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Executive summary

The 2024 submission of New Zealand’s Greenhouse Gas Inventory (the Inventory) contains
national greenhouse gas emission estimates for the period 1990 to 2022.

Key points

In 2022

New Zealand’s gross greenhouse gas emissions were 78,395 kilotonnes carbon dioxide equivalent
(kt CO,-e), comprising 40 per cent carbon dioxide, 49 per cent methane, 9 per cent nitrous oxide
and 2 per cent fluorinated gases.

The Agriculture sector, at 53 per cent, and Energy sector, at 37 per cent, were the two largest
contributors to gross emissions.

The Land Use, Land-Use Change and Forestry (LULUCF) sector offset 25 per cent of New Zealand’s
gross emissions.

New Zealand’s net emissions were 59,157 kt CO,-e.

Since 1990

New Zealand’s gross and net emissions peaked in 2006 at 86,727 kt CO,-e and 64,582 kt CO,-e,
respectively.

New Zealand’s gross emissions increased by 14 per cent (9,437 kt CO»-e). The five emission sources
that contributed the most to this increase were:

—  enteric fermentation from dairy cattle largely due to an increase in the dairy cattle population
(methane), an increase of 9,018 kt CO,-e

—  road transportation due to traffic growth (carbon dioxide), an increase of 5,694 kt CO,-e
—  agricultural soils due to increased fertiliser use (nitrous oxide), an increase of 1,653 kt CO,-e

— increasing use of fluorinated alternatives mainly in refrigeration and air-conditioning systems
that replaced ozone depleting substances (hydrofluorocarbons), an increase of 1,498 kt CO,-e

—  fuel use in manufacturing and construction, due to increased economic activity (carbon
dioxide), an increase of 1,342 kt CO,-e.

Emissions from the Waste sector decreased by 20 per cent (864 kt CO,-e) mainly due to ongoing
improvements in the management of solid waste disposal at municipal landfills, particularly in
landfill gas recovery.

New Zealand’s net emissions have increased by 33 per cent (14,523 kt CO-e) due to the increase in
gross emissions in addition to an increase in the planted forest harvest rate.

Between 2021 and 2022

Gross emissions decreased by 4 per cent or 3,414 kt CO»-e, which was largely because of a decrease
in emissions from the Energy sector (by 8 per cent or 2,516 kt CO,-e). The decrease in Energy sector
emissions was driven mainly by:

- lower public electricity and heat production emissions, a decrease of 1,704 kt CO»-e, due to
the increased share of electricity generated from renewable energy sources, which displaced
gas and coal-fired generation

- lower petroleum refining emissions, a decrease of 553 kt CO,-e, due to the closure of
New Zealand’s sole oil refinery in March 2022

- lower road transportation emissions, a decrease of 203 kt CO,-e, mainly due to decreased
petrol consumption even though petrol vehicle kilometres travelled remained constant.
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. Emissions from Agriculture decreased by 1 per cent (608 kt CO»-e), due to a decrease in synthetic
fertiliser use and decreases in non-dairy cattle and sheep populations.

. Emissions from the Industrial Processes and Product Use sector decreased by 5 per cent (239 kt
CO;-e), due largely to decreased steel production.

o Emissions from the Waste sector decreased by 1 per cent (52 kt CO,-e), due to ongoing
improvements in the management of solid waste disposal at municipal landfills.

o Net emissions decreased by 4 per cent (2,147 kt CO»-e), due to the overall decrease in gross
emissions. The reduction was offset by an increase in net emissions of 6 per cent (1,267 kt CO»-e)
by the LULUCF sector. This was mainly driven by an increase in net emissions from harvested wood
products due to a small reduction in harvesting volumes between 2021 and 2022, meaning the
emissions from historical harvesting were offset to a lesser extent by inputs into the harvested
wood products pool.

Inventory improvements

o Improvements were introduced to the Inventory this year that required emissions estimates to be
recalculated across the time series back to 1990.

o The overall impact of inventory improvements on New Zealand’s gross emissions was a 1.5 per cent
(1,051.7 kt CO,-€) increase in gross emissions in 1990 and a 2.5 per cent (1,995.4 kt CO,-e) increase
for the 2021 year.

. The overall impact of inventory improvements on net emissions estimates, which include the
LULUCF sector, was a decrease of 6.4 per cent (3,073.8 kt CO,-e) in net emissions in 1990 and an
increase of 4.4 per cent (2,591.5 kt CO,-e) in net emissions in 2021.

ES.1 Background information on greenhouse
gas inventories and climate change

New Zealand’s Greenhouse Gas Inventory (the Inventory) is the official annual estimate of
all anthropogenic (human-induced) emissions and removals of greenhouse gases (GHGs) in
New Zealand.

The Inventory provides the official basis for measuring New Zealand’s progress under the
United Nations Framework Convention on Climate Change (the Convention), the Paris
Agreement and for tracking its emissions reduction targets.

New Zealand ratified the Convention on 16 September 1993 and the Paris Agreement on

4 October 2016. This commits New Zealand to submitting an inventory under the Convention
and the Paris Agreement by 15 April of each year. From the 2024 reporting year onwards, the
obligations for submitting annual greenhouse gas inventories under the Convention are met
by applying the reporting guidelines for annual greenhouse gas inventories agreed to under
the Paris Agreement (Decision 1/CP.24).

The Conference of the Parties (COP) noted at their 27th session that the final version of the
reporting tool for electronic reporting of the common reporting tables, referred to in decision
5/CMA.3 paragraph 8, is not expected to be available for use until 30 June 2024. Agreement
was reached at COP27 to change the deadline, for the submission by Parties included in Annex
| to the Convention that are Parties to the Paris Agreement, of their annual greenhouse gas
inventories due in 2024 to 31 December 2024 (Decision 6/CP.27).

New Zealand’s ratification of the Convention and the Paris Agreement was extended to include
Tokelau on 13 November 2017. Greenhouse gas emissions and removals estimates from
Tokelau have therefore been included in New Zealand'’s inventory since its 2019 submission.
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The Inventory adheres to the modalities, procedures and guidelines (MPGs) contained in the
annex to decision 18/CMA.1 (UNFCCC, 2018) and the guidance for operationalising the MPGs
contained in annexes | and 5 to decision 5/CMA.3 (UNFCCC, 2021). These MPGs supersede the
measurement, reporting and verification system established by decisions 1/CP.16 and 2/CP.17.
The Inventory includes a comprehensive and detailed description of the methodologies
applied for estimating national sources and sinks of anthropogenic GHGs, and a common and
consistent format that enables Parties to the Convention and Paris Agreement to compare the
relative contribution of different emissions sources and GHGs to climate change.

The Inventory comprises a national inventory document and a set of common reporting
tables (CRTs). The national inventory document is a narrative that presents key findings,
major emissions trends, and methodologies used for estimating emissions and removals.
It also includes sections on the Inventory uncertainties, recalculations and improvements.
The CRTs contain inventory data that cover all emissions and removals in New Zealand.

Inventory reporting covers seven direct GHGs: carbon dioxide (CO,), methane (CHa), nitrous
oxide (N;0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SFs)
and nitrogen trifluoride (NFs). These are the most important GHGs directly emitted by humans.
Indirect GHGs are also included in this report; however, only emissions and removals of the
direct GHGs are included in estimates of total national emissions.

New Zealand’s GHGs are reported under five sectors: Energy; Industrial Processes and Product
Use (IPPU); Agriculture; Land Use, Land-Use Change and Forestry (LULUCF); and Waste.
Tokelau’s emissions are also reported separately by sector as ‘Other’.

ES.2 Summary of trends related to national
emissions and removals

Gross emissions

Gross emissions include those from the Energy, IPPU, Agriculture and Waste sectors, and
Tokelau, but do not include emissions and removals from the LULUCF sector.

1990-2022

In 1990, New Zealand’s gross GHG emissions were 68,958.2 kilotonnes carbon dioxide
equivalent (kt CO;-e). Between 1990 and 2022, GHG emissions increased by 13.7 per cent
(9,437.2 kt CO,-e) to 78,395.4 kt CO,-e in 2022 (see figure ES 2.1). From 1990 to 2022, the
average annual growth in gross emissions was 0.6 per cent.

The emissions categories that contributed the most to this increase in gross emissions were:
Enteric fermentation® from Dairy cattle, Road transportation, Agricultural soils, Product uses as
substitutes for ozone depleting substances (ODS) and Manufacturing industries and construction
(particularly from the Chemicals category).

1 Methane emissions produced from the digestive process in ruminant livestock.
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FigureES2.1  New Zealand’s gross and net emissions (under the Convention), from 1990 to 2022
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2021-2022

Between 2021 and 2022, New Zealand’s gross emissions decreased by 4.2 per cent (3,413.6 kt
CO-e). The main cause was a decrease in emissions from the Energy sector of 8.1 per cent
(2,515.6 kt CO,-e). The largest contributors to the overall decrease in emissions were from:

e  Public electricity and heat production (CO,)

e  Petroleum refining (CO3)

e  Agricultural soils (N20).

The reductions in the Public electricity and heat production category were due to the increased

share of electricity generated from renewable energy sources over this period, which displaced
gas and coal-fired electricity generation.

The reduction in Petroleum refining emissions was due to the closure of New Zealand'’s sole oil
refinery (the Marsden Point Qil Refinery) in March 2022.

The reduction in emissions from Agricultural soils was due to a reduction in nitrogen fertiliser use.

Emissions from the IPPU, Agriculture and Waste sectors decreased by 5.1 per cent, 1.4 per cent
and 1.5 per cent respectively; while emissions from Tokelau increased 19.2 per cent. The
increase in emissions from Tokelau was due largely to a greater reliance on diesel generators
for electricity in 2022.

While some parts of the economy had rebounded from the impacts of the COVID-19
pandemic, others had not returned to pre-pandemic levels. National energy consumption
in 2022 was 6.5 per cent below the level seen in 2019.

XXiv Executive summary



Net emissions

Net emissions include gross emissions as defined above (i.e., from the Energy, IPPU,
Agriculture and Waste sectors, including Tokelau) and net emissions from the LULUCF sector.

1990-2022

In 1990, New Zealand’s net emissions were 44,633.6 kt CO,-e. Between 1990 and 2022,
net GHG emissions increased by 32.5 per cent (14,523.0 kt CO»-e) to 59,156.6 kt CO,-e
(see figure ES 2.1).

The four categories that contributed the most to the increase in net emissions between
1990 and 2022 were: Land converted to forest land, Enteric fermentation from dairy cattle,
Road transportation and Land converted to grassland.

2021-2022

Between 2021 and 2022, New Zealand’s net emissions decreased by 4 per cent (2,147 kt CO,-e).
This was due to the overall decrease in gross emissions. The reduction was offset by an
increase in net emissions of 6 per cent (1,267 kt CO;-e) by the LULUCF sector. This was mainly
driven by an increase in net emissions from harvested wood products? due to a small reduction
in harvesting volumes between 2021 and 2022 meaning the emissions from historical
harvesting were offset to a lesser extent by inputs into the harvested wood products pool.

Greenhouse gas trends

Inventory reporting under the Convention covers the following direct GHGs: CO,, CH4, N,O, SFg,
PFCs, HFCs and NFs. No NF; data are included in this report because NF; emissions do not
occur in New Zealand.

Table ES 2.1 provides a summary of emissions for each gas in 1990 and 2022 and the changes
since 1990. This is also illustrated in figure ES 2.2.

Table ES 2.1 New Zealand’s gross emissions by gas in 1990 and 2022

Change from 1990

Direct greenhouse gas emissions (kt COz-equivalent)  Change from 1990 (%)
CO: 25,497.2 31,610.1 6,112.9 24.0
CHa 37,519.7 38,339.3 819.6 2.2
N0 5,102.7 6,877.1 1,774.4 34.8
HFCs Not occurring 1,498.5 1,498.5 NA
PFCs 818.0 50.9 -767.1 -93.8
SFs 20.6 19.4 -1.2 -5.7
Gross, all gases 68,958.2 78,395.4 9,437.2 13.7

Note: Gross emissions exclude net emissions from the LULUCF sector. The percentage change for HFCs is not
applicable (NA) because no emissions of HFCs occurred in 1990. Columns may not total due to rounding.
Percentages presented are calculated from unrounded values.

2 Net emissions in the Harvested wood products category are driven by the harvesting of planted forests to

produce roundwood, resulting in changes to the carbon stock of this pool. The harvested wood products
pool gains carbon as new harvested wood products are created. Losses from the harvested wood products
pool occur due to products being discarded. To account for these losses through time, a decay profile, or
half-life, is applied for each product type.

New Zealand’s Greenhouse Gas Inventory 1990-2022 XXV



Figure ES 2.2 presents for each gas the absolute change in gross emissions (LULUCF is excluded
from the estimate of gross emissions), and the change between 1990 and 2022 estimates in
kt CO,-e.

FigureES2.2  New Zealand’s gross emissions by gas in 1990 and 2022
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In both 1990 and 2022, CH, made the greatest contribution to gross emissions (see figure

ES 3.1). While emissions of CH4 have also increased between these years, the rate of increase
in CH4 emissions relative to other gases in the Inventory has decreased between these years.
Carbon dioxide emissions have increased at a greater rate between these years.

This trend reflects the increase in CO; emissions from the Energy sector as the biggest
contributor of CO; to New Zealand’s gross emissions (ranging between 87.0 per cent and
89.0 per cent of gross CO, emissions across the entire time series).

In 2022, net emissions from the LULUCF sector were -19,238.8 kt CO»-e. This offset 24.5 per
cent of New Zealand’s gross emissions.

Between 1990 and 2022, the amount of CO,-e removed from the atmosphere by the LULUCF
sector decreased by 20.9 per cent (5,085.8 kt CO,-e) from the 1990 level of 24,324.6 kt CO»-e.
This is largely due to a reduction in removals from Forest land (due to the age-class profile of
New Zealand’s planted forest estate) and an increase in emissions from Grassland (mainly due
to emissions from deforestation and conversions among grassland categories).
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ES.3 Overview of source and sink category
emission estimates and trends

Figure ES 3.1 shows the contribution to net emissions that each inventory sector made since
1990. The Agriculture and Energy sectors dominated New Zealand’s gross emissions. Together,
these sectors produced 89.5 per cent of New Zealand’s annual gross GHG emissions from 1990
to 2022. The IPPU and Waste sectors produced relatively small amounts of GHGs, contributing
between 4 per cent and 7 per cent of the annual gross emissions for the entire time series.

Conversely, the LULUCF sector was a net sink of GHG emissions between 1990 and 2022.

FigureES3.1  Trendsin New Zealand’s greenhouse gas emissions by sector, from 1990 to 2022
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Table ES 3.1 and figure ES 3.2 summarise emissions by sector in 1990 and 2022 as well as the
change between those years. A more detailed description of the emissions trends for each
sector is presented in chapter 2.

Table ES 3.1 New Zealand’s emissions by sector in 1990 and 2022

Sector Change from 1990 (kt CO2-equivalent) Change from 1990 (%)
Energy 23,998.3 28,716.1 4,717.8 19.7
IPPU 3,478.2 4,469.2 990.9 28.5
Agriculture 37,121.5 41,712.7 4,591.2 12.4
Waste 4,356.7 3,492.7 -864.0 -19.8
Tokelau 34 4.7 13 38.9
Gross 68,958.2 78,395.4 9,437.2 13.7
LULUCF -24,324.6 -19,238.8 5,085.8 20.9
Net 44,633.6 59,156.6 14,523.0 325

Note: Net emissions from the LULUCF sector are reported as a negative number because the sector removes more
CO; from the atmosphere than it emits (see chapter 6). Columns may not total due to rounding. Percentages
presented are calculated from unrounded values.
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Figure ES 3.2 presents the emissions estimates for each sector for 1990 and 2022, and the
change between 1990 and 2022 estimates in kt CO,-e.

FigureES3.2  Change in New Zealand’s emissions by sector, comparing 1990 and 2022
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Note: The Tokelau sector is not visible, due to its small total emissions value.

Energy (chapter 3)

2022

In 2022, emissions from the Energy sector contributed 28,716.1 kt CO»-e or 36.6 per cent of
New Zealand’s gross GHG emissions (see chapter 2, figure 2.2.1).

The largest sources of emissions in the Energy sector were the Road transportation category,
contributing 12,441.5 kt CO-e (43.3 per cent), and the Manufacturing industries and
construction category, contributing 6,098.9 kt CO,-e (21.2 per cent) to energy emissions.

1990-2022

In 2022, emissions from the Energy sector had increased by 19.7 per cent (4,717.8 kt CO»-€)
from the 1990 level of 23,998.3 kt CO»-e. This growth is primarily due to Road transportation,
which increased by 5,613.9 kt CO-e (82.2 per cent), Food processing, beverages and tobacco,
which increased by 1,013.2 kt CO-e (60.6 per cent), and Chemicals, which increased by
728.7 kt CO,-e (135.9 per cent). The underlying drivers of these increases are often nuanced
but key factors include population growth and increased economic activity.

The category showing the largest decrease since 1990 is Manufacture of solid fuels and other
energy industries, a historically significant contributor to New Zealand’s emissions. Emissions
for this category in 2022 had decreased from the 1990 level by 1,472.9 CO;-e (85.8 per cent).
This decrease is primarily due to the cessation of synthetic gasoline production in 1997.

XXviii Executive summary



Figure ES 3.1 shows the Energy sector emissions time series from 1990 to 2022. Emissions
increased from 1990 to around 2006, before decreasing slightly and then remaining steady
until 2019. Since 2019, there has been a decrease in emissions due to the impact of the
COVID-19 pandemic and relatively high levels of hydro power generation in 2022.

2021-2022

Between 2021 and 2022, emissions from the Energy sector decreased by 2,515.6 kt CO»-e

(8.1 per cent). This is primarily due to combined decreases in Public electricity and heat
production (down 1,710.8 kt CO,-e or 38.7 per cent), Petroleum refining (down 554.2 kt CO,-e
or 75.9 per cent) and Road transportation (down 206.0 kt CO-e or 1.6 per cent). This decrease
was partially offset by category 1.A.3.a Domestic aviation, which increased by 199.7 kt CO,-e
(24.2 per cent). Further information on these changes is provided under the relevant
categories of chapter 3, section 3.2.

The 2020 calendar year saw disruption to economic activity in New Zealand, with the effects of
the COVID-19 pandemic being felt by the Energy sector throughout the year. The sector saw a
rebound during 2021, but consumption remained below pre-2020 levels.

IPPU (chapter 4)

2022

In 2022, emissions in the IPPU sector contributed 4,469.2 kt CO,-e, or 5.7 per cent, of
New Zealand’s gross greenhouse gas emissions.

The largest category is the Metal industry, with substantial CO, emissions from the Iron and
steel production and Aluminium production categories, as well as PFCs from the Aluminium
production category in earlier years. The Mineral industry and Chemical industry categories
also contribute significant CO; emissions, and most of the non-CO, emissions come from the
Product uses as substitutes for ODS category.

The IPPU sector also produces smaller amounts of CH4 from methanol production and N,O
used for medical applications in the Other product manufacture and use category.

Coal and natural gas are also used on a significant scale for energy in these industries, and
related emissions are reported under the Energy sector in the category Manufacturing
industries and construction.

1990-2022

Emissions from the IPPU sector in 2022 were 990.9 kt CO,-e (28.5 per cent) higher than
emissions in 1990 (3,478.2 kt CO»-e). This increase was mainly driven by increasing emissions
from the Product uses as substitutes for ODS category, due to the introduction of HFCs to
replace ODS in refrigeration and air conditioning, and the increased use of household and
commercial air conditioning.

Carbon dioxide emissions have also increased due largely to increased production of
aluminium and lime, but at a slower rate. Between 2020 and 2022 the increase was offset

by reduced emissions due to COVID-19 restrictions and the progressive shutdown of the
Marsden Point Qil Refinery. There has been a substantial reduction in emissions of PFCs due
to improved management of anode effects in the Aluminium production category and some
reduction in emissions of N,O used for medical applications in the Other product manufacture
and use category.

New Zealand’s Greenhouse Gas Inventory 1990-2022 XXiX



2021-2022

Between 2021 and 2022, emissions from the IPPU sector decreased by 239.2 kt CO»-e
(5.1 per cent).

This change was mainly the result of a decreased level of steel production in the Metal industry
category, decreased emissions from the Refrigeration and air conditioning category, and
decreased emissions in the Chemical industry category due to the ceasing of hydrogen
production from Marsden Point Oil Refinery when the company shut the plant down in

March 2022.

Agriculture (chapter 5)

2022

In 2022, emissions from the Agriculture sector totalled 41,712.7 kt CO»-e, representing
53.2 per cent of New Zealand’s gross emissions in 2022.

Enteric fermentation was the main source of Agriculture emissions, contributing 78.2 per cent
(32,617.2 kt CO,-e) of the sector’s total. Agricultural soils (15.2 per cent) were the second-
largest source followed by Manure management (4.6 per cent). Urea application and Liming
contributed 1.0 per cent and 1.1 per cent respectively. Field burning of agricultural residues
contributed the remaining 0.1 per cent.

Methane emissions from Enteric fermentation contributed 41.6 per cent (32,617.2 kt CO»-e)
of New Zealand’s gross emissions, and N,O emissions from the Agricultural soils category
contributed 8.1 per cent (6,322.5 kt CO,-e) of New Zealand’s gross emissions.

1990-2022

In 2022, New Zealand’s Agriculture sector emissions were 12.4 per cent (4,591.2 kt CO-e)
above the 1990 level of 37,121.5 kt CO,-e.

The greatest absolute contributions to the increase since 1990 were a 1,653.5 kt CO;-e
(35.4 per cent) increase in emissions from Agricultural soils and a 1,404.7 kt CO-e
(4.5 per cent) increase in emissions from Enteric fermentation.

The increase in N,O emissions from Agricultural soils was primarily a result of increased
application of synthetic nitrogen fertiliser by 465 per cent since 1990. This is partly due to an
increase in dairy farming, as well as increased use on other farm types. The emissions from
synthetic nitrogen fertiliser use (N,0) increased by 915.8 kt CO-e between 1990 and 2022.
This is 55.4 per cent of the total increase in emissions from Agricultural soils.

The increase in emissions from Enteric fermentation is driven by an increase in dairy cattle
numbers, which is partially offset by a decrease in non-dairy (beef) cattle and a decline in
sheep numbers. The change in animal populations since 1990 reflects the relative financial
returns in each sector (it has been more profitable to farm dairy cattle than non-dairy cattle
or sheep in New Zealand over the reporting period).
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2021-2022

Between 2021 and 2022, total Agricultural emissions decreased by 1.4 per cent (607.9 kt CO,-e)
largely due to a decrease in emissions from synthetic fertiliser use, non-dairy cattle and sheep.
Specifically:

e the combined emissions from synthetic nitrogen fertiliser use (N.O) and Urea application
(CO,) decreased by 24.1 per cent (495.8 kt CO;-e) due to a decrease in nitrogen fertiliser
use primarily as a result of increasing costs

e non-dairy cattle emissions decreased by 2.8 per cent (234.4 kt CO»-e) due to a decrease in
the beef cattle population

e sheep emissions decreased by 1.2 per cent (118.4 kt CO,-e) due to a continuing decrease
in the sheep population.

Emissions from some other activities increased but were not enough to offset the overall
decrease in agricultural emissions. Some of these increases include:

e dairy emissions, which increased by 1.0 per cent (196.8 kt CO,-e) due to an increase in
average dairy cattle weights and milk solids produced

e lime and dolomite emissions, which increased by 25.3 per cent (90.0 kt CO,-e) due to an
increase in application.

LULUCEF (chapter 6)

2022

In 2022, net emissions from the LULUCF sector were -19,238.8 kt CO»-e, or 24.5 per cent of
New Zealand’s gross GHG emissions. This comprises net emissions of -19,590.9 kt of CO,,
emissions of 82.3 kt CO-e of CH,s and 269.9 kt CO,-e of N,O. The category contributing the
most to both removals and emissions is Forest land remaining forest land. This is because

of large removals as a result of the growth of all forests on this land, and there are also large
emissions from the sustainable harvest of New Zealand’s plantation forests.

1990-2022

Net emissions in 2022 had increased by 5,085.8 kt CO-e (20.9 per cent) from the 1990 level
of -24,324.6 kt CO,-e (see chapter 6, table 6.1.1 and figure 6.1.1). This is largely due to a
reduction in net removals from Forest land (due to the age-class profile of New Zealand’s
planted forest estate) and an increase in emissions from Grassland (mainly due to emissions
from deforestation and conversions among grassland categories) compared with 1990.

Harvesting and replanting cycles of New Zealand’s planted forests will continue to affect the
trajectory of New Zealand’s net emissions in the future due to their uneven age-class profile.
The increase in the production of harvested wood products has compensated for some of the
emissions from the increase in forest harvesting.

Emissions in the LULUCF sector are primarily driven by the harvest of production forests,
deforestation and the decomposition of organic material following these activities. Removals
are primarily from the sequestration of carbon that occurs due to plant growth and an increase
in the size of the harvested wood products pool. Nitrous oxide can be emitted from the
ecosystem as a by-product of nitrification and de-nitrification, and the burning of organic
matter. Other gases released during biomass burning include CHs, carbon monoxide, other
oxides of nitrogen and non-methane volatile organic compounds.
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The fluctuations in net emissions from the LULUCF sector (see figure ES 3.1) are primarily
influenced by afforestation, harvesting and deforestation rates. Harvesting rates are driven by
several factors, particularly forest age and log prices. Net emissions in the LULUCF sector have
been generally increasing over the past decade. Current harvest rates are near-historic high
levels due to the significant land-use changes to forest land that occurred from the 1980s and
into the early 1990s. Deforestation rates are driven by the relative profitability of forestry
compared with alternative land uses.

2021-2022

Net emissions from the LULUCF sector increased between 2021 and 2022 by 1,266.8 kt CO,-e
(6.2 per cent) (see chapter 6, table 6.1.2).

The largest change occurred in the Harvested wood products category, with an increase in
emissions of 2,223.7 kt CO,-e. The reason for this change was a decrease in harvesting of
planted forests between 2021 and 2022 (chapter 6, figure 6.4.3). The Grassland category had
the second-largest change, with a decrease in emissions of 700.1 kt CO,-e, which was driven
by lower deforestation rates in 2022 compared with 2021.

Waste (chapter 7)

2022

In 2022, emissions from the Waste sector contributed 3,492.7 kt CO,-e or 4.5 per cent of
New Zealand’s gross GHG emissions. The largest source category is Solid waste disposal,
as shown in chapter 7, table 7.1.1.

1990-2022

In 2022, emissions from the Waste sector had decreased by 19.8 per cent (864.0 kt CO»-e),
from 4,356.7 kt CO,-e in 1990.

Annual emissions peaked at 4,946.7 kt CO,-e in 2002, and have generally been in decline

since that time. Growth in population and economic activity since 1990 has resulted in
increasing volumes of solid waste and wastewater for the whole of the time series. Ongoing
improvements in the management of solid waste disposal at municipal landfills have meant
total Waste sector emissions have been trending down since 2005, in spite of increasing
volumes of solid waste and wastewater. The reduction in emissions is primarily the result of
increased CH, recovery driven by the New Zealand Emissions Trading Scheme (NZ ETS) since
2013. These legislative tools are complemented by efforts by local government to introduce
improved kerbside collections, including for organic waste, across the country, and by a central
government waste work programme that includes product stewardship, plastic phase-outs and
investment in resource recovery infrastructure for organic materials. The trends are shown in
figure ES 3.1 and in chapter 7, figure 7.1.2 and figure 7.1.3.

2021-2022

Between 2021 and 2022, emissions from the Waste sector decreased by 1.5 per cent
(51.6 kt CO-€e). This decrease is largely the result of decreases in CH; emissions in the
Managed waste disposal sites category mainly due to increasing landfill gas capture and
changes in the composition of waste, with a reduction in the proportion of garden, food
and paper waste disposed to those sites.
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Other (Tokelau — chapter 8)

2022

In 2022, emissions from Tokelau contributed 0.006 per cent (4.69 kt CO,-e) of New Zealand’s
gross GHG emissions.

The largest source category is Electricity generation, which contributed 48.5 per cent
(1.34 kt CO;-e) of all energy emissions and 28.6 per cent of gross emissions from Tokelau.

Carbon dioxide dominated emissions from Tokelau, contributing 59.3 per cent (2.78 kt CO,-e)
of its total emissions in 2022. At 2.74 kt CO,, the Energy sector contributed 98.6 per cent of
total CO; emissions, mostly from Electricity generation, with the remaining 1.4 per cent

(0.04 kt) coming from Open burning of waste in the Waste sector.

Methane emissions contributed 35.3 per cent (1.66 kt CO,-e) to the total emissions from
Tokelau. The Agriculture sector in Tokelau contributed 55.7 per cent of CH4 emissions
(0.92 kt CO;-€e), which mostly came from Manure management. A significant portion of CH,
emissions, 43.8 per cent (0.72 kt CO»-e), came from the Waste sector, largely from Solid
waste disposal. The Energy sector contributed the remaining 0.5 per cent of CH4 emissions
(0.01 kt CO;-e), which mostly came from Domestic navigation.

Nitrous oxide emissions contributed 0.9 per cent (0.04 kt CO,-e) to the total emissions from
Tokelau. The IPPU sector (Medical applications) contributed the largest amount of N>O,
47.5 per cent (0.02 kt CO;-e) of the total N,O. The Energy sector contributed a further

29.0 per cent (0.01 kt CO;-e), which comes largely from Domestic navigation. The Waste
sector contributed the remaining 23.5 per cent of N,O (0.01 kt CO,-e) from Open burning.

Emissions of fluorinated gases from Tokelau consisted of HFC emissions only, contributing
4.5 per cent (0.21 kt CO;-e) to the total emissions from Tokelau. These emissions largely result
from the use of air conditioning. Emissions of PFCs, NF3; and SFs do not occur in Tokelau.

1990-2022

In 1990, total emissions from Tokelau were 3.37 kt CO;-e. Between 1990 and 2022, the total
emissions increased by 38.9 per cent (1.31 kt CO»-e) to 4.69 kt CO;-e (chapter 8, table 8.1.2
and figure 8.1.4). From 1990 to 2022, the average annual increase in gross emissions was
1.24 per cent.

The increase in emissions was largely due to changes in the Energy sector. The emission
categories that contributed the most to this change were Domestic navigation and Electricity
generation.

The changes in Domestic navigation are a result of Tokelau gaining ownership and use of the
ferry Mataliki in 2016, cargo vessel Kalopaga in 2018 and Fetu o te Moana in 2019, leading to
an increasing number of sea voyages between the atolls, which increased transport emissions.

The changes in Tokelau’s Energy sector emissions from Electricity generation drive the overall
emissions trend observed across most of the time series. Initially, up until 2011, emissions
from this source were relatively stable. A significant increase in emissions was then observed
(of nearly 400 per cent) due to an increase in the use of diesel generators for electricity
generation occurring between 2003 and 2011. This was followed by a significant drop in
emissions occurring across the 2012 to 2013 years (by 82.5 per cent) when solar electricity
generation began. Toward the end of the time series, the use of diesel generators increased
again as the generation from solar power decreased, with emissions increasing accordingly.
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Emissions from Tokelau’s IPPU sector have also increased mainly due to the introduction of air
conditioning after 2006. Emissions from Tokelau’s Agriculture sector decreased slightly as a
result of a reduced population of pigs.

2021-2022

Total Tokelau emissions in 2022 were 0.75 kt CO,-e (19.2 per cent) higher than emissions in
2021. The increase in emissions was largely in the Electricity generation category, as a result
of a greater reliance on diesel generators for electricity due to solar power having reduced
availability. This increase was slightly offset by a small decrease in the Domestic navigation
category, due to decreased shipping within Tokelau.

ES.4 Other information

Indirect gases

Indirect GHGs are included in inventory reporting but are not counted in emissions totals. These
indirect gases are carbon monoxide (CO), sulphur dioxide (SO,), oxides of nitrogen (NOx) and
non-methane volatile organic compounds (NMVOCs). Table ES 4.1 summarises New Zealand’s
indirect GHG emissions in 1990 and 2022 as well as the change between these years.

Table ES 4.1 New Zealand’s indirect greenhouse gas emissions (excluding LULUCF) in 1990 and 2022

Indirect greenhouse gas emissions 1990 2022 Change from 1990 (kt CO:-equivalent) Change from 1990 (%)
co 604.2 649.7 45.4 7.5
NMVOCs 143.7 1719 28.2 19.6
NOx 1019 1493 47.4 46.5
SO 58.6 54.3 -4.3 -7.4

Note: Columns may not total due to rounding. Percentages presented are calculated from unrounded values.

ES.5 Key category analysis

The 2006 Intergovernmental Panel on Climate Change (IPCC) Guidelines for National
Greenhouse Gas Inventories (IPCC, 2006) identify a key category as one that is prioritised
within the national inventory system because its estimate has a significant influence on a
country’s total inventory of direct greenhouse gases in terms of the absolute level of
emissions, the trend in emissions, or both. Key categories identified within the Inventory
are used to prioritise inventory improvements.

The categories that had the largest relative influence on the national trend in gross emissions

were:

e CH,4 emissions from Sheep — Enteric fermentation (21.9 per cent as a decrease)

e CH,4 emissions from Dairy cattle — Enteric fermentation (18.6 per cent as an increase)

e  CO; emissions from Road transportation — Liquid fuels (11.4 per cent as an increase)

e CO; emissions from Energy industries — Manufacture of solid fuels and Other energy
industries — Gaseous fuels (4.1 per cent as a decrease).

The categories that had the largest relative influence on the trend in net emissions were:

e CH,4 emissions from Sheep — Enteric fermentation (16.2 per cent as a decrease)

e CO; emissions from Forest land remaining forest land (14.7 per cent as a decrease)
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e CO; emissions from Forest land — Land converted to forest land (12.5 per cent as an
increase)

e CH4emissions from Dairy cattle — Enteric fermentation (8.7 per cent as an increase).

Details and results of the key category assessments are presented in annex 1.

ES.6 Improvements introduced

The Inventory follows a process of continuous improvement consistent with the IPCC
principles. The 2006 IPCC Guidelines (IPCC, 2006) provide guidance on building and
maintaining inventories that are consistent, comparable, complete, accurate and transparent
in a manner that improves inventory quality over time. A range of improvements have been
made to the Inventory since the last submission. Improvements are made from year to year,
to follow recommendations from international expert review teams, correct errors and
implement additional changes planned by the agencies involved in preparing the Inventory.

When improvements are made, it is good practice to recalculate the whole time series from
1990 to the current inventory year to ensure a consistent time series. This means estimates of
emissions and/or removals in a given year may differ from emissions and/or removals reported
in the previous submission.

The main improvements by sector are outlined below. Chapter 10 provides information

on all recalculations made to the estimates. Throughout this inventory, recalculations are
presented by applying 100-year time horizon global warming potential values from the IPCC
Fifth Assessment Report (IPCC, 2013) for both the previous and current submission to ensure
a like-for-like comparison. The change in reporting basis from applying the 100-year time
horizon global warming potential Fourth Assessment Report values (IPCC, 2007) in the previous
submission to Fifth Assessment Report values in the current submission has not been
considered as a recalculation to the Inventory.

The overall impact of inventory improvements on New Zealand’s gross emissions was a 1.5 per
cent (1,051.7 kt CO,-€) increase in gross emissions in 1990 and a 2.5 per cent (1,995.4 kt CO,-e)
increase for the 2021 year.

The overall impact of inventory improvements on net emissions estimates, which include the
LULUCF sector was a decrease of 6.4 per cent (3,073.8 kt CO,-e) in net emissions in 1990 and
an increase of 4.4 per cent (2,591.5 kt CO,-€) in net emissions in 2021.

The emissions impact of improvements introduced are provided in relation to 1990 and the
previous year inventoried, as that is the last year in the time series that can be compared using
previous methods.

Energy (chapter 3)

There have been no methodological improvements made to the Energy sector since the
previous submission. All source-specific planned improvements are discussed in their
corresponding sections in chapter 3.

Changes to activity data in the Energy sector have resulted in a 0.01 per cent (1.5 kt CO,-e)
increase in estimated energy emissions in 1990 and a 0.05 per cent (14.8 kt CO,-e) decrease
in estimated energy emissions in 2021.
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IPPU (chapter 4)

For the IPPU sector, several improvements in the Refrigeration and air conditioning category
were made to better account for changes in stocks held by importers and users. These included:

e changes to activity data for the early retirement of heat pumps (a reduction)
e changes to activity data for refrigerant recycling (a reduction)

e changes to activity data for early retirement of air conditioners (an increase) with a
consequent spike in disposal trends

e reassessment of historical emissions between 2014 and 2020.

Improvements and recalculations made to the IPPU sector have resulted in a 0.1 per cent
(2.3 kt CO,-e) decrease for 1990 and a 4.3 per cent (193.8 kt CO,-€e) increase in emissions
estimates for 2021.

Agriculture (chapter 5)
The following improvements and corrections were made to the Agriculture sector.

e Estimates of within-year beef cattle population variation and liveweights at slaughter have
been improved. For details on this improvement, see chapter 5, section 5.2.5, and chapter
10, section 10.1.5.

e The proportion of lambs held over to a second slaughter date has been updated. For
details on this improvement, see chapter 5, section 5.2.5, and chapter 10, section 10.1.5.

e A number of error corrections and improvements to the model code have been made,
and the model has been migrated from an Excel-based system to an R-based system. For
details on this improvement, see chapter 10, section 10.1.5.

Improvements and recalculations made to the Agriculture sector in the 2024 submission have
resulted in a 3.0 per cent (1,068.6 kt CO-e) increase in estimated agricultural emissions in
1990 and a 4.5 per cent (1,823.0 kt CO,-€) increase in estimated agricultural emissions in 2021.

LULUCEF (chapter 6)

The main improvements introduced to this submission for the LULUCF sector are in the Forest
land category. Note that Forest land contributes the majority of net emissions to the LULUCF
sector and makes the greatest contribution to the uncertainties; therefore, inventory
improvements to Forest land are generally prioritised.

The following improvements have resulted in the biggest impacts on recalculations.

e The pre-1990 and post-1989 planted forest yield tables® were updated. These updates
resulted in a decrease in emissions of approximately 330.8 kt CO,-e in 1990 and an
increase in emissions of approximately 383.2 kt CO,-e in 2021.

e Aseries of planted forest modelling improvements was made. The collective impact of
these improvements reduced net emissions by approximately 3,898.8 kt CO,-e in 1990
and increased them by approximately 216.9 kt CO-e in 2021.

3 The planted yield tables present nationally representative estimates of carbon stocks by forest age

(in years).
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e Anew land use map (LUM 2020) was incorporated, including wall-to-wall mapping of
land-use change up to 31 December 2020. This resulted in an increase in emissions of
46.7 kt COz-e in 1990 and an increase of 54.1 kt CO»-e in 2021.

e Improvements to the method used to estimate deforestation have been made. The
emissions impact of revising the deforestation estimate for 2021 is an increase of
approximately 374.9 kt CO;-e. This improvement is also largely responsible for the
59.1 per cent increase in emissions reported in the Grassland category for 2021 (given
most deforested land is converted to grassland).

e Anupdated harvested wood product model has been developed for the 2024 inventory
submission. The emissions impact of this change is an increase of approximately
43.2 kt COz-e in 1990 and an increase of approximately 157.8 kt CO,-e in 2021.

Improvements made to the LULUCF sector resulted in a 20.4 per cent (4,125.5 kt CO»-€e)
decrease in net LULUCF emissions estimates in 1990 and a 2.8 per cent (596.1 kt CO»-€)
increase in net LULUCF emissions estimates in 2021.

Waste (chapter 7)
The following minor improvements have been introduced to the Waste sector.

e The Levin—Hokio landfill within the Managed waste disposal sites category stopped
accepting waste in 2022, and, as a result, the landfill gas capture rate was revised over
the duration of gas capture beginning in 2021 from 68 per cent to 52 per cent, which is
the value for closed sites.

e Activity data for the categories Farm fills and Open burning of waste were revised to
account for the updated number and type of farms reported in the latest agricultural
production statistics.*

Improvements and recalculations made to estimates in the Waste sector have resulted in a
0.4 per cent (16.0 kt CO,-e) decrease in emissions in 1990 and a 0.2 per cent (6.5 kt CO»-e)
decrease in emissions in 2021.

Other (Tokelau — chapter 8)

One minor recalculation has been made in the Tokelau emission estimates since the 2023
submission. The recalculation made for the Tokelau sector has resulted in no change in
emissions in 1990 and a 0.06 per cent (0.002 kt CO,e) decrease in emissions in 2021.

Improvements to national inventory system

No changes were made in the legal or institutional arrangements in the national inventory
system.

4 For more information, see Stats NZ. Agricultural production statistics: Year to June 2022 (provisional).

Retrieved 6 March 2024.
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Chapter 1: National circumstances,
institutional arrangements and
cross-cutting information

1.1 Background information on greenhouse gas
inventories and climate change

Greenhouse gases (GHGs) in the Earth’s atmosphere trap warmth from the sun and make
life as we know it possible. The Intergovernmental Panel on Climate Change (IPCC) Sixth
Assessment Report (IPCC, 2021) confirms that the evidence showing humans have an
influence on the climate system is unequivocal. Human-induced climate change is evident in
extreme weather events all around the world. Events such as heatwaves, severe rainfall and
droughts, have become more frequent and extreme as a result of climate change and will
continue to intensify.

Some of the changes to the climate system, including sea-level rise and loss of glaciers, are
irreversible over centuries to millennia. The rate and magnitude of these committed changes,
however, still depend on future greenhouse gas emissions. While the IPCC (2021) revised its
estimate upwards of how much warming has occurred already, scenarios show that we can
still limit warming to 1.5°C. To do that, the world must achieve net zero carbon dioxide (CO3)
emissions by around 2050 along with deep reductions in other GHGs (IPCC, 2022).

1.1.1 United Nations Framework Convention on Climate
Change and the Paris Agreement

The IPCC was established by the United Nations Environment Programme and the World
Meteorological Organization in 1988. Its initial task was to prepare a comprehensive review
and recommendations with respect to the state of knowledge of the science of climate
change; the social and economic impact of climate change, and potential response strategies
and elements for inclusion in a possible future international convention on climate. In 1990,
it concluded that human-induced climate change was a threat to our future.

In response, the United Nations General Assembly convened a series of meetings that
culminated in the adoption of the United Nations Framework Convention on Climate
Change (UNFCCC or the Convention) at the Earth Summit in Rio de Janeiro in May 1992.

The Convention has been signed and ratified by 197 nations, including New Zealand, and took
effect on 21 March 1994.

The main objective of the Convention (UNFCCC, 1992, Article 2) is to achieve:

... stabilization of greenhouse gas concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the climate system. Such a level
should be achieved within a time-frame sufficient to allow ecosystems to adapt naturally
to climate change, to ensure that food production is not threatened and to enable
economic development to proceed in a sustainable manner.
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All countries that ratify the Convention (the Parties) are required to take action to address
climate change, including by monitoring trends in anthropogenic GHG emissions. Producing
the annual inventory of GHG emissions and removals fulfils this obligation. Parties are also
obliged to protect and enhance carbon sinks and reservoirs, for example, forests, and
implement measures that assist in national and/or regional climate change adaptation and
mitigation. In addition, Parties listed in Annex II° to the Convention commit to providing
technology transfer, capacity building and financial assistance to non-Annex I° Parties
(developing country Parties).

Annex | Parties also agreed to aim to return GHG emissions to 1990 levels by the year 2000.
Only a few Annex | Parties made appreciable progress towards achieving this aim. The
international community recognised that the existing commitments in the Convention were
not enough to ensure GHGs would be stabilised at a safe level. In response, in 1995, Parties
launched a new round of talks to provide stronger and more detailed commitments for Annex |
Parties. After two-and-a-half years of negotiations, the Kyoto Protocol was adopted in Kyoto,
Japan on 11 December 1997 with the goal of reducing emissions to 5 per cent below 1990
levels. New Zealand ratified the Kyoto Protocol on 19 December 2002. The Protocol came into
force on 16 February 2005.

The Kyoto Protocol only required Annex | Parties to reduce emissions. While research suggests
that most Annex | Parties have met their emissions reduction targets, global emissions were
continuing to increase.

To accelerate and intensify the actions and investments needed for a sustainable low
carbon future, Parties to the Convention reached a landmark agreement in Paris, France,
on 12 December 2015: the Paris Agreement. New Zealand ratified the Paris Agreement on
4 October 2016.

One result of the extension (as of 13 November 2017) of New Zealand'’s ratification of the
Convention and the Paris Agreement is that New Zealand’s national inventory now includes
GHG emissions and removals estimates from Tokelau.

Although the 1997 Kyoto Protocol also technically remains in force, the Paris Agreement has,
in effect, superseded the Kyoto Protocol as the principal regulatory instrument governing the
global response to climate change.

1.1.2 Inventory reporting

New Zealand’s Greenhouse Gas Inventory (the Inventory) is the official annual report of all
anthropogenic GHGs not controlled by the Montreal Protocol that occur in New Zealand
and Tokelau.

A complete inventory submission contains two main components: the national inventory
document and the common reporting tables (CRT). The Inventory fulfils New Zealand’s
national inventory reporting obligations under both the UNFCCC and the Paris Agreement, as
agreed in decision 1/CP.24 of the Conference of the Parties to the UNFCCC (UNFCCC, 2018a).

> Annex Il to the Convention (a subset of Annex I) lists the Organisation for Economic Co-operation and

Development member countries at the time the Convention was agreed.

& Annex | to the Convention lists the countries included in Annex 11, as defined above, together with

countries defined at the time as undergoing the process of transition to a market economy, commonly
known as ‘economies in transition’.
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The Inventory has been prepared in accordance with chapter Il of the Annex to the decision
18/CMA.1 Modalities, procedures and guidelines for the transparency framework for action
and support referred to in Article 13 of the Paris Agreement and decision 5/CMA.3 Guidance
for operationalizing the modalities, procedures and guidelines for the enhanced transparency
framework referred to in Article 13 of the Paris Agreement.

Consistent with the modalities, procedures and guidelines and decision 5/CMA.3, emissions
estimates provided in this inventory have been compiled in accordance with the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories (IPCC, 2006a). New Zealand’s methodologies
have been improved over time and will continue to be refined as new information emerges
and international practice evolves. The aim is to ensure that the estimates of emissions are
accurate, transparent, complete, consistent through time and comparable with those
produced in the inventories of other Parties.

Inventories are subject to a technical review process administered by the UNFCCC secretariat.
The results of these reviews are available on the UN Climate Change website (www.unfccc.int).

The Inventory reports on emissions and removals of the gases CO,, methane (CH4), nitrous
oxide (N,0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SFs)
and nitrogen trifluoride (NFs).” The indirect GHGs:® carbon monoxide (CO), sulphur dioxide,
oxides of nitrogen and non-methane volatile organic compounds, are also included. Only
emissions and removals of the direct GHGs (CO,, CH4, N>O, SF¢, PFCs, HFCs and NFs) are
reported in total gross and net emissions under the Convention.

This inventory presents emissions for each of the non-carbon dioxide GHGs as carbon dioxide
equivalents (CO;-e) using the 100-year time horizon global warming potential values contained
in the IPCC Fifth Assessment Report (IPCC, 2013). Because GHGs vary in their radiative activity,
and in their atmospheric residence time, converting emissions into CO»-e allows the integrated
effect of emissions of the various gases to be compared.

The gases are reported under five sectors in accordance with those included in the 2006 IPCC
Guidelines (IPCC, 2006b). These represent the main human activities that contribute to the
release or capture of GHGs into, or from, the atmosphere:

e Energy

e Industrial processes and product use (IPPU)

e Agriculture

e Land use, land use change and forestry (LULUCF)
e  Waste.

7 Because nitrogen trifluoride emissions do not occur in New Zealand, they are not included in this report.

8 Indirect greenhouse gases are the gases that have indirect radiative effects in the atmosphere. This

may happen either through conversion of an indirect gas to a direct greenhouse gas in the atmosphere
(for example, where carbon monoxide is converted to carbon dioxide) or when chemical reactions in the
atmosphere involving these gases change the concentrations of direct greenhouse gases.
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Since the 2019 submission, GHG emissions from Tokelau, New Zealand’s overseas dependent
territory,® have been included in the Inventory. Because emissions from Tokelau are small,
and the methodology used varies greatly between Tokelau’s inventory and the inventory for
New Zealand’s mainland territory, emissions from Tokelau are reported separately in the
Other sector.

1.2 A description of national circumstances
and institutional arrangements

1.2.1 National entity or national focal point

In 2002, New Zealand enacted the Climate Change Response Act 2002 (the Act).*® This enabled
New Zealand to meet its international obligations under the Convention and Kyoto Protocol.
The Act has subsequently been amended to enable New Zealand to meet its obligations under
the Paris Agreement. A Prime Ministerial directive for the administration of the Act named the
Ministry for the Environment (MfE) as New Zealand’s ‘inventory agency’. Part 3, section 32, of
the Act specifies the following functions and requirements.

1. The primary functions of New Zealand’s inventory agency are to:

a) estimate New Zealand’s human-induced emissions by sources and removals by sinks
of greenhouse gases on an annual basis

b) prepare the following reports for the purpose of discharging New Zealand’s
obligations:

i.  New Zealand’s annual inventory report under Articles 4 and 12 of the Convention
ii. report of information by New Zealand under Article 13 of the Paris Agreement!!

iii. New Zealand’s national communication (or periodic report) under Article 12 of
the Convention

2. Incarrying out its functions, the inventory agency must:
a) identify source categories
b) collect data by means of:
i.  voluntary collection

ii. collection from government agencies and other agencies that hold relevant
information

iii. collection in accordance with regulations made under this Part (if any)

The United Nations Charter (United Nations, 1945) defines a non-self-governing territory as a territory
“whose people have not yet attained a full measure of self-government”. Tokelau has been on the United
Nations list of non-self-governing territories since 1946, following New Zealand’s declaration of its
intention to transmit information on the Tokelau Islands under Article 73e of the United Nations Charter.

10 The Climate Change Response Act has been amended several times since 2002. The Climate Change

Response (Emissions Trading Reform) Amendment Act 2020, among other things, added reporting under
the Paris Agreement to the functions of the inventory agency.

1 Inserted, on 23 June 2020, by section 56(1) of the Climate Change Response (Emissions Trading Reform)

Amendment Act 2020 (2020 No 22).
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c) estimate the emissions and removals by sinks for each source category

d) undertake assessments on uncertainties

e) undertake procedures to verify the data

f) retain information and documents to show how the estimates were determined.

Compliance provisions in section 36 of the Act authorise inspectors to collect information
needed to estimate emissions or removals of GHGs.

1.2.2 Inventory preparation process

New Zealand has a national system in place for inventorying anthropogenic emissions by
sources and removals by sinks of all GHGs not controlled by the Montreal Protocol.

New Zealand maintains a set of guidelines that document the tasks required to officially
submit the national inventory. These guidelines cover multiple aspects of the production of the
Inventory: inventory management, inventory planning and preparation, quality assurance and
quality control (QA/QC) processes, communication and error management. The guidelines are
a living document that is updated as required.
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Inventory planning and preparation

Figure 1.2.1 summarises the inventory planning and preparation process.

Figure 1.2.1 Summary of New Zealand’s inventory planning and preparation
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Inventory planning

Inventory planning is a two-phase process. The first phase, sectoral planning, involves planning
for the inventory compilation at the sector level. This includes planning for technical projects,
actions and procedures that are specific to each sector. The second phase, national compilation
and publication planning, involves planning for the cross-sectoral compilation process.

Once the sectoral planning is complete, the plans are coordinated among the agencies and
adjustments are made as necessary. This usually happens through a lessons learned workshop
and a production planning workshop. The lessons learned workshop is dedicated to analysing
what worked well and what did not in the previous inventory cycle. During the production
planning workshop, the following are discussed and agreed:

e inventory deliverables

e QA/QC deliverables

e schedule of major milestones

e changes to chapter structure

e approach for solving problems during inventory preparation.

The second phase of the inventory planning, the national compilation and publication
planning, comprises two workshops. The first workshop, scheduled towards the end of each
calendar year, is dedicated to cross-sectoral compilation and publication planning. Participants

include MfE’s publication and public liaison teams as well as the inventory production team.
Timelines discussed and agreed cover:

e national compilation
e publication

e publicrelations.
Lessons learned are also considered in developing the plan.

The second workshop in the second phase of the inventory planning is dedicated to key
messages for the inventory, which is an integral part of the cross-sectoral compilation. The
workshop’s output is the set of key inventory messages agreed among the sector leads,
National Inventory Compiler and primary peer reviewers. The key messages are used in both
the national inventory document and supplementary inventory summary materials published
on MfE’s website.

The inventory planning process for Tokelau is governed by a memorandum of understanding
between New Zealand and Tokelau. For further information, see chapter 8.

Inventory preparation

The Inventory preparation cycle has three phases: data collection and preliminary processing,
final data processing and chapter preparation, and the national inventory compilation.

The first phase, data collection and preliminary processing (June to October), includes data
cleansing, data checks and preliminary formatting of data for further use. This phase may also
include analysing potential improvements and related recalculations involved in the Inventory.

The second phase of the Inventory preparation (October to January) includes final data
processing and drafting of sector chapters. During this phase, emissions estimates are
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finalised, final data quality control and verification are performed, data are loaded into the
GHG Inventory Reporting Tool to populate the CRT and sector chapters are updated, reviewed
and approved.

The final phase of the Inventory preparation (February to April) includes cross-sector analyses,
national inventory compilation and publication, and the production of supplementary material
for New Zealand’s Minister of Climate Change and the general public. Since 2020, the inventory
compilation team has been developing and implementing new automated processes for the
compilation of some of its cross-sector chapters.

Tokelau follows the same inventory preparation cycle. The inventory data from Tokelau are
prepared in November and undergo the same processes as the rest of the inventory.

During the inventory planning and preparation cycles, the National Inventory Compiler,
technical lead and inventory project manager have regular meetings with sector leads and
experts to ensure that all issues are addressed and the production proceeds as planned. The
inventory QA/QC manager also has regular meetings with sector leads to monitor QA/QC
processes and procedures that are in place to ensure the quality of the final product meets the
Convention standards and the QA/QC deliverables are produced according to the agreed plan.
The National Inventory Compiler, technical lead and the QA/QC lead provide technical support
and advice to the sector leads when required.

1.2.3 Archiving of information

To provide data security and file recovery for the Inventory, the information and data are held
in secured locations in MfE’s Microsoft 365 environment. MfE’s security policies and settings,
including version control and retention, protect against data breach and data loss.

New Zealand’s inventory archiving system reflects the distributed system as follows.

e Allfiles for the Inventory are stored in MfE’s secure file management system and backed
up on several different devices held in different locations. This covers all data files and
supplementary materials as part of the submission for the Inventory, CRT, database back-
up files from the GHG Inventory Reporting Tool, sectoral chapters, the compiled inventory,
confirmations of sign-off, communication between New Zealand’s inventory team and the
expert review team, national inventory system, process maps, project planning and
documentation, and other related documents for the Inventory.

e Each sectoral agency keeps its data in secure file systems, including communication with
contractors, activity data, emission factors, preliminary calculations and specific software
applications containing sectoral data models.

e Each of the agencies involved in the preparation of the Inventory has security procedures, in
case of natural disasters, fire, flood or other accidents, which are kept at a high standard.

1.2.4 Processes for official consideration and approval
of inventory

New Zealand applies a hybrid (centralised—distributed) approach to the production of the
Inventory. MfE, as New Zealand’s inventory agency, manages and coordinates the Inventory
production, compiles and publishes the inventory, and submits it to the UNFCCC secretariat, in
a centralised manner. The National Inventory Compiler is based at MfE. A number of designated
government departments carry out sector-specific work, which includes obtaining and
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processing activity data, estimating emissions, preparing sectoral CRT files and writing sectoral
inventory chapters. Arrangements with these government departments have evolved and
continue to do so, as resources and capacity allow, in response to a growing understanding of
the reporting requirements and when those requirements change.

Inventory governance within each sector, as well as sector-level quality control, is managed by
the department responsible for the sector. The Reporting Governance Group (RGG) provides
cross-agency governance over the climate change reporting, modelling and projections of
GHG emissions and removals. The RGG is chaired by the manager of the inventory compilation
team (within MfE). Its membership includes representation from other teams within MfE, the
Ministry for Primary Industries (MPI), the Ministry of Business, Innovation and Employment
(MBIE) and the Environmental Protection Authority (EPA), as well as observers (Ministry of
Foreign Affairs and Trade, Ministry of Transport, Government of Tokelau and Stats NZ). The
main roles and expectations of the RGG include:

e guiding, conferring and approving (on the basis of advice from technical experts) major
inventory recalculations and improvements; GHG emissions projections and their
assumptions; analytical systems and tools for climate change reporting; planning and
priorities; key messages; and management of stakeholders and risks

e focusing on the delivery of reporting commitments to meet national and international
requirements

e providing reporting leadership and guidance to analysts and technical specialists involved
in this work

e sharing information, providing feedback and resolving any differences among agencies
that impact on the delivery of the inventory work programme.

In addition to its overall inventory coordination role, MfE compiles estimates for:

e emissions from the IPPU sector (non-CO; gases through industry surveys and CO, data
provided by MBIE and the EPA)

e emissions from the Waste sector
e emissions and removals from the LULUCF sector

e emissions from Tokelau.

MfE conducts field measurement programmes and undertakes land use mapping from satellite
imagery to estimate the emissions and removals from the LULUCF sector. This is supplemented
with data on forestry grant schemes, forest harvest volumes, harvested wood products
production and non-CO, emissions that are collected through surveys of the sector.

MfE coordinates the preparation of Tokelau’s inventory data and information with the Tokelau
Ministry of Climate, Oceans and Resilience (MiCORE).

MBIE estimates all emissions from the Energy sector and CO; emissions from the IPPU sector,
based in part on New Zealand Emissions Trading Scheme (NZ ETS) returns.

MPI estimates emissions from the Agriculture sector. The estimates are underpinned by
research and modelling undertaken at New Zealand’s Crown research institutes, universities
and private research companies, and survey data collected by the national statistics agency
Stats NZ and key sector organisations.

MiCORE and the Tokelau National Statistics Office coordinate efforts in activity data collection
and data processing to estimate emissions from Tokelau for all inventory sectors.
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The Climate Change Response Act 2002 establishes the requirement for an emissions trading
registry and a registrar. The EPA is the designated agency responsible for managing the
administration of the NZ ETS and implementing and operating New Zealand’s national registry,
the New Zealand Emissions Trading Register. The EPA collects and publishes information on
emissions (www.epa.govt.nz/industry-areas/emissions-trading-scheme/ets-reports/emissions-
returns/). The inventory arrangements are presented in figure 1.2.2, which shows the specific
responsibilities of different agencies involved in the inventory production as well as their
contribution to the submission.

Figure 1.2.2 New Zealand’s inventory system at a glance: how different agencies are involved

Ministry for the Environment

General inventory functions

* Programme management © Supplementary products

* Compilation o Overall quality assurance and Tokelau sector
* Cross-sectoral analyses quality control management

® Publication e Communications

Ministry of
Climate,
Oceans and
Resilience

Sectoral Inventories

Tokelau data
and peer
review

LULUCF IPPU data Waste Tokelau
data and and data and data and
chapter chapter chapter chapter

New Zealand’s
inventory agency

Energy
sector

Agriculture
sector New CO, data

New Zealand New E | dfort‘ |

SIS - ner: naustria

Zealand Emnss{ons Zealand datgy Processes
Emissions Trading Emissions and

Trading Register Trading and Product
Scheme Scheme chapter Use

data data

Agriculture
data and
chapter

Ministry of
Business,
Innovation and
Employment

Energy
Infoshare Stats NZ Infoshare data

Environmental
Protection
Authority

Ministry for
Primary
Industries

New Zealand
businesses

The National Inventory Compiler coordinates the calculation of level and trend uncertainties,
along with key category assessment, and finalises the Inventory. The Inventory is then
approved for publication by the New Zealand Secretary for the Environment or their
delegate before submission to the UNFCCC secretariat.

The Inventory is published on the MfE and UN Climate Change websites.
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1.3 Brief general description of methodologies
(including tiers used) and data sources used

The guiding documents underpinning the Inventory’s preparation are the preparations for the
implementation of the Paris Agreement and the first session of the Conference of the Parties
serving as the meeting of the Parties to the Paris Agreement (UNFCCC, 2018a), the modalities,
procedures and guidelines for the transparency framework for action and support referred to
in Article 13 of the Paris Agreement (UNFCCC, 2018b) and the guidance operationalising the
modalities, procedures and guidelines for the enhanced transparency framework referred to
in Article 13 of the Paris Agreement (UNFCCC, 2021).

The New Zealand methodology for estimating greenhouse gas emissions and sinks uses a
combination of country-specific and IPCC methodologies and emission factors. These methods
are consistent with the IPCC 2006 Guidelines (IPCC, 2006b). The IPCC (2006) provides a number
of possible methodologies for calculating emissions or removals from a given category. In most
cases, these possibilities represent calculations of the same form where the differences are in
the level of detail at which the calculations are carried out. The methodologies are provided

in a structure of three tiers that describe and connect the various levels of detail at which
estimates can be made. The choice of method depends on factors such as the importance of
the inventory category and the availability of data. The tiered structure ensures that estimates
calculated at a highly detailed level can be aggregated up to a common minimum level of
detail for comparison with all other reporting countries. The methods for estimating emissions
and/or removals are distinguished between the tiers as follows.

e Tier 1 methods apply IPCC default emission factors and use IPCC default methods.
e Tier 2 methods apply country-specific emission factors and use IPCC default methods.

e Tier 3 methods apply country-specific emission factors and use country-specific methods.

This section provides a brief description of the methodology for each sector in the Inventory.
Refer to each sector chapter for more details.

Energy

Greenhouse gas emissions from the Energy sector are calculated using a detailed sectoral
approach that applies a mixture of Tier 1, Tier 2 and Tier 3 methods. Higher-tier methods are
applied to key categories. This bottom-up approach is demand-based: it involves processing
energy data collected on a regular basis through various surveys. For verification, New Zealand
also applies the IPCC reference approach to estimate CO, emissions from fuel combustion for
the time series 1990 to 2022 (see annex 3).

The activity data used for the sectoral approach are referred to as ‘observed’ energy-use
figures. These are based on surveys and questionnaires administered by MBIE. The differences
between ‘calculated’ and ‘observed’ figures are reported as statistical differences in the energy
balance tables released along with Energy in New Zealand (MBIE, 2023). Note that, due to the
intervening time between the publication of Energy in New Zealand and the preparation of this
submission, some data revisions may have occurred.

IPPU

New Zealand uses a combination of IPCC Tier 1 and Tier 2 methods for the IPPU sector. Tier 2
methods are used for all key categories. Country-specific emission factors have been used
where available, including for emissions of indirect GHGs.
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For the Product uses as substitutes for ozone depleting substances (ODS) category, updated
activity data were obtained through a detailed annual survey covering the electrical,
refrigeration and other industry participants (Verum Group Ltd, unpublished), as well as
importers of HFCs and other substances in this category.

For small amounts of indirect GHG emissions reported in the Chemical industry category and
the Other product manufacture and use category, data were obtained by a detailed industry

survey and analysis in 2006 (CRL Energy, unpublished). Emissions and activity data have been
extrapolated for the years since that time.

Agriculture

New Zealand has developed a largely Tier 2 (with some Tier 1 aspects and other aspects
reflecting Tier 3) methodology with country-specific emission factors for a range of
emissions sources.

This methodology uses detailed data on livestock population and production to calculate
livestock energy requirements for four major livestock categories (Dairy cattle, Non-dairy
(beef) cattle, Sheep and Deer). Other livestock are classified as ‘minor’ due to their small
total contribution to agricultural emissions and are outlined below. Animal population data
are collected by Stats NZ. Productivity data are available from the Livestock Improvement
Corporation and industry organisations, such as Beef + Lamb New Zealand Ltd and Dairy NZ,
which regularly collect animal sector statistics. Statistics on animal carcass weights are
collected by MPI and are used to derive live weights.

Other livestock species combined (Swine, Goats, Horses, Llamas and alpacas, Mules and asses
and Poultry) account for less than 0.5 per cent of New Zealand’s agriculture emissions.
Emissions from these minor livestock species are estimated using Tier 1 methods. Where
information is available, New Zealand has used country-specific emission methodology and
factors. There is no known farming of fur-bearing animals in New Zealand.

For estimating emissions from the Agricultural soils category, New Zealand uses methodologies
based on the 2006 IPCC Guidelines (IPCC, 2006d), the outputs of the Tier 2 livestock population
characterisation, modelling of the livestock nutrition and energy requirements, and data on
the application of nitrogen fertilisers. New Zealand uses a combination of default and
country-specific emission factors and parameters to calculate N,O emissions from the
Agricultural soils category.

Details on these emission factors and parameters are given in chapter 5 (tables 5.5.2, 5.5.3
and 5.5.4) and annex 5 (tables A5.1.5, A5.1.6 and A5.1.7). Chapter 5, table 5.5.5 contains the
parameters used to estimate emissions where specific mitigation technologies are used.
Activity data for the Liming category are obtained from Stats NZ, and activity data on the
use of synthetic fertiliser containing nitrogen are provided by the Fertiliser Association of
New Zealand. A Tier 2 (model) approach is used to calculate emissions from the Burning of
agricultural residues category. No rice cultivation or CO; emissions from other carbon-
containing fertilisers occur in New Zealand.

LULUCF

New Zealand uses a combination of Tier 1, Tier 2 and Tier 3 methodologies for estimating
emissions and removals for the LULUCF sector. Tier 2 or Tier 3 approaches have been applied
to estimate biomass carbon in the pools with the most living biomass at maturity: Pre-1990
natural forest, Pre-1990 planted forest, Post-1989 natural forest, Post-1989 planted forest,
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Perennial cropland and Grassland with woody biomass. For all other land use categories, a Tier
1 approach is used for estimating biomass carbon. A Tier 2 modelling approach has also been
used to estimate carbon changes in the mineral soil component of the soil organic matter pool,
while Tier 1 is used for organic soils. Furthermore, a Tier 2 approach has been used to estimate
carbon stock changes in the Harvested wood products category.

New Zealand has established a data collection and modelling program for the LULUCF sector
called the Land Use and Carbon Analysis System (LUCAS). The LUCAS program includes:

e use of field plot measurements for natural and planted forests

e use of allometric models and a forest carbon modelling system to estimate carbon stock
and carbon stock change in natural and planted forests respectively (Paul et al., 2020,
unpublished(a), unpublished(b), unpublished(c); Paul and Wakelin, unpublished)

e wall-to-wall land use mapping for 1990, 2008, 2012 and 2016 using satellite and aircraft
remotely sensed imagery, with additional information on post-1989 forest afforestation
and deforestation of planted forest used for estimating the change

o development of databases and applications to store and process all data associated with
LULUCEF activities.

Waste

New Zealand uses Tier 2 methodologies for estimating emissions from the Solid waste
disposal source category, which is a key category, and for some wastewater emissions.
Tier 1 methodologies are used to estimate other emissions from the Waste sector.

Activity data have come from a variety of sources. Municipal solid waste disposal data, from
mandatory reporting under the Waste Minimisation Act 2008 and from the NZ ETS, were used
for the years for which they are available (2010 onwards). Activity data for all other sources
were based on specific surveys. Interpolation based on gross domestic product or population
is used for other years.

Country-specific emission factors have been used where available, including parameters
for municipal waste (Eunomia, unpublished) and for treatment of some types of industrial
wastewater (Cardno, unpublished).

Methodological issues are discussed under each source category in chapter 7.

Other sector (Tokelau)

The Tokelau National Statistics Office collects and processes activity data from Tokelau for
inventory preparation. Chapter 8, table 8.1.1 contains the key sources of the activity data
from Tokelau used in Tokelau’s GHG inventory. Tier 1 methodological approaches with default
emission factors were used for estimating emissions from all Tokelau source categories.

1.4 Brief description of key categories

The 2006 IPCC Guidelines (IPCC, 2006b) identify a key category as one that is prioritised within
the national inventory system because its estimate has a significant influence on a country’s
total inventory of direct GHGs in terms of the absolute level of emissions, the trend in
emissions, or both.

Key categories identified within the inventory are used to prioritise inventory improvements.
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The key categories in the inventory have been assessed using the approach 1 level (L1) and
approach 1 trend (T1) methodologies from the 2006 IPCC Guidelines (IPCC, 2006b). This is
because some categories in the inventory apply default uncertainty values for emissions
estimates, and developing country-specific uncertainty values is resource prohibitive.

The key category analysis identifies key categories of emissions and removals as those that
sum to 95 per cent of the gross or net level of emissions and those that are within the top
95 per cent of the categories that contribute to the change between 1990 and 2022, or the
trend of emissions. New Zealand does not currently use qualitative assessment to identify
any key categories.

In accordance with the 2006 IPCC Guidelines (IPCC, 2006b), the key category analysis is
performed once for the inventory excluding the LULUCF sector and then repeated for the
inventory including the LULUCF sector. Non-LULUCF categories that are identified as key in
the first analysis are still counted even when they are not identified as a key category in the
analysis that includes the LULUCF sector.

The key category analysis performed for the inventory differs from that produced in the GHG
Inventory Reporting Tool, because the level of aggregation of categories is adjusted to better
reflect New Zealand’s emissions profile. Specifically, a large proportion of emissions from
the Energy and Agriculture sectors is disaggregated further than the key category analysis
generated in the GHG Inventory Reporting Tool, to allow for a more evenly proportioned
analysis of categories.

The major contributions to the level analysis of net emissions for 2022 were:

e  CH4emissions from Dairy cattle — Enteric fermentation (14.9 per cent)

e CO; emissions from Forest land remaining forest land (14.0 per cent)

e  CO; emissions from Road transportation — Liquid fuels (11.5 per cent)

e CH4emissions from Sheep — Enteric fermentation (8.3 per cent).

The key categories that were identified as having the largest relative influence on the trend,
when compared with the average change in net emissions from 1990 to 2022, were:

e CH4emissions from Sheep — Enteric fermentation (16.2 per cent as a decrease)

e CO; emissions from Forest land remaining forest land (14.7 per cent as a decrease)

e CO; emissions from Forest land — Land converted to forest land (12.5 per cent as an
increase)

e CH,4emissions from Dairy cattle — Enteric fermentation (8.7 per cent as an increase).

For gross emissions, the major contributions to the level analysis for 2022 were:

e  CH4emissions from Dairy cattle — Enteric fermentation (20.4 per cent)

e  CO; emissions from Road transportation — Liquid fuels (15.8 per cent)

e CH,4 emissions from Sheep — Enteric fermentation (11.3 per cent)

e CH,4 emissions from Non-dairy (beef) cattle — Enteric fermentation (9.2 per cent).

The key categories that were identified as having the largest relative influence on the trend,
when compared with the average change in gross emissions from 1990 to 2022, were:

e CH,4 emissions from Sheep — Enteric fermentation (21.9 per cent as a decrease)

e CH,4 emissions from Dairy cattle — Enteric fermentation (18.6 per cent as an increase)
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e CO; emissions from Road transportation — Liquid fuels (11.4 per cent as an increase)

e CO; emissions from Energy industries — Manufacture of solid fuels and Other energy
industries — Gaseous fuels (4.1 per cent as a decrease).

The full analyses and results of the key category assessments are provided in annex 1.

1.5 Brief general description of QA/QC plan
and implementation

Quality assurance® and quality control® are integral parts of preparing New Zealand’s
inventory. MfE’s QA/QC plan (annex 4), required under the Paris Agreement (UNFCCC, 2018b),
formalises the documentation and archiving of the QA/QC procedures. This plan has been
updated over time as the QA/QC tools have been developed and, where possible, automated.
Details of the QA/QC activities performed during the compilation of the 2024 submission are
discussed in the relevant sections below. Examples of QA/QC checks are provided in the Excel
spreadsheets accompanying this submission.

Quality control

The focus of New Zealand’s QA/QC plan is to meet the transparency, accuracy, completeness,
consistency and comparability (TACCC) principles while ensuring efficient use of resources and
to mitigate QA/QC-related risks in the inventory planning and preparation process.

The main elements of the plan include:

e revising the QA/QC deliverables to ensure they are fit for purpose, well supported with
relevant templates, and adapted to the changes in the inventory software tools

e reinforcing the error-checking process by providing dedicated personnel and support to
the sector leads

e applying automated inventory tools, where available, to minimise the number of errors
during data transfers

e adjusting QA/QC tools to accommodate any changes in the GHG Inventory Reporting Tool
software that have been introduced since the previous submission

e performing data integrity checks in the GHG Inventory Reporting Tool and adhering to the
reporting guidelines once data compilation in each sector is complete

e ensuring the chapters in the Inventory and their structure demonstrate transparency of
the methods and incorporate suggestions from previous inventory reviews.

Completion of the IPCC 2006 Tier 1 QC check sheets for each sector is the responsibility of the
sector leads (see table 1.5.1 for a list of the responsible agencies). The Tier 1 checks are in line
with the 2006 IPCC Guidelines (IPCC, 2006b). Wherever possible, manual checking is replaced
by, or supplemented with, automated checks.

12 Quiality assurance (QA) is a planned system of review procedures conducted by personnel not directly

involved in the inventory compilation and development process.

13 Quiality control (QC) is a system of routine technical activities to assess and maintain the quality of the

inventory as it is being compiled. It is performed by personnel compiling the inventory.
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The sectoral contributions to the Inventory — that is, sector chapters and data preparation
—and Tier 1 QC checks are signed off by the responsible agency before final approval of the
Inventory by the national inventory agency (MfE) and submission to the UNFCCC secretariat.

MfE uses the QC-checking procedures included in the GHG Inventory Reporting Tool to ensure
the data submitted to the UNFCCC secretariat are complete. In addition, data in the GHG
Inventory Reporting Tool are checked for anomalies, errors and omissions.

After the CRT data are compiled for each inventory sector, MfE personnel review the CRT
data for each sector and category for data integrity and time-series consistency before sector
finalisation. The purpose of this review is to ensure that the CRT do not contain blank entries
in the reported categories and that all instances of using the ‘IE’ (included elsewhere) and ‘NE’
(not estimated) notation keys for GHG emissions, as well as large variations in the implied
emission factors, have been explained. The results of these checks are provided to the sector
leads so they can make any corrections and include the relevant references and explanations,
if required, to finalise the CRT data for each inventory sector.

Annex 4 contains details of the QA/QC plan including the processes applied during the
preparation of the Inventory.

Table 1.5.1 Agency responsible for each sector
Energy sector Ministry of Business, Innovation and Employment
IPPU sector Ministry for the Environment
LULUCF sector Ministry for the Environment
Waste sector Ministry for the Environment
Tokelau Ministry for the Environment, Tokelau Government
Agriculture sector Ministry for Primary Industries
NZ ETS Register Environmental Protection Authority
National inventory agency Ministry for the Environment

The Energy and Agriculture activity data provided by Stats NZ are official national statistics
(known as ‘Tier 1 statistics’). As such, they are subject to their own rigorous QA/QC
procedures.

Human population and animal production statistics provided by Stats NZ are also used for
estimating emissions from the Waste sector.

Tokelau’s activity data undergo QC processes at the Tokelau National Statistics Office.
Tokelau’s inventory estimates in the CRT undergo QA/QC processes that are similar to
those of other inventory sectors.

Quality assurance and quality control

New Zealand’s QA/QC system includes prioritisation of improvements, processes around
accepting improvements into the inventory, in-depth review of sector inventories or their
components every 5 to 10 years, and improving the expertise of key contributors to the
inventory. The government audit agency (Audit New Zealand) makes annual audits of the
inventory performance. New Zealand also considers the international inventory reviews
performed by expert review teams through the transparency arrangements under the
UNFCCC and Paris Agreement as an important element of QA/QC. The main aspects of
QA/QC are explained in detail below.
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All sector leads are encouraged to schedule QA/QC audits of their systems at least every
five years. Sector-specific examples are provided below.

The Energy sector lead discussed sectoral issues with the Danish inventory team during
bilateral meetings in 2017 dedicated to different aspects of the Energy sectoral inventory.
Specific issues were: data sources, data collection and verification processes; using NZ ETS
data for higher-tier methods in the Energy sector; applying higher-tier methods for road
transport; disaggregation of non-road liquid fuel use; and fugitive emissions from fuels. In
2019, an external consultant was contracted to review and develop a QA/QC plan for the
Energy sector. Most recommendations from that review have already been implemented,
and work continues on addressing the remaining issues.

The Agriculture sector completed a major QA/QC review of its calculation models with an
external party in 2013. Since then, other QA/QC activities for the Agriculture sector have
included a bilateral review with Australia in 2014 and an external review of equations used

to determine metabolisable energy requirements in 2016. In 2022, work began to migrate the
Agriculture calculation models from an Excel-based system combined with Visual Basic for
Applications code to an R-based system. The attention to detail required to replicate the
model also acted as a QA/QC review. The R model and Excel model were run in parallel over
the 2023 reporting cycle and compared again in detail. The increased transparency of the R
model allows for a greater level of oversight by the analysts in the inventory team, making
future QA/QC of the calculations easier. Work to develop a farm level emissions calculation
methodology provided additional QA/QC. This involved experts at MPI outside of the inventory
team going through the calculations in detail in order to adapt them for the farm level
application. For more information, see chapter 5, section 5.1.6.

Prioritisation of improvements

Priorities for the development of the inventory are guided by:

e the results of key category analyses (level and trend)

¢ the degree of improvement to be achieved for existing emissions and removal estimates
e the availability of resources required to implement the change

e recommendations from previous international reviews of the inventory.

Uncertainties are also considered in prioritising improvements. For example, if a change in a
methodological approach may lead to a significant increase in uncertainty of the estimates,
then the proposed change may be rejected on the basis of an undesired increase in uncertainty.
Otherwise, if the proposed improvement is not expected to affect the uncertainty significantly
or will reduce uncertainty, then the change is likely to be accepted. Sectors are encouraged to
develop annual inventory improvement and QA and QC plans to reflect current and future
development of the inventory.

Acceptance of improvements and recalculations

All proposed improvements in the inventory undergo peer review by an independent expert
or a group of experts. The change will be included in the inventory only if the peer reviewer
concludes that the change is consistent with 2006 IPCC Guidelines (IPCC, 2006a) for the
preparation and continuous improvement of national greenhouse gas inventories.
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Given the significance of the Agriculture sector to New Zealand’s emissions, the Government
established the Agriculture Inventory Advisory Panel. The Panel is an independent group of
experts who assess if proposed improvements and recalculations in the sector’s emissions are
scientifically robust enough to include in the inventory. Reports and/or papers on proposed
changes must be peer reviewed before they are presented to the Panel. The Panel then
advises MPI of its recommendations. Refer to chapter 5, section 5.1.5 for further details.

All major recalculations for and improvements to the inventory require the approval of the
RGG. The recalculations need to be sufficiently explained in terms of improving one or more of
the TACCC principles. If, due to the recalculations, emissions from the recalculated category
are higher than 500 kilotonnes carbon dioxide equivalent (kt CO»-e), the results of and reasons
for the recalculations are documented and archived for future reference.

Verification activities

Where relevant, further verification activities carried out for a sector are discussed in the
sector-specific chapters of this report.

In the Energy sector, the reference approach is used to verify the emissions estimates for CO;
obtained from the sectoral approach. Further detail is provided in annex 3.

New Zealand Emissions Trading Scheme

The NZ ETS is one of the Government’s primary tools for reducing greenhouse gas emissions.
This section explains the background of the NZ ETS and how the data collected for the NZ ETS
have been used to verify CO, emissions in the Energy and IPPU sectors.

New Zealand Units

The NZ ETS is based on trading units that represent 1 tonne of CO;-e, called New Zealand Units
(NZUs), which are created and distributed by the New Zealand Government. The scheme was
established through an amendment to the Climate Change Response Act 2002%* and came

into effect progressively from 2008, with coverage since 2010 of all substantial emissions
except agricultural CHs and N;O. Sectors under the scheme are required to report on their
emissions and surrender units to the Government to cover their emissions. The Government
supplies units for emissions removals through forestry and exports of emitting products from
New Zealand. Units are also supplied as industrial allocation to firms carrying out activities that
are emissions intensive and trade exposed, to address the risk of emissions leakage, and via
guarterly auctions. The emissions price is determined by the market, based on supply and
demand of units, and this price creates a financial incentive for businesses that emit GHGs to
invest in technologies and practices that reduce emissions.

Amendments to the Climate Change Response Act 2002%° in 2020 made changes to the NZ ETS
that have now been implemented. The most significant changes are the introduction of
auctioning and caps on the supply of emission units, which took effect from 1 January 2021.
The fixed-price option, or price ceiling, was increased for 2020 and removed entirely for
emissions occurring after 1 January 2021.

14 Climate Change Response (Emissions Trading) Amendment Act 2008.

15 Climate Change Response (Emissions Trading Reform) Amendment Act 2020.
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Verification

Participants in the NZ ETS are required to record and report the GHG emissions for which they
have obligations or the removals for which they can claim NZUs. Participants with obligations
are also required to annually surrender NZUs to cover their emissions. How participants
estimate their emissions is set out in the regulations prescribed under the Climate Change
Response Act 2002. The schedule for sectors entering the NZ ETS is detailed in table 1.5.2.

For this submission, data collected for the NZ ETS were used to verify the inventory estimates
for CO, emissions in the Energy and IPPU sectors (see chapter 3 and chapter 4 for further detail
of the verification). Data from the NZ ETS were used as a primary source in the IPPU sector for
the cement and lime industries, and in the Waste sector to verify activity data on municipal
waste disposal. Data reported under the Waste Minimisation Act 2008 have been used as the
primary data (see chapter 7 for details).

The NZ ETS data are also used for verifying activity data in the LULUCF sector. Forest age, area
and deforestation as reported under the NZ ETS are used for verifying the areas of pre-1990
planted forest, post-1989 forest and deforestation.

Table 1.5.2 Dates for sector entry into the New Zealand Emissions Trading Scheme

Sector Voluntary reporting Mandatory reporting Obligations
Forestry - - 1 January 2008
Transport fuels - 1January 2010 1July 2010
Stationary energy, including electricity production - 1January 2010 1July 2010
IPPU - 1January 2010 1July 2010
Synthetic gases 1January 2011 1January 2012 1January 2013
Waste 1January 2011 1January 2012 1January 2013
Agriculture 1January 2011 1January 2012 -

Treatment of confidentiality issues

When specific emissions and activity data in the inventory can result in identifying individuals
and/or individual businesses and, therefore, affect their wellbeing, commercial interest in
trade and/or negotiations, those data are considered to be confidential.

The inventory is a Tier 1 statistic under New Zealand’s official statistics system. The inventory
compilation process adheres to the Principles and Protocols for Producers of Tier 1 Statistics
(Stats NZ, 2007). The relevant definition of confidentiality (protocol 4) is as follows.

e Confidentiality refers to the protection of individuals’ and organisations’ information,
and ensuring that the information is not made available or disclosed to unauthorised
individuals or entities.

e The protection of respondents’ information is a cornerstone of maintaining the integrity
of the Official Statistics System.

Confidential data are aggregated so as to draw out the information that is important to the
user, without disclosing confidential data (IPCC, 2006b). For New Zealand, confidentiality
issues largely apply to sources of emissions in the Energy and IPPU sectors, where an entire
industry or source category is often represented by just one or two companies. Therefore,
a practice of presenting information as an ‘industry average’ is often not applicable in

New Zealand because this would breach business confidentiality. Confidential information
is held by the agencies preparing the inventory sector estimates (MPI, MBIE, EPA and MfE),
and each agency has security procedures (e.g., password-restricted access to files on
computers) to keep the data confidential.
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To protect the confidentiality of businesses that contribute data to the inventory, two
approaches are used.

e  Where emissions cannot be reported without compromising confidentiality, the
corresponding activity data are not reported and are marked as confidential in the CRT.

e  Where reporting emissions data would risk breaching confidentiality, the emissions data
are aggregated with other emissions from a different source category. The notation key
‘IE” is used.

1.6 General uncertainty assessment, including
data pertaining to the overall uncertainty of
inventory totals

Uncertainty estimates are an essential element of a complete inventory. The purpose of
uncertainty information is not to dispute the validity of the inventory estimates but to help
prioritise efforts to improve the accuracy of inventories and guide decisions on methodological
choice (IPCC, 2006b). Inventories prepared in accordance with the 2006 IPCC Guidelines

(IPCC, 2006a) will typically contain a wide range of emissions estimates, varying from carefully
measured and demonstrably complete data on emissions, to order-of-magnitude estimates for
highly variable emissions such as N,O fluxes from soils and waterways (IPCC, 2006b).

New Zealand includes an uncertainty analysis of the aggregated figures applying approach 1
from the 2006 IPCC Guidelines (IPCC, 2006b).

Uncertainties in the categories are combined to provide uncertainty estimates for all emissions
for the latest reporting year and the base year, and the uncertainty in the trend over time.
Annex 2 sets out uncertainties for net emissions, where removals under LULUCF categories
are included (table A2.1.1), and gross emissions excluding LULUCF (table A2.1.2).

In most instances, the uncertainty values are determined by analysis of emission factors or
activity data using expert judgement from sectoral or industry experts, or by referring to
uncertainty ranges provided in the 2006 IPCC Guidelines (IPCC, 2006b). Uncertainties for the
source categories were originally determined at the lowest level where information and
data were available. The uncertainty estimates within each sector were made by the
personnel at the agencies responsible for the sector, which is a part of New Zealand’s
national system arrangements.

The low-level uncertainties have then been aggregated to various extents by the sector
compiling agencies as far as the second-level category for each of CO,, CHa, N2O and SFe
separately and for HFCs and PFCs as groups. These data at the aggregated category level
have been submitted to the National Inventory Compiler for performing overall uncertainty
calculations for level and trend uncertainties for gross and net emissions (excluding and
including LULUCF).

In most cases, to aggregate uncertainties from subcategories, sectoral compilers used the
approach 1 recommended in the 2006 IPCC Guidelines (IPCC, 2006b, equation 3.2, page 3.28).

Each category addresses specific uncertainties, with the default uncertainties from the IPCC
being applied in almost all instances.
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Country-specific estimates of uncertainty have been made in the Product uses as substitutes
for ODS category, reflecting the quality of data provided by survey respondents, and have been
updated as needed for this submission.

The uncertainty for CH, emissions from enteric fermentation was calculated by expressing
the coefficient of variation according to the standard error of the CH, yield. A Monte Carlo
simulation has been used to determine uncertainty for N,O from agricultural soils. For the
2012 data, the uncertainty in the annual estimate was calculated using the 95 per cent
confidence interval determined from the Monte Carlo simulation as a percentage of the
mean value.

In the LULUCF sector, uncertainties were combined and aggregated using the error
propagation procedure outlined in approach 1 in the 2006 IPCC Guidelines (IPCC, 2006b,
equation 3.1 and equation 3.2, page 3.28). These uncertainties incorporate natural variability,
measurement error and model prediction error. The uncertainties in the net carbon emissions
for each category in the LULUCF sector are given within the relevant sections of chapter 6.
Detailed analysis of LULUCF uncertainties is presented in annex 5, section 5.2.8.

Throughout the following section where comparisons are made with respect to the previous
submission’s uncertainties, the previous submission’s uncertainties were recalculated using
IPCC Fifth Assessment Report global warming potential 100 values to enable like-for-like
comparisons with this submission’s uncertainties (IPCC, 2013).

Gross emissions

Uncertainty in 2022 — level assessment

The uncertainty in gross emissions (excluding emissions and removals from the LULUCF sector)
in 2022 is £8.8 per cent. This is an increase of 0.3 per cent from that reported for 2021 in the
previous submission. Emissions contributing the most to the overall uncertainty of gross
emissions in 2022 were CH, from Enteric fermentation (£16.0 per cent) at 6.7 per cent, N,O
from Agricultural soils (£56.1 per cent) at 4.5 per cent and CH,4 from Solid waste disposal
(£95.1 per cent) at 3.4 per cent. The uncertainty in these categories reflects the inherent
variability when estimating emissions from natural systems.

Uncertainty in 1990 — level assessment

In 1990, the uncertainty in gross emissions was 9.7 per cent. This is an increase of 0.05 per
cent from the previous submission. Emissions of CH, from Enteric fermentation contributed
7.2 per cent, CH4 from Solid waste disposal contributed 5.1 per cent and N,O from Agricultural
soils contributed 3.8 per cent to the overall uncertainty of gross emissions in 1990.

Uncertainty in the trend

The trend uncertainty in gross emissions (excluding emissions and removals from the LULUCF
sector) from 1990 to 2022 is +6.3 per cent. This is a decrease of 0.1 per cent from the previous
submission. This decrease is primarily a result of a decrease to the Solid waste disposal
uncertainties.
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Net emissions

Uncertainty in 2022 — level assessment

The uncertainty for New Zealand’s inventory, including emissions and removals from the
LULUCF sector, in 2022 is £24.3 per cent. There has been a decrease of 2.6 per cent in
uncertainty between 2021 and 2022.

This decrease is primarily a result of a decrease to the LULUCF Forest land uncertainties.
Emissions contributing the most to the overall uncertainty in net emissions for 2021 were CO;
from Forest land (+66.9 per cent) at 19.8 per cent, CH4 from Enteric fermentation (+16.0 per
cent) at 8.8 per cent and CO, from Harvested wood products (+68.2 per cent) at 7.6 per cent.

Uncertainty in 1990 — level assessment

In 1990, the uncertainty in net emissions was 38.5 per cent. There has been an increase of
2.9 per cent between 2021 and 2022.

This increase is primarily a result of an increase to the LULUCF Forest land uncertainties.
Emissions of CO, from Forest land contributed 35.2 per cent, CH4 from Enteric fermentation
11.2 per cent and CH4 from Solid waste disposal 7.9 per cent to the overall uncertainty of net
emissions in 1990.

Uncertainty in the trend

When emissions and removals from the LULUCF sector are included, the overall uncertainty
in the trend from 1990 to 2022 is £23.6 per cent. This is an increase of 5.6 per cent when
compared with the previous submission. This increase is primarily a result of the LULUCF
Forest land category.

1.7 General assessment of completeness

Under the Paris Agreement, the level of completeness of reported sources in national
inventories must be assessed. In accordance with the 2006 IPCC Guidelines (IPCC, 2006b),
New Zealand has focused its resources for inventory development on the key and non-key
categories that are mandatory.

1.7.1 Information on completeness

Emissions reported as ‘NE’ (not estimated)

The notation key ‘NE’ signifies that emissions and/or removals occur but have not been
estimated or reported. According to chapter Il of the Annex to the decision 18/CMA.1
(UNFCCC, 2018b), ‘NE’ may be used when the estimates would be insignificant in terms
of level according to the following considerations:

e emissions from a category should only be considered insignificant if the likely level of
emissions is below 0.05 per cent of the national total GHG emissions, excluding LULUCF,
or 500 kt CO,-e, whichever is lower

e the total national aggregate of estimated emissions for all gases from categories
considered insignificant shall remain below 0.1 per cent of the national total GHG
emissions, excluding LULUCF.
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Once emissions or removals have been estimated for a category they must continue to be
reported if they continue to occur.

‘NE’ is also used when an activity occurs but the 2006 IPCC Guidelines (IPCC, 2006a) do not
provide methodologies to estimate emissions and removals. If this is the case, the category is
considered to be non-mandatory, providing the emissions from the category have not been
reported previously.

New Zealand’s total (i.e., gross) emissions were 78,395.4 kt CO,-e in 2022. The threshold
of 0.1 per cent for New Zealand’s 2024 submission is 78.4 kt CO,-e and the threshold of
0.05 per cent is 39.2 kt CO,-e. Both values are below 500 kt CO,-e.

The inventory is largely complete with a few minor sources not estimated due to either a lack
of available information, emissions are insignificant or methodologies to estimate emissions
are not provided in the IPCC 2006 Guidelines.

Table 1.7.1 summarises New Zealand’s direct GHG emissions reported as ‘NE’ in the 2024
submission.

Table 1.7.1 Summary of ‘NE’ (not estimated) entries in 2024 submission
CRT category
code Category Gas Explanation
Energy
1.B.2.a.5 Distribution of oil CO2, CHa This category is not mandatory. The 2006 Intergovernmental Panel
products on Climate Change (IPCC) Guidelines do not provide the default

IPCC emission factor for calculating Tier 1 estimates of methane
(CHa) emissions from the distribution of refined oil products (IPCC,
2006c). New Zealand has not reported emission estimates from
this category in previous submissions.

1.B.2.b.3 Processing CO2, CHa In accordance with chapter Il of the Annex to the decision
18/CMA.1 (UNFCCC, 2018b), this category is not mandatory.
Fugitive emissions of carbon dioxide (CO2z) and CH4 have not been
formally estimated, although a rough estimate of the likely level of
emissions indicates that they are insignificant.

While emissions from the Kapuni Gas Treatment Plant may include
traces of CHa, the level of these emissions has been determined

to be insignificant in comparison with national emissions. A
conservative estimate (using default emission factors from the
2006 IPCC Guidelines) gives nearly 1.7 kilotonnes carbon dioxide
equivalent (kt CO»-e) per year (IPCC, 2006c).

CHa: 625 Mm?3 (Kapuni field production) * 9.7e-5 * 28 = 1.7 kt CO»-e.

The conservative estimated value is below 0.05 per cent of New
Zealand’s total emissions. This would keep the national total
aggregate of estimated emissions for all gases and categories
considered insignificant below 0.1 per cent of the national total
greenhouse gas emissions.

Carbon dioxide from gas processing is mostly associated with direct
venting through a stack and, therefore, is reported under 1.B.2.c.1,
as recommended in the 2017 assessment review report (UNFCCC,
2017). However, there is a possibility of the presence of trace
amounts of CO2 from processing due to leakage, which is estimated
to be no higher than 0.1 per cent of vented CO.. A conservative
estimate of 0.1 per cent of vented CO2 from all categories is 0.26
kt, which is below 0.05 per cent of New Zealand'’s total emissions
and thus can be considered insignificant.
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CRT category
code

1.B.2.c.ii

Category

Venting — Gas

Gas

CHa

Explanation

In accordance with chapter Il of the Annex to the decision
18/CMA.1 (UNFCCC, 2018b), this category is not mandatory.
While direct venting of CHa does not occur, the CO2 stream may
include traces of CHa. The level of these emissions has been
determined to be insignificant in comparison with national
emissions. A conservative estimate (using default emission factors
from the 2006 IPCC Guidelines) gives nearly 1.7 kt COze per year
(IPCC, 2006c).

CHa: 625 Mm? (Kapuni field production) * 9.7e-5 * 28 = 1.7 kt CO»-e.

The conservative estimated value is below 0.05 per cent of

New Zealand'’s total emissions. This would keep the national total
aggregate of estimated emissions for all gases and categories
considered insignificant below 0.1 per cent of New Zealand’s
total emissions.

Industrial Processes and Product Use

2.G.2.e

Medical and other
product use

CaFs

In accordance with chapter Il of the Annex to the decision
18/CMA.1 (UNFCCC, 2018b), this category is not mandatory. The
level of emissions from this source has been determined to be
insignificant in comparison with national emissions. No activity
data are available before 2011. Based on 2011 to 2022 data,
emissions of perfluoroethane (CFs) from Medical and other
product use are estimated to be approximately 2.6 t CO»-e per
annum, which is below the significance threshold.

2.G.2.e

Medical and other
product use

CsFs

In accordance with chapter Il of the Annex to the decision
18/CMA.1 (UNFCCC, 2018b), this category is not mandatory. The
level of emissions from this source has been determined to be
insignificant in comparison with national emissions. No activity
data are available before 2011. Based on 2011 to 2022 data,
emissions of perfluoropropane (CsFg) from Medical and other
product use are estimated to be approximately 2.7 t CO,-e per
annum, which is below the significance threshold.

Agriculture

3.A.4 (for both
New Zealand
and Tokelau)

Poultry

CHa

This category is not mandatory. The 2006 IPCC Guidelines state
(IPCC, 2006d, page 10.27, vol 4-2) that the Tier 1 method for
estimating CHa emissions from enteric fermentation for poultry is
not developed. Also, table 10.10 (IPCC, 2006d, page 10.28, vol 4-2)
indicates that there is insufficient research to establish a CH4
emission factor for poultry for either developed or developing
countries.

3.B.25

Indirect N2O emissions

N20

This category is not mandatory. The 2006 IPCC Guidelines for
determining indirect nitrous oxide (N20) emissions do not provide
a methodology for estimating emissions from leaching and runoff
(IPCC, 2006d). In addition, indirect N2O emissions from leaching
and runoff are insignificant in New Zealand, because almost all
livestock are kept outdoors all year around on pasture.

3.D.1.2.c

Other organic fertilisers
applied to soils

N20

In accordance with chapter Il of the Annex to the decision
18/CMA.1 (UNFCCC, 2018b), this category is not mandatory.
Emissions from Other organic fertilisers applied to soils are not
estimated due to their insignificance. Emissions are estimated to
be approximately 20 kt CO»-e (van der Weerden et al., 2014).
Emissions are below the threshold of 0.05 per cent of New
Zealand’s total emissions and do not exceed 500 kt CO»-e.

3.

Other carbon-containing
fertilisers

CO2

This category is not mandatory. The 2006 IPCC Guidelines do not
provide guidance for reporting on other carbon-containing
fertilisers (IPCC, 2006d). Other carbon-containing synthetic
fertilisers besides limestone, dolomite and urea are not applied to
agricultural land in New Zealand.
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CRT category

code Category Gas Explanation
Land Use, Land-Use Change and Forestry
4.A, Forest land, cropland, CHa, N2O This category is not mandatory. No methodology is provided in the
4.B,4.C,4.D grassland and wetlands: 2006 IPCC Guidelines for estimating emissions from this source
Drainage and rewetting category (IPCC, 2006d).
and other management
of organic and mineral
soils
4.A.2 Settlements converted to  CO2 (osses) This category is not mandatory. No methodology is provided in the
other land uses 2006 IPCC Guidelines for calculating Tier 1 estimates of carbon
stocks in living biomass for Settlements (IPCC, 2006d). Therefore,
with land-use change from Settlements to other land uses, no
carbon stock loss is reported. Because New Zealand uses the stock
change approach, losses are only reported in years when new land
is converted to this category, or where there is harvesting of forest
in the year of conversion. When neither of these activities occurs,
the losses are reported with biomass gains (stock change approach)
and ‘IE’ (included elsewhere) is reported for biomass losses.
4.A.2,4.C2 Other land converted to CO2 (osses) This category is not mandatory. No methodology is provided in the
other land uses 2006 IPCC Guidelines for calculating Tier 1 estimates of carbon
stocks in living biomass for Other land (IPCC, 2006d). Therefore,
with land-use change from Other land to other land uses, no
carbon stock loss is reported. Because New Zealand uses the stock
change approach, losses are only reported in years when new land
is converted to this category, or where there is harvesting of forest
in the year of conversion. When neither of these activities occurs,
the losses are reported with biomass gains (stock change
approach) and IE is reported for biomass losses.
4.A,4.B,4.C, Forest land, Cropland, CO; This category is not mandatory. No methodology is provided in the
4.D, 4.F Grassland, Wetlands and 2006 IPCC Guidelines for estimating emissions from this source
Other land: Rewetting category (IPCC, 2006d).
and other management
of organic and mineral
soils
4.B.1,4.B.2 Land converted to CO; (deadwood)  This category is not mandatory. No methodology is provided in the
cropland, Cropland 2006 IPCC Guidelines for calculating Tier 1 estimates of carbon
remaining cropland stock change in dead organic matter for land-use changes to this
land use category (IPCC, 2006d). Any emissions reported are for
loss of dead organic matter from the previous land use that occurs
in the year of conversion.
4B.1 Cropland remaining CHa, N2O New Zealand does not have sufficient information on biomass
cropland/4(V) Biomass burning activities to reliably report on it.
burning/ Wildfires/
Cropland remaining
cropland
4.B.2 Land converted to CHa, N2O New Zealand does not have sufficient information on biomass
cropland/4(V) Biomass burning activities to reliably report on it.
burning/ Wildfires/ Land
converted to cropland
4.C1,4.C2 Land remaining grassland, CO2 (deadwood) ~ This category is not mandatory. No methodology is provided in the
Land converted to 2006 IPCC Guidelines for calculating Tier 1 estimates of carbon
grassland stock change in dead organic matter for land-use changes to this
land use category (IPCC, 2006d). Any emissions reported are for
loss of dead organic matter from the previous land use that occurs
in the year of conversion.
4.D.1 Wetlands remaining CHa, N2O This category is not mandatory. No methodology is provided in the

wetlands/4(V) Biomass
burning/ Wildfires/
Wetlands remaining
wetlands

2006 IPCC Guidelines for calculating Tier 1 estimates of carbon
stock changes in organic soils for this land use category (IPCC,
2006d). New Zealand does not have sufficient information on
biomass burning activities to reliably report on it.
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CRT category

code Category Gas Explanation

4.D.1,4.D.2 Wetlands remaining CO2 This category is not mandatory. No methodology is provided in
wetlands, Land converted the 2006 IPCC Guidelines for calculating Tier 1 estimates of
to wetlands (except carbon stock change in this land use (IPCC, 2006d, Volume 4,
transitions into and out of chapter 7.3.1).
vegetated wetlands)

4.D.2 Land converted to CO; New Zealand does not have activity data available to report on this
wetlands/Land converted activity.
for peat extraction

4.E.2 Land converted to CO2 This category is not mandatory. No IPCC guidance is provided for
settlements calculating Tier 1 estimates of carbon stock changes in organic soils

for this land use category. Therefore with land-use change to or
from this land use on organic soils, New Zealand reports the
notation key NE.

4.F 4.F Other land/4(V) CHa, N.O This is a relatively minor activity in New Zealand due to the
Biomass burning/Land country’s temperate climate and rainfall distribution, and there is
converted to other land currently insufficient information to reliably report on it.

4.F.2 Land converted to other CO2 This category is not mandatory. No IPCC guidance is provided for
land calculating Tier 1 estimates of carbon stock changes in organic soils

for this land-use category. Therefore with land-use change to or
from this land use on organic soils, New Zealand reports the
notation key NE.

Waste

5.B.2.a Anaerobic digestion of CHa, N0, An anaerobic digestion plant started to operate in October 2022,
municipal solid waste amount of and it is expected to process around 35,000 tonnes of food scraps

CHs flared annually. Emissions from this source category will be reported in

and for the 2025 submission. The amount of CH4 flared does not contribute

energy to New Zealand’s total emissions because it produces biogenic CO»

recovery (as described in the 2006 IPCC Guidelines under section 4.1.1, IPCC,
2006e).

5.C.1.2.a Incineration of municipal  COz, CHsand In accordance with chapter Il of the Annex to the decision
solid waste N20 18/CMA.1 (UNFCCC, 2018b), this category is not mandatory.

Around 100-200 rural schools in New Zealand still incinerate their
waste production. Estimates indicate this practice emits 0.06 kt
CO:»-e per year. Emissions are not estimated because New Zealand
does not have sufficient information regarding the practice of
incinerating waste in schools, and the estimated amount is below
the significance threshold.

5.D.1 and Domestic wastewater and Amount of Emissions are not estimated because New Zealand does not have

5.D.2 Industrial wastewater CHa flared any information regarding the CHa flaring in this source category.

and for The amount of CHa flared does not contribute to New Zealand’s
energy total emissions because it produces biogenic CO: (as descri