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Executive summary 

Key points 

In 2020 

ω bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ туΣтту ƪƛƭƻǘƻƴƴŜǎ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŜǉǳƛǾŀƭŜƴǘ 
(kt CO2-e), comprising 44 per cent carbon dioxide, 44 per cent methane, 11 per cent nitrous oxide and 
2 per cent fluorinated gases. 

ω The Agriculture and Energy sectors were the two largest contributors to gross emissions, at 50 per cent 
and 40 per cent respectively. 

ω The Land Use, Land-¦ǎŜ /ƘŀƴƎŜ ŀƴŘ CƻǊŜǎǘǊȅ ό[¦[¦/Cύ ǎŜŎǘƻǊ ƻŦŦǎŜǘ ол ǇŜǊ ŎŜƴǘ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ 
gross emissions. 

ω bŜǿ ½ŜŀƭŀƴŘΩǎ net emissions were 55,465 kt CO2-e. 

Since 1990 

ω bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ōȅ нм ǇŜǊ ŎŜƴǘ όмоΣрум ƪǘ /h2-e). The five emission 
sources that contributed the most to this increase were: 

 enteric fermentation from an increase in the dairy cattle population (methane) 

 fuel use in road transport due to traffic growth (carbon dioxide) 

 increased fertiliser use on agricultural soils (nitrous oxide) 

 fuel use in manufacturing industries and construction due to economic growth (carbon dioxide) 

 industrial and household refrigeration and air-conditioning systems from increased use of 
hydrofluorocarbon-based refrigerants (fluorinated gases) that replaced ozone depleting 
substances. 

ω Emissions from the Waste sector have decreased by 17 per cent (674 kt CO2-e), due to ongoing 
improvements in the management of solid waste disposal at municipal landfills. 

ω bŜǿ ½ŜŀƭŀƴŘΩǎ ƴŜǘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ōȅ нс ǇŜǊ ŎŜƴǘ όммΣпфт ƪǘ /h2-e) due to the underlying 
increase in gross emissions. 

Between 2019 and 2020 

ω Gross emissions decreased by 3 per cent, which was largely because of a decrease in emissions from the 
Energy sector (by 7 per cent or 2,459 kt CO2-e). The decrease in Energy sector emissions was driven 
mainly by: 

 a decrease in fuel use in road transport due to COVID-19 pandemic restrictions (carbon dioxide) 

 a decrease in fuel use in manufacturing industries and construction due to COVID-19 restrictions 
(carbon dioxide) 

 a decrease in fuel use from domestic aviation also due to COVID-19 restrictions (carbon dioxide). 

ω Emissions from the Industrial Processes and Product Use sector decreased by 5 per cent, also due to 
COVID-19 restrictions. 

ω Emissions from the Agriculture and Waste sectors changed only by small annual variations of 0.2 and 
1.3 per cent respectively.  

ω Net emissions decreased by 5 per cent (3,117 kt CO2-e), due to the decrease in gross emissions (2,839 kt 
CO2-e) as well as an increase in net removals of 1 per cent (278 kt CO2-e) from the LULUCF sector. 

Methodological changes 

ω Emissions estimates across the entire time series are recalculated due to improvements introduced to 
the inventory this year. The largest impacts on inventory estimates this year are from: 

 updated carbon stock change estimates in pre-1990 planted forests due to revised yield tables and 
improvements to the forest and harvest age modelling 

 revised emission estimates for diesel oil use in heavy vehicles. This is a result of applying newly 
obtained disaggregated activity data for diesel oil use by mode (i.e., cars, light trucks, heavy 
trucks/buses, and motorcycles). This change has no impact on overall road transport emissions; it 
just involves a reallocation among modes. 
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ES.1 Background  
bŜǿ ½ŜŀƭŀƴŘΩǎ DǊŜŜƴƘƻǳǎŜ Dŀǎ LƴǾŜƴǘƻǊȅ (the inventory) is the official annual report of all 
anthropogenic (human-induced) emissions and removals of greenhouse gases (GHGs) in 
New ½ŜŀƭŀƴŘΦ Lǘ ƳŜŀǎǳǊŜǎ bŜǿ ½ŜŀƭŀƴŘΩǎ ǇǊƻƎǊŜǎǎ ŀƎŀƛƴǎǘ ƻōƭƛƎŀǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ ¦ƴƛǘŜŘ 
Nations Framework Convention on Climate Change (the Convention) and the Kyoto Protocol 
ŀƴŘ ƛǎ ǘƘŜ ƻŦŦƛŎƛŀƭ ōŀǎƛǎ ŦƻǊ ƳŜŀǎǳǊƛƴƎ bŜǿ ½ŜŀƭŀƴŘΩǎ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ ƛǘǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
emissions reduction targets. 

The 2022 submission consists of the common reporting format (CRF) database containing 
inventory data for 1990 to 2020 that cover all emissions and removals in New Zealand together 
with this publication, the national inventory report, which is a narrative that presents major 
emission trends and methodologies for estimating emissions and removals. It also includes 
sections on the inventory uncertainties, recalculations and improvements. In addition, the 
standard electronic format tables that contain data on emission units and emission reduction 
units in the national registry and any unit transfers between the registers of different countries 
are included in this submission. 

Inventory reporting under the Convention covers seven direct GHGs: carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), 
sulphur hexafluoride (SF6) and nitrogen trifluoride (NF3).1 Indirect GHGs2 are also included; 
however, only emissions and removals of the direct GHGs are included in estimates of total 
national emissions under the Convention and accounted for under the Kyoto Protocol. 

bŜǿ ½ŜŀƭŀƴŘΩǎ ƎŀǎŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ŦƛǾŜ ǎŜŎǘƻǊǎΥ 9ƴŜǊƎȅΣ Industrial Processes and Product 
Use (IPPU), Agriculture, Land Use, Land-Use Change and Forestry (LULUCF) and Waste. 
¢ƻƪŜƭŀǳΩǎ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭǎƻ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ōȅ ǎŜŎǘƻǊ ŀǎ ΨhǘƘŜǊΩΦ 

New Zealand ratified the Convention on 16 September 1993 and the Paris Agreement on 
4 hŎǘƻōŜǊ нлмсΦ ¢ƘŜ ŜȄǘŜƴǎƛƻƴ όŀǎ ƻŦ мо bƻǾŜƳōŜǊ нлмтύ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ǊŀǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ 
Convention and the Paris Agreement to include Tokelau means, among other things, that 
New ½ŜŀƭŀƴŘΩǎ ƴŀǘƛƻƴŀƭ ƛƴǾŜƴǘƻǊȅ ǎƘŀƭƭ ƛƴŎƭǳŘŜ DID ŜƳƛǎǎƛƻƴǎ ŀnd removals estimates from 
Tokelau. Starting from the 2019 submission, emissions from Tokelau have been included in 
bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊŜŜƴƘƻǳǎŜ ƛƴǾŜƴǘƻǊȅΦ 

ES.2  National trends  

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 (UNFCCC, 2013). 

1990ς2020 

Lƴ мффлΣ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ DID ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ срΣмфтΦл ƪƛƭƻǘƻƴƴŜǎ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ 
equivalent (kt CO2-e). Between 1990 and 2020, GHG emissions increased by 13,581.4 kt CO2-e 
(20.8 per cent) to 78,778.4 kt CO2-e in 2020 (see figure ES 2.1). From 1990 to 2020, the average 
annual growth in gross emissions was 0.6 per cent. 

 
1 Nitrogen trifluoride emissions do not occur in New Zealand and, therefore, no NF3 data are included in 

this report. 
2 Indirect gases include carbon monoxide, sulphur dioxide, oxides of nitrogen and non-methane volatile 

organic compounds. 
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Figure ES 2.1 bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŀƴŘ ƴŜǘ ŜƳƛǎǎƛƻƴǎ όǳƴŘŜǊ ǘƘŜ /ƻƴǾŜƴtion) from 1990 to 2020 

 

The emission categories that contributed the most to this increase in gross emissions were: 
Enteric fermentation3 from dairy cattle, Road transportation, Agricultural soils, Manufacturing 
industries and construction (especially the categories Chemicals and Food processing, 
beverages and tobacco) and Product uses as substitutes for ODS.4 

2019ς2020 

.ŜǘǿŜŜƴ нлмф ŀƴŘ нлнлΣ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ŘŜŎǊŜŀǎŜŘ ōȅ нΣуоуΦт ƪǘ /h2-e 
(3.5 per cent). The main cause was a decrease in emissions from the Energy sector (of 
2,459.0 kt CO2-e or 7.2 per cent) due to COVID-19 pandemic restrictions. In particular, this 
was mainly due to a decrease in emissions from reduced fuel use in: 

¶ Road transportation (CO2) 

¶ Manufacturing industries and construction (CO2) 

¶ Domestic aviation (CO2). 

Emissions from the IPPU sector decreased by 5.0 per cent, which is also the result of COVID-19 
restrictions. Emissions from the Agriculture and Waste sectors changed only by small annual 
variations of 0.2 and 1.3 per cent respectively. 

 
3 Methane emissions produced from the digestive process in ruminant livestock. 

4 Ψh5{Ω ǎǘŀƴŘǎ ŦƻǊ ƻzone depleting substances. 
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Net emissions ς reporting under the Convention 

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, as reported under the Convention. 

Lƴ мффлΣ bŜǿ ½ŜŀƭŀƴŘΩǎ ƴŜǘ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ поΣфстΦу ƪǘ /h2-e. Between 1990 and 2020, 
net GHG emissions increased by 11,497.3 kt CO2-e (26.1 per cent) to 55,465.1 kt CO2-e 
(see figure ES 2.1). 

The four categories that contributed the most to the increase in net emissions between 1990 
and 2020 were Land converted to forest land, Enteric fermentation from dairy cattle, Road 
transportation and Agriculture soils. 

!ŎŎƻǳƴǘƛƴƎ ŦƻǊ bŜǿ ½ŜŀƭŀƴŘΩǎ нлнл ǘŀǊƎŜǘ 

For the period 2013 to 2020, New ZeŀƭŀƴŘΩǎ ǘŀǊƎŜǘ ƛǎ ǘƻ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ǘƻ р ǇŜǊ ŎŜƴǘ ōŜƭƻǿ 
1990 levels by 2020. New Zealand has taken its target under the Convention. New Zealand will 
ŀǇǇƭȅ ǘƘŜ Yȅƻǘƻ tǊƻǘƻŎƻƭ ŦǊŀƳŜǿƻǊƪ ƻŦ ǊǳƭŜǎ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ƛǘǎ ǘŀǊƎŜǘΣ ǘƻ ŜƴǎǳǊŜ bŜǿ ½ŜŀƭŀƴŘΩǎ 
actions are transparent and have integrity. This means New Zealand will count net removals 
from Article 3.3 ς Afforestation and reforestation and Deforestation and Article 3.4 ς Forest 
management of the Kyoto Protocol towards its emissions reduction target. 

CƻƭƭƻǿƛƴƎ ǘƘŜ Yȅƻǘƻ tǊƻǘƻŎƻƭ ǊǳƭŜǎΣ bŜǿ ½ŜŀƭŀƴŘΩǎ ŜƳƛǎǎƛƻƴǎ ōǳŘƎŜǘ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ нлмо ǘƻ 
2020 is 509,774,982 tonnes CO2-e. This is based on the gross emissions data for 1990 included 
ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ нлмс ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ CƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΣ ǊŜŦŜǊ ǘƻ NŜǿ ½ŜŀƭŀƴŘΩǎ Lƴƛǘƛŀƭ 
Report to Facilitate the Calculation of its Emissions Budget for the Period 2013 to 2020 
(Ministry for the Environment, 2016). 

The emissions budget is calculated as the total cumulative emissions New Zealand would emit 
on a straight-line track from a 1990 level in 2010 (equal to gross emissions in 1990 from the 
Initial Report) to the target in 2020 (i.e., the same amount multiplied by 0.95). 

¢ƻ ƳŜŀǎǳǊŜ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ bŜǿ ½ŜŀƭŀƴŘΩǎ нлнл ǘŀǊƎŜǘΣ ŀƴƴǳŀƭ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ǾŀƭǳŜǎ ŦǊƻƳ 
this submission, as the final submission for the period, will be summed for 2013 to 2020. This 
will represent the quantity of gross emissions for which New Zealand is responsible. 

CƻǊ ǘƘŜ ǘŀǊƎŜǘ ǇŜǊƛƻŘΣ ōŀǎŜŘ ƻƴ ǘƘƛǎ ǎǳōƳƛǎǎƛƻƴΣ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ǎǳƳ to 
639,600.7 kt CO2-ŜΦ ¢ƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻǿŀǊŘǎ bŜǿ ½ŜŀƭŀƴŘΩǎ ǘŀǊƎŜǘ ŦǊƻƳ [¦[¦/C ŀŎǘƛǾƛǘƛŜǎ 
under the Kyoto Protocol is a net removal of 123,281.1 kt CO2-e (see chapter 2, section 2.3 
for details). 

The accounting rules for the LULUCF activities reported under Articles 3.3 and 3.4 of the Kyoto 
Protocol are explained in chapter 11. 

In addition, New Zealand can access sufficient Kyoto units (carry-over from the first 
commitment period) for the purpose of meeting its 2013 to 2020 target, if required, pending 
tƘŜ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ ŜȄǇŜǊǘ ǊŜǾƛŜǿ ǘŜŀƳΩǎ ǊŜǾƛŜǿ ƻŦ ǘƘƛǎ ǎǳōƳƛǎǎƛƻƴΦ 

On the basis of this submission, and pending its review, New Zealand is on track to meet its 
нлмо ǘƻ нлнл ǘŀǊƎŜǘΦ wŜŦŜǊ ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ latest net position for details. 

https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/emissions-reduction-targets/latest-update-on-new-zealands-2020-net-position/
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ES.3  Greenhouse gas trends  

Inventory reporting under the Convention covers the following direct GHGs: CO2, CH4, N2O, 
SF6, PFCs, HFCs and NF3. No NF3 data are included in this report because NF3 emissions do 
not occur in New Zealand. 

Table ES 3.1 provides a summary of emissions for each gas in 1990 and 2020 and the changes 
since 1990. This is also illustrated in figure ES 3.1. 

Table ES 3.1 bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ōȅ Ǝŀǎ ƛƴ мффл ŀƴŘ нлнл 

Direct greenhouse gas emissions 1990 2020 
Change from 1990  

(kt CO2-equivalent) 
Change from 1990  

(%) 

CO2 25,502.5 34,456.8 8,954.2 35.1% 

CH4 32,972.5 34,272.9 1,300.4 3.9% 

N2O 5,792.0 8,463.8 2,671.7 46.1% 

HFCs Not occurring 1,480.3 1,480.3 NA 

PFCs 909.9 87.9 ς822.0 ς90.3% 

SF6 20.0 16.7 ς3.3 ς16.5% 

Gross, all gases 65,197.0 78,778.4 13,581.4 20.8% 

Note: Gross emissions exclude net removals 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. 

Figure ES 3.1 bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎs emissions by gas in 1990 and 2020 
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In 1990, CH4 made up the largest proportion of gross emissions, while in 2020, CO2 and CH4 
contributed the largest proportions (43.7 per cent and 43.5 per cent respectively) to the 
gross national emissions (see figure ES 3.2). While emissions of CH4 have also increased 
over this time, the proportion of CH4 relative to other gases in the inventory has decreased 
over the time series, because CO2 emissions have increased by a greater amount. 

This trend reflects the increase in CO2 emissions from the Energy sector as the biggest 
contributor of CO2 ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ όǊŀƴƎƛƴƎ ōŜǘǿŜŜƴ утΦл ǇŜǊ ŎŜƴǘ ŀƴŘ 
89.0 per cent of gross CO2 emissions across the entire time series). 

In 2020, removals from the LULUCF sector were 23,313.3 kt CO2-e. This offset 29.6 per cent of 
bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎΦ 

Between 1990 and 2020, the amount of CO2-e removed from the atmosphere by the LULUCF 
sector increased by 2,084.0 kt CO2-e (9.8 per cent) from the 1990 level of 21,229.2 kt CO2-e. 
This is largely due to an increase in the production of harvested wood products, which have 
compensated for the emissions from the increase in forest harvesting. 

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 (SO2), oxides of nitrogen 
(NOX) and non-methane volatile organic compounds (NMVOCs). Table ES 3.2 summarises New 
½ŜŀƭŀƴŘΩǎ ƛƴŘƛǊŜŎǘ DID ŜƳƛǎǎƛƻƴǎ ƛƴ мффл ŀƴŘ нлнл as well as the change between these years. 

Table ES 3.2 bŜǿ ½ŜŀƭŀƴŘΩǎ ƛƴŘƛǊŜŎǘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ όŜȄŎƭǳŘƛƴƎ [¦[¦/Cύ ƛƴ мффл ŀƴŘ нлнл 

Indirect greenhouse gas emissions 1990 2020 
Change from 1990  

(kt CO2-equivalent) 
Change from 1990  

(%) 

CO 604.2 657.5 53.3  8.8 

NMVOCs 143.7 176.4 32.7 22.8 

NOX 102.0 162.5 60.5 59.4 

SO2  58.6  68.7 10.1 17.3 

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

ES.4  Sector trends  

Figure ES 4.1 shows the contribution to net emissions that each inventory sector made. The 
!ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ 9ƴŜǊƎȅ ǎŜŎǘƻǊǎ ŘƻƳƛƴŀǘŜ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎΦ ¢ƻƎŜǘƘŜǊΣ ǘƘŜǎŜ 
ǎŜŎǘƻǊǎ ǇǊƻŘǳŎŜŘ ŀƭƳƻǎǘ фл ǇŜǊ ŎŜƴǘ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ŀƴƴǳŀƭ ƎǊƻǎǎ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ мффл 
to 2020. The IPPU and Waste sectors produce relatively small amounts of GHGs, contributing 
between 4 per cent and 6 per cent to the annual gross emissions for the entire time series. 
Conversely, the LULUCF sector was a net sink of GHG emissions between 1990 and 2020. 
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Figure ES 4.1 ¢ǊŜƴŘǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ōȅ ǎŜŎǘƻǊ ŦǊƻƳ мффл to 2020 

 

Note: Net removals from the LULUCF sector are as reported under the Convention (chapter 6). 

Table ES 4.1 and figure ES 4.2 summarise emissions by sector in 1990 and 2020 as well as 
the change between those years. A more detailed description of the emission trends for each 
sector is presented in chapter 2. 

Table ES 4.1 bŜǿ ½ŜŀƭŀƴŘΩǎ ŜƳƛǎǎƛƻƴǎ ōȅ ǎŜŎǘƻǊ ƛƴ мффл ŀƴŘ нлнл 

Sector 1990 2020 
Change from 1990  

(kt CO2-equivalent) 
Change from 1990  

(%) 

Energy 23,877.9 31,461.4 7,583.5 31.8% 

IPPU 3,579.9 4,618.4 1,038.4 29.0% 

Agriculture 33,792.9 39,425.5 5,632.7 16.7% 

Waste 3,943.1 3,268.9 ς674.2 ς17.1% 

Tokelau 3.2 4.2 1.0 31.9% 

Gross 65,197.0 78,778.4 13,581.4 20.8% 

LULUCF ς21,229.2 ς23,313.3 ς2,084.0 ς9.8% 

Net 43,967.8 55,465.1 11,497.3 26.1% 

Note: Net emissions from the LULUCF sector are reported as a negative number because the sector removes more 
CO2 from the atmosphere than it emits (see chapter 6). Columns may not total due to rounding. Percentages 
presented are calculated from unrounded values. For Tokelau contributions, see chapter 2, table 2.1.1. 



 

 bŜǿ ½ŜŀƭŀƴŘΩǎ Greenhouse Gas Inventory 1990ς2020 xxxi 

Figure ES 4.2 /ƘŀƴƎŜ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ŜƳƛǎǎƛƻƴǎ ōȅ sector, comparing 1990 and 2020 

 

Sector -specific trends  

Energy (chapter 3) 

2020 

In 2020, emissions from the Energy sector contributed 31,461.4 kt CO2-e or 39.9 per cent of 
bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ όǎŜŜ ŎƘŀǇǘŜǊ нΣ ŦƛƎǳǊŜ нΦнΦмύΦ 

The largest sources of emissions in the Energy sector were the Road transportation category, 
contributing 12,023.2 kt CO2-e (38.2 per cent), and the Manufacturing industries and 
construction category, contributing 6,681.6 kt CO2-e (21.2 per cent) to Energy emissions. 

1990ς2020 

In 2020, emissions from the Energy sector increased by 31.8 per cent (7,583.5 kt CO2-e) from 
the 1990 level of 23,877.9 kt CO2-e. 

This growth in emissions is primarily from Road transportation, which increased by 5,194.1 kt 
CO2-e (76.1 per cent), Food processing, beverages and tobacco, which increased by 1,387.0 kt 
CO2-e (83.0 per cent), and Public electricity and heat production, which increased by 1,127.4 kt 
CO2-e (32.3 per cent). 

In 2020, emissions from Manufacture of solid fuels and other energy industries were lower 
than the 1990 level by 1,452.7 kt CO2-e (84.6 per cent). This decrease is primarily due to the 
end to synthetic gasoline production in 1997. 
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Figure ES 4.1 shows the Energy sector emissions time series from 1990 to 2020. The trend 
shows emissions increased until around 2005, after which a flat to decreasing trend has 
occurred in Energy sector emissions. 

2019ς2020 

The 2020 calendar year saw disruption to economic activity in New Zealand, with the Energy 
sector experiencing the effects of the COVID-19 pandemic throughout the year. This saw 
significant changes to the supply of and demand for energy in New Zealand. For in-depth 
analysis and commentary, see Energy in New Zealand (MBIE, 2021), section C: Impacts of 
COVID-19. 

Between 2019 and 2020, emissions from the Energy sector decreased by 2,459.0 kt CO2-e 
(7.2 per cent). This is primarily due to the 1,093.0 kt CO2-e (8.3 per cent) decrease in emissions 
from 1.A.3.b Road transportation, followed by a decrease of 315.3 kt CO2-e (30.8 per cent) 
from category 1.A.3.a Domestic aviation. 

The decrease was partially offset by an increase from category 1.A.1.a Public electricity and 
heat production of 401.5 kt CO2-e (9.5 per cent). 

A decrease of 847.6 kt CO2-e (11.3 per cent) also occurred in emissions from category 1.A.2 
Manufacturing industries and construction. 

IPPU (chapter 4) 

2020 

In 2020, emissions from the IPPU sector contributed 4,618.4 kt CO2-e or 5.9 per cent of 
New ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ DID ŜƳƛǎǎƛƻƴǎΦ 

The largest category is the Metal industry, with substantial CO2 emissions from the Iron and 
steel production and Aluminium production categories. The Mineral industry and Chemical 
industry categories also contribute significant CO2 emissions, and most of the non-CO2 
emissions come from the Product uses as substitutes for ODS category. 

The IPPU sector also produces smaller amounts of CH4 from methanol production and N2O 
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. 

The emissions by category are shown in chapter 4, table 4.1.1. 

1990ς2020 

Emissions from the IPPU sector in 2020 were 1,038.4 kt CO2-e (29.0 per cent) higher than 
emissions in 1990 (3,579.9 kt CO2-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 to increased production of metals, lime and cement, 
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but at a slower rate and in 2020 the increase was offset by reduced emissions due to COVID-19 
restrictions. Emissions of PFCs have reduced substantially due to improved management of 
anode effects in the Aluminium production category and emissions of N2O used for medical 
applications have reduced somewhat in the Other product manufacture and use category. 
The trends are shown in chapter 4, figures 4.1.1 and 4.1.2. 

2019ς2020 

Between 2019 and 2020, emissions from the IPPU sector decreased by 242.7 kt CO2-e 
(5.0 per cent). 

This change was the net result of a significant decrease in emissions from the Metal industry 
category (109.5 kt CO2-e or 4.7 per cent), and smaller decreases in other categories, due to 
plant shutdowns related to COVID-19 and consequent decreased production. A contributing 
factor was the national lockdown in force from 26 March to 27 May 2020. 

Agriculture (chapter 5) 

2020 

In 2020, emissions from the Agriculture sector contributed 39,425.5 kt CO2-e, representing 
рлΦл ǇŜǊ ŎŜƴǘ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ DID ŜƳƛǎǎƛƻƴǎ ƛƴ нлнл όǎŜŜ ŎƘŀǇǘŜǊ рΣ ŦƛƎǳǊŜ рΦмΦнύΦ 

Enteric fermentation was the main source of Agriculture emissions, contributing 73.1 per cent 
(28,831.5 kt CO2-Ŝύ ƻŦ ǘƘŜ ǎŜŎǘƻǊΩǎ ŜƳƛǎǎƛƻƴǎΦ Agricultural soils (20.0 per cent) was the second 
largest source followed by Manure management (4.4 per cent). Urea application and Liming 
contributed 1.4 per cent and 1.0 per cent respectively. Field burning of agricultural residues 
contributed the remaining 0.1 per cent. 

1990ς2020 

Lƴ нлнлΣ bŜǿ ½ŜŀƭŀƴŘΩǎ !ƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ мсΦт ǇŜǊ ŎŜƴǘ όрΣсонΦт ƪǘ /h2-e) 
above the 1990 level of 33,792.9 kt CO2-e (see table ES 4.1). 

The greatest contributions to the increase since 1990 are a 48.7 per cent (2,581.9 kt CO2-e) 
increase in N2O emissions from Agricultural soils and a 5.4 per cent (1,481.1 kt CO2-e) increase 
in CH4 emissions from Enteric fermentation. 

The increase in N2O emissions from Agricultural soils is primarily a result of increased 
application of synthetic nitrogen fertiliser by around 693 per cent since 1990. The main reason 
for this is an increase in dairy farming. 

The increase in emissions from Enteric fermentation is driven by an increase in dairy cattle 
numbers, which has been partially offset by decreases in beef cattle and sheep numbers. The 
change in animal populations since 1990 reflects the relative financial returns in each animal 
sector (it has been more profitable to farm dairy cattle than beef cattle or sheep in New 
Zealand over the repƻǊǘƛƴƎ ǇŜǊƛƻŘύ ŀƴŘ ŎƘŀƴƎŜǎ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ǊŜƎǳƭŀǘƻǊȅ ŜƴǾƛǊƻƴƳŜƴǘΣ 
especially connected to improving freshwater quality. 

2019ς2020 

Between 2019 and 2020, total agricultural emissions decreased by 0.2 per cent (93.1 kt CO2-e) 
due to a reduction in emissions from sheep, urea application and liming. This comprises: 
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¶ emissions from sheep (CH4 and N2O), which reduced by 2.8 per cent (268.3 kt CO2-e) due 
to a further decrease in the sheep population 

¶ Liming emissions (CO2), which reduced by 9.0 per cent (40.3 kt CO2-e) due to a decrease in 
the use of lime 

¶ Urea application emissions (CO2), which reduced by 5.0 per cent (28.7 kt CO2-e) due to a 
decrease in the use of urea fertiliser. 

Emissions from other activities increased, but were not enough to offset the overall decrease 
in agricultural emissions. These increases comprise emissions from: 

¶ inorganic fertiliser, which increased by 7.5 per cent (128.5 kt CO2-e) 

¶ non-dairy (beef) cattle, which increased by 1.2 per cent (84.0 kt CO2-e) as the population 
recovered from a decrease in 2019 

¶ dairy cattle, which increased by 0.2 per cent (31.2 kt CO2-e) due a slight increase in the 
population. 

LULUCF (chapter 6) 

The following information on LULUCF summarises reporting under the Convention. Reporting 
for Article 3.3 and Article 3.4 LULUCF activities under the Kyoto Protocol is covered in section 
ES.5 and chapter 2, section 2.3. 

2020 

In 2020, net emissions from the LULUCF sector were ς23,313.3 kt CO2-e or ς29.6 per cent of 
bŜǿ ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎΦ ¢Ƙƛǎ ŎƻƳǇǊƛses net removals of ς23,666.2 kt of 
CO2, and emissions of 81.7 kt CO2-e of CH4 and 271.3 kt CO2-e of N2O. The category contributing 
the most to both removals and emissions is Forest land remaining forest land. This is because 
large removals result from the growth of all forests on this land and there are also large 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ƘŀǊǾŜǎǘ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ Ǉƭŀƴǘŀǘƛƻƴ ŦƻǊŜǎǘǎΦ 

1990ς2020 

Removals in 2020 have increased by 2,084.0 kt CO2-e (9.8 per cent) from ς21,229.2 kt CO2-e 
in 1990 (see chapter 6, table 6.1.1 and figure 6.1.1). This is largely due to an increase in the 
production of harvested wood products, which have compensated for the emissions from the 
increase in forest harvesting. 

The main influences on the fluctuations in removals from the LULUCF sector (see figure ES 4.4) 
are afforestation, harvesting and deforestation rates. Harvesting rates are driven by a number 
of factors, particularly forest age and log prices. Deforestation rates are driven largely by 
the relative profitability of forestry compared with alternative land uses. The increase in 
net emissions between 2004 and 2007 was mainly due to the increase in planted forest 
deforestation that occurred leading up to 2008, immediately before the introduction of the 
New Zealand Emissions Trading Scheme (NZ ETS).5 In 2019 and 2020, rates of afforestation 
significantly increased. This increase probably occurred because of policy initiatives that 
provided incentives for afforestation as well as higher carbon prices in the NZ ETS that resulted 
from the announcements leading up to the Climate Change Response (Emissions Trading 
Reform) Amendment Bill and its passing into law in June 2020. 

 
5 The NZ ETS included the Forestry sector from 1 January 2008. 



 

 bŜǿ ½ŜŀƭŀƴŘΩǎ Greenhouse Gas Inventory 1990ς2020 xxxv 

Figure ES 4.4 bŜǿ ½ŜŀƭŀƴŘΩǎ [¦[¦/C ǎŜŎǘƻǊ ƴŜǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ мффл to 2020 

 

2019ς2020 

Net removals from the LULUCF sector increased between 2019 and 2020 by 278.3 kt CO2-e 
(1.2 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 2,203.3 kt CO2-e. The reason for this change was that the production of harvested 
wood products fell due to disruptions in processing and logistics related to COVID-19. The 
Grassland category had the second largest change, with a decrease in emissions of 1,802.9 kt 
CO2-e, driven by reduced deforestation of planted forest, resulting in fewer conversions from 
Forest land to Grassland. 

Waste (chapter 7) 

2020 

In 2020, emissions from the Waste sector contributed 3,268.9 kt CO2-e or 4.1 per cent of 
New ½ŜŀƭŀƴŘΩǎ ƎǊƻǎǎ DID ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ƭŀǊƎŜst source category is Solid waste disposal, as 
shown in chapter 7, table 7.1.1 (emissions by source category). 

1990ς2020 

In 2020, emissions from the Waste sector decreased by 17.1 per cent (674.2 kt CO2-e), from 
3,943.1 kt CO2-e in 1990. 

Annual emissions increased between 1990 and 2002, peaking at 4,468.9 kt CO2-e in 2002, and 
have generally decreased since that time. Growth in population and economic activity since 
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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 CH4 recovery driven by the National Environmental Standards 
for Air Quality introduced in 2004 and also by the NZ ETS since 2013. The trends are shown in 
chapter 2, figure 2.2.11 and in chapter 7, figures 7.1.2 and 7.1.3. 

2019ς2020 

Between 2019 and 2020, emissions from the Waste sector decreased by 43.8 kt CO2-e 
(1.3 per cent). This decrease is largely the result of decreases in CH4 emissions in the 
Solid waste disposal category, due to changes in the composition of waste disposed to 
municipal landfills. 

Other (Tokelau ς chapter 8) 

2020 

In 2020, emissions from Tokelau contributed 4.18 kt CO2-Ŝ ƻǊ лΦллр ǇŜǊ ŎŜƴǘ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ 
gross GHG emissions (see table ES 4.1). 

The largest source category is Domestic navigation, which contributed 2.08 kt CO2-e (86.3 per 
cent of all energy emissions and 49.7 per cent of gross emissions from Tokelau). 

1990ς2020 

In 1990, the total emissions from Tokelau were 3.17 kt CO2-e. Between 1990 and 2020, total 
emissions increased by 31.9 per cent (1.01 kt CO2-e) to 4.18 kt CO2-e. 

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 passenger vessel Fetu o te Moana 
in 2019. This led to an increasing number of sea voyages between the atolls, which in turn 
ƛƴŎǊŜŀǎŜŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ¢ƻƪŜƭŀǳΩǎ Ltt¦ ǎŜŎǘƻǊ ƘŀǾŜ ŀƭǎƻ increased 
Ƴŀƛƴƭȅ ŘǳŜ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎ ŀŦǘŜǊ нллсΦ CǳǊǘƘŜǊ ŎƘŀƴƎŜǎ ƛƴ ¢ƻƪŜƭŀǳΩǎ 
Energy sector emissions are a significant rise (by nearly 400 per cent) and then drop (by 
82.5 per cent) in consumption of imported petroleum products used for electricity production 
ƛƴ ¢ƻƪŜƭŀǳΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ¢ƻƪŜƭŀǳΩǎ !ƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ŘŜŎǊŜŀǎŜŘ ǎƭƛƎƘǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŀ 
reduced pig population. 

The trends are best demonstrated in chapter 2, figure 2.2.12 and in chapter 8. 

2019ς2020 

Total Tokelau emissions in 2020 were 0.12 kt CO2-e (2.8 per cent) lower than emissions in 
2019. The lower emissions are largely the result of decreases in CO2 emissions in the Domestic 
navigation category, due to decreased shipping within Tokelau. This decrease is largely the 
result of lockdowns that occurred during the COVID-19 pandemic. 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































