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State and Territory Greenhouse Gas
Emissions — An Overview

This document provides an overview of the latest available estimates of greenhouse gas emissions for
Australia’s States and Territories on a Kyoto accounting basis. The State and Territory breakdown of total
emissions is presented in table 1.

Table 1 State and Territory greenhouse gas inventories, 2008

New South Wales 156.4 164.7
Queensland 131.3 160.3
Victoria 121.9 1191
Western Australia 79.5 72.8
South Australia 33.4 31.7
Northern Territory 16.2 16.3
Tasmania 8.6 9.1

Australian Capital Territory 1.2 1.2

External Territories 0.03 0.03

Note: The national inventory (Annex A sectors) for 2008 was estimated at 549.5 Mt CO_-e. After accounting for Article 3.3 Land Use, Land Use Change
and Forestry activi ies, Australia’s emissions were estimated at 581.9 Mt CO,-e. 2008 is the 2007-08 financial year.

Figure 1: State and Territory Total Emissions, 2008
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Note: The NSW inventory includes ACT emissions from the Stationary Energy sector.
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In 2008, State and Territory shares of national emissions (including estimates of emissions and removals
from the Article 3.3 LULUCEF activities) comprised 29% from New South Wales, 28% from Queensland,
21% from Victoria, 13% from Western Australia, 6% from South Australia, 3% from the Northern
Territory, 2% from Tasmania, 0.2% from the Australian Capital Territory (a partial estimate only, as some
sectors are included within NSW) and less than 0.1% from External Territories (see Figure 2).

Figure 2: State and Territory Shares of National Emissions, 2008
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More information on these State and Territory estimates is available from the Australian Greenhouse
Emissions Information System (AGEIS) on the Department of Climate Change and Energy
Efficiency’s website.
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State and Territories Greenhouse
Gas Inventories

The following sections provide summary information on the greenhouse gas emissions including
emissions and removals from KP-LULUCEF for each State and Territory. Other background information
including a detailed time-series of emissions estimates are provided in the appendices at the back of
the booklet.

New South Wales

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 156.4 million
tonnes (Mt) in 2008 (an 11.8 % increase on 1990). When emissions and removals from KP-LULUCEF are
included the total becomes 164.7 Mt (a 0.3% increase on 1990). The sectoral composition, level and trend
of these emissions are shown in Figures 3 and 4.

Figure 3: New South Wales — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 4: New South Wales — Emissions by Sector, 2008
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Note: The NSW inventory includes ACT emissions from the Stationary Energy sector (excluding lawnmower use in 1.A.4 ‘other sectors’).
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Queensland

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 131.3 million
tonnes (Mt) in 2008 (a 65.6 % increase on 1990). When emissions and removals from KP-LULUCEF are
included the total becomes 160.3 Mt (a 2.9 % decrease on 1990). The sectoral composition, level and

trend of these emissions are shown in Figures 5 and 6.

Figure 5: Queensland — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.

Figure 6: Queensland — Emissions by Sector, 2008

100

80

60

Mt CO,-e

40

20

2008

1990

Stationary
Energy

2008
ey 2008
1990
Transport Fugitive
Emissions

D o - N
D o o o
[} o o o
~ N N N
2008
1990
1990 2008
.
Industrial Agriculture
Processes

2003
2004

1990 2008
I .

Waste

0 © ~
=] S o
S S S
I3 I3 Q
1990
2008

Land Use, Land Use
Change and Forestry

AUSTRALIAN NATIONAL GREENHOUSE ACCOUNTS STATE AND TERRITORY GREENHOUSE GAS INVENTORIES

2008



Victoria

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 121.9 million
tonnes (Mt) in 2008 (a 19.1% increase on 1990). When emissions and removals from KP-LULUCEF are

included the total becomes 119.1 Mt (a 11.6% increase on 1990). The sectoral composition, level and

trend of these emissions are shown in Figures 7 and 8.

Figure 7: Victoria - Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 8: Victoria — Emissions by Sector, 2008
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Western Australia

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 79.5 million
tonnes (Mt) in 2008 (a 69.5% increase on 1990). When emissions and removals from KP-LULUCEF are
included the total becomes 72.8 Mt (a 25.2% increase on 1990). The sectoral composition, level and trend
of these emissions are shown in Figures 9 and 10.

Figure 9: Western Australia — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 10: Western Australia — Emissions by Sector, 2008
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South Australia

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 33.4 million
tonnes (Mt) in 2008 (a 7.8% increase on 1990). When emissions and removals from KP-LULUCEF are
included the total becomes 31.7 Mt (a 2.5% decrease on 1990). The sectoral composition, level and trend
of these emissions are shown in Figures 11 and 12.

Figure 11: South Australia — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 12: South Australia — Emissions by Sector, 2008
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Northern Territory

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 16.2 million
tonnes (Mt) in 2008 (a 69.3% increase on 1990). When emissions and removals from KP-LULUCF
are included the total becomes 16.3 Mt (a 55.6% increase on 1990). The sectoral composition, level
and trend of these emissions are shown in Figures 13 and 14. The principal source of emissions from
agriculture in the Northern Territory is the burning of savannas.

Figure 13: Northern Territory — Emissions, 1990-2008 (excluding LULUCEF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 14: Northern Territory — Emissions by Sector, 2008
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Tasmania

Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 8.6 million tonnes
(Mt) in 2008 (a 9.1% increase on 1990). When emissions and removals from KP-LULUCEF are included
the total becomes 9.1 Mt (a 19.9% decrease on 1990). The sectoral composition, level and trend of these
emissions are shown in Figures 15 and 16.

Figure 15: Tasmania — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.

Figure 16: Tasmania — Emissions by Sector, 2008
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Australian Capital Territory

A partial inventory was compiled for the ACT including the Transport, Fugitive Emissions, Industrial
Processes, Agriculture, Forestry and Waste sectors. ACT emissions from the Stationary Energy sector
comprise emissions from lawnmower use from 1.A.4 ‘Other Sectors’ only. The remainder of the
Stationary Energy sector estimates were included in the NSW inventory as these are not estimated
separately. Greenhouse gas emissions excluding emissions and removals from KP-LULUCF were 1.2
million tonnes (Mt) in 2008 (a 3.5% increase on 1990). When emissions and removals from KP-LULUCF
are included the total remains at 1.2 Mt (a 1.1% increase on 1990). The sectoral composition, level and
trend of these emissions are shown in Figures 17 and 18.

Figure 17: Australian Capital Territory — Emissions, 1990-2008 (excluding LULUCF)
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Note: Time-series emissions have been smoothed using 3-year averaging.
Figure 18: Australian Capital Territory — Emissions by Sector, 2008
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Appendix 1 — Notes

Australian National Greenhouse Accounts

In conjunction with this Report, the Department of Climate Change and Energy Efficiency (DCCEE)
publishes a range of supporting emission estimates that, together, constitute the Australian National
Greenhouse Accounts. In addition to the State and Territory Greenhouse Gas Inventories, the DCCEE
also prepares:

* the National Greenhouse Gas Inventory;,

* the National Inventory by Economic Sector 2008, comprising emission estimates by economic sector
rather than by IPCC sectors as in this report; and

* the National Inventory Report 2008, prepared under the reporting provisions applicable to the United
Nations Framework Convention on Climate Change.

These documents are available on the DCCEE website http://www.climatechange.gov.au/en/climate-
change/emissions.aspx. They provide additional information with respect to Australia’s emissions on
both a regional and industry basis, as well as with respect to Australia’s domestic policy commitments.

Australian Greenhouse Emissions Information System

The Australian Greenhouse Emissions Information System (AGEIS) provides on-line public access

to emission estimates, background supporting data and time-series analyses that support the National
Greenhouse Accounts. The dynamic interface allows users to select emissions data of interest and
download the results in a format which allows for further analysis of the data on their own desktop. The
AGEIS can be accessed at http://ageis.climatechange.gov.au.

International Guidelines and Review

The State and Territory Greenhouse Gas Inventories have been prepared in accordance with the
Intergovernmental Panel on Climate Change (IPCC) Revised 1996 Guidelines for National Greenhouse
Gas Inventories and the principles of the IPCC (2000) Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories and the IPCC (2003) Good Practice Guidance for
Land Use, Land Use Change and Forestry. Where appropriate, elements of the 2006 IPCC Guidelines
for National Greenhouse Gas Inventories are being progressively implemented. The national inventory
undergoes annual independent international review.

The State and Territory Greenhouse Gas Inventories have also been prepared in consultation with the
States and Territories, under the guidance of the National Greenhouse Gas Inventory Committee of
representatives of the Australian, State and Territory Governments.
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Kyoto Accounting

‘Kyoto accounting’ is relevant to Australia’s target under the Kyoto Protocol. See the Department of
Climate Change web site at http://www.climatechange.gov.au for more detail.

Under the Kyoto Protocol, the national inventory comprises four sources of emissions — the [PCC sectors
Energy, Industrial Processes, Agriculture and Waste (Annex A sectors). Within the Energy sector, there
are Stationary Energy, Transport and Fugitive emissions (mainly from the extraction fuels) sources. In
addition, countries must account for Article 3.3 Land Use, Land Use Change and Forestry activities —
these are deforestation, afforestation and reforestation.

» ‘Stationary Energy’ is mainly greenhouse gas emissions from the production of electricity and other
direct combustion of fossil fuels in industry such as manufacturing and construction.

» ‘Transport’ comprises greenhouse gas emissions from air, road, rail and shipping transportation.

» ‘Fugitive Emissions from Fuels’ comprises the greenhouse gas emissions from the extraction and
distribution of coal, oil and natural gas.

 ‘Industrial Processes’ comprises the direct greenhouse gas emissions from the chemical and or physical
transformation of materials and the consumption of synthetic greenhouse gases.

» ‘Agriculture’ comprises the emissions of methane and nitrous oxide only (that is, non-carbon dioxide
gases) from livestock, crops, agricultural and forest soils, and agricultural burning including the
prescribed burning of savannas.

* ‘Waste’ comprises the greenhouse gas emissions from the disposal of solid waste to land, the treatment
of domestic and industrial wastewater and the incineration of municipal and clinical waste.

» ‘Afforestation and reforestation’ comprises emissions and removals (that is sinks) from forests
established on agricultural land since 1990.

» ‘Deforestation’ comprised emissions and removals from the direct human-induced removal of forest
and replacement with pasture, crops or other uses on land that was forest on 1 January 1990.

Estimates of the emissions and removals from the Article 3.3 LULUCEF activities are only provided for
1990 and for the commitment period (2008-2012). Unlike other sectors, the accounting rules for Article
3.3 LULUCEF activities differ between the initial assigned amount calculations and the commitment
period. It is, therefore, not possible to present a consistent time-series of emissions and removals for
these activities.

The 1990 estimate presented here for LULUCEF, is the ‘base year’ estimate used to calculate the initial
assigned amount. This includes land use change (or forest conversion) as reported under the UNFCCC
inventory and no emissions or removals due to forestry.

» Land use change under the UNFCCC includes emissions and removals from all forest lands cleared in
a given year as well as ongoing emissions from the loss of biomass and soil carbon on lands previously
cleared. As the carbon in these pools can take greater than 20 years to reach a new equilibrium after
forest clearing the land use change estimate for 2008 includes emissions and removal on lands cleared
prior to 1990. Deforestation as agreed under the Kyoto Protocol only includes emissions and removals
from land that was forest on 1 January 1990 and which has been cleared since 1990.

The estimates presented here for afforestation/reforestation are the accounting quantity taking into
consideration the harvested forest sub-rule of the Kyoto Protocol. Under this accounting rule “debits
resulting from harvesting during the first commitment period following afforestation and reforestation
since 1990 shall not be greater than credits accounted for on that unit of land”. In other words, whenever
emissions on harvested land units are greater than the removals on those land units, a net balance of zero
is assumed for those units of land.

The ‘initial assigned amount’ represents Australia’s emissions target for the first commitment period of
the Kyoto Protocol (before adjustments are made for purchases of net credits from international sources).
The initial assigned amount is calculated as 108% of the base year emissions and is established as 592 Mt
a year for each year of the first commitment period 2008-2012.
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The ‘base year’ emissions for Australia (547.7 Mt CO,-¢) are the 1990 emissions for the national
inventory (Annex A) sectors (Energy, Industrial Processes, Agriculture and Waste) and Land Use Change
as submitted to the UNFCCC in Australia’s Initial Report in October 2008.

Greenhouse Gases

» Consistent with the requirements of the Kyoto Protocol, the State and Territory Greenhouse Gas
Inventories cover sources of greenhouse gas emissions and removals by sinks resulting from human
(anthropogenic) activities for the major greenhouse gases — carbon dioxide (CO,), methane (CH,),
nitrous oxide (N,0), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and sulphur
hexafluoride (SF,).

» Global Warming Potentials have been used to convert each of the major greenhouse gases to
carbon dioxide equivalents (CO,-¢). As greenhouse gases vary in their radiative activity and in their
atmospheric residence time, converting emissions into CO,-e allows the integrated effect of emissions
of the various gases to be compared. The GWPs used in this Report were the 100-year global warming
potentials (GWPs) contained in the 1995 IPCC Second Assessment Report (IPCC 1996), as agreed for
use under the Kyoto Protocol.

External Territories

The geographical coverage of the State and Territory Greenhouse Gas Inventories also includes emissions

from the Australian Antarctic Territory; Norfolk Island; Christmas Island; Cocos Islands and Heard

and McDonald Islands. The following external territories are also covered but are included in the state
statistical territories by the Australian Bureau of Statistics: Coral Sea Islands (Queensland) and Ashmore
and Cartier Islands (Northern Territory).

Uncertainty Analysis

Uncertainty is inherent within any kind of estimation. Uncertainty assessments at a sectoral level are
reported in the National Inventory Report. Overall, at the national level, the uncertainty of the national
inventory emission estimates has been assessed at £2%. While no quantitative estimates have been
produced, the Department assesses that the uncertainties for emission estimates for these inventories,
particularly the smaller states and territories, will be somewhat higher than for the national inventory.

Ongoing Improvements of Estimates

Due to refinements to the emissions estimation methodologies, which have been applied to all years for
which emissions have been estimated, the estimates presented in this document supersede all previously
published estimates for the State and Territory Greenhouse Gas Inventories and caution should be
exercised before comparing directly with the estimates of previous publications.

Copies of the other Australian National Greenhouse Accounts documents

* National Greenhouse Gas Inventory
* National Inventory by Economic Sector 2008
* National Inventory Report 2008

can be obtained from the Department of Climate Change and Energy Efficiency website
http://www.climatechange.gov.au/en/climate-change/emissions.aspx

On-line access to emissions results — Australian Greenhouse Emissions Information System (AGEIS) —
also available at http://ageis.climatechange.gov.au
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Appendix 4 — Land Use Change Emissions

Table 12 — CO, equivalent emission from forest conversion as reported under the UNFCCC inventory 1990 — 2008

" - - '

I = R R

New South Wales 23,655 24,147 21,487 16,426 14,966 13,844 11,853 10,654 12,687 11,497
Northern Territory 513 533 762 432 409 463 646 625 488 449
Queensland 86,444 71,136 57,645 54,580 56,564 46,552 45,567 46,086 53,082 47,273
South Australia 1,484 895 866 -115 507 369 708 419 411 159
Tasmania 3,478 3,533 2,853 2,663 2,292 2,469 2,454 2,078 2,193 2,197
Victoria 3,969 3,501 4,435 3,458 2,701 2,652 2,112 2,056 2,181 1,907
Western Australia 11,183 9,620 6,938 5,763 4,926 4,221 4,610 4,121 4,483 3,611

2007 2008

Change
from base
to latest
reported
year

I O O O O T = I =

New South Wales 11,115 7,885 14,072 8,298 9,008 13,542 14,645 17,235 12,721 -46.2%
Northern Territory 354 321 276 296 289 493 580 452 269 -47.5%
Queensland 55,897 53,024 51,914 41,588 43,646 58,118 47,629 45,410 35,694 -58.7%
South Australia -1,300 -1,605 1,756 488 -1,535 -1,823 2,741 751 405 -712.7%
Tasmania 1,826 2,021 1,784 2,395 2,402 2,701 2,222 1,972 2,221 -36.1%
Victoria 2,072 1,852 2,622 2,561 4,042 4,644 6,114 4,297 4,374 10.2%
Western Australia 2,477 7,351 7,172 2,499 6,136 3,706 6,848 5,320 1,429 -87.2%

Note: Includes emissions from the UNFCCC reporting categories Forest converted to Cropland (excluding soil disturbance emissions) and Forest converted
to Grassland. These categories are equivalent to ‘land use change’ as used to determine the initial assigned amount and are included to provide a time
series consistent set of data on emissions from land use change that proxy the estimates for ‘deforestation’ as reported under the Kyoto Protocol.

The 1990 estimates reported here do not exactly match those reported in the State inventories as there have been minor recalculations to these

estimates since he initial assigned amount was established.

AUSTRALIAN NATIONAL GREENHOUSE ACCOUNTS STATE AND TERRITORY GREENHOUSE GAS INVENTORIES M AY 2010









