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This errata notice isto inform users that a small error has been identified in the net removals datain the
land use, land-use change and forestry (LULUCF) sector and net removals from land subject to all
activities under Article 3.3 of the Kyoto Protocol as reported in New Zealand' s national greenhouse gas
inventory 1990-2010.

This error was identified as part of regular internal auditing and quality assurance activities conducted
throughout the year.

The significance of the error is that the net removals reported in the LULUCF sector of New Zealand's
national greenhouse gas inventory 1990-2010 are slightly higher (by 4 per cent) than should have been
reported. Similarly, net removals from land subject to all activities under Article 3.3 of the Kyoto
Protocol reported in New Zealand' s national greenhouse gas inventory 1990-2010 for the years 2008,
2009 and 2010 are also dlightly higher (by 4 per cent) than should have been reported.

The net emissions and removals under Article 3.3 of the Kyoto Protocol for 2010 in the environmental
snapshot New Zealand Greenhouse Gas Inventory and Net Position Report 1990-2010 have been
corrected where possible using the estimate from the 2012 Net Position Report. Please refer to Table 1
(page 8) in the environmental snapshot at www.mfe.govt.nz/publications/climate/greenhouse-gas-
inventory-2012-snapshot/index.html for the corrected figures.

New Zealand' s official submission to the UNFCCC has not been changed, and can be found at:
www.unfccc.int/national _reports/annex_i_ghg_inventories/national_inventories_submissions/items/659
8.php

I dentifying and correcting errors and implementing improvements for the next annual submission are an
integral part of the inventory process. The error will be addressed for the next inventory submission
(April 2013).

For further details on the error and our response, please visit
http://www.mfe.govt.nz/publications/climate/greenhouse-gas-inventory-2012/index.html
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Executive summary

ES.1 Background

New Zealand’s Greenhouse Gas Inventory is the official annual report of all
anthropogenic (human induced) emissions and removals of greenhouse gases in
New Zealand. The inventory measures New Zealand’s progress against obligations under
the United Nations Framework Convention on Climate Change (Climate Change
Convention) and the Kyoto Protocol.

The inventory reports emissions and removals of the gases carbon dioxide (CO,),
methane (CH,), nitrous oxide (N,O), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulphur hexafluoride (SF¢). The indirect greenhouse gases, carbon monoxide
(CO), sulphur dioxide (SO,), oxides of nitrogen (NOx) and non-methane volatile organic
compounds (NMVOCs) are also included. Only emissions and removals of the direct
greenhouse gases (CO,, CH,4, N,O, HFCs, PFCs and SF¢) are reported in total emissions
under the Climate Change Convention and accounted for under the Kyoto Protocol. The
gases are reported under six sectors: energy; industrial processes; solvent and other
product use; agriculture; land use, land-use change and forestry (LULUCF); and waste.

This submission includes a complete time series of emissions and removals from 1990
through to 2010 (the current inventory year) and supplementary information required for
the Kyoto Protocol. Consistent with the Climate Change Convention reporting guidelines,
each inventory report is submitted 15 months after conclusion of the calendar year
reported, allowing time for data to be collected and analysed.

Reporting of afforestation, reforestation and deforestation activities since 1990 (Article
3.3 activities under the Kyoto Protocol) is mandatory during the first commitment period
of the Kyoto Protocol. Reporting on forest management, cropland management, grazing
land management and revegetation is voluntary for the first commitment period (Kyoto
Protocol Article 3.4). New Zealand’s will account for Article 3.3 activities at the end of
the first commitment period. New Zealand did not elect to report on any of the Article 3.4
activities during the first commitment period.

ES.2 National trends

Total (gross) emissions

Total emissions include those from the energy, industrial processes, solvent and other
product use, agriculture and waste sectors, but do not include net removals from the
LULUCEF sector. Reporting of total emissions excluding the LULUCF sector is consistent
with the reporting requirements of the Climate Change Convention.*

! UNFCCC. 2006. FCCC/SBSTA/2006/9. Guidelines for the preparation of national communications
by Parties included in Annex I to the Convention, Part I: UNFCCC reporting guidelines on annual
inventories (following incorporation of the provisions of decision 13/CP.9).
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1990-2010

In 1990, New Zealand’s total greenhouse gas emissions were 59,797.2 Gg carbon dioxide
equivalent (CO,-e). In 2010, total greenhouse gas emissions had increased by
11,860.0 Gg CO,-e (19.8 per cent) to 71,657.2 Gg CO,-¢ (figure ES 2.1.1). Between 1990
and 2010, the average annual growth in total emissions was 0.9 per cent per year.

The four emission sources that contributed the most to this increase in total emissions
were road transport, dairy enteric fermentation,® agricultural soils, and public electricity
and heat production.

2009-2010

Between 2009 and 2010, New Zealand’s total greenhouse gas emissions slightly
increased by 174 Gg CO,-e (0.2 per cent). The size of the overall increase is small
because, although emissions from the industrial processes and agriculture sectors rose,
there was a decrease in emissions from the energy sector.

The decrease in energy emissions is primarily due to a decrease in emissions from
electricity generation. The three main drivers that led to the decrease in emissions from
electricity generation, despite a 3 per cent growth in electricity generated, were:

e anincrease in the supply of geothermal generation
o apreference for gas over coal at New Zealand’s largest electricity generation plant

e higher inflows into the hydro lakes.

The continued increase in emissions from the consumption in hydrofluorocarbons (HFCs)
and an increase in steel and aluminium production were the main drivers in the rise of
emissions from industrial processes. The consumption of HFCs has been increasing since
the mid-1990s when chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs)
began to be phased out under the Montreal Protocol. In New Zealand, the Ozone Layer
Protection Act 1996 sets out a programme for phasing out the use of ozone-depleting
substances by 2015. The production of aluminium and steel decreased in 2009 due to
falling international prices for the product in the wake of the economic downturn, while
in 2010 these industries showed a recovery in production. In addition to market prices,
aluminium production in 2009 was affected by a transformer failure at the smelter.

The continued increase in the national dairy cattle population coupled with a favourable
milk price led to the increase in agricultural emissions. The dairy industry is the main
user of nitrogen fertiliser in New Zealand, therefore, with a favourable milk price, there
was an increase in the sale and use of nitrogen fertiliser in 2010.

Net emissions — Climate Change Convention reporting

Net emissions include emissions from the energy, industrial processes, solvent and other
product use, agriculture and waste sectors, together with emissions and removals from the
LULUCEF sector.

In 1990, New Zealand’s net greenhouse gas emissions were 32,408.9 Gg CO,-e. In 2010,
net greenhouse gas emissions had increased by 19,267.8 Gg CO,-e (59.5 per cent) to
51,676.7 Gg CO,-e (figure ES 2.1.1).

2 Methane emissions produced from ruminant livestock.
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Figure ES 2.1.1 New Zealand’s total and net emissions (under the Climate
Change Convention) from 1990 to 2010
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Accounting under the Kyoto Protocol

New Zealand’s initial assigned amount under the Kyoto Protocol is recorded as
309,564,733 metric tonnes CO, equivalent (309,565 Gg CO,-e). The initial assigned
amount is five times the total 1990 emissions reported in the inventory submitted as part
of New Zealand’s Initial Report under the Kyoto Protocol.® The initial assigned amount
does not change during the first commitment period (2008-2012) of the Kyoto Protocol.
In contrast, the time series of emissions reported in each inventory submission are subject
to continuous improvement. Consequently, the total emissions in 1990 as reported in this
submission are 3.5 per cent lower than the 1990 level of 61,912.9 Gg CO,-e, which was
estimated in 2006 and used in the initial assigned amount calculation.

In 2010, net removals were 18,307.1 Gg CO,-e from land subject to afforestation,
reforestation and deforestation (see section ES.5 for further detail). The accounting
quantity for 2010 was—18,462.5 Gg CO ,-e. This is different from net removals as debits
resulting from harvesting of afforested and reforested land during the first commitment
period are limited to the level of credits received for that land.

ES.3 Gas trends

The relative proportions of greenhouse gases emitted by New Zealand have changed
since 1990. Whereas CH, and CO, contributed equally to New Zealand’s total emissions
in 1990, in 2010, CO, was the major greenhouse gas in New Zealand’s emissions profile
(table ES.3.1.1). This growth in emissions of CO, corresponds with growth in emissions
from the energy sector.

Ministry for the Environment. 2006. New Zealand’s Initial Report under the Kyoto Protocol:
Facilitating the calculation of New Zealand’s assigned amount and demonstrating New Zealand’s
capacity to account for its emissions and assigned amount in accordance with Article 7 paragraph 4
of the Kyoto Protocol. Wellington: Ministry for the Environment.
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Table ES 3.1.1 New Zealand’s total (gross) emissions by gas in 1990 and 2010

Direct greenhouse gas Gg CO: equivalent Change from 1990 Change from
emissions 1990 2010 (Gg CO; equivalent) 1990 (%)
CO, 25,014.1 33,199.2 +8,185.2 +32.7
CH,4 25,826.5 26,855.1 +1,028.7 +4.0
N,O 8,311.6 10,454.7 +2,143.1 +25.8
HFCs NO 1,087.2 +1,087.2 NA
PFCs 629.9 40.8 —-589.1 —-93.5
SFe 15.2 20.2 +5.0 +32.6
Total 59,797.2 71,657.2 +11,860.0 +19.8

Note: Total emissions exclude net removals from the LULUCF sector. The per cent change for
hydrofluorocarbons is not applicable (NA) as production of hydrofluorocarbons in 1990 was not
occurring (NO). Columns may not total due to rounding.

ES.4 Sector trends

Although the agriculture sector contributed the largest proportion of total emissions in
2010 (table ES.4.1.1 and figure ES.4.1.1), the proportion of emissions from the
agriculture sector has generally been decreasing since 1990, while the proportion of
emissions from the energy sector has been increasing (figure ES.4.1.2). For the first time
in 2008, energy was the largest contributing sector to total emissions (agriculture had the
greater proportion in 2009, 2010 and 2011). The energy sector has experienced the
greatest increase over the period 1990-2010 (figure ES.4.1.3). Energy emissions
have increased approximately two-and-a-half times as much as those from the
agriculture sector. The energy sector has had the most influence on the trend in total
emissions between 1990 and 2010 (figure ES.4.1.4). In 2010, the total effect of emission
changes was also influenced by emission changes from the industrial processes and
agriculture sectors.

Energy (chapter 3)

2010

The energy sector was the source of 31,107.8 Gg CO,-¢e (43.4 per cent) of total emissions
in 2010. The largest sources of emissions in the energy sector were road transport,
contributing 12,514.1 Gg CO,-e (40.2 per cent), and public electricity and heat
production, contributing 5,374.9 Gg CO,-e (17.0 per cent) to energy emissions.

1990-2010

In 2010, energy emissions had increased by 7,649.4 Gg CO,-e (32.6 per cent) from the
1990 level of 23,458.4 Gg CO,-e. This growth in emissions is primarily from road
transport, which increased by 4,973.8 Gg CO,-e (66.0 per cent), and electricity generation
and heat production, which increased by 1,907.0 Gg CO,-e (55.0 per cent).

2009-2010

Between 2009 and 2010, emissions from the energy sector decreased by 487.0 Gg CO,-e
(1.5 per cent). This decrease is primarily due to a decrease in emissions from public
electricity and heat production. The three main drivers that led to the decrease in
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emissions from electricity generation, despite a 3 per cent growth in electricity generated,
were:

e anincrease in the supply of geothermal generation
o apreference for gas over coal at New Zealand’s largest electricity generation plant

e higher inflows into the hydro lakes.

Industrial processes (chapter 4)

2010

The industrial processes sector contributed 4,778.1 Gg CO,-e (6.7 per cent) of total
emissions in 2010. The largest source of emissions was from iron and steel production,
which contributed 1,646.9 Gg CO,-e (34.5 per cent) to the industrial processes sector.

1990-2010

Emissions from the industrial processes sector increased 1,389.3 Gg CO,-e (41.0 per
cent) from the 1990 level of 3,388.8 Gg CO,-e. This increase was mainly caused by
growth in emissions from the consumption of HFCs. Hydrofluorocarbon emissions have
increased because of their use as a substitute for chlorofluorocarbons phased out under
the Montreal Protocol.

2009-2010

Between 2009 and 2010, emissions from the industrial processes sector increased by
427.7 Gg CO,-e (9.8 per cent). The main emission sources that drove this increase were
the consumption of HFCs and steel and aluminium production.

Solvent and other product use (chapter 5)

In 2010, the solvent and other product use sector was responsible for 31.0 Gg CO,-e
(0.04 per cent) of total emissions. The emission levels from the solvent and other
products sector are negligible compared with other sectors.

Agriculture (chapter 6)

2010

The agriculture sector was the largest source of emissions in 2010, contributing
33,748.4 Gg CO,-e (47.1 per cent) of total emissions. New Zealand has a unique
emissions profile amongst developed countries. In most other developed countries,
agricultural emissions are typically less than 10 per cent of total emissions.

The largest sources of emissions from the agriculture sector in 2010 were
enteric fermentation from dairy cattle and sheep, and nitrous oxide emissions from
agricultural soils.

1990-2010

In 2010, New Zealand’s agricultural emissions increased by 2,893.2 Gg CO.,-e (9.4 per
cent) from the 1990 level of 30,855.3 Gg CO,-e. This increase is largely due to the
increase in enteric fermentation emissions from dairy cattle and nitrous oxide emissions
from agricultural soils.

Viii New Zealand’s Greenhouse Gas Inventory 1990-2010



2009-2010

Between 2009 and 2010, emissions from the agriculture sector increased 270.4 Gg CO,-e
(0.8 per cent). The dairy industry is the main user of nitrogen fertiliser in New Zealand.
With a favourable milk price there was an increase in both the dairy population and sale
and use of nitrogen fertiliser in 2010.

There was also an increase in the sheep population; however, emissions from the increase
in population were offset by a reduction in average sheep liveweight resulting in a small
reduction in emissions from sheep.

LULUCF under the Climate Change Convention (chapter 7)

2010

In 2010, net removals from the LULUCEF sector under the Climate Change Convention
were 19,980.5 Gg CO,-e. The highest contribution to removals in 2010 was from post-
1989 forests, reported under land converted to forest land.

The largest source of emissions in LULUCEF is from forest land remaining forest land. In
2010, net emissions for forest land remaining forest land contributed 6,450.7 Gg CO,-e.
This is largely due to the emissions from harvesting exceeding removals from growth of
these forests during 2010.

1990-2010

Between 1990 and 2010, net removals from LULUCF decreased by 7,407.9 Gg CO,-e
(27.0 per cent) from the 1990 level of —27,388.3 Gg CO,-e. This decrease in net removals
is largely the result of increased harvesting and deforestation since 1990.

The fluctuations in net removals from LULUCEF across the time series (figure ES 4.1.4)
are influenced by harvesting and deforestation rates. Harvesting rates are driven by a
number of factors particularly tree age and log prices. Deforestation rates are driven
largely by the relative profitability of forestry compared with alternative land uses. The
decrease in net removals between 2004 and 2007 was largely due to the increase in the
planted forest deforestation that occurred leading up to 2008, before the introduction of
the New Zealand Emissions Trading Scheme.* The high price of pastoral land between
2004 and 2008 also contributed to an increase in deforestation.

2009-2010

Between 2009 and 2010, net removals from LULUCF decreased by 6,253.6 Gg CO,-e
(23.8 per cent). This decrease in net removals is largely the result of an increase in
harvesting of pre-1990 planted forest and increased new planting. New planting resulted
in emissions due to a loss of biomass associated with the previous land use and a loss of
soil carbon with the land-use change to forestry, outweighing removals by forest growth.

Waste (chapter 8)

The waste sector contributed 1,991.8 Gg CO,-e (2.8 per cent) to total emissions in 2010.
Emissions from the waste sector have decreased by 61.4 Gg CO,-e (3.0 per cent) from
the 1990 level of 2,053.2 Gg CO,-e. This reduction occurred in the solid waste

*  The New Zealand Emissions Trading Scheme included the forestry sector as of 1 January 2008.
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disposal on land category and is likely a result of initiatives to improve solid waste
management practices.

Table ES 4.1.1 New Zealand’s emissions by sector in 1990 and 2010

Gg CO. equivalent fghgean(geegfrcocr)nz Change from
Sector 1990 2010 equivalent) 1990 (%)
Energy 23,458.4 31,107.8 +7,649.4 +32.6
Industrial processes 3,388.8 4,778.1 +1,389.3 +41.0
Solvent and other product use 415 31.0 -10.5 -25.4
Agriculture 30,855.3 33,748.4 +2,893.2 +9.4
Waste 2,053.2 1,991.8 -61.4 -3.0
Total (excluding LULUCF) 59,797.2 71,657.2 +11,860.0 +19.8
LULUCF —27,388.3 —19,980.5 +7,407.9 +27.0
Net Total (including LULUCF) 32,408.9 51,676.7 +19,267.8 +59.5

Note: Net removals from the LULUCF sector are as reported under the Climate Change Convention
(chapter 7). Columns may not total due to rounding.

Figure ES4.1.1 New Zealand’s emissions by sector in 2010
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Note: Emissions from the solvent and other product use sector are not represented in this figure. Net
removals from the LULUCF sector are as reported under the Climate Change Convention (chapter 7).
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Figure ES 4.1.2 Proportion that sectors contributed to New Zealand’s total

emissions from 1990 to 2010
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Figure ES4.1.3 Change in New Zealand’s emissions by sector in 1990 and 2010
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Figure ES 4.1.4 Absolute change from 1990 in New Zealand’s total emissions
by sector from 1990 to 2010
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Note: Total emissions exclude net removals from the LULUCF sector.

ES.5 Activities under Article 3.3 of the
Kyoto Protocol

Estimates of removals and emissions under Article 3.3 of the Kyoto Protocol are included
in the 2010 inventory (table ES 5.1.1).

Afforestation and reforestation

The net area of post-1989 forest as at the end of 2010 was 593,821 hectares. The net area
is the total area of post-1989 forest (611,149 hectares) minus the deforestation of post-
1989 forest that has occurred since 1 January 1990 (17,327 hectares). Removals from this
land in 2010 were 18,307.1 Gg CO,-€.

Deforestation

The area deforested between 1 January 1990 and 31 December 2010 was
106,906 hectares. The area subject to deforestation in 2010 was 2,616 hectares. In 2010,
deforestation emissions were 1,049.9 Gg CO,-e, compared with 1,375.2 Gg CO,-e in
2009 (a 23.6 per cent reduction). Deforestation emissions include non-carbon emissions
and lagged CO, emissions that occurred in 2010 as a result of deforestation since 1990.
Lagged emissions includes the liming of forest land converted to grassland and cropland,
and the disturbance associated with forest land conversion to cropland.
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Table ES 5.1.1 New Zealand’s net emissions and removals from land subject to
afforestation, reforestation and deforestation as reported under
Article 3.3 of the Kyoto Protocol in 2008, 2009 and 2010

Source 2008 2009 2010

Afforestation/reforestation

Net cumulative area since 1990 (ha) 585,842 589,041 593,821
Area in calendar year (ha) 1,900 4,300 6,000
Removals in calendar year (Gg CO,-e) -19,132.6 -19,210.5 -19,357.0
Deforestation
Cumulative area since 1990 (ha) 101,031 104,290 106,906
Area in calendar year (ha) 3,467 3,259 2,616
Emissions in calendar year (Gg CO,-e) 1,573.3 1,375.2 1,049.9
Total area subject to afforestation, reforestation and
deforestation since 1990 (ha) 686,873 693,331 700,727
Net removals (Gg CO;-¢e) -17,559.3 -17,835.3 -18,307.1

Note: The areas stated are as at 31 December. They are net areas, that is, areas of afforestation and
reforestation that were deforested during the period are only included in the figures as deforestation.
Afforestation/reforestation refers to new forest established since 1 January 1990. Deforestation includes
deforestation of natural forest, pre-1990 planted forest and post-1989 forest. Net removals are
expressed as a negative value to help the reader in clarifying that the value is a removal and not an
emission. Columns may not total due to rounding.

ES.6 Improvements introduced

The largest improvements in the accuracy of emissions and removals, made to
New Zealand’s Greenhouse Gas Inventory following the 2011 submission, were made in
the LULUCF and agriculture sectors. Chapter 10 provides a summary of all recalculations
made to the estimates. There was also a significant improvement made to deforestation
estimates under Article 3.3 of the Kyoto Protocol.

Improvements made to the national system are included in chapter 13 and improvements
made to New Zealand’s national registry are included in chapter 14.

LULUCF — Soils methodology (section 7.1.3)

This inventory has revised the approach for estimating emissions from mineral soils. In
the previous inventory, a New Zealand-specific methodology was used that incorporated
data on key factors that regulate mineral soil organic carbon stocks: land use, climate and
soil class. For this inventory, an international default methodology is used. This change is
because further development work to make the New Zealand-specific methodology
acceptable to international reviewers is ongoing and was not ready in time to be used in
this inventory. If these improvements are able to be made within the commitment period,
we will return to using a New Zealand-specific methodology.

Deforestation area (sections 7.2.2 and 11.4)

The accuracy of the land-use change area has been improved in this submission. In the
previous inventory, deforestation areas were mapped based on satellite imagery with a
resolution of 22 metres. For this inventory, four areas, where most of the deforestation
activity was detected in 2008 and 2009, were remapped using satellite imagery with
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10-metre resolution. The improvement in mapping resolution affects only the estimates of
deforestation in 2008 and 2009 and does not change emissions estimates for other years.

Liveweights for sheep and beef cattle (section 6.2.5)

This year, there have been a number of improvements to the Tier 2 model for estimating
emissions from dairy and beef cattle and sheep. The improvements resulted in an increase
in agricultural emissions across the time series, from an additional 890 Gg CO,e in 2009
to an additional 800 Gg CO.e in 1990. The most significant contributor to this
recalculation was improving the estimate of the average liveweights of ewes and beef
cows. The replacement rate® for beef cows was also improved. Consequently,
New Zealand’s agricultural emissions now more accurately reflect the actual liveweight
of national breeding ewes and cows.

ES.7 National registry

In January 2008, New Zealand’s national registry was issued with New Zealand’s
assigned amount of 309,564,733 metric tonnes of carbon dioxide equivalent (CO,-e). At
31 December 2011, the registry held 306,248,485 assigned amount units. Of note during
2011, was that 3.9 million removal units were traded into New Zealand’s national registry
by a private entity. These removal units will not be part of the Crown account unless
surrendered under the New Zealand Emissions Trading Scheme.

The replacement rate is the number of beef cows estimated to be replaced each year by growing
heifers.
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General notes

Units

Standard metric prefixes used in this inventory are:
giga (G) = 10°

kilo (k) = 10° (thousand)

mega (M) = 10° (million)

peta (P) = 10"

tera (T) = 10%

Emissions are generally expressed in gigagrams (Gg) in the inventory tables:
1 gigagram (Gg) = 1000 tonnes = 1 kilotonne (kt)
1 megatonne (Mt) = 1,000,000 tonnes = 1000 Gg

Gases

CO, carbon dioxide

CH, methane

N,O nitrous oxide

PFCs perfluorocarbons
HFCs hydrofluorocarbons
SFs sulphur hexafluoride
CO carbon monoxide
NMVOCs non-methane volatile organic compounds
NOx oxides of nitrogen
SO, sulphur dioxide

Global warming potentials

The global warming potential is an index representing the combined effect of the
differing times greenhouse gases remain in the atmosphere and their relative effectiveness
in absorbing thermal infrared radiation.®

The Climate Change Convention reporting requirements’ stipulate that the 100-year
global warming potentials contained in the IPCC Second Assessment Report are used in

® IPCC. 2007. Solomon S, Qin D, Manning M, Chen Z, Marquis M, Averyt K, Tignor MB, Miller HL
(eds). Climate Change 2007: The physical science basis. Contribution of Working Group | to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. United Kingdom:
Cambridge University Press.

" UNFCCC. 2006. FCCC/SBSTA/2006/9. Guidelines for the preparation of national communications
by Parties included in Annex I to the Convention, Part I: UNFCCC reporting guidelines on annual
inventories (following incorporation of the provisions of decision 13/CP.9).
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national inventories.? The indirect effects on global warming of a number of gases (CO,
NO,, SO, and NMVOCs) cannot currently be quantified, and, consequently, these gases
do not have global warming potentials. In accordance with the Climate Change
Convention reporting guidelines,® indirect greenhouse gases that do not have global
warming potentials are reported in the inventory but are not included in the inventory
emissions total.

Common global warming potentials (100-year time period)
(refer to http://unfccc.int/ghg_emissions_data/items/3825.php)

CO;=1 HFC-32 = 650
CH,=21 HFC-125 = 2800
N,O =310 HFC-134a = 1300
CF, =6500 HFC-143a = 3800
C,Fs = 9200 HFC-227ea = 2900
SFs = 23,900

Conversion factors

From element basis to molecular mass From molecular mass to element basis
C — CO,: C x 44/12 (3.67) CO, — C: CO, x 12/44 (0.27)
C — CH4: C x 16/12 (1.33) CH; — C: CO, x 12/16 (0.75)
N — N,O: N x 44/28 (1.57) N,O — N: N,O x 28/44 (0.64)

Notation keys
In the common reporting format tables, the following standard notation keys are used.

NO Not occurring: when the activity or process does not occur in New Zealand.

NA Not applicable: when the activity occurs in New Zealand but the nature of the
process does not result in emissions or removals.

NE Not estimated: where it is known that the activity occurs in New Zealand but
there is no data or methodology available to derive an estimate of emissions.
This can also apply to negligible emissions.

IE Included elsewhere: where emissions or removals are estimated but included
elsewhere in the inventory. Table 9 of the common reporting format tables
details the source category where these emissions or removals are reported.

C Confidential: where reporting of emissions or removals at a disaggregated
level could lead to the disclosure of confidential information.

8 |pCC. 1995. Houghton JT, Meira Filho LG, Callender BA, Harris N, Kattenberg A, Maskell K
(eds). Climate Change 1995: The Science of Climate Change. Contribution of Working Group | to
the Second Assessment of the Intergovernmental Panel on Climate Change. United Kingdom:
Cambridge University Press.

® UNFCCC. 2006. FCCC/SBSTA/2006/9. Guidelines for the preparation of national communications
by Parties included in Annex | to the Convention, Part I: UNFCCC reporting guidelines on annual
inventories (following incorporation of the provisions of decision 13/CP.9).
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PART I: ANNUAL INVENTORY
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Chapter 1: Introduction

1.1 Background

Greenhouse gases in the Earth’s atmosphere trap warmth from the sun and make life as
we know it possible. However, since the industrial revolution (about 1750) there has been
a global increase in the atmospheric concentration of greenhouse gases including carbon
dioxide (CO,), methane (CH4) and nitrous oxide (N,O) (IPCC, 2007). In 2007, the
Intergovernmental Panel on Climate Change (IPCC) concluded that most of the increase
in global average temperatures since the mid-20th century is very likely due to the
observed increase in greenhouse gas concentrations (IPCC, 2007). This increase is
attributed to anthropogenic sources (human activity), particularly the burning of fossil
fuels and land-use change.

The IPCC has projected that continued greenhouse gas emissions at, or above, current
rates will cause further warming and induce many changes in the global climate system
during the 21st century.

1.1.1 The United Nations Framework Convention on
Climate Change

The science of climate change is assessed by the IPCC. In 1990, the IPCC 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 (Climate Change
Convention) at the Earth Summit in Rio de Janeiro in May 1992.

The Climate Change Convention has been signed and ratified by 194 nations, including
New Zealand, and took effect on 21 March 1994.

The main objective of the Climate Change Convention is to achieve “stabilisation 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 timeframe 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” (United Nations, 1992).

All countries that ratify the Climate Change Convention (henceforth called ‘Parties’) are
required to address climate change including monitoring trends in anthropogenic
greenhouse gas emissions. The annual inventory of greenhouse gas emissions and
removals fulfils this obligation. Parties are also obligated 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 11'° to the Climate Change Convention commit to providing financial assistance to
non-Annex | Parties (developing countries).

1 Annex Il to the Climate Change Convention (a subset of Annex I) lists the Organisation for
Economic Co-operation and Development member countries at the time the Climate Change
Convention was agreed.
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Annex 1' Parties that ratified the Climate Change Convention also agreed to non-binding

targets, aiming to return greenhouse gas 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 Climate Change
Convention were not enough to ensure greenhouse gas levels would be stabilised at a safe
level. More urgent action was needed. 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. New Zealand ratified the Kyoto Protocol on 19 December 2002. The
Protocol came into force on 16 February 2005.

1.1.2 The Kyoto Protocol

The Kyoto Protocol shares and expands upon the Climate Change Convention’s
objective, principles and institutions. Only Parties to the Climate Change Convention that
have also become Parties to the Protocol (by ratifying, accepting, approving or acceding
to it) are bound by the Protocol’s commitments. The objective of the Kyoto Protocol is to
reduce the aggregate emissions of six greenhouse gases from Annex | Parties by at least
5 per cent below 1990 levels in the first commitment period (2008-2012). New Zealand’s
target is to return emissions to 1990 levels'? on average over the commitment period or
otherwise take responsibility for the excess.

A Party with a commitment under the Kyoto Protocol (as listed in Annex B of the Kyoto
Protocol) must hold sufficient assigned amount units*® to cover its total emissions during
the first commitment period at the point that compliance is assessed after the end of the
first commitment period. A Party’s assigned amount comprises assigned amount units,
removal units from land use, land-use change and forestry (LULUCF) activities under
Article 3.3 or 3.4 activities of the Kyoto Protocol and any other units acquired under the
flexibility mechanisms of the Kyoto Protocol. Flexibility mechanisms include the
Clean Development Mechanism, Joint Implementation and the trading of assigned
amount units between Annex | Parties. Further information on these mechanisms, review
and compliance procedures can be obtained from the website of the Climate Change
Convention (www.unfccc.int). The Kyoto Protocol compliance equation for the first
commitment period is depicted in figure 1.1.1.

% Annex | to the Climate Change Convention lists the countries included in Annex Il, 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’.

2 New Zealand’s target under the Kyoto Protocol is a responsibility target. A responsibility target

means that New Zealand can meet its target through a mixture of domestic emission reductions, the
storage of carbon in forests and the purchase of emissions reductions in other countries through the
emissions trading mechanisms established under the Kyoto Protocol. The target is based on total
gross emissions from the energy, industrial processes, solvent and other product use, agriculture and
waste sectors.

B Total quantity of valid emissions allowances (Kyoto units) held by a Party within its national

registry.
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Figure 1.1.1 The compliance equation under Article 3.1 of the Kyoto Protocol for
the first commitment period as applied to New Zealand (2008—-2012)

Certified Emission Reduction Units &
Emission Reduction Units

Removal Units from Article 3.3 forests

New Zealand's
total assigned<

amount Gross emissions during 2008-2012

Assigned Amount Units

Note: Gross emissions include emissions from energy, agriculture, waste, industrial processes and solvent
and other product use, but exclude emissions from deforestation. Deforestation emissions are netted
from removals under Article 3.3.

For the first commitment period, New Zealand’s initial assigned amount is the gross
greenhouse gas emissions estimated for 1990 multiplied by five. The assigned amount is
fixed for the duration of the commitment period. The quantity of the assighed amount is
issued in units known as assigned amount units (or AAUS). The initial assigned amount
does not include emissions and removals from the LULUCF sector unless this sector was
a net source of emissions in 1990. In New Zealand, the LULUCF sector was not a net
source of emissions in 1990. Carbon sinks that meet Kyoto Protocol requirements for
afforestation and reforestation create removal units (popularly known as carbon credits)
and these are added to a Party’s assigned amount. Units must be cancelled for any
harvesting and deforestation emissions if emissions exceed removals.

Reporting and accounting of afforestation, reforestation and deforestation activities since
1990 (Article 3.3 activities under the Kyoto Protocol) is mandatory during the first
commitment period of the Kyoto Protocol. Afforestation, reforestation and deforestation
activities are defined below. The definitions are consistent with decision 16/CMP.1
(UNFCCC, 2005a).

(a) Afforestation is the direct human-induced conversion of land that has not been
forested for a period of at least 50 years to forested land through planting, seeding
and/or the human-induced promotion of seed sources.

(b) Reforestation is the direct human-induced conversion of non-forested land to forested
land through planting, seeding and/or the human-induced promotion of
natural seed sources, on land that was forested but that has been converted to non-
forested land. For the first commitment period, reforestation activities will be limited
to reforestation occurring on those lands that did not contain forest on
31 December 19809.

(c) Deforestation is the direct human-induced conversion of forested land to non-
forested land.

Accounting for forest management, cropland management, grazing land management and
revegetation is voluntary during the first commitment period (Kyoto Protocol,
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Article 3.4). New Zealand did not elect to account for any of the Article 3.4 activities
during the first commitment period.

1.1.3  Theinventory

The Climate Change Convention covers emissions and removals of all anthropogenic
greenhouse gases not controlled by the Montreal Protocol. New Zealand’s Greenhouse
Gas Inventory (the inventory) is the official annual report of these emissions and
removals in New Zealand.

The methodologies, content and format of the inventory are prescribed by the IPCC
(IPCC, 1996; 2000; 2003) and reporting guidelines agreed by the Conference of the
Parties to the Climate Change Convention. The most recent reporting guidelines are
FCCC/SBSTA/2006/9 (UNFCCC, 2006). A complete inventory submission requires two
components: the national inventory report and the common reporting format tables.
Inventories are subject to an annual three-stage international expert review process
administered by the Climate Change Convention secretariat. The results of these reviews
are available online (www.unfccc.int).

The inventory reports emissions and removals of the gases carbon dioxide (CO,),
methane (CH,), nitrous oxide (N.O), hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulphur hexafluoride (SFg). The indirect greenhouse gases, carbon monoxide
(CO), sulphur dioxide (SO,), oxides of nitrogen (NOx) and non-methane volatile organic
compounds (NMVOCs) are also included. Only emissions and removals of the direct
greenhouse gases (CO,, CHy4, N,O, HFCs, PFCs and SF¢) are reported in total emissions
under the Climate Change Convention and accounted for under the Kyoto Protocol. The
gases are reported under six sectors: energy; industrial processes; solvent and other
product use; agriculture; land use, land-use change and forestry (LULUCF); and waste.

1.1.4  Supplementary information required

Under Article 7.1 of the Kyoto Protocol, New Zealand is required to include
supplementary information in its annual greenhouse gas inventory submission. The
supplementary information is included in Part Il of this report.

The supplementary information required includes:

e information on emissions and removals for each activity under Article 3.3 and for
any elected activities under Article 3.4 (chapter 11)

e holdings and transactions of units transferred and acquired under Kyoto Protocol
mechanisms (chapter 12)

e significant changes to a Party’s national system for estimating emissions and
removals (chapter 13) and to the Kyoto Protocol unit registry (chapter 14)

e information relating to the implementation of Article 3.14 on the minimisation of
adverse impacts on non-Annex | Parties (chapter 15).
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1.2 Institutional arrangements

1.2.1 Legal and procedural arrangements

The Climate Change Response Act 2002 (updated 5 December 2011) enables
New Zealand to meet its international obligations under the Climate Change Convention
and Kyoto Protocol. A Prime Ministerial directive for the administration of the Climate
Change Response Act 2002 names the Ministry for the Environment as New Zealand’s
‘Inventory Agency’. Part 3, section 32 of the Climate Change Response Act 2002
specifies the following functions and requirements:

1. The primary functions of the inventory agency, are to:

a. estimate annually New Zealand’s anthropogenic emissions by sources and
removals by sinks, of greenhouse gases

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

i. New Zealand’s annual inventory report under Article 7.1 of the Protocol,
including (but not limited to) the quantities of long-term certified emission
reduction units and temporary certified emission reduction units that have
expired or have been replaced, retired, or cancelled

ii. New Zealand’s national communication (or periodic report) under Article
7.2 of the Kyoto Protocol and Article 12 of the Climate Change Convention

iii. New Zealand’s report for the calculation of its initial assigned amount under
Article 7.4 of the Kyoto Protocol, including its method of calculation.

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)
c. estimate the emissions and removals by sinks for each source category
d. undertake assessments on uncertainties
e. undertake procedures to verify the date
f.  retain information and documents to show how the estimates were determined.

Section 36 of the Climate Change Response Act 2002 provides for the authorisation
of inspectors to collect information needed to estimate emissions or removals of
greenhouse gases.

1.2.2  The national system

New Zealand is required under Article 5.1 of the Kyoto Protocol to have a national
system in place for its greenhouse gas inventory. New Zealand provided a full description
of the national system in its initial report under the Kyoto Protocol (Ministry for
the Environment, 2006). Changes to the national system are documented in chapter 13 of
this submission.
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The Ministry for the Environment is New Zealand’s single national entity for the
greenhouse gas inventory, responsible for the overall development, compilation and
submission of the inventory to the Climate Change Convention secretariat. The Ministry
coordinates all of the government agencies and contractors involved in the inventory. The
national inventory compiler is based at the Ministry for the Environment. Arrangements
with other government agencies have evolved as resources and capacity have allowed and
as a greater understanding of the reporting requirements has been attained.

The Ministry for the Environment calculates estimates of emissions for the solvent and
other product use sector, waste sector, emissions and removals from the LULUCF sector
and Article 3.3 activities under the Kyoto Protocol. Emissions of the non-CO, gases from
the industrial processes sector are obtained through industry surveys by consultants
contracted by the Ministry for the Environment.

The Ministry of Economic Development collects and compiles all emissions from the
energy sector and CO, emissions from the industrial processes sector.

The Ministry of Agriculture and Forestry compiles emissions from the agriculture sector.
Estimates are underpinned by the research and modelling undertaken at New Zealand’s
Crown research institutes and universities. The Ministry of Agriculture and Forestry
provided data from the National Exotic Forest Description and from the New Zealand
Emissions Trading Scheme (NZ ETS) on planting, harvesting and deforestation to the
Ministry for the Environment’s Land Use and Carbon Analysis System (LUCAS).

The Reporting Governance Group provides effective leadership over the reporting,
modelling and projections of greenhouse gas emissions and removals. Membership
includes representation from the Ministry for the Environment, Ministry of Agriculture
and Forestry and the Ministry of Economic Development. The key roles and expectations
of the Reporting Governance Group include:

1. guide, confer and approve inventory and projection improvements and assumptions
(on the basis of advice from technical experts), planning and priorities, key
messages, management of stakeholders and risks

2. focus on delivery of reporting commitments to meet national and international
requirements

3. provide reporting leadership and guidance to analysts, modellers and technical
specialists

4. share information, provide feedback and resolve any differences between
departments that impact on the delivery of the work programme

5. monitor and report to the Climate Change Directors Group (a cross-agency group
that oversees New Zealand’s international and domestic climate change policy) on
the “big picture’ of the reporting work programme, direction, progress in delivery and
capability to deliver.

New Zealand’s national statistical agency, Statistics New Zealand, provides many of the
official statistics for the agriculture sector through regular agricultural censuses and
surveys. Population census data from Statistics New Zealand is used in the waste, and
solvent and other product use sectors. Activity data on lime application and livestock
slaughtering is also sourced from Statistics New Zealand.

The Climate Change Response Act 2002 (updated 5 December 2011) establishes the
requirement for a registry and a registrar. The Environmental Protection Authority is
designated as the agency responsible for the implementation and operation of
New Zealand’s national registry under the Kyoto Protocol, the New Zealand Emission
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Unit Register. The registry is electronic and accessible via the internet
(www.eur.govt.nz). Information on the annual holdings and transactions of transferred
and acquired units under the Kyoto Protocol is provided in the standard electronic format
tables accompanying this submission. Refer to chapter 12 for further information.

1.3 Inventory preparation processes

Consistent with the Climate Change Convention reporting guidelines, each inventory
report is submitted 15 months after conclusion of the calendar year reported, allowing
time for data to be collected and analysed. Over the period of October to January, sectoral
data is calculated and entered into the Climate Change Convention common reporting
format database, and then sectoral peer review and quality checking occur.

The national inventory compiler at the Ministry for the Environment calculates the
inventory uncertainty, undertakes the key category assessment, conducts further quality
checking and finalises the national inventory report. The inventory is reviewed internally
at the Ministry for the Environment before being approved and submitted to the Climate
Change Convention secretariat.

The inventory and all required data for the submission to the Climate Change Convention
secretariat are stored at the Ministry for the Environment in a controlled file system. The
published inventory is available from the websites of the Ministry for the Environment
and the Climate Change Convention.

1.4  Methodologies and data sources used

The guiding documents in inventory preparation are the Revised 1996 IPCC Guidelines
for National Greenhouse Gas Inventories (IPCC, 1996), the Good Practice Guidance and
Uncertainty Management in National Greenhouse Gas Inventories (IPCC, 2000), Good
Practice Guidance for Land Use, Land-Use Change and Forestry (IPCC, 2003), the
Climate Change Convention guidelines on reporting and review (UNFCCC, 2006) and
the Kyoto Protocol guidelines on reporting and review (UNFCCC 2005a—k). The
concepts contained in the good practice guidance are implemented in stages, according to
sector priorities and national circumstances.

The IPCC provides a number of different possible methodologies or variations for
calculating a given emission or removal. In most cases, these possibilities represent
calculations of the same form but the differences are in the level of detail at which the
original calculations are carried out. The methodological guidance is provided in a tiered
structure of calculations that describe and connect the various levels of detail at which
estimates can be made depending on the importance of the source category, availability of
data and other capabilities. The tiered structure ensures that estimates calculated at a very
detailed level can be aggregated up to a common minimum level of detail for comparison
with all other reporting countries:

a. Tier 1 methods apply IPCC default emission factors and use IPCC default models for
emissions and/or removals calculations

b. Tier 2 methods apply country-specific emission factors and use IPCC default models
for emissions and/or removals calculations
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c. Tier 3 methods apply country-specific emission factors and use country-specific
models for emissions and/or removals calculations.

Energy (chapter 3): Emissions from the energy sector are calculated using IPCC Tier 1
and 2 methods. Activity data is compiled from industry-supplied information by the
Ministry of Economic Development. New Zealand-specific emission factors are used for
all CO, emission calculations except for emissions from biogas, wood and wood waste.
Applicable IPCC default factors are used for non-CO, emissions where New Zealand
emission factors are not available.

Industrial processes, and solvent and other product use (chapters 4 and 5): Activity
data and most of the CO, emissions are supplied directly to the Ministry of Economic
Development by industry sources. The remaining CO, estimates are either sourced from
the New Zealand Emissions Unit Register or estimated by CRL Energy (2011). The IPCC
Tier 2 approach is used and emission factors are New Zealand specific. Activity data for
the non-CO, gases is collected via an industry survey. Emissions of HFCs and PFCs are
estimated using the IPCC Tier 2 approach, and SF¢ emissions from large users are
estimated with the Tier 3a approach (IPCC, 2006a).

Agriculture (chapter 6): Livestock population data is obtained from Statistics
New Zealand through the agricultural production census and surveys. A Tier 2 (model)
approach is used to estimate CH4 emissions from dairy cattle, non-dairy cattle, sheep and
deer. This methodology uses New Zealand animal productivity data to estimate dry-
matter intake and CH, production. The same dry-matter intake data is used to calculate
N,O emissions from animal excreta. A Tier 1 approach is used to calculate CH,and N,O
emissions from livestock species present in less significant numbers.

Land use, land-use change and forestry (chapters 7 and 11): New Zealand uses a
combination of Tier 1 and Tier 2 methodologies for estimating emissions and removals
for the LULUCF sector under the Climate Change Convention and Kyoto Protocol. A
Tier 2 approach has been used to estimate biomass carbon in the pools with the most
living biomass at steady state; natural forest, pre-1990 planted forest, post-1989 forest,
perennial cropland and grassland with woody biomass. A Tier 1 approach is used for
estimating biomass carbon in all other land-use categories. A Tier 1 modelling approach
has also been used to estimate carbon changes in the mineral soil component of the soil
organic matter pool and for organic soils.

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

e use of field plot measurements for natural and planted forests and airborne
scanning LIDAR (Light Detection and Ranging) for planted forests (Stephens et al,
2007, 2008)

o use of allometric equations and models to estimate carbon stock and carbon-stock
change in natural and planted forests respectively (Beets et al, 2009; Beets and
Kimberley, 2011)

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

o development of databases and applications to store and manipulate all data associated
with LULUCEF activities.
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Waste (chapter 8): Emissions from the waste sector are estimated using waste survey
data combined with population data from Statistics New Zealand. Calculation of
emissions from solid waste disposal uses the Tier 2 model from the IPCC 2006
guidelines. A mix of New Zealand-specific and IPCC default parameters are used.
Methane and N,O emissions from domestic and industrial wastewater handling are
calculated using a refinement of the IPCC methodology (IPCC, 1996). There is no
incineration of municipal waste in New Zealand. Emissions from incineration of medical,
quarantine and hazardous wastes are estimated using the Tier 1 approach (IPCC, 2006b).

1.5 Key categories

151 Reporting under the Climate Change Convention

The IPCC Good Practice Guidance and Uncertainty Management in National
Greenhouse Gas Inventories (IPCC, 2000) identifies 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 key categories in the New Zealand inventory have been assessed using the Tier 1
level and trend methodologies from the IPCC good practice guidance (IPCC, 2000 and
2003). The methodologies identify sources of emissions and removals that sum to
95 per cent of the total level of emissions, and 95 per cent of the trend of the inventory in
absolute terms.

In accordance with the Good Practice Guidance for Land Use, Land-Use Change and
Forestry (IPCC, 2003), the key category analysis is performed once for the inventory
excluding LULUCF categories and then repeated for the inventory including the
LULUCF categories. Non-LULUCF categories that are identified as key in the first
analysis but that do not appear as key when the LULUCF categories are included are still
considered as key categories.

The key categories identified in the 2010 year are summarised in table 1.5.1. The major
contributions to the level analysis including LULUCEF (table 1.5.2(a)) were:

e CO, removals from conversion to forest land; a contribution of 26.9 per cent

e CH, emissions from dairy cattle enteric fermentation; a contribution of 8.8 per cent

e CH, emissions from sheep enteric fermentation; a contribution of 7.0 per cent

e CO, emissions from gasoline used in road transport; a contribution of 6.4 per cent.
The key categories that were identified as having the largest relative influence on the

trend including LULUCF from 1990 to 2010, compared to the average change in net
emissions from 1990 to 2010 (table 1.5.3(a)), were:

e CH, emissions from sheep enteric fermentation; contributed 22.0 per cent to the net
emissions trend through a decrease

e CH, emissions from dairy cattle enteric fermentation; contributed 11.1 per cent to
the net emissions trend through an increase

e CO, emissions from diesel oil road transportation; contributed 10.3 per cent to the
net emissions trend through an increase

10 New Zealand’'s Greenhouse Gas Inventory 1990-2010



e CO, emissions from gaseous fuels used in the manufacture of solid fuels and other
energy industries; contributed 5.5 per cent to the net emissions trend through a
decrease.

Table 1.5.1 Summary of New Zealand’s key categories for the 2010 level
assessment and the trend assessment for 1990 to 2010 (including
and excluding LULUCF activities)

Quantitative method used: IPCC Tier 1

IPCC categories Gas Criteria for
identification

Energy

Transport - road transport - gasoline CO; level, trend
Transport - road transport - diesel oil CO, level, trend
Transport - road transport - liquefied petroleum gases CO, trend
Transport - road transport - gaseous fuels CO; trend
Transport - civil aviation - jet kerosene CO, level
Energy industries - public electricity and heat production - solid fuels CO, level, trend
Energy industries - public electricity and heat production - gaseous fuels CO; lewel, trend
Energy industries - Petroleum refining - liquid fuels CO; level, trend
Energy industries - Manufacture of solid fuels and other energy industries - gaseous fuels CO, trend
Manufacturing industries and construction - gaseous fuels CO; lewel
Manufacturing industries and construction - liquid fuels CO; level
Manufacturing industries and construction - solid fuels CO, level, trend
Other sectors - liquid fuels CO; level, trend
Other sectors - solid fuels CO; trend
Other sectors - gaseous fuels CO, level
Fugitive emissions - flaring combined CO, level, trend
Fugitive emissions - geothermal CO; level, trend
Fugitive emissions - coal mining and handling CH, lewvel, trend
Fugitive emissions - natural gas CH, trend
Industrial processes

Mineral products - cement production CO, level
Chemical industry - ammonia production CO, qualitative
Metal production - iron and steel production CO, level

Metal production - aluminium production CO, level

Metal production - alumin