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1 The statement is available at http://nationalacademies.org/onpi/06072005.pdf. 
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2. Climate science – determining a target for the electricity 
sector 
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Figure 1: Atmospheric concentration of carbon dioxide and temperature$�
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2 Derived from various journal articles published by Jouzel, J et al. Data is available at 
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3 Pearce, F, ‘Atmospheric CO2 Accumulating Faster than Ever’, New Scientist, March 2006. 
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7 Compiled from information obtained from the Intergovernmental Panel on Climate Change 
(http://www.ipcc.ch/). 
8 Australian Greenhouse Office, Climate Change Risk and Vulnerability Promoting an Efficient 
Adaptation Response in Australia, A Report by The Allen Consulting Group, March 2005, pp 77-80.  
9 Australian Greenhouse Office, Climate Change Risk and Vulnerability Promoting an Efficient 
Adaptation Response in Australia, A Report by The Allen Consulting Group, March 2005, p 75.  
10 Australian Medical Association and Australian Conservation Foundation, Climate Change Health 
Impacts in Australia: Effects of Dramatic CO2 Emissions Reductions, 2005. 
11 Schwartz and Randall, An Abrupt Climate Change Scenario and Its Implications for United States 
National Security, A report by the Global Business Network for the United States Department of 
Defense, 2004; Brauch, H G, Threats, Challenges, Vulnerabilites and Risks in Environmental and 
Human Security, in: Studies Of University: Research, Counsel, Education, 1 - 2005, publication series 
of UN University's Institute of Environment and Human Security; Bonn, October 2005.  
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12 Thomas, C et al, Feeling the Heat: Climate Change and Biodiversity Loss, Nature p 427, 145–148, 8 
Jan 2004. 
13 Australian Greenhouse Office, Climate Change Risk and Vulnerability Promoting an Efficient 
Adaptation Response in Australia, A Report by The Allen Consulting Group, March 2005, pp 69-70; 
Pittock, B (ed), Climate Change - An Australian Guide to the Science and Potential Impacts, 2003. 
14 Watson, R T et al, Climate Change 2001: Synthesis Report. A Contribution of Working Groups I, II, 
and III to the Third Assessment Report of the Intergovernmental Panel on Climate Change, 2001. 
15 Council of the European Union Conclusions, 23 March 2005, p 15. 
16 Council of the European Union Conclusions, 23 March 2005, p 16. 
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17 Jenkins, G et al, Stabilising Climate to Avoid Dangerous Climate Change – A Summary of Relevant 
Research at the Hadley Centre, 2005. 
18 Meinshausen, M et al, Can 2°C Warming be Avoided, Swiss Federal Institute of Technology, 2006. 
18 Quote available at http://www.abc.net.au/catalyst/stories/s1195633.htm. 
19 Preston, B L and Jones, R N, Climate Change Impacts on Australia and the Benefits of Early Action 
to Reduce Global Greenhouse Gas Emissions, CSIRO, 2006. 
20 International Energy Agency, Key World Energy Statistics, 2005. 
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Figure 2: Per capita greenhouse gas emissions 
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Figure 3: Emissions per unit of economic output 
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21 Pew Center on Global Climate Change, Climate Data: Insights and Observations, 2004. 
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Figure 4: Proportion of energy production$$�
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2.6 The intergovernmental response 
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22 BP, Statistical Review of World Energy, 2005. 
24 Meeting details obtained from http://unfccc.int/meetings/cop_11/items/3394.php. 
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2.7 The Australian Government’s response 
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Figure 5: Australian greenhouse gas emissions 
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24 Australian Greenhouse Office, Tracking the Kyoto Target, 2005; Australian Greenhouse Office, 
State and Territory Greenhouse Gas Emission Inventories: An Overview, 2002.  
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26 Pew Center on Global Climate Change, Agenda for Climate Action, 2006. 
26 Summary of conference available at http://www.defra.gov.uk/corporate/international/eu-
presidency/events/pdf/cc-051005summary.pdf. 
27 Submissions to - A National Emissions Trading Scheme: Background Paper; submissions available 
at http://www.cabinet.nsw.gov.au/emissions/submissions.html. 
28 Australian Business Roundtable on Climate Change, The Business Case for Early Action, 2006. 
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2.9 Beyond the initial Kyoto Protocol target: a transitional approach 
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29 US Energy Information Administration, International Energy Outlook, 2005. 
30 European Union, Action on Climate Change Post 2012: A Stakeholder Consultation, 2004. 
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Table 2: Emission reduction pathways&" 
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31 Australian Greenhouse Office, Tracking the Kyoto Target, 2005. 
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Table 3: Total targeted emissions over the 24 year period to 2030 
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3. A model of the National Electricity Market 
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Figure 7: Energy consumption growth forecast&$ 
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32 Australian Bureau of Agricultural and Resource Economics, National and State Energy Trends, 
2005. 
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Table 5: Greenhouse intensity of different States&& 
State Predominant fuel Greenhouse intensity (t/MWh) 
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33 Australian Greenhouse Office, Factors and Methods Workbook, 2006. 
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Figure 8: Australian gas reserves&* 
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34 Assuming the PNG pipeline is constructed. 
35 AGL, Annual Report, 2005. 
36 Chart produced by AGL utilising information from Geoscience Australia and individual company 
reports. 
37 BP, Statistical Review of World Energy, 2005. 
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Figure 9: Emission intensities of gas, coal and petrol&)�
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3.3 Outline of the economic model�
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38 Australian Greenhouse Office, Factors and Methods Workbook, 2006. 
39 The net present value (NPV) of an investment is the present (discounted) value of future cash 
inflows minus the present value of the investment and any associated future cash outflows: ie the net 
result of a multi-year investment expressed in today’s dollars. 
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Figure 10: Potential new entrant traditional thermal technologies 
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Figure 11: Example of a load duration curve 
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Figure 12: Cost structure of different technologies with a carbon constraint 
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3.4 Key assumptions in the economic model 
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Figure 13: Emission reduction pathways 

120

130

140

150

160

170

180

190

200

2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029

m
ill

io
n 

to
nn

es

Staged Transition Linear

�
�
�
�������	
��	���
�
���

���	�����
��
������	7��6	�	��
����

���	���
�	�8	����
��


��5�

77���

�5���
�8�
�

�
���
��
���	
�4��,�
�
���

���	��8�
�

����
����
���


�	��
�
�	
�����
���2����
�	�8	���
������8��	
��	
�


��5�
77���

�5�8�	���
��25��

��5�
�����
��
���,�
������8��	
��8�	���
��25��

��5������
��
���
���
��	��	���
77
����
�
�
����
���������5�2
��
8�	5
���	��
���
�7	�
������
��
���,�
������8��	
��8�	���
��25�
�

��5������
��
����
�	����

���
�,�2�
�*��
�
���
��	
���
�
�������	
��������8��	
�����
��6	���

���	���
�	�8	����
��


��5�
77���

�5�
��
�	����

��2
�	6!�
�
• ��

���$+M�6�����

��5��77���

�5�K��L!�@
�
���������

���	��
�����	
����
�

�	
�����

���	��

����
�$%&%�����
����
�
B����
�����	
��
�����	
�����
B���
��
����
5
����	��

����
�����
�����	6����
�
�
�������5��
��
������
���
��25���
�
�����8��	
���
7
��
���	��2	�
���
�����	���	8��	
����
��
�
��
���	��

���
��
���
��2D
����	���
��2
�
���2�
��	��	�8�5�6������
��	
�����
�������8���
����
������
���	�
�
��
��
�25�	

��
���8
��

���
�8	�
��
����5
����,�������
B�����

���	���$+M��
���
�
��
��
��
�����8���
��	�
����
��	�
��
��8
��	���

�
• ����
��,��
����	
�$+M�6������!�@
�
���������

���	��
�����	
����
��	
�����

���	�

�

����
�$%&%�����
���,�
�
�����	
��
�����	
���
B���
��
����5
�����
��
��
��
��
��������5����	6����
�
�
�������5��
��
������
���
��25���
������8��	
���
7
��
���	�
�2	�
���
�����	���	8��	
����
��
�
��
���	��

���
��
�����2D
����	���
��2
�
���2�
�
�	��	�8�5�6������
��	
�����
�������8���
����
������
���	��
��
��
�25�	

��
���
8
��

���
�8	�
��
����5
����,�������
B�����

���	���$+M��
����
��
��
��
�����8���
��
	�
����
��	�
��
��8
��	���



Options for moving towards a lower emission future 

 
 

29 

�
�����	����2
�
	�
���������
�7�����7��
���

���	���	��	
���
���
��2
��	7�


��5�
77���

�5�
	8��	
���A	6
�
�����
�
����
�2


���

��7�
�������(
�5��	�	�����2��
��	
�����

��8	���5�
�
���
�����	����	�8�
��8��8	�
�����
5���
�8�
�

�
������


6�2�
��
�
���

��7	����
�7�����
7��
���

���	���
�
�

Table 6: Energy efficiency assumptions 
  Residential  Commercial  Primary metal/industrial 
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4. Emission reduction pathway modelling results 
�
4.1 Cost of meeting electricity demand during the modelling period 
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Figure 14: NPV cost of meeting electricity demand 
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Table 7: NPV cost per person 
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40 Australian Bureau of Statistics, Australian Economic Indicators, 1350.0, p 18 (based on 2004/05). 
41 Based on a population of 20,608,000 obtained from www.abs.gov.au. 



Options for moving towards a lower emission future 

 
 

32 

4.2 Emissions 
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Figure 15: Emission profiles of scenarios 
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Figure 16: Marginal costs of generation (BAU) 
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Figure 17: Marginal costs of generation (Staged Transition 25%) 

0

10

20

30

40

50

60

70

2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029

$/
M

W
h

NSW Qld SA Snowy Tas Vic

 
 

Figure 18: Marginal costs of generation (Linear 25%) 
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Figure 19: Marginal costs of generation (Staged Transition 100%) 
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Figure 20: Marginal costs of generation (Linear 100%) 
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Figure 21: Marginal costs of generation (Staged Transition 25% EE) 
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Figure 22: Marginal costs of generation (Linear 25% EE) 
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4.4 Marginal costs of abatement 
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Figure 23: Marginal costs of abatement 
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Figure 24: New generation capacity installed (BAU) 
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Figure 25: New generation capacity installed (Staged Transition 25%) 
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Figure 26: Difference in installed capacity (Staged Transition 25% relative to BAU) 
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Figure 27: New generation capacity installed (Linear 25%) 
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Figure 28: Difference in installed capacity (Linear 25% relative to BAU) 
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Figure 29: New generation capacity installed (Staged Transition 100%) 
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Figure 30: Difference in installed capacity (Staged Transition 100% relative to BAU) 
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Figure 31: New generation capacity installed (Linear 100%) 
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Figure 32: Difference in installed capacity (Linear 100% relative to BAU) 
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Figure 33: New generation capacity installed (Staged Transition 25% EE) 
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Figure 34: Difference in installed capacity (Staged Transition 25% EE relative to BAU) 
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Figure 35: New generation capacity installed (Linear 25% EE) 
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Figure 36: Difference in installed capacity (Linear 25% EE relative to BAU) 
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4.6  Generator output 
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Figure 37: Generator output (BAU) 
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Figure 38: Generator output (Staged Transition 25%) 
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Figure 39: Difference in output (Staged Transition 25% relative to BAU) 
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�
Figure 40: Generator output (Linear 25%) 
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Figure 41: Difference in output (Linear 25% relative to BAU) 
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Figure 42: Generator output (Staged Transition 100%) 
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Figure 43: Difference in output (Staged Transition 100% relative to BAU) 
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Figure 44: Generator output (Linear 100%) 
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Figure 45: Difference in output (Linear 100% relative to BAU) 
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Figure 46: Generator output (Staged Transition 25% EE) 
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Figure 47: Difference in output (Staged Transition 25% EE relative to BAU) 
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Figure 48: Generator output (Linear 25% EE) 
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Figure 49: Difference in output (Linear 25% EE relative to BAU) 

-250

-200

-150

-100

-50

0

50

100

150

200

250

2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029

TW
h

Black coal Brown coal Gas
Hydro Renewable

�
�
��
����5����������(
�5������

6��
��
	�	��
��6	����
�
��
�����
����
�$4�5
���8
��	�������
�
��
�����
��,��
����	
��
����

������
��6���	�����D	���8��(
�	7�


��5�
77���

�5����
�
����
��,��
����	
���

���	����	6����
��
�����
�7	���
��
	�	�������
�
�	8�

����
�
8�����������������	6��7	�����2	
���8���
��
����	���
��	�2
�	�
��	���
77
����
����
�
25�
��
�����
���
5��������������D����

������
�����	����
��6�������	�
��	����	6�
�����	
�
7����
�



Options for moving towards a lower emission future 

 
 

52 
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5.1 Challenging target 
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5.2 Staged Transition target minimises costs 
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5.3 New technology development 
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Options for moving towards a lower emission future 
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5.4 Energy efficiency 
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