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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 greenhouse gases carbon dioxide
(CO,), methane (CH4), nitrous oxide (N,O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulphur hexafluoride (SFs). 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,, CH4;, N,O, HFCs, PFCs and SFy) 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 2011 (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 for Annex 1 Parties. 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 will account for Article
3.3 activities at the end of the first commitment period. New Zealand did not elect to
account for 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 LULUCEF 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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1990-2011

In 1990, New Zealand’s total greenhouse gas emissions were 59,643.1 Gg carbon dioxide
equivalent (CO,-e). In 2011, total greenhouse gas emissions had increased by
13,191.9 Gg CO,-e (22.1 per cent) to 72,834.9 Gg CO,-¢ (figure ES 2.1.1). From 1990 to
2011, the average annual growth in total emissions was 1.0 per cent per year.

The four emission sources that contributed the most to this increase in total emissions
were: dairy cattle enteric fermentation,” road transport, agricultural soils, and
consumption of halocarbons and SF.

2010-2011

Since 2010, New Zealand’s total greenhouse gas emissions increased by 987.2 Gg CO,-¢
(1.4 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 main drivers that led to the decrease in emissions from
electricity generation were:

. a reduction in national electricity demand in the wake of the February 2011
Canterbury earthquake
. an increase in electricity supply from wind generation following the

commissioning of two new wind farms.

The continued increase in emissions from the consumption in HFCs was the main driver
in the rise of emissions from industrial processes. Since 2010, emissions from the
consumption of HFCs increased by 807.4 Gg CO,-¢ (74.9 per cent). This large increase in
HFC emissions is mainly due to one supplier changing its buying behaviour and
importing a very high amount of HFC-134a in 2011 compared with previous years.

The continued increase in the national dairy cattle population (259,051 or 4.4 per cent
over 2010 levels) led to the increase in agricultural emissions of methane and nitrous
oxide. 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 volume of nitrogen applied as
fertiliser in 2011 (27,303 tonnes nitrogen (N) or 7.6 per cent). This resulted in an
additional increase of nitrous oxide emissions.

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 31,530.4 Gg CO,-e. In 2011,
net greenhouse gas emissions had increased by 27,764.4 Gg CO,-e¢ (88.1 per cent) to
59,294.7 Gg CO,-¢e (figure ES 2.1.1).

2 .. . .
Methane emissions produced from ruminant livestock.

New Zealand’s Greenhouse Gas Inventory 1990-2011 \"4



Figure ES 2.1.1 New Zealand’s total and net emissions (under the Climate
Change Convention) from 1990 to 2011
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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,-¢). 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 3.7 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 2011, net removals were 16,765.5 Gg CO,-e¢ from land subject to afforestation,
reforestation and deforestation (see section 2.5 for further detail). The accounting quantity
for 2011 was 16,876.9 Gg CO,-e. This is different from net removals because 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 2011, 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 2011

Direct greenhouse Gg CO: equivalent Change from 1990 (Gg CO,  Change from 1990
gas emissions 1990 2011 equivalent) (%)

CO, 25,0471 33,162.2 +8,115.2 +32.4
CH, 25,650.3 27,050.1 +1,399.8 +5.5
N,O 8,300.6 10,689.7 +2,389.1 +28.8
HFCs NO 1,885.1 +1,885.1 NA
PFCs 629.9 30.2 -599.7 -95.2
SFe 15.2 17.6 +2.4 +15.9
Total 59,643.1 72,834.9 +13,191.9 +22.1

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

The agriculture sector contributed the largest proportion of total emissions in 2011 (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 increased (figure ES.4.1.2) until 2008. Emissions from agriculture have increased
from 2009 to 2011 due to greater demand for New Zealand agricultural produce in the
dairy sector and a favourable milk price. This led to an increase in the dairy cattle
population and the amount of nitrogen applied as fertiliser to agricultural soils resulting in
an increase of methane and nitrous oxide emissions from the sector.

Meanwhile, the energy sector has experienced the greatest increase over the period
19902008 (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 2008 becoming the
largest contributing sector to total emissions in 2008 (figure ES.4.1.4). However, from
2009 to 2011, the contribution of emissions from the energy sector decreased by
approximately 1 per cent a year. The decrease reflects effects of the global recession,
recent earthquakes and the closure of coal mines following accidents, as well as greater
investment in renewable energy sources in New Zealand.

Table ES 4.1.1 New Zealand’s emissions by sector in 1990 and 2011

Gg CO: equivalent 1C 9h95:)n(g(§gfr((:)g‘z Change from
Sector 1990 2011 equivalent) 1990 (%)
Energy 23,487.7 31,003.3 +7,515.6 +32.0
Industrial processes 3,392.8 5,431.0 +2,038.1 +60.1
Solvent and other product use 41.5 27.9 -13.6 -32.8
Agriculture 30,661.9 34,387.3 +3,725.4 +12.1
Waste 2,059.1 1,985.4 -73.7 -3.6
Total (excluding LULUCF) 59,643.1 72,834.9 +13,191.9 +22.1
LULUCF -28,112.7 -13,540.2 +14,572.5 +51.8
Net Total (including LULUCF) 31,530.4 59,294.7 +27,764.4 +88.1

Note: Net removals from the LULUCF sector are as reported under the Climate Change
Convention (chapter 7). Columns may not total due to rounding.
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Figure ES 4.1.1 New Zealand’s emissions by sector in 2011
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Convention (chapter 7).

Figure ES 4.1.2 Proportion that sectors contributed to New Zealand’s total

emissions from 1990 to 2011
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Figure ES 4.1.3 Change in New Zealand’s emissions by sector in 1990 and 2011
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Figure ES 4.1.4 Absolute change in New Zealand’s total emissions by sector
from 1990 to 2011
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Energy (chapter 3)

2011

The energy sector was the source of 31,003.3 Gg CO,-¢ (42.6 per cent) of total emissions
in 2011. The largest sources of emissions in the energy sector were road transportation,
contributing 12,569.8 Gg CO,-e (40.5 per cent), and public electricity and heat
production, contributing 5,127.9 Gg CO,-¢ (16.5 per cent) to energy emissions.
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1990-2011

In 2011, energy emissions had increased by 7,515.6 Gg CO,-e (32.0 per cent) from the
1990 level of 23,487.7 Gg CO,-e. This growth in emissions is primarily from road
transportation, which increased by 5,162.8 Gg CO,-e¢ (69.7 per cent), and public
electricity and heat production, which increased by 1,655.9 Gg CO,-e (47.7 per cent).

2010-2011

Since 2010, emissions from the energy sector decreased by 314.1 Gg CO,-¢ (1.0 per cent).
This is primarily due to a 316.8 Gg COz2-e (5.8 per cent) decrease in emissions from
public electricity and heat production as a result of:

. the Canterbury earthquake in February 2011:

- population reduction in the region resulted in a drop in regional residential
energy demand. This was observed primarily in electricity and gasoline
statistics

- damage to infrastructure led to demolition or closure of much of the
Christchurch central business district, resulting in reduced commercial
electricity demand

. a 20 per cent increase in generation from wind following the commissioning of two
new wind farms in 2011. This had the effect of using wind-generated energy in
place of the most expensive generation (thermal), having a total net reduction in
greenhouse gas emissions.

There was also a 222.2 Gg CO2-¢ (8.7 per cent) decrease in sector fugitive emissions.
This was primarily due to reduced activity in subcategory coal mining and handling as a
result of:

. Pike River Mine being sealed in January 2011 due to explosions in November 2010

. nearby Spring Creek Mine suspending its coal production in November
2010 to May 2011 to accelerate work on a safety improvement programme.

Industrial processes (chapter 4)

2011

The industrial processes sector contributed 5,431.0 Gg CO,-e (7.5 per cent) of total
emissions in 2011. The largest source of industrial process emissions is the metal
production category (CO, and PFCs), contributing 42.2 per cent of industrial processes
sector emissions in 2011.

1990-2011

Emissions from industrial processes in 2011 had increased by 2,038.1 Gg CO,-e
(60.1 per cent) above the 1990 level of 3,392.8 Gg CO,-e. This increase has largely been
driven by emissions from the consumption of halocarbons and SFy4 category, with an
increase in these emissions of 1,890.4 Gg CO,-e. Hydrofluorocarbon emissions have
increased because of their use as a substitute for chlorofluorocarbons phased out under
the Montreal Protocol.

2010-2011

Since 2010, emissions from the industrial processes sector increased by 666.8 Gg CO,-¢
(14.0 per cent). The main emission source that drove this increase was the consumption
of HFCs. Since 2010, emissions from the consumption of HFCs increased by 807.4 Gg
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CO,-¢ (74.9 per cent). This large increase in HFC emissions is mainly due to one supplier
changing its buying behaviour and importing a very high amount of HFC-134a in 2011
compared with previous years.

Solvent and other product use (chapter 5)

In 2011, the solvent and other product use sector was responsible for 27.9 Gg CO,-e
(0.04 per cent) of total emissions. The emission levels from the solvent and other
products use sector are negligible compared with other sectors.

Agriculture (chapter 6)

2011

The agriculture sector was the largest source of emissions in 2011, contributing
34,387.3 Gg CO,-¢ (47.2 per cent) of total emissions. New Zealand has an unusual
emissions profile amongst developed countries. In many other developed countries,
agricultural emissions are typically around 12 per cent of total emissions.

The largest sources of emissions from the agriculture sector in 2011 were enteric
fermentation and nitrous oxide emissions from agricultural soils.

1990-2011

In 2011, New Zealand’s agricultural emissions increased by 3,725.4 Gg CO,-e
(12.1 per cent) from the 1990 level of 30,661.9 Gg CO,-e. This increase is largely due to
the increase in enteric fermentation emissions from dairy cattle and N,O emissions from
agricultural soils.

2010-2011

Since 2010, emissions from the agriculture sector increased 665.0 Gg CO,-e
(2.0 per cent). This was due to greater demand for New Zealand agricultural produce in
the dairy sector, which led to an increase in the dairy cattle population and the amount of
nitrogen applied as fertiliser. The dairy industry is the main user of nitrogen fertiliser in
New Zealand. With a favourable milk price, there was an increase in both dairy
population and the sale and use of nitrogen fertiliser in 2011.

LULUCF under the Climate Change Convention (chapter 7)

2011

In 2011, net removals from the LULUCF sector under the Climate Change Convention
were 13,540.2 Gg COj-e. The highest contribution to removals in 2011 was from
land converted to forest land. In 2011, net removals for land converted to forest land were
27,221.3 Gg CO,-e. This is largely due to the removals from the growth of first rotation
forests.

The largest source of emissions in LULUCF is from forest land remaining forest land. In
2011, net emissions for forest land remaining forest land contributed 9,480.1 Gg CO,-e.
This is largely due to the emissions from harvesting exceeding removals from growth of
these forests during 2011.
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1990-2011

From 1990 to 2011, net removals from LULUCF decreased by 14,572.5 Gg CO,-e
(51.8 per cent) from the 1990 level of —28,112.7 Gg CO,-¢. This decrease in net removals
is largely the result of increased harvesting of plantation forests as a larger proportion of
the estate reaches harvest age.

The fluctuations in net removals from LULUCF across the time series (figure ES 4.1.5) 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 (NZ ETS).* The decrease in net removals since 2008 is due to
the increasing harvesting that has been occurring in pre-1990 planted forests.

Figure ES 4.1.5 New Zealand’s LULUCF sector net removals from 1990 to 2011
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Since 2010, net removals from LULUCF decreased by 4,274.2 Gg CO,-¢ (24.0 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 1,985.4 Gg CO,-¢ (2.7 per cent) to total emissions in 2011.
Emissions from the waste sector have decreased by 73.7 Gg CO,-¢ (3.6 per cent) from
the 1990 level of 2,059.1 Gg CO,-e. This reduction occurred in the solid waste
disposal on land category and is likely a result of initiatives to improve solid waste
management practices.

*  The New Zealand Emissions Trading Scheme included the forestry sector as of 1 January 2008.
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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 2011 inventory (table ES 5.1.1).

Afforestation and reforestation

The net area of post-1989 forest as at the end of 2011 was 599,269 hectares. The net area
is the total area of post-1989 forest (618,053 hectares) minus the deforestation of post-
1989 forest that has occurred since 1 January 1990 (18,784 hectares). Net removals from
this land in 2011 were 18,440.1 Gg CO,-e.

Deforestation

The area deforested between 1 January 1990 and 31 December 2011 was
105,512 hectares. The area subject to deforestation in 2011 was 3,700 hectares. In 2011,
deforestation emissions were 1,674.6 Gg CO,-¢, compared with 1,029.4 Gg CO,-¢ in
2010 (a 62.7 per cent increase). Deforestation emissions include non-carbon emissions
and lagged CO, emissions that occurred in 2011 as a result of deforestation since 1990.
Lagged emissions include the liming of forest land converted to grassland and cropland,
and the disturbance associated with forest land conversion to cropland.

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 2008-2011

Source 2008 2009 2010 2011
Afforestation/reforestation (AR)
Net cumulative area since 1990 (ha) 580,765.01 583,964.82 588,768.97 599,269.00
Area in calendar year (ha) 1,900.00 4,300.00 6,000.00 12,000.00
Net removals from AR land not
harvested in CP1 (Gg CO»-e) -18,199.48 -18,293.56 -18,455.91 -18,551.52
Emissions from AR land harvested in
CP1 (Gg CO--e) 82.42 96.24 106.08 111.43
Net removals in calendar year
(Gg CO.-e) -18,117.06 -18,197.32 -18,349.83 -18,440.09
Deforestation
Net cumulative area since 1990 (ha) 95,937.27 99,195.93 101,811.91 105,511.91
Area in calendar year (ha) 3,467.00 3,259.00 2,616.00 3,700.00
Emissions in calendar year (Gg CO.-e) 1,586.19 1,368.06 1,029.40 1,674.62
Total area subject to afforestation,
reforestation and deforestation 676,702.28 683,160.76 690,580.88 704,780.91
Net removals (Gg CO,-e) -16,530.87 -16,829.26 -17,320.43 -16,765.48
Accounting quantity (Gg CO--e) -16,613.29 -16,925.50 -17,426.50 -16,876.91

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.
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ES.6 Improvements introduced

The largest improvements in the accuracy of emissions and removals, made to
New Zealand’s Greenhouse Gas Inventory following the 2012 submission, were made in
the LULUCF and energy sectors. Chapter 10 provides a summary of all recalculations
made to the estimates.

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 - Forest land (sections 7.1.5 and 7.3.5)

The main differences between this submission and previous estimates of New Zealand’s
LULUCEF net removals reported in the 2012 submission are the result of (in decreasing
order of magnitude):

. the activity data used to estimate harvesting emissions in pre-1990 planted forests
being scaled by 17 per cent throughout the time series to account for differences in
forest definitions used in the inventory and the source of the activity data’

. the correction of an error detected in the calculation process when upgrading to the
Forest Carbon Predictor, version 3 for last year’s submission, which affected the
implementation of the new post-1989 planted forest yield table

. continued improvements to the 1990 and 2008 land-use maps. Mapping data
provided from the NZ ETS was integrated into the 1990 and 2008 maps. This has
improved the accuracy and consistency of the mapping of pre-1990 planted forest
and post-1989 forest

. emissions being reported for controlled burning in forest land remaining forest land
for the first time in the 2013 submission. Estimates are provided for the burning of
post-harvest residues prior to restocking.

Energy — Emission factor for solid fuels (section 3.3.1)

The most significant recalculation in the energy sector was a review of CO, emission
factors for solid fuels across the time series from 1990-2011.

Emission factors for solid fuels have been updated for this submission across the time
series from 1990 to 2011. A comprehensive list of carbon content by coal mining is not
currently available. However, a review of New Zealand’s coal emission factors in
preparation for the NZ ETS® recommended re-weighting the current default emission
factors to 2007 production rather than continue with those in the New Zealand Energy
Information Handbook.” A comparison of the original and updated emission factors can
be found in table 3.3.1 of this submission. This has resulted in changes in emissions from
solid fuel combustion across all sectors, including public electricity and heat production.

See section 7.3 for details.

CRL Energy Ltd. 2009. Reviewing Default Emission Factors in Draft Stationary Energy and
Industrial Processes. Contract report prepared for the Ministry for the Environment. Wellington:
Ministry for the Environment.

Baines JT. 1993. New Zealand Energy Information Handbook. Christchurch: Taylor Baines and
Associates.
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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,-¢). At
the end of 2012, there were 306,041,662 assigned amount units. During 2012, no Kyoto
Protocol units were expired, replaced or cancelled.
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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,4 methane

HFCs hydrofluorocarbons
N,O nitrous oxide

PFCs perfluorocarbons
SFe sulphur hexafluoride
CO carbon monoxide
NMVOCs non-methane volatile organic compounds
NOy 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 I 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 1: 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,F6=9200 HFC-227ea = 2900
SF¢= 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.

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

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.

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.

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

" IpCC. 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 I 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 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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PART I: ANNUAL INVENTORY
SUBMISSION
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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 (CH,;) 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 IT'? to the Climate Change Convention commit to providing financial assistance to
non-Annex | Parties (developing countries).

"2 Annex II 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.

2 New Zealand’s Greenhouse Gas Inventory 1990-2011



Annex I 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 I 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 I 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 I Parties by at least
5 per cent below 1990 levels in the first commitment period (2008-2012). New Zealand’s
target in the first commitment period is to return emissions to 1990 levels'* on average
over the commitment period or otherwise take responsibility for the excess.

The eighth session of the Conference of the Parties serving as the meeting of the Parties
to the Kyoto Protocol (Doha, Qatar, November to December 2012) agreed amendments to
the Kyoto Protocol for the second commitment period, including an amended Annex B
for commitments for the second commitment period (2013-2020). New Zealand will take
a commitment under the Climate Change Convention during the transition period to 2020
and therefore does not have a commitment listed in the amended Annex B of the Kyoto
Protocol for the second commitment period.

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 commitment period at the point that compliance is assessed after the end of the
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 1 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 as applied to New Zealand is depicted in figure 1.1.1.

Annex I to the Climate Change Convention lists the countries included in Annex II, 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’.

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.

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 assigned 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 1989.

(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 activities under Article 3.4 of the Kyoto Protocol is voluntary during the first
commitment period. New Zealand did not elect to account for any of the Article 3.4
activities during the first commitment period.
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1.1.3 The inventory

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 (SFs). 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.

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 II of this report.

The supplementary information required includes:

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

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

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

. information relating to the implementation of Article 3.14 on the minimisation of
adverse impacts on non-Annex I Parties (chapter 15).

1.2 Institutional arrangements

1.21 Legal and procedural arrangements

The Climate Change Response Act 2002 (updated 1 January 2013) 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
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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. In carrying 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 accorda