotation alternative exotic
species, continuous canopy harvest, exotic to native transition, should the Government
encourage and why?
a.

Do you think limits are needed, for example, on different permanent exotic forest
systems, and their location or management? Why or why not?

b.

What policies are needed to seize the opportunities associated with forestry while
managing any negative impacts?

110. If we used more wood and wood residues from our forests to replace high-emitting
products and energy sources, would you support more afforestation? Why or why not?
111. What role do you think should be played by:
a.

central and local governments in influencing the location and scale of afforestation
through policies such as the resource management system, ETS and investment

b.

the private sector in influencing the location and scale of afforestation?
Please provide reasons for your answer.

112. Pests are a risk to carbon sequestration and storage in new, regenerating and existing
forest. How could the Government support pest control/management?
113. From an iwi/Māori perspective, which issues and potential policies are a priority and
why, and is anything critical missing?
114. Are there any other views you wish to share in relation to forestry?
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How to have your say
The Government welcomes your feedback on this discussion document. The questions posed
throughout this document can also be found on the Ministry for the Environment’s website.
They are a guide only; all comments are welcome. You do not have to answer all the questions.
To ensure your point of view is clearly understood, you should explain your rationale and
provide supporting evidence where appropriate.

Timeframes
This consultation starts on 13 October 2021 and ends on 24 November 2021.
When the consultation period has ended, officials will analyse submissions and provide advice
to the Government on the strategies and policies to be included in the emissions reduction plan.

How to provide feedback
There are two ways you can make a submission:
•

via Citizen Space, our consultation hub, at
https://consult.environment.govt.nz/climate/emissions-reduction-plan

•

write your own submission.

If you want to provide your own written submission you can provide this as an uploaded file in
Citizen Space.
We request that you don’t email or post submissions, as this makes analysis more difficult.
However, if you need to, please send written submissions to Emissions reduction plan
consultation, Ministry for the Environment, PO Box 10362, Wellington 6143 and include:
•

your name or organisation

•

your postal address

•

your telephone number

•

your email address.

If you are emailing your feedback, send it to climateconsultation2021@mfe.govt.nz as a:
•

PDF, or

•

Microsoft Word document (2003 or later version).

Submissions close at 11.59pm, 24 November 2021.

More information
Please direct any queries to:
Email:

climateconsultation2021@mfe.govt.nz

Postal:

Emissions reduction plan consultation, Ministry for the Environment, PO Box 10362,
Wellington 6143
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Publishing and releasing submissions
All or part of any written submission (including names of submitters), may be published on
the Ministry for the Environment’s website, environment.govt.nz. Unless you clearly specify
otherwise in your submission, the Ministry will consider that you have consented to website
posting of both your submission and your name.
Contents of submissions may be released to the public under the Official Information Act 1982
following requests to the Ministry for the Environment (including via email). Please advise if
you have any objection to the release of any information contained in a submission and, in
particular, which part(s) you consider should be withheld, together with the reason(s) for
withholding the information. We will take into account all such objections when responding to
requests for copies of, and information on, submissions to this document under the Official
Information Act.
The Privacy Act 2020 applies certain principles about the collection, use and disclosure of
information about individuals by various agencies, including the Ministry for the Environment.
It governs access by individuals to information about themselves held by agencies. Any
personal information you supply to the Ministry in the course of making a submission will be
used by agencies working on the emissions reduction plan (the Ministry for the Environment;
Ministry of Foreign Affairs and Trade; Ministry of Business, Innovation, and Employment;
Ministry of Transport; Ministry of Primary Industries; Ministry of Housing and Urban
Development; Ministry of Social Development; Department of Prime Minister and Cabinet;
Te Puni Kōkiri; Treasury; Te Arawhiti; Te Waihanga; Public Service Commission; Waka Kotahi;
Energy Efficiency & Conservation Authority) only in relation to developing the emissions
reduction plan, including assessing policies within the plan. Please clearly indicate in your
submission if you do not wish your name to be included in any summary of submissions that
the Ministry for the Environment may publish.
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Appendix: Waste emission policy options
and supporting technical information
Table 10:

Waste policies abatement scenarios for each budget period

Policy/programme

First budget
2022–25
(kt CO2e)

Second budget
2026–30
(kt CO2e)

Third budget
2031–35
(kt CO2e)

All budgets
2022–50
(kt CO2e)

Food waste kerbside collection
Low – kerbside collection in major urban
areas (pop > 100,000)

-16

-147

-231

-1,183

Medium – kerbside collection in major and
large urban areas (pop > 30,000)

-24

-218

-344

-1,757

High – kerbside collection in major, large
and medium urban areas (pop > 10,000)

-25

-235

-371

-1,895

Low – kerbside collection in major urban
areas (pop > 100,000)

+6

+10

-19

-206

Medium – kerbside collection in major and
large urban areas (pop > 30,000)

+10

+16

-31

-332

High – kerbside collection in major, large
and medium urban areas (pop > 10,000)

+11

+18

-34

-362

Garden waste kerbside collection

Limits and ban on food and garden waste to managed landfill
Low – ban on food and garden waste by
2040

-16

-224

-542

-4,445

Medium – ban on food and garden waste
by 2035

-12

-350

-832

-5,317

High – ban on food and garden waste by
2030

-18

-438

-1,050

-5,754

Limits and ban on other organic waste (non-food and garden) to managed landfill
Low – ban on other organic waste by 2040

-8

-86

-240

-2,370

Medium – ban on other organic waste by
2035

-9

-130

-367

-2,927

High – ban on other organic waste by 2030

-13

-166

-458

-3,218

Reduction of paper waste to managed landfill due to commercial recycling initiatives
Low – 15% reduction of paper waste

-2

-23

-64

-466

Medium – 30% reduction of paper waste

-4

-47

-127

-932

High – 50% reduction of paper waste

-7

-78

-212

-1,553

Reduction of wood waste to managed landfill due to construction changes
Low – 5% reduction of wood waste

-1

-6

-17

-125

Medium – 10% reduction of wood waste

-1

-12

-34

-250

High – 20% reduction of wood waste

-2

-25

-68

-499
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Policy/programme

First budget
2022–25
(kt CO2e)

Second budget
2026–30
(kt CO2e)

Third budget
2031–35
(kt CO2e)

All budgets
2022–50
(kt CO2e)

Reduction of food and garden waste due to education campaign
Low – small-scale campaign

-5

-29

-37

-200

Medium – medium-scale campaign

-7

-38

-49

-267

High – large-scale campaign

-9

-48

-61

-334

Expansion of landfill gas (LFG) capture to managed landfills without LFG capture systems
Low – expansion to largest landfill (without
existing system)

-64

-332

-260

-1,123

Medium – expansion to two largest
landfills

-93

-483

-379

-1,637

High – expansion to all managed landfills
except small (<500 tonnes annual waste)

-163

-846

-663

-2,866

Existing LFG capture system efficiency improvement
Low – efficiency improvement by 1%
(absolute)

-20

-76

-119

-626

Medium – efficiency improvement by 2.5%
(absolute)

-49

-190

-298

-1,564

High – efficiency improvement by 5%
(absolute)

-99

-380

-596

-3,128

Limits and ban on organic waste to unmanaged landfill*
Low – ban on organic waste by 2040

-28

-272

-738

-6,957

Medium – ban on organic waste by 2035

-30

-411

-1,127

-8,661

High – ban on organic waste by 2030

-42

-525

-1,406

-9,570

Low

-138

-982

-1,874

-15,313

Medium

-197

-1,522

-2,887

-19,436

High

-335

-2,235

-3,870

-23,006

12,858

15,855

15,741

91,721

Low

12,720

14,873

13,867

76,408

Medium

12,661

14,333

12,854

72,285

High

12,523

13,620

11,871

68,715

Emissions budget (Commission’s path)

12,402

13,516

11,598

64,135

Total reduction

Emissions without these policies
Emissions with these policies

Note: negative values indicate emissions reductions; positive values indicate increased emissions
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Glossary
Term

Definition

2050 target

Net zero emissions of all greenhouse gases (except biogenic methane)
and biogenic methane emissions reductions of 24–47 per cent below
2017 levels.

Abatement

Efforts to reduce or remove emissions.

Active travel

Walking, cycling and other non-motorised forms of travel.

Adaptation

Efforts to respond to a changing climate.

Anaerobic digestion

The process of breaking down organic material in the absence of oxygen;
used to manage waste or to produce fuels.

Bioenergy

Renewable energy produced by living organisms.

Biofuel

Fuel produced from plant or animal waste.

Biogenic methane

Biogenic methane is made in different ways by natural processes
involving plants and animals. As a greenhouse gas, methane is 25 times
more potent than CO₂ and dominates emissions from waste and
agriculture. Human activities create additional methane emissions that
otherwise would not have occurred naturally (such as through
decomposition of organic waste in landfills). Biogenic methane emissions
from agriculture and waste make up 41 per cent of our gross emissions
(agriculture 91 per cent, waste 9 per cent).

Carbon sequestration/
sink

Any reservoir, natural or otherwise, that absorbs more carbon than it
releases, thereby lowering the concentration of CO₂ in the atmosphere.
Examples include vegetation, forests, peatland and the ocean.

CCRA

Climate Change Response Act 2002.

Circular economy

An economic system based on designing out waste and pollution, reusing
products and materials, and regenerating natural systems.

Cleantech

Clean technology – refers to a wide range of environmentally friendly
practices and technology.

Climate Change
Commission (the
Commission)

A Crown entity that gives independent, evidence-based advice to the
Government, to help Aotearoa move to a climate-resilient, lowemissions future.

Climate Change Response
(Zero Carbon)
Amendment Act

This Act sets a framework for emissions targets: reduce net emissions of
all greenhouse gases (except biogenic methane) to zero by 2050; and
reduce emissions of biogenic methane to 24–47 per cent below 2017
levels by 2050, including to 10 per cent below 2017 levels by 2030.

CO2

Carbon dioxide.

CO2e

Carbon dioxide equivalent. Used to describe and compare different
types of greenhouse gases, by comparing their warming potential to
that of CO2.

Cost containment reserve
(CCR)

The CCR is a reserve volume of units available to be released to the
NZ ETS market if the CCR trigger price is hit at auction.

Decarbonise

Reduce CO2 emissions through the use of low-carbon power sources.
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Definition

Distributional impacts

The effects of environmental policies (for example, higher transport or
energy costs) across households, iwi/Māori, businesses, communities
and regions. Some groups may pay more, or receive fewer benefits from
the policies.

Embodied emissions

For construction materials or products, this is the amount of carbon
emissions released throughout their supply chains. This includes raw
material extraction and transportation, manufacturing processes,
construction site activities and material losses, repair, maintenance and
replacement, as well as the end-of-life processing. For a building, the
embodied carbon is the sum of the embodied carbon of all the
constituent materials or products within the building.

Emissions budget

The cumulative amount of greenhouse gases that can be emitted over a
certain period. Aotearoa legislation requires three budgets to be in place
at any given time.

Emissions

Greenhouse gases, especially CO2, released into the atmosphere, where
they trap heat or radiation.

Emissions reduction plan

A pathway towards the 2050 emissions target, with policies and
strategies to reduce and remove emissions, in order to meet each
emissions budget.

F-gases

Fluorinated gases, mainly used as refrigerants for heating and cooling.

Fossil fuels

Fuels such as coal, fossil gas and LPG, that release greenhouse gases and
have potential health risks.

Fossil gas

Commonly known as natural gas. The term ‘fossil gas’ is used to
distinguish methane from the lithosphere (under the ocean floor or on
land) from methane from the biosphere (animal and biological waste).
See biogenic methane.

Fugitive emissions

Leaks of gases or vapours from containers (for example, appliances,
storage tanks).

Global Warming Potential
(GWP)

The GWP of a greenhouse gas is its ability to trap extra heat in the
atmosphere over time, compared to CO2. A common GWP scale allows
us to compare the impact of emissions and reductions of different gases.

Greenhouse gases

Gases in the atmosphere that trap the sun’s heat by preventing it from
leaving the atmosphere. Common greenhouse gases include water
vapour, CO2, methane and nitrous oxide. Greenhouse gases covered by
the CCRA are CO2, methane, nitrous oxide, HFCs, perfluorocarbons and
sulphur hexafluorides.

Hydrofluorocarbons
(HFCs)

Manmade greenhouse gases, with high GWP, used in refrigeration, air
conditioning and other processes.

Hydrofluoroolefins

Alternative natural refrigerants with low GWP and zero ozone depletion
potential.

ICE

Internal combustion engine (eg, in vehicles), which uses petrol or diesel
and emits CO2.

Kaitiakitanga

Stewardship, guardianship.

Kt CO2e

Kilotonnes (thousand tonnes) CO2e.

LFG

Landfill gas, a by-product of decomposing organic waste in landfills,
mainly composed of methane and CO2.
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Definition

LFG capture

The process used at modern landfills to capture landfill gas, which is then
used for energy or flared.

LPG

Liquefied petroleum gas.

Managed landfill

Class 1 or municipal solid waste landfill (classification used for our
greenhouse gas inventory).

Mātauranga Māori

Māori knowledge and knowledge systems.

Mitigation

Efforts to reduce or prevent emissions.

Mode-shift

A change from one form of transportation to another, eg, from a car to
a bike.

MRF

Materials recovery facility.

Mt CO2e

Megatonnes (million tonnes) CO2e.

Municipal landfill

A landfill that accepts household waste as well as other wastes. Classified
as Class 1.

NABERSNZ rating

An independent, government-backed system for rating the energy
efficiency of office buildings.

National Climate Change
Risk Assessment (NCCRA)

In August 2020, the Government released the first National Climate
Change Risk Assessment. This risk assessment highlighted risks covering
all aspects of life from our ecosystems and communities to buildings and
the financial system. The Government is now working on developing its
response to the risks in the report, through the National Adaptation Plan.
The Climate Change Commission will produce further national climate
risk assessments at least every six years.

NDC

Nationally Determined Contribution (NDC). An NDC represents the
contribution a party to the Paris Agreement will make to the global effort
to reduce emissions (both domestically and internationally). Our first
NDC is currently an economy-wide, absolute emissions reduction target
to reduce greenhouse gas emissions by 30 per cent below 2005 levels by
2030.

Net zero

In Aotearoa this means completely negating the amount of greenhouse
gases, produced by human activity (except biogenic methane) by 2050.
This can be done by balancing emissions and removals of greenhouse
gases, or by eliminating emissions from society.

NZ ETS

New Zealand Emissions Trading Scheme is a key tool for meeting our
domestic and international climate change targets. It places a price on
greenhouse gas emissions and requires all sectors of our economy,
except agriculture, to pay for their emissions.

Operational emissions

Emissions from energy and other resources used when operating a
building.

Ozone

A gas that occurs high in the atmosphere, where it protects the earth’s
surface from harmful ultraviolet (UV) rays. Some greenhouse gases and
human activity can deplete ozone and reduce its protective effect.

Paris Agreement

A legally binding international treaty on climate change mitigation,
adaptation and finance, adopted by 196 parties in Paris and signed
in 2016.
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Product stewardship

A scheme in which a producer, importer, retailer or consumer takes
responsibility for reducing a product’s environmental impact.

Rangatiratanga

Right to exercise authority and leadership, self-determination,
ownership.

Recovery

Reusing and recycling waste.

Resilience

The ability to prepare for, and respond to hazards, risks and trends
related to climate change.

Rohe

District, region, territory.

RMA

Resource Management Act 1991.

Shared mobility

Transportation resources or services that are shared among users. This
includes carpools, car sharing and shared micromobility.

Submission

Feedback and views from individuals or organisations on a proposal (eg,
in a discussion document), which they send to the relevant Ministry.

Takiwā

District, region, territory.

Te ao Māori

The Māori world view, acknowledging the interconnectedness of all
living and non-living things.

Te Tiriti

Te Tiriti o Waitangi/the Treaty of Waitangi.

The Ministry

The Ministry for the Environment.

Waste disposal levy

A levy (fee) on waste sent to municipal (Class 1) landfills. Revenue from
the levy is used for initiatives to reduce waste and encourage resource
recovery. From 2021 this rate will progressively increase and from 2022
the levy will be expanded to apply to more landfill types.

Waste hierarchy

A pyramid framework ranking the preferred order of waste disposal,
with preventing and reducing waste at the top, and sending to landfill at
the bottom.

Zero Carbon Framework

A legislated framework that includes tools to reduce our greenhouse gas
emissions (targets, emissions budgets and emissions reduction plans)
and improve our climate resilience (national climate change risk
assessments and national adaptation plans).
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7.3. Climate Change Resilience work programme update

Climate Change Action Committee (CCAC) Report
Date of meeting

11 November 2021

Author

Alina Toppler, Strategy Advisor
Presented by Dr Fiona Shanhun

Endorsed by

Dr Tim Davie, Director of Science

Purpose
1.

To update the Climate Change Action Committee (CCAC) on the Climate Change
Resilience work programme, that supports delivery of the objectives of the
Environment Canterbury Long-Term Plan 2021-2031 Te Pae Tawhiti 2021-2031.

Recommendations
That the Climate Change Action Committee:
1.

receives the update on the Climate Change Resilience work programme for
delivery of the objectives of the Environment Canterbury Long-Term Plan
2021-2031 Te Pae Tawhiti 2021-2031.

Background
2.

On 17 June 2021, Council adopted the Environment Canterbury Long-Term Plan
2021-2031 Te Pae Tawhiti 2021-2031 (LTP) which includes Council’s strategic
direction to ‘lead climate change resilience’.

3.

One of the portfolios within the LTP is the Climate Change and Community Resilience
Portfolio, which includes the Climate Change Resilience Programme. Staff developed
this work programme for the next three-years to achieve the LTP’s objectives and to
actively engage in the range of national policy direction coming from central
government.

4.

The work programme is spilt into two workstreams: Climate Adaptation and Transition
to Low Emissions. These workstreams ensure Environment Canterbury is aligned with
the national direction set by Central Government and has the capacity to undertake
specific actions towards the goals of climate adaptation and emissions reduction.

5.

Initiatives and projects which promote climate co-benefits are not solely included within
this work programme. Climate change is integrated across all Environment Canterbury
portfolios and includes projects such as the Climate Resilient Rivers project within the
Leading Flood and River Resilience Programme, the transition to a lower emissions
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public transport fleet within the Transforming Public Transport Programme, and the
climate change investment fund within the Investing for the Future Programme.

Climate Change Resilience work programme update
6.

Appendix 1 shows the Climate Change Resilience work programme and initiatives for
the next three years as reported at the first CCAC meeting on 12 August 2021. A
Quarter 1 status update in Appendix 1 shows our current progress to ensure
Environment Canterbury continues to:

advocate and lead on climate related issues (e.g. strategic and policy advice
regarding national direction and climate change mainstreaming)

have a strong and robust evidence base for science-led decision making (e.g.
science analysis and climate risk reporting)

ensure strong community-led transition and adaptation planning (e.g. climate
action plan and community climate communication and awareness projects).

7.

Within Year 1 of the LTP, central government is due to release both the National
Emissions Reduction Plan and the National Adaptation Plan. The primary aim for
Quarters 1 and 2 of the work programmes is to ensure Environment Canterbury holds
sufficient understanding of the impacts and risks of climate change to provide strong
regional leadership and engage with central government on the National Emissions
Reduction Plan, National Adaptation Plan and Resource Management Reforms.

8.

Delays in the release of national direction, along with the emerging scope and
requirements associated with leading and delivering a timely and effective climate
change response are impacting the Climate Change Resilience programme.
Consequently, resourcing approved through the LTP may no longer be sufficient to
deliver Level of Service 23.3 (to develop a climate change action plan in collaboration
with the community) which is highlighted as being at risk.

Regional climate change initiatives update
9.

The nature of climate change and its impacts necessitates a regionally coordinated
response. The Canterbury Climate Change Risk Assessment is nearing completion
and will support adaptation planning across the region. The project was funded by all
11 Canterbury Councils and led by the Mayoral Forum to increase our understanding
of climate change risks and opportunities to Waitaha/Canterbury. Environment
Canterbury staff are leading the project development and delivery and will continue to
be involved in regionally coordinated projects resulting from the risk assessment. The
final technical report is to go to the Canterbury Mayoral Forum in November 2021.

It's Time Canterbury update
10.

Phase 1 of the It’s time, Canterbury campaign has been completed, running from June
to August 2021. The last two months were spent working with Territorial Authorities to
plan ongoing phases of the campaign. Workshops were held in August 2021 to

Climate Change Action Committee 2021-11-11

199 of 203

establish where each council was at with their climate change planning, and how we
can develop phase 2 of the campaign to support them.
11.

To support Phase 2 of the campaign, a media plan will be implemented from
November 2021 for the remainder of the financial year. This will focus on digital
advertising across the region, with the objective of driving further traffic to the It’s time,
Canterbury website.

12.

The current focus is on encouraging Territorial Authorities to support the campaign
through their own channels. In the meantime, Environment Canterbury staff are
developing a toolkit of resources to support the climate change story across
Canterbury districts, using video, local advertising, and email newsletters. Locally
relevant creative content is in development for Territorial Authorities to use.

13.

The It’s time, Canterbury campaign is supporting several events, including the
Te Putahi Christchurch Conversations series, the Ministry for the Environment Our
Climate Future exhibit, the Days of Ice (postponed to March 2022) and the
Christchurch Estuary Fest (February 2022).

Cost, compliance and communication
Financial implications
14.

As noted above, delivery of Level of Service 23.3 is at risk based on current
resourcing. Further advice on the financial implications associated with developing a
climate change action plan in collaboration with the community (Level of Service (LoS)
23.3) will be brought to Council.

Engagement, Significance and Māori Participation
15.

Resource constraints in the Communications and Engagement team have limited the
progression of website updates to incorporate Te Reo and Te Ao Māori information,
although this is in the workplan.

Risk assessment and legal compliance
16.

Within Year 1 central government is due to release the Emissions Reduction Plan (by
31 May 2022) and the National Adaptation Plan is signalled to be released for
consultation in August 2022. Additionally, within the 3-year term of the LTP, the
Resource Management Act replacement statutes (Climate Change Adaptation Act,
Strategic Planning Act, and Natural and Built Environment Act) will be ratified.

17.

The content of this new legislation is still in development but may change the roles and
responsibilities Environment Canterbury hold towards climate change adaptation and
emissions reduction. There have been significant delays by Central Government in
releasing these national plans. Staff will work with Council to provide further
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information on implications as part of upcoming consultation on key climate change
related plans and proposals.

Next steps
18.

The CCAC will be provided with updates on progress as part of business-as-usual
operational performance reporting, such as the quarterly reports and annual review.

Attachments
1.
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Attachment 7.3.1
Major initiative milestones

What
Initiative

LoS Target

Year 1: Q1 Jul-Sep
2021

Q1 Status

Year 1: Q2 Oct-Dec 2021 Year 1: Q3 +Q4 (Jan-Jun 2022)

Year 2 (2022/2023)

Year 3 (2023/2024)

Climate Change Adaptation
Science analysis and
advice

Synthesise existing
information and
identify data gaps

On Track

Publish Science Group
climate change impacts
report.
Develop workplan to
address priority
information gaps

Undertake monitoring
network review

Commission updated
projections based on
latest modelling

Provide analysis and
advice based on
updated projections

Strategic and policy advice
regarding national
direction and RMA
requirements (Advocacy)

Assess implications of
Randerson report
recommendations

On Track

Assess implications of
central Government
initiatives and direction

National Adaptation Plan
Submission. Strategic Planning
and Climate Change
Adaptation Acts submission.
Assess implications of National
Adaptation Plan, Emissions
Reduction Plan, Resource
Management reforms on
Environment Canterbury and
the Canterbury region

Provide strategic and
policy advice on the
implications of central
Government plans and
Resource Management
reforms

Provide strategic and
policy advice on the
implications of central
Government plans and
Resource Management
reforms

Strategic and policy advice
regarding mainstreaming
climate change into
decision-making

Develop ECan
organisational climate
change policy

Delayed due to COVID- Release and socialise
19 levels impacts
organisational climate
change policy

Identify and implement
opportunities for improving
how climate change is
integrated into ECan decisionmaking

Identify and implement Review organisational
opportunities for
climate change policy
improving how climate
change is integrated into
ECan decision-making

Strategic and policy advice 23.3
regarding adaptation
planning

Adaptation options
catalogue & screening

On Track

Develop partnerships to Identify options for regional
support climate change climate change adaptation
adaptation
plan

Climate change
23.1
communications projects
(public education and
community engagement)

It’s time, Canterbury
campaign

On Track

It’s time, Canterbury
campaign – Phase 2

Planning and delivery of
Undertake at least one
annual engagement campaign public engagement
campaign

Undertake at least one
public engagement
campaign

Develop methodology to 23.2
measure community level
of awareness on adapting
to climate change

Assess options for
partnering with other
agencies to measure
public awareness of
climate change
adaptation

On Track

Develop methodology to
measure community
awareness of adapting to
climate change

Measure community
Measure community
awareness of adapting to
awareness of adapting
climate change to provide a
to climate change
baseline for future monitoring

Measure community
awareness of adapting
to climate change

Organisational climate risk
reporting to central
government

Oragnisational climate Postponed as work not
change risk reporting required by statute yet,
due
as was initially
excpected.

Develop workplan for
utilising climate change
risk assessment in
organisational
assessment

Begin organisational climate
change risk assessment

Assess options for
financing adaptation

Develop regional
climate change action
plan

Embed organisational
Review organisational
climate change risk
climate change risk
assessment into internal assessment processes
risk processes

Mandatory regime, if
approved by Parliament
legislation will require
climate-related
disclosures for financial
years commencing in
2022, with disclosures
being made in 2023 at
the earliest.
Develop climate change
action plan in
collaboration with the
community

23.3

Explore opportunities At risk, subject to
Explore opportunities for Identify the scope and
for regional
resourcing and central regional coordination of approach for developing a
coordination of climate government direction climate change response climate change action plan
change response

Initiate development of Develop regional
a climate change action climate change action
plan, including
plan
community engagement

Transition to Low Emissions
Science analysis and
advice
Strategy and policy advice
regarding national
direction and RMA
requirements

National Emissions
Reduction Plan
submission (Q1 2021)

Delayed due to
postponement of
consultation process by
Government

Strategic and policy advice 23.3
regarding transition
planning
Develop climate change
action plan in
collaboration with the
community

23.3

Synthesise emissions
reductions actions and
opportunities

Identify data gaps for
Identify data gaps for
quantifying emissions profiles quantifying emissions
profiles

Collate data to quantify
emissions profile

National direction
regarding changes to
RMA submission (late
2021)

Assess implications of National
Adaptation Plan, Emissions
Reduction Plan, Resource
Management reforms on
Environment Canterbury and
the Canterbury region

Provide strategic and
policy advice on the
implications of central
Government plans and
Resource Management
reforms

Provide strategic and
policy advice on the
implications of central
Government plans and
Resource Management
reforms

Transition options
catalogue & screening

Scope options for regional
climate transition planning.
Options for climate
partnerships for transition

Assess options for
financing transition

Incorporate transition
planning into regional
climate change action
plan

Explore opportunities At risk, subject to
Explore opportunities for Identify the scope and
for regional
resourcing and central regional coordination of approach for developing a
coordination of climate government direction climate change response climate change action plan
change response
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8. Notices of Motion
9. Extraordinary and Urgent Business
10. Next Meeting
11. Mihi / Karakia Whakamutunga - Closing
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