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EXECUTIVE SUMMARY 

ROAM Consulting has conducted industry consultation, modelling, and detailed analysis 
ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ¢ŀǊƎŜǘ όw9¢ύ ƻƴ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ 
market and retail bills. 
 
Three scenarios were modelled: 

¶ A Business as Usual (BAU) scenario, where the RET continues as legislated; 

¶ A No RET scenario, where the RET is repealed, with only existing and financially 
committed projects being covered by the scheme; 

¶ An increased and extended RET scenario, where the RET is increased to a 30% by 
2030 target and extended to 2040. 

 
wh!aΩǎ ƳƻŘŜƭƭƛƴƎΣ ǎǳǇǇƻǊǘŜŘ ōȅ ƛƴŘǳǎǘǊȅ ŎƻƴǎǳƭǘŀǘƛƻƴΣ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ƭŜƎƛǎƭŀǘŜŘ Large-
scale Renewable Energy Target (LRET) can be met under the BAU scenario. Furthermore, 
both RET scenarios result in lower net electricity costs to consumers in the medium- to 
long-term. 

KEY OUTCOMES 

Wholesale price increases are reduced by the RET 

Under the existing LRET and Small-scale Renewable Energy Scheme (SRES), wholesale 
electricity prices are expected to rise only moderately for the period to 2020, with growth 
in new renewables acting to reduce price rises that would otherwise occur. 

The cost of the RET is largely offset by reductions in wholesale prices in the near-term 

This is because of the merit order effect, whereby additional low Short Run Marginal Cost 
(SRMC) generation displaces more expensive generation thereby lowering the wholesale 
price of electricity in the market. Solar and wind energy have very low SRMCs 
predominately because their fuel is free. These wholesale energy price savings are easily 
ƻǾŜǊƭƻƻƪŜŘ ōȅ ŎƻƴǎǳƳŜǊǎΣ ŀǎ ǘƘŜȅ Řƻ ƴƻǘ ŀǇǇŜŀǊ ŀǎ ŀ άƭƛƴŜ ƛǘŜƳέ ƻƴ ŀƴŀƭȅǎŜǎ ƻŦ ǊŜǘŀƛƭ 
bills. 

Repealing the RET would increase retail electricity bills 

In the longer-term, in the absence of new renewable generation being built, wholesale 
electricity prices will increase from their current levels in response to demand growth and 
generator bidding strategies. The increase in wholesale electricity costs is greater than 
the costs of the RET in the medium- to long-term. Average residential electricity bills 
would be $56 a year higher in 2020, an average of $108 a year higher beyond 2020, and 
could be as much as $148 higher, if the RET is repealed compared to the BAU scenario. It 
is worth noting that the size of the wholesale electricity price merit order effect modelled 
for Australia is comparable with international studies of similar electricity markets. 
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Figure 1 ς Change in retail price components in No RET scenario relative to BAU scenario 

Increasing and extending the RET will further benefit consumers 

If the RET is extended to a 30% target by 2030 (a fixed LRET of 65,000 GWh), residential 
electricity bills will continue to decrease relative to BAU in the longer term as shown in 
Figure 2. This reflects the continued merit order effect and the low marginal cost of 
renewables. 

Longer term, RET should reduce 
bills by an average $108/year  
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Figure 2 ς Change in retail price components in Extended scenario relative to BAU scenario 

The RET will drive significant job creation 

A significant number of jobs will be required to meet these targets as shown in Table 1. 
ROAM estimates that 18,400 positions in renewables will be created between 2014 and 
2020 as a result of the RET remaining unchanged. This includes 9,700 positions created in 
large-scale renewables and 8,700 positions in small-scale renewables. 
 
Repealing the RET would lead to the creation of 8,000 fewer jobs in large-scale 
renewables and 3,800 fewer jobs in small-scale renewables compared to the currently 
legislated target (BAU). Increasing the target beyond 2020 does not result in additional 
positions in renewables before 2020, but does result in a longer average duration of 
positions. 

Only minor change in 
Large scale Generation 
Certificates (LGC) prices 
due to longer RET 
period Long-term, Extended 

scenario has lower 
retail bills 
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Table 1 ς Renewable energy industry positions in Australia by 2019-20 under each RET scenario 

Scenario 
Large-scale 
renewables 
construction 

Large-scale 
renewables 

operations and 
maintenance 

Small-scale 
renewables 

All renewables 

BAU 8,600 1,100 8,700 18,400 

No RET 1,200 500 4,900 6,600 

Extended RET 8,600 1,100 8,700 18,400 

Difference between 
No RET and BAU 

-7,400 -600 -3,800 -11,800 

Difference between 
Extended RET and BAU 

0 0 0 0 

 

The RET will drive new investment 

Under the existing target, the total cumulative investment in large-scale renewables will 
be nearly $15 ōƛƭƭƛƻƴ ƛƴ ǘƻŘŀȅΩǎ ŘƻƭƭŀǊǎ between now and 2020. If the RET is repealed, this 
investment will be significantly reduced by $11 billion. 

Repealing the RET will increase greenhouse emissions 

If the RET is repealed, electricity sector emissions in 2020 are modelled to increase by 
14.8 million tonnes relative to BAU. This is a 12.6 million tonne rise in emissions relative 
to 2000 levels. Cumulative emissions to 2019-20 will be 34.7 million tonnes higher if the 
RET is repealed. If the RET is repealed and the Federal Government is to achieve its 
commitment of reducing greenhouse gas emissions by five per cent of 2000 levels by 
2020, the increase in electricity sector emission would have to be matched by reductions 
in emissions in other sectors. 
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Figure 3 ς Electricity sector emissions in No RET scenario relative to BAU (NEM and WEM) 

RENEWABLES AS A PERCENTAGE OF AUSTRALIAΩS ENERGY USAGE 

Much debate around the RET centres on forecasts of the percentage contribution of 
ǊŜƴŜǿŀōƭŜǎ ǘƻ !ǳǎǘǊŀƭƛŀΩǎ ŜƴŜǊƎȅ ǳǎŀƎŜΦ ²ƘŜƴ ǘƘŜ ƻǊƛƎƛƴŀƭ D²Ƙ ǘŀǊƎŜǘǎ ǿŜǊŜ ǎŜǘ ƛƴ 
ƭŜƎƛǎƭŀǘƛƻƴ ƛƴ нллфΣ ǘƘŜ ƛƴǘŜƴǘƛƻƴ ǿŀǎ ǘƘŀǘ άǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ ŀǘ ƭŜŀǎǘ нл ǇŜǊ ŎŜƴǘ ƻŦ 
!ǳǎǘǊŀƭƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ƛǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǊŜƴŜǿŀōƭŜ ǎƻǳǊŎŜǎ ōȅ нлнлέΦ 1 Since that 
time, forecasts of !ǳǎǘǊŀƭƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŘŜƳŀƴŘ ƛƴ нлнл Ƙŀve decreased and rooftop PV 
uptake has been larger than anticipated. The combined effect of these factors is that 
achieving the current LRET target of 41,000 GWh in 2020 will likely deliver slightly more 
ǘƘŀƴ нл҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ŦǊƻƳ ǊŜƴŜǿŀōƭŜǎ ƛƴ ǘƘŀǘ ȅŜŀǊΦ ROAM estimates 
that renewables will deliver 22.6% of electricity consumed in Australia in 2020. 
 
ROAM has reviewed multiple methodologies and papers to develop its view of the most 
appropriate basis for estimating both demand and renewable generation. The Australia-
wide demand forecast from the !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ Bureau of Resources and Energy 
Economics is used in our calculations2 as it provides the most comprehensive account of 
electricity demand and generation in Australia. 

                                                      
1
 Martyn A & Styles J, Parliamentary Library, June 2009, Bills Digest no. 182 2008-09: Renewable Energy 

(Electricity) Amendment Bill 2009. Available at: 
http://www.aph.gov.au/Parliamentary_Business/Bills_Legislation/bd/bd0809/09bd182. Accessed 18 
February 2014. 
2
 Bureau of Resources and Energy Economics, December 2012, Australian energy projections. Available at: 

http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350. Accessed 13 
February 2014. 

http://www.aph.gov.au/Parliamentary_Business/Bills_Legislation/bd/bd0809/09bd182
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350
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GLOSSARY 

Acronym Definition 

AEMC Australian Energy Market Commission 

AEMO Australian Energy Market Operator 

AER Australian Energy Regulator 

BAU Business As Usual  

BREE Bureau of Resources and Energy Economics 

CCGT Closed Cycle Gas Turbine 

DC Direct Current 

FiT Feed in Tariff 

IMO Independent Market Operator 

LGC Large-scale Generation Certificate 

LNG Liquid Natural Gas 

LRET Large-scale Renewable Energy Target 

LRMC Long-Run Marginal Cost 

NEM National Electricity Market 

NPV Net Present Value 

NSW New South Wales 

PPA Power Purchase Agreement 

PV Photovoltaic 

QLD Queensland 

RET Renewable Energy Target 

SA South Australia 

STC Small-scale Technology Certificate 

SRES Small-scale Renewable Energy Scheme 

SRMC Short-Run Marginal Cost 

SWIS South-West Interconnected System 

Tas Tasmania 

Vic Victoria 

WA Western Australia 

WEM Wholesale Electricity Market 
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1 INTRODUCTION 

The Clean Energy Council commissioned ROAM Consulting (ROAM) to undertake market 
modelling and analysis of !ǳǎǘǊŀƭƛŀΩǎ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ¢ŀǊƎŜǘ όw9¢ύΣ ŎƻƳǇǊƛǎƛƴƎ the 
Large-Scale Renewable Energy Target (LRET) and Small-scale Renewable Energy Scheme 
(SRES). 
 
 
In addition, ROAM has calculated the percentage contribution of renewables based on 
the current LRET and SRES and the GWh totals that correspond to various market share 
percentages utilising prevailing electricity demand forecasts. 
 
ROAM also conducted interviews with the members of the renewable industry in 
Australia to better inform its understanding of how achievable the RET is in its current 
form. 
 
Finally, ROAM conducted detailed market modelling of wholesale electricity prices, retail 
electricity prices and other system costs associated with the LRET and SRES. In addition to 
a forecast of the costs associated with the existing schemes, ROAM has forecast two 
alternative formulations of the schemes to inform discussion during the 2014 RET Review. 
 
All monetary figures provided in this report are listed in June 2013 dollars, unless 
indicated otherwise. 

2 PERCENTAGE CONTRIBUTION OF RENEWABLES 

2.1 POLICY INTENTION 

In 2009, Expanded Renewable Energy Target legislation was passed, replacing the existing 
Mandatory Renewable Energy Target scheme. This expanded scheme significantly 
increased the targets and extended the duration of the scheme. The new targets were 
designed: 

to ensure that the equivalent of at least 20 per cent of AustraliaΩs electricity supply 
is generated from renewable sources by 2020, when combined with an estimated 
baseline renewable generation of 15 000 GWh.3 

In order to provide regulatory certainty, the government fixed the GWh trajectory based 
on the prevailing independent energy forecasts at the time of the 2007 federal election. 
ROAM could not find detailed documentation of these calculations beyond those 
calculations published in the 2012 RET Review Final Report4. 

                                                      
3
 Martyn A & Styles J, Parliamentary Library, June 2009, Bills Digest no. 182 2008-09: Renewable Energy 

(Electricity) Amendment Bill 2009, Available at: 
http://www.aph.gov.au/Parliamentary_Business/Bills_Legislation/bd/bd0809/09bd182. Accessed 18 
February 2014. 
4
 Climate Change Authority, December 2012, Renewable Energy Target Review Final Report: Chapter 4. 

Available at: http://climatechangeauthority.gov.au/ret/final-report/chapter-4. Accessed 9 December 2013. 

http://www.aph.gov.au/Parliamentary_Business/Bills_Legislation/bd/bd0809/09bd182
http://climatechangeauthority.gov.au/ret/final-report/chapter-4


Report to: 

 

 

23 May 2014 
 

 

 

RET policy analysis 
MAIN REPORT 

2 

 

 
Since the Expanded RET was legislated in 2009, energy demand in Australia has decreased 
and the outlook to 2020 and beyond is much lower than forecast in 2009. In addition, the 
uptake of residential rooftop solar PV has been larger than was anticipated in 2009. Since 
ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŎŜǊǘƛŦƛŎŀǘŜǎ ǿŜǊŜ άŘŜŜƳŜŘέ ŀǘ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǎƻƭŀǊ ƳǳƭǘƛǇƭƛŜǊǎ ǿŜǊŜ 
applied, this resulted in the rapid creation of renewable energy certificates from rooftop 
solar and a stall in the development of large-scale renewables. To provide stable 
investment signals for the continued development of large-scale renewables, the 
government split the scheme in to the LRET and SRES on 1 January 2011. The original 
target of 45,000 GWh in 2020 from the combined scheme was reduced to 41,000 GWh 
for the LRET at this time.5 The SRES is an uncapped scheme and current forecasts suggest 
more than the implicit 4,000 GWh of energy will be generated (specifically, deemed6) by 
rooftop solar in 2020. 
 
The combined effects of falling demand and higher-than-expected rooftop PV generation 
mean that achieving the current LRET 41,000 GWh target in 2020 will likely deliver more 
ǘƘŀƴ нл҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŜƴŜrgy from renewables in that year. As the original policy 
intention was to generate at least 20%, this is arguably consistent with the policy. 
Regardless, discussions about the future of the RET frequently focus on the percentage 
contribution from renewables under the current or alternative formulations of the RET. 
 
Key to any discussion about a percentage target is defining the denominator of that 
calculation ς ǿƘŀǘ ƛǎ ά!ǳǎǘǊŀƭƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅέΚ Uncertainty surrounds the issue of 
ǿƘŜǘƘŜǊ άǎǳǇǇƭȅέ ƛǎ ŜƴŜǊƎȅ άŀǎ-ƎŜƴŜǊŀǘŜŘέΣ άǎŜƴǘ-ƻǳǘέ όǿƘƛŎƘ ŜȄŎƭǳŘŜǎ ŀǳȄƛƭƛŀǊȅ ŜƴŜǊƎȅ 
used within power stations) or consumed (which excludes losses in transmission and 
distribution). Independent of this question, certainly ŀƴȅ ŘŜŦƛƴƛǘƛƻƴ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǎǳǇǇƭȅ 
should include electricity generated not just in the National Electricity Market (NEM) in 
the eastern states of Australia and Wholesale Electricity Market (WEM) in Western 
Australia, but also in smaller grids and off-grid. These components are frequently 
excluded from calculations because they are not as regularly and rigorously measured or 
forecast. {ƛƳƛƭŀǊƭȅΣ άōŜƘƛƴŘ ǘƘŜ ƳŜǘŜǊέ ƎŜƴŜǊŀǘƛƻƴ όƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ǊƻƻŦǘƻǇ t±ύ ƛǎ ǎǘƛƭƭ 
ŜƭŜŎǘǊƛŎƛǘȅ άǎǳǇǇƭȅέ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŎŀƭŎǳƭŀǘƛƻƴǎΦ  
 
On the other hand, it is less clear whether displacement technologies such as solar water 
heaters ǎƘƻǳƭŘ ōŜ ŎƻǳƴǘŜŘ ŀǎ άǎǳǇǇƭȅέ. These technologies do not generate electricity, 
but instead displace electricity consumption. Currently, displaced consumption by these 
technologies is eligible to produce Small-scale Technology Certificates under the SRES. 

                                                      
5
 Both the original 45,000 GWh target and the updated 41,000 GWh target represent additional energy 

from renewables. The actual amount of renewable generation in any year includes a significant contribution 
from hydro stations that existed before the scheme began. These stations can create LGCs for generation 
above a legislated baseline. 
6
 Actually implicit in the split was that 4 million STCs would be deemed in 2020, rather than 4,000 GWh of 

energy would be generated by rooftop PV in 2020. However, since deeming STCs at installation is for 
administrative convenience, discussion around what the target should be in 2020 or any future year should 
focus on energy actually generated in that year. 
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The question of the continued inclusion of displacement technologies was considered in 
the 2012 RET Review.7 At that time, the review ultimately recommended that the 
eligibility of solar water heaters and heat pumps should be maintained, but no new 
displacement technologies should be admitted in the future.  

2.2 ALTERNATIVE DEMAND FORECASTS 

Forecasting demand is inherently difficult as it depends on multiple assumptions about 
the future, including: 

¶ Future economic growth; 

¶ Behaviour of specific large customers; 

¶ wŜƳƻǾƛƴƎ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ άŜȄǘǊŜƳŜέ ŜǾŜƴǘǎ ƛƴ ƘƛǎǘƻǊƛŎŀƭ ȅŜŀǊǎΣ ŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎ ǘƘŜƳ 
into the future, in order to produce probabilistic forecasts; 

¶ Development of behind-the-meter technologies; and 

¶ Accurate measurements of historical usage, particularly in off-grid applications. 
As such, forecasters regularly provide a range of forecasts, and different forecasters may 
have different input assumptions. 
 
Electricity demand forecasts are published regularly by several agencies including: 

¶ Australian Energy Market Operator (AEMO) 
o AEMO publishes annual forecasts of electricity as-generated and sent-out 

for the NEM. This encompasses the grid-connected areas of New South 
Wales, Queensland, Victoria, South Australia and Tasmania. The most 
recent forecast period extends to 2022-23.8 Included in the report are 
forecasts of energy production by rooftop PV to 2032-33. 

¶ Independent Market Operator (IMO) 
o IMO publishes annual forecasts of electricity sent-out for the WEM. This 

encompasses the south-western corner of Western Australia connected to 
the South-West Interconnected System (SWIS). The most recent forecast 
period extends to 2023-24.9 Included in the report are forecasts of energy 
generation by rooftop PV to 2023-24. 

¶ Bureau of Resources and Energy Economics (BREE) 
o BREE publishes forecasts of electricity consumed for all of Australia. These 

forecasts include off-grid electricity and are net of auxiliaries, transmission 
and distribution losses, and generation by rooftop solar. The forecast 
published in December 2012 included two forecast years, 2034-35 and 

                                                      
7
 Climate Change Authority, December 2012, Renewable Energy Target Review Final Report: Chapter 7. 

Available at: http://climatechangeauthority.gov.au/ret/final-report/chapter-4. Accessed 9 December 2013. 
8
 AEMO, June 2013, National Electricity Forecasting Report, Available at: 

http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013. 
Accessed 17 February 2014. 
9
 IMO, June 2013, 2013 Electricity Statement of Opportunities (ESOO), Available at: 

http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo). Accessed 17 
February 2014. 

http://climatechangeauthority.gov.au/ret/final-report/chapter-4
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013
http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo)
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2049-50.10 It also included a separate estimate of energy generation by 
rooftop PV. 

 
In the interests of using a single, consistent data source that covers electricity use across 
Australia, not just in areas connected to the two largest grids, ROAM has used .w99Ωǎ 
demand forecasts in the calculations presented in this section. 

2.3 SELECTED DATA SOURCES 

Calculations of the percentage of energy sourced from renewables in this section are 
performed on the following basis: 
 

҈ ŜƴŜǊƎȅ ƎŜƴŜǊŀǘŜŘ
ōȅ ǊŜƴŜǿŀōƭŜǎ

DŜƴ ōȅ ÌÁÒÇÅȤÓÃÁÌÅ
ǊŜƴŜǿŀōƭŜǎ

DŜƴ ōȅ ǇǊŜπŜȄƛǎǝƴƎ ǊŜƴŜǿŀōƭŜ
ƎŜƴŜǊŀǘƻǊǎ ǳǇ ǘƻ мффт ōŀǎŜƭƛƴŜ

Ҍ 
DŜƴ ōȅ 
ǊƻƻƊƻǇ t±

¢ƻǘŀƭ ŜƴŜǊƎȅ ŎƻƴǎǳƳŜŘ
DŜƴ ōȅ ǊƻƻƊƻǇ t±

ŀǎǎǳƳŜŘ ƛƴ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘ
 

 (1) 

 
Demand forecasts net of PV are based on particular assumed values for energy from 
rooftop PV. The denominator of equation (1) should be energy consumed inclusive of 
rooftop PV; therefore, the rooftop PV contribution assumed in the demand forecast must 
be used in the denominator. If a different PV forecast is more recent or more credible or 
reflects a different SRES assumption, then it should be used in the numerator, but not the 
denominator. 
 
Note also, that ROAM has not included displaced consumption by solar water heaters and 
heat pumps in the calculations. 
 
The source of each term and rationale for use of this source are discussed further in 
Sections 2.3.1 to 2.3.4. 

2.3.1 Large-scale renewables 

The calculations use the LRET GWh targets as the values for electricity generated by large-
scale renewables term. It should be recognised that the actual electricity generated by 
large-scale renewables in a given year could be different to the target due to range of 
reasons including banking provisions and fluctuations in renewable generation11. 
Additionally, in this section, exactly the legislated amount is installed; in other sections of 
this report, economic arguments are used to determine whether the RET is met or 
exceeded. 

                                                      
10

 BREE, December 2012, Australian energy projections. Available at: 
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350. Accessed 13 
February 2014. 
11

 In the modelling presented in Sections 4, 5 and 6, banked certificates were taken into account and 
site-specific half-hourly generation were used. 

http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350
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2.3.2 Pre-existing renewables 

We assume generation by pre-existing hydro of 15,000 GWh. This was the market 
expectation in 2007 when the target was set.12 

2.3.3 Rooftop PV 

In the current legislation, Small-scale Technology Certificates (STCs) are created at the 
time of installation for the amount of electricity an installation is expected to produce or 
displace over its lifetime. In the calculations in this section, ROAM has used rooftop PV 
generation in 2020 instead of rooftop PV deemed in 2020 to reflect actual generation.  
 
ROAM has assumed rooftop PV generation in each year is the sum of the most recent 
central generation forecast in the NEM from AEMO13 and WEM from IMO14. Analysis of 
installed rooftop PV capacity by postcode between 2001 and January 201315 suggests that 
approximately 99% of capacity is in NEM- and WEM-connected postcodes.  
 
Note that these rooftop PV forecasts differ to the contribution from rooftop PV assumed 
in the BREE demand forecast for Australia-wide electricity consumption.16 We have used 
the AEMO and IMO forecasts in preference to the BREE forecast since they are more 
recent. The combined AEMO/IMO forecast is incorporated as a term in the sum in the 
numerator of equation (1). The BREE rooftop PV forecast is used in the denominator since 
electricity consumption net of PV is based on particular assumed values for the 
contribution from rooftop PV. 
 
Projections beyond the forecast end points (2033-34 for the NEM and 2023-24 for the 
WEM) were calculated by slowing growth over time so that the NEM forecast remains 
under the NEM saturation level published alongside the NEM forecasts. Calendar year 
forecasts are calculated as the average of the relevant financial year forecasts. 

                                                      
12

 Climate Change Authority, December 2012, Renewable Energy Target Review Final Report: Chapter 4. 
Available at: http://climatechangeauthority.gov.au/ret/final-report/chapter-4. Accessed 9 December 2013. 
13

 AEMO, July 2013, National Electricity Forecasting Report Supplementary Information 2013: Rooftop PV 
[Microsoft Excel file]. Available at: http://www.aemo.com.au/Electricity/Planning/Forecasting/National-
Electricity-Forecasting-Report-2013/NEFR-Supplementary-Information-2013. Accessed 9 December 2013. 
14

 IMO, July 2013, 2013 Electricity Statement of Opportunities (ESOO), Available at: 
http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo). Accessed 9 
December 2013. 
15

 Clean Energy Regulator, 31 January 2014, Small-scale installations by postcode: RET postcode data for 
January 2014, Available at: http://ret.cleanenergyregulator.gov.au/REC-Registry/Data-reports. Accessed 18 
February 2014. 
16

 BREE, December 2012, Australian energy projections. Available at: 
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350. Accessed 13 
February 2014. 

http://climatechangeauthority.gov.au/ret/final-report/chapter-4
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013/NEFR-Supplementary-Information-2013
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013/NEFR-Supplementary-Information-2013
http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo)
http://ret.cleanenergyregulator.gov.au/REC-Registry/Data-reports
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350
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2.3.4 Demand forecast 

BREE have published estimates of Australia-wide electricity consumption. These 
estimates include off-grid electricity, exclude generation by rooftop solar, and are net of 
auxiliaries, transmission and distribution losses. The most-recent forecast, from 2012, 
published forecasts for 2034-35 and 2049-50 as summarised in Table 2.1.17 

Table 2.1 ς BREE forecasts for Australia-wide electricity consumption 

Financial year BREE forecast, December 2012 (GWh) 

2012-13 253,000 

2034-35 325,000 

2049-50 377,000 

 
To obtain values for intermediate years, in the absence of knowledge about the shape of 
demand growth between these fixed points, ROAM performed an interpolation for the 
intervening years using the average annual growth rate of 1.14% between 2012-13 and 
2034-35. Using this interpolation method, demand exclusive of rooftop PV generation in 
2019-20 is forecast to be 273,985 GWh, while demand in 2020-21 is forecast to be 
277,122 GWh. Demand for calendar year 2020 is calculated as the average of these two 
numbers, which equates to 275,553 GWh. 
 
The denominator of equation (1) needs to include the generation by rooftop PV assumed 
in the BREE forecast. ROAM calculated this component by interpolating between the 
rooftop PV generation published in the BREE report using a method similar to that applied 
to the demand forecast. Using this method, ROAM calculated that 5,423 GWh of rooftop 
PV generation was assumed ƛƴ .w99Ωǎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘ in calendar year 2020. 
 
Overall, this means that the expected total demand in 2020, inclusive of rooftop PV, is 
280,977 GWh, according to the BREE forecasts. 

2.4 OUTCOMES 

2.4.1 Percentage contribution of renewables under current LRET 

The percentage of energy generated by renewables under the assumptions outlined in 
Section 2.3 is shown in Table 2.2. 

                                                      
17

 BREE, December 2012, Australian energy projections. Available at: 
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350. Accessed 13 
February 2014. 

http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350
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Table 2.2 ς Percentage of electricity generated by renewables under current LRET GWh 
ǘǊŀƧŜŎǘƻǊȅ ŀƴŘ .w99Ωǎ !ǳǎǘǊŀƭƛŀ-wide energy forecast 

Calendar 
year 

LRET (GWh) 

Pre-existing 
renewable 
generators 

(GWh) 

Rooftop PV 
(GWh) 

Annual electricity 
consumed 

including rooftop 
PV (GWh) 

Electricity 
generated by 
renewables18 

2014 16,100 15,000 4,001 260,741 13.5% 

2015 18,000 15,000 4,482 263,964 14.2% 

2016 20,581 15,000 4,993 267,244 15.2% 

2017 25,181 15,000 5,551 270,583 16.9% 

2018 29,781 15,000 6,167 273,983 18.6% 

2019 34,381 15,000 6,852 277,447 20.3% 

2020 41,000 15,000 7,610 280,977 22.6% 

2021 41,000 15,000 8,377 284,576 22.6% 

2022 41,000 15,000 9,129 288,249 22.6% 

2023 41,000 15,000 9,915 291,997 22.6% 

2024 41,000 15,000 10,739 295,825 22.6% 

2025 41,000 15,000 11,597 299,736 22.6% 

2026 41,000 15,000 12,485 303,736 22.5% 

2027 41,000 15,000 13,394 307,827 22.5% 

2028 41,000 15,000 14,310 312,016 22.5% 

2029 41,000 15,000 15,221 316,308 22.5% 

2030 41,000 15,000 16,118 320,707 22.5% 

 
The current LRET of 41,000 GWh in 2020 results in 22.6% market share for renewable 
energy utilising .w99Ωǎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘΦ  

2.5 ELECTRICITY FROM LARGE-SCALE RENEWABLES TO ACHIEVE A GIVEN 

PERCENTAGE TARGET 

Table 2.3 shows the electricity to be generated by large-scale renewables under various 
ǇŜǊŎŜƴǘŀƎŜ ǘŀǊƎŜǘǎ ŀƴŘ .w99Ωǎ !ǳǎǘǊŀƭƛŀ-wide energy forecast. 

                                                      
18

 These calculations use the LRET GWh targets as values for the term for energy generated by large-scale 
renewables in equation (1). Actual generation by large-scale renewables in each year may vary due to the 
use of banked certificates and the installation of large-scale renewable capacity above the LRET. 
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Table 2.3 ς Estimate of the total energy generated by large-scale renewables under various 
percentage targets and .w99Ωǎ !ǳǎǘǊŀƭƛŀ-wide energy forecast 

Calendar 
year 

Pre-existing 
renewable 
generators 

(GWh) 

Rooftop PV 
(GWh) 

Annual energy 
consumed (GWh) 

Energy 
generated by 
renewables 

Generation by 
large-scale 
renewables 

(GWh) 

2020 15,000 7,610 280,977 20% 33,586 

2025 15,000 11,597 299,736 25% 48,337 

2030 15,000 16,118 320,707 30% 65,094 

 

3 INDUSTRY CONSULTATION 

A key question, and the cause of significant industry debate, is to what extent the existing 
(or modified) LRET GWh targets are achievable, and whether meeting ǘƘŜ [w9¢ ƛǎ άŜŀǎȅέΣ 
άƘŀǊŘέ ƻǊ άƛƳǇƻǎǎƛōƭŜέΦ ¢ƻ ŀƴǎǿŜǊ ǘƘƛǎ ǉǳŜǎǘƛƻƴ, as well as to better inform the 
renewable generation development plans in each scenario, ROAM conducted interviews 
with representatives from the Australian renewable energy industry. ROAM sampled 
views from thirteen organisations, including wind developers, solar developers and 
retailers as well as construction companies and suppliers of raw materials (such as steel); 
interviews were conducted in October and November, 2013. In order to receive frank and 
honest responses, ROAM used its independent position in the market and conducted the 
discussions under the Chatham House Rule (the agreement that no information would be 
attributed to any particular company or individual in this report, or in our discussions with 
the Clean Energy Council). 

3.1 ACHIEVING THE EXISTING LRET GWH TARGET 

The achievability of the existing 41,000 GWh by 2020 LRET was discussed in detail with 
each interviewee. ROAM informed each discussion by stating that, according to its 
analysis, Australia would need to build 1,500-1,800 MW of new renewable energy for 
several consecutive years to meet the target. All interviewees unanimously agreed that 
the industry had the capacity to meet the target. The following points summarise the key 
aspects of potential physical constraints to meet this target discussed by the 
interviewees: 

¶ Current install rates. Through the current set of committed projects, the wind 
industry alone will install around 650 MW in 2014 and another 900 MW in 2015. 

¶ Availability of raw materials. Some industry members indicated that local steel 
production and fabrication can ramp-up sufficiently to meet the required 
installation rate of wind and solar plant. Other interviewees suggested this may 
not be possible, but they did agree that availability of steel towers is not a 
constraint because imported steel towers are easily obtained. 

¶ Availability of components. There is sufficient capacity to increase supply in 
Australia through a combination of Australian and imported components. For 
example, Australian wind turbine tower production could be doubled from its 
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current rate of 150-200 towers/year. Due to a levelling off of wind farm 
installation growth in China in the past few years, factories in China currently have 
an excess of wind turbine components with plenty to meet the comparatively 
small Australian demand under the existing target. 

¶ Availability of labour. More than half of the interviewees noted that there is 
currently a lot of spare capacity in the Australian workforce and many highly 
trained people looking for work, especially in the energy industry. Reasons for this 
include the high Australian dollar, the downturn in the mining industry and the 
recent levelling off of electricity demand growth in Australia halting non-
renewable plant developments. In the unlikely event that domestic skilled labour 
is in short supply, skilled labour can also be brought in from overseas. 

¶ Availability of construction equipment. There is spare capacity due to the above-
mentioned downturn in the mining sector. Crane availability can also be quickly 
ramped up if needed by bringing in cranes from overseas. 

 
Despite broad agreement on a lack of physical constraints, there were some diverse views 
on whether the existing LRET GWh target can be met due to financial and social 
constraints. All of the interviewees said that the existing LRET could have been met if RET 
policy certainty prevailed after the 2012 RET Review, but pointed out that the market is 
currently stalled with the price of LGCs (including bundled in Power Purchase 
Agreements, PPAs) too low for new projects to be viable. A majority of the interviewees 
were still optimistic that the currently legislated LRET can be met, as long as the LGC price 
(bundled or spot) increases soon (within the next 12 months). 
 
All the interviewees emphasised that a key reason for the stalling market is the perceived 
uncertainty as to the trajectory of the LRET in the future due to the RET review in 2014. 
The market responded similarly in advance of the last review. Almost all of the 
interviewees identified this uncertainty as the main constraint to meeting the LRET. 
Contributing to the market stalling are the following two factors: 

¶ Entities liable to purchase LGCs consider the uncertainty in the target is great 
enough such that they are only willing to sign contracts for bundled PPAs at prices 
below that required for wind farms and other renewable projects to be viable. 

¶ Entities liable to purchase LGCs still have a significant number of banked LGCs left 
over from the two-year period in which deemed LGCs from small-scale rooftop PV 
and solar hot water were included in the market. 

 
Many of the interviewees pointed out that a bi-annual review does not allow the market 
to operate smoothly and achieve its goals, when target reductions are perceived to be 
within the scope of the reviews. The outcome of the 2012 RET review resulted in no 
change to the LRET, and the industry was subsequently able to develop some new 
projects. However, renewed activity only lasted 12 months and slowed again as the 2014 
review drew closer. The current hiatus in renewables development is happening at a 
critical time in terms of the challenge of meeting the LRET. Wind and large-scale solar 
projects typically need a PPA for 10-15 years to achieve financial close, and since the LGC 
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liability is legislated to end in 2030, the required window will begin closing very soon in 
2015. 
 
The other major barrier to achieving the LRET discussed widely among the interviewees 
was the current social and political environment in Australia which is making 
development approvals difficult and time-consuming to obtain. Development approvals 
ŀǊŜ ǘŀƪƛƴƎ ǘƘǊŜŜ ƻǊ ƳƻǊŜ ȅŜŀǊǎ ǘƻ ƻōǘŀƛƴΣ ǿƘƛŎƘ ǘƘǊŜŀǘŜƴǎ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ŀōƛƭƛǘȅ ǘƻ ƘŀǾŜ 
enough projects approved to meet the 41,000 GWh target by 2020. However, it should be 
noted that wind farms sufficient to meet more than half of the 41,000 GWh target 
already have planning consent or are under construction. 
 
The social-acceptance requirements on a wind farm are also becoming more stringent. 
For example, planning scheme amendment VC82 which specifies that no wind turbines 
can be installed within a 2 km radius of a dwelling without their consent, is making new 
greenfield wind farm developments in Victoria problematic.  
 
Several interviewees also cited the length of time required for grid connection 
agreements as a potential short-term constraint in getting enough projects through the 
pipeline to construct at the rates required to meet LRET as currently legislated. ElectraNet 
in South Australia was considered to have the most streamlined approval process due to 
their experience in grid connection for wind farms. Consequently, these interviewees 
were hopeful that Transmission Network Service Providers (TNSPs) in other states would 
improve their processes as they gained experience in grid connection of wind farms so 
that this potential constraint is not an issue. 
 
Another concern raised by several interviewees is the combination of factors that is 
conspiring to create a likely boom-bust cycle in the wind industry in the next decade. The 
delay in committing projects now due to the oversupply of LGCs generated before the 
LRET/SRES split, combined with delays due to regulatory uncertainty, means that 
construction to meet the LRET as currently legislated will have to ramp up quickly, and 
then will suddenly come to a halt in 2020 when the GWh target becomes a constant 
41,000 GWh/year until 2030. 

3.2 CHANGES TO CARBON PRICING 

The Australian Government plans to remove AustraliaΩǎ carbon price mechanism, and 
indications are that this may be achievable in the second half of 2014, depending on 
negotiations in the Senate from 1 July 2014. The consensus from the interviewees is that 
this has little effect on project viability in the short-term as the carbon price was expected 
to be low when the Emissions Trading Scheme (ETS) was due to commence on 
1 July 2015.  
 
However, some of the interviewees explained how the imminent removal of the carbon 
price is creating doubt about whether there will be a carbon price in 2030, when the LGC 
liability is legislated to end. The expanded RET policy was designed to work in conjunction 
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with the carbon price; the wholesale pool price inclusive of a carbon pass-through was 
expected to be high enough by 2030 such that renewable energy projects would be cost 
competitive with other generation sources without the LRET (driving the LGC price 
towards zero ǎƻƳŜǘƛƳŜ ƛƴ ǘƘŜ нлнлΩǎύ. The doubt over the carbon price in 2030 creates a 
potential large drop in competitiveness of renewable generators in that year creating 
additional risk for financiers granting loans extending past 2030 and putting downward 
pressure on PPAs being negotiated for a period extending beyond 2030. 

3.3 SOLAR PV CONTRIBUTION TO THE LRET 

A few utility-scale projects are currently under construction and are being built with help 
from additional Government funding and/or a Feed-In Tariff. However, the total amount 
of new large scale solar PV capacity is expected to be minor.  
 
Any reduction or delay in the 41,000 GWh target would significantly impact the 
development of utility scale solar plants in Australia and reduce their potential 
contribution to the RET by 2020.  

4 BACKGROUND TO MODELLING AND ASSUMPTIONS 

To inform the 2014 review of the RET, ROAM investigated the impact of the Renewable 
Energy Target on residential and commercial electricity prices, as well as flow-on effects 
of the RET, including the impact on other generators, job creation and carbon emissions. 
Section 4 outlines the input assumptions and methodology for this modelling. 

4.1 MODELLING TOOLS 

! ƪŜȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘƛǎ ƳƻŘŜƭƭƛƴƎ ƛǎ ǎƛƳǳƭŀǘƛƻƴ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ Ƴŀƛƴ ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘǎΥ 
the NEM (encompassing Queensland (QLD), New South Wales (NSW), Victoria (Vic), South 
Australia (SA) and Tasmania (Tas)), and the WEM in Western Australia, which covers the 
SWIS-connected area around Perth and the South-West. 
 
The modelling methodology used by ROAM is outlined in Figure 4.1. The key steps in this 
process are outlined below. 
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Figure 4.1 ς Modelling flowchart 

Industry consultation 

ROAM engaged with wind developers, solar PV developers and electricity retailers to 
understand the ability of the industry to meet the RET as well as any costs or benefits to 
reviewing the RET at this time. Our findings from this analysis are discussed in Section 3. 
 

Input data 

As with all modelling, input assumptions are critical to producing accurate outcomes. 
ROAM Consulting has sourced the most up to date forecasts of future conditions from 
organisations such as BREE, AEMO and the IMO. Section 4.3 outlines these in more detail. 

Integrated Resource Planning 

A key step in the modelling of electricity systems is to model new entrants in the market, 
as well as the possibility of retirements of existing plant. For this modelling, ROAM 
employs our LTIRP software, which seeks to co-optimise the development of new 
generation capacity, retirements and transmission upgrades in order to achieve the most 
efficient system. ROAM modelled the development of the system with and without the 
RET out to the year 2050. 
 
The LTIRP is a valuable tool for planning, as it represents a (comparatively) straight 
forward mathematical model for modelling long-term developments. ROAM has 
successfully used this tool for a diverse range of clients, including the Treasury, network 
service providers and project proponents. Its strength lies in determining when new 
technologies are likely to become favourable, and the relative mix of each. 
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2-4-C dispatch modelling 

!ƭǘƘƻǳƎƘ [¢Lwt ŀƴŘ ǎƛƳƛƭŀǊ άƭŜŀǎǘ-Ŏƻǎǘέ ƳƻŘŜƭǎ ŀǊŜ ǾŀƭǳŀōƭŜ ǘƻƻƭǎ ŦƻǊ ƭƻƴƎ-term planning, 
they do not typically capture the short-term effects of active markets. For example, 
ŘŜǾŜƭƻǇŜǊǎ ŀƴŘ ǊŜǘŀƛƭŜǊǎ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜǉǳƛǊŜ ǘƘŜ most profitable project, provided 
that available projects meet their required rate of return, and there is often a first-mover 
advantage, which can drive project investment. Similarly, uncertainty over future 
developments or costs tends to drive additional risk avoidance strategies.  
 
Furthermore, such models typically underestimate wholesale electricity prices in the 
b9aΣ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǎǘǊŀǘŜƎƛŎ ōƛŘŘƛƴƎ occasionally used by 
generators to maximise returns in an opportunistic fashion. Reviews of historical 
operation of the NEM show that it is inappropriate to model all generators bidding at 
their short-run marginal costs (SRMCs). For example, historical analysis by ROAM has 
shown that price spikes well above operating costs would have contributed up to 50% of 
revenue of a hypothetical solar plant.19 
 
!ǎ ǎǳŎƘΣ wh!aΩǎ ǇǊƛƳŀǊȅ ƳƻŘŜƭƭƛƴƎ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘ ǿŀǎ ŘƻƴŜ ǳǎƛƴƎ ƻǳǊ ŘƛǎǇŀǘŎƘ ƳŀǊƪŜǘ 
model 2-4-C. We conducted modelling of every half-hour of the study period under a 
range of demand and generator availabilities to produce the most realistic market 
outcomes. This model includes the highest possible level of detail of the NEM and SWIS 
markets, including bidding strategies (for the NEM), demand forecasts, transmission 
constraints and the variable output of wind and solar generators. 
 
Further details of 2-4-C can be found in Appendix A. 

Economic analysis 

As a starting point, ROAM used the output of the LTIRP to guide generation development, 
particularly of renewables. After detailed dispatch modelling, however, ROAM conducted 
an analysis of each existing and new generator to assess its technical and financial 
performance. Based on this analȅǎƛǎΣ wh!aΩǎ ƳƻŘŜƭǎ ŀŘŘŜŘ ƻǊ ǊŜƳƻǾŜŘ ŎŀǇŀŎƛǘȅ ƛƴ ƻǊŘŜǊ 
to achieve a more efficient and financially optimal operation. This included an analysis of 
the Renewable Energy Target and ensuring that both generators and retailers would be 
willing to sign PPAs for any projects installed under the RET. 
 

Modelling results 

Once a stable solution was obtained, ROAM then undertook a detailed analysis of the 
simulations, to produce key outcomes such as total system cost, the price of LGCs, and 
scenario emissions. A summary of these outcomes is presented in Sections 5, 6 and 7. 

                                                      
19

 ROAM Consulting, Jun 2012, Solar Generation ς Australian Market Modelling [Report to Australian Solar 
Institute]. Available at: 
http://www.austela.com.au/docs/20120606_Solar%20Generation%20Australian%20Market%20Modelling
%20ROAM%20Consulting%20ASI.pdf. Accessed 23 April 2014. 

http://www.austela.com.au/docs/20120606_Solar%20Generation%20Australian%20Market%20Modelling%20ROAM%20Consulting%20ASI.pdf
http://www.austela.com.au/docs/20120606_Solar%20Generation%20Australian%20Market%20Modelling%20ROAM%20Consulting%20ASI.pdf
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4.2 KEY OUTPUTS 

4.2.1 Retail prices 

General assumptions 

ROAM has provided forecasts for each component of the retail bill. However, due to the 
difficulties of forecasting future network investment cost, prudential hedging for retailers 
ŀƴŘ ƻǘƘŜǊ ǎƛƳƛƭŀǊ άƴƻƴ-ƳŀǊƪŜǘέ ŦŀŎǘƻǊǎΣ wh!a Ƙŀǎ ŘŜƭƛōŜǊŀǘŜƭȅ ǘŀƪŜƴ ŀ ǎƛƳǇƭŜ ŀǇǇǊƻŀŎƘ 
to forecasting these components, using analysis by the Australian Energy Regulator (AER) 
of recent retail prices20 and moderate growth or development assumptions in the short 
term. 
 
In particular, ROAM has modelled only a moderate short-term increase in network costs, 
which are then held constant for the remainder of the study. Whether additional network 
infrastructure (beyond replacement and maintenance) will be required in the future, or 
ǿƘŜǘƘŜǊ ǊŜŎŜƴǘ ȅŜŀǊǎ ƘŀǾŜ ǎŜŜƴ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƴŜǘǿƻǊƪ ƛƴǾŜǎǘƳŜƴǘ ǘƘŀǘ ǿƻƴΩǘ ŎƻƴǘƛƴǳŜ 
into the future, will be subject to many external factors, including social and political 
preferences as well as reliability standards and regulatory changes such as the proposed 
Optional Firm Access framework. In any case, these factors are not expected to be 
affected by the future of the LRET and so will be constant across all scenarios and thus 
will not affect the qualitative conclusions of this report. It is worth noting that the AEMC 
has found the required investment in networks is likely to be higher without the 
expanded RET scheme in place.21 
 
CƻǊ ǘƘŜ ǿƘƻƭŜǎŀƭŜ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǊŜǘŀƛƭ ǇǊƛŎŜǎΣ wh!a Ƙŀǎ ŎŀƭŎǳƭŀǘŜŘ ǘƘŜ άŎƻǎǘǎέ ǘƘŀǘ 
would be incurred by retailers based on the pool price outcomes observed by ROAM. In 
practice, retailers typically develop complex hedge portfolios, sign long-term PPAs and/or 
acquire generators in order to cover a range of possible futures. As such, retailers 
ǘȅǇƛŎŀƭƭȅ ƴŜŜŘ ǘƻ ǊŜŎƻǾŜǊ ŀŘŘƛǘƛƻƴŀƭ Ŏƻǎǘǎ όƛƴ ǘƘƛǎ ǿŀȅΣ ǘƘŜȅ ŀǊŜ ŜŦŦŜŎǘƛǾŜƭȅ ǎŜƭƭƛƴƎ άǊŜŘǳŎŜŘ 
Ǌƛǎƪέ ǘƻ ŎƻƴǎǳƳŜǊǎ ōȅ ǇǊƻǾƛŘƛƴƎ Ŧƭŀǘ ǇǊƛŎŜ ŎƻƴǘǊŀŎǘǎ). 
 
Similarly, ROAM has assumed that retailers are able to pass through the full cost of their 
purchased LGCs, and that future annual RPPs and STC targets have been set at the 
άŎƻǊǊŜŎǘέ ƭŜǾŜƭ ŦƻǊ ŜŀŎƘ ȅŜŀǊΣ ǊŜǉǳƛǊƛƴƎ ƴƻ άƻǾŜǊǎ ƻǊ ǳƴŘŜǊǎέ ƛƴ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊǎΦ 
 
ROAM has taken a long-term approach for producing forecasts for this modelling, 
reflecting key drivers and trends. As such ROAM does not distinguish between retailers or 
distribution networks within a region. This may result in minor inconsistency in 
comparison to regionally focussed organisations to IPART but are immaterial to the 
outcomes of this report.  

                                                      
20

 AEMC, March 2013, Electricity Price Trends Final Report. Available at: http://www.aemc.gov.au/Markets-
Reviews-Advice/Retail-Electricity-Price-Movements-2012. Accessed 23 April 2014. 
21

 AEMC, December 2011, Impart of the enhanced Renewable Energy Target on energy markets. Available 
at: http://www.aemc.gov.au/Markets-Reviews-Advice/Impact-of-the-enhanced-Renewable-Energy-Target-
on#. Accessed 23 April 2014. 
 

http://www.aemc.gov.au/Markets-Reviews-Advice/Retail-Electricity-Price-Movements-2012
http://www.aemc.gov.au/Markets-Reviews-Advice/Retail-Electricity-Price-Movements-2012
http://www.aemc.gov.au/Markets-Reviews-Advice/Impact-of-the-enhanced-Renewable-Energy-Target-on
http://www.aemc.gov.au/Markets-Reviews-Advice/Impact-of-the-enhanced-Renewable-Energy-Target-on
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SWIS retail price assumptions 

There are several recent publications that attempt to estimate the breakdown of retail 
prices in the SWIS market. However, each study employs different categories and where 
their categories are consistent, their contribution estimates vary by up to five percentage 
points. Furthermore, while the NEM is an energy-only market, the SWIS wholesale market 
consists of bilateral trades, a short-term day-ahead energy market (the STEM), a real-time 
balancing market and a capacity credit market. All of these have significant contributions 
to retail prices but a lack of transparency in both retail prices and market costs makes 
analysis difficult. 
 
No recent reports directly break down the wholesale costs into the energy and capacity 
components. However, ROAM observed that the allowable capacity credits from 
renewables (as a percentage of nameplate capacity) has been decreasing in recent years22 
thus reducing the impact of the LRET on the capacity credit market. ROAM has therefore 
assumed that the cost of procuring capacity credits passed through on a retail bill remains 
effectively constant (on a per MWh basis) regardless of the development of new 
renewable or thermal generation.  
 
Finally, ROAM has assumed that ancillary services costs remain constant, on a per-MWh 
basis, in the absence of any certainty in this regard. Previous analysis suggests that these 
costs are likely to increase but are unlikely to be significant for consumers.23 
 
ROAM drew a consensus view of the retail price breakdown in the SWIS in 2012-13 in line 
ǿƛǘƘ ǘƘŜ !9a/Ωǎ ŜǎǘƛƳŀǘŜǎ ƛƴ ƛǘǎ ǇǳōƭƛŎŀǘƛƻƴ ƻƴ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜ ǘǊŜƴŘǎ ŦǊƻƳ aŀǊŎƘ 
201324. Future WEM retail prices are then modelled through estimating the impact of 
changes to the modelled energy price and the LRET, SRES and Feed in Tariff (FiT) 
contributions in the future years, while keeping all other components the same in each 
scenario.  

4.2.2 LGC price calculation 

Spot versus contract prices 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƳŀƪŜ ŀ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǇǊƛŎŜǎ ŦƻǊ [D/ǎ ǘǊŀŘŜŘ ƻƴ ǘƘŜ άǎǇƻǘ 
ƳŀǊƪŜǘέ ŀƴŘ ǘƘŜ ƛƳǇƭƛŜŘ ǇǊƛŎŜǎ ŦƻǊ [D/ǎ ǘǊŀŘŜŘ ǘƘǊƻǳƎƘ tt!ǎΦ  
 
Historically, the certificate spot market has been relatively volatile, with large rapid shifts 
in the spot price being driven by policy announcements and other unpredictable factors. 
This strongly suggests that spot market prices are not representative of the underlying 

                                                      
22

 IMO, Capacity Credit Information. Available at: http://www.imowa.com.au/reserve-capacity/capacity-
credit-information. Accessed 23 April 2014. 
23

 ROAM Consulting, September 2014, Impact of the LRET on the costs of FCAS, NCAS and Transmission 
augmentation [Report to the AEMC]. Available at: http://www.aemc.gov.au/Markets-Reviews-
Advice/Impact-of-the-enhanced-Renewable-Energy-Target-on. Accessed 23 April 2014. 
24

 AEMC, March 2013, Electricity Price Trends Final Report. Available at: http://www.aemc.gov.au/Markets-
Reviews-Advice/Retail-Electricity-Price-Movements-2012. Accessed 23 April 2014. 

http://www.imowa.com.au/reserve-capacity/capacity-credit-information
http://www.imowa.com.au/reserve-capacity/capacity-credit-information
http://www.aemc.gov.au/Markets-Reviews-Advice/Impact-of-the-enhanced-Renewable-Energy-Target-on
http://www.aemc.gov.au/Markets-Reviews-Advice/Impact-of-the-enhanced-Renewable-Energy-Target-on
http://www.aemc.gov.au/Markets-Reviews-Advice/Retail-Electricity-Price-Movements-2012
http://www.aemc.gov.au/Markets-Reviews-Advice/Retail-Electricity-Price-Movements-2012
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costs involved with the creation of the certificates, but rather are associated with longer 
term price signals. This is consistent with discussions between ROAM and market 
participants. wh!aΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛǎ ǘƘŀǘ ǊŜǘŀƛƭŜǊǎ ǾƛŜǿ ǘƘŜ ǎǇƻǘ ƳŀǊƪŜǘ ŦƻǊ LGCs as an 
άovers-and-undersέ market, used for securing small volumes of LGCs to meet a small 
portion of their annual liabilities. 
 
By contrast, contract prices for LGCs (the difference between bundled PPA prices and the 
wholesale electricity price) are expected to be driven strongly by the cost of renewable 
technologies (Long-Run Marginal Cost, LRMC, of approximately $90/MWh at present) and 
will generally be above the spot market prices. Table 4.1 shows the details of public wind 
PPA prices, as well as FiT rates for solar projects for reference. For example, Snowtown in 
2011-12 received approximately $27/MWh for its electricity; based on a $75/MWh PPA, 
this would have translated to a contract LGC price of $48/MWh ς significantly higher than 
the reported spot market prices for LGCs in that year. Similarly, Hallett 2 received 
approximately $27/MWh for its electricity in 2011-12 suggesting an implied contract price 
of $77/MWh. 

Table 4.1 ς Summary of public PPA and feed-in tariff prices 

Project Off-taker(s) Details 
Date of PPA 

announcement 
Starting PPA price 

Snowtown 
Sun Retail/ 
Origin Energy 

90% of electricity 
and LGCs to 
December 2018 

Pre-June 2007 $7525 

Hallett 2 AGL Energy 
All electricity and 
LGC revenue 

August 2008 $10426 

Hallett 4 AGL Energy 
All electricity and 
LGC revenue 

October 2009 $12027 

                                                      
25

 Equivalent AUD amount converted from NZD amount calculated from TrustPower, 2011, Financial 
statements 2011. Available at: http://annualreport.trustpower.co.nz/en/2011/Financial-Statements-
2011/Note-6.aspx. Accessed 4 September 2013. 
and 
Office of the Clean Energy Regulator, REC Registry. Available at: https://www.rec-registry.gov.au/. Accessed 
4 September 2013. 
26

 AGL, AGL earns $59 million development profit on sale of Hallett 2 Wind Farm [Press release]. Available 
at: http://www.agl.com.au/about/ASXReleases/Pages/AGLearns$59milliondevelopmentprofit.aspx. 
Accessed 4 September 2013. 
27

 AGL, AGL to earn $88 million in development fees from the sale of Hallett 4 Wind Farm [Press release]. 
Available at: 
http://www.agl.com.au/about/media/Pages/AGLtoearn$88millionindevelopmentfeesfromthesaleofHallett4
WindFarm.aspx. Accessed 4 September 2013. 

http://annualreport.trustpower.co.nz/en/2011/Financial-Statements-2011/Note-6.aspx
http://annualreport.trustpower.co.nz/en/2011/Financial-Statements-2011/Note-6.aspx
https://www.rec-registry.gov.au/
http://www.agl.com.au/about/ASXReleases/Pages/AGLearns$59milliondevelopmentprofit.aspx
http://www.agl.com.au/about/media/Pages/AGLtoearn$88millionindevelopmentfeesfromthesaleofHallett4WindFarm.aspx
http://www.agl.com.au/about/media/Pages/AGLtoearn$88millionindevelopmentfeesfromthesaleofHallett4WindFarm.aspx
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Project Off-taker(s) Details 
Date of PPA 

announcement 
Starting PPA price 

Oaklands Hill AGL Energy 
All electricity and 
LGC revenue 

June 2011 $9928 

Royalla FRV 
Feed-in tariff 
(including LGCs) 

Sep 2012 $18629 

Canberra 2 Zhenfa 
Feed-in tariff 
(including LGCs) 

August 2013 $17829 

Canberra 3 
Elementus 
Energy 

Feed-in tariff 
(including LGCs) 

August 2013 $18629 

 
Although the recent surplus of certificates (driven by the so-ŎŀƭƭŜŘ άǇƘŀƴǘƻƳ w9/ǎέΣ 
produced before the split of the RET into the LRET and SRES) resulted in retailers sourcing 
an increasing proportion of their liability from the spot market, ROAM expects that the 
majority of future projects will be financed through long-term PPAs. 

LGC price calculation 

Given that most retailers will be seeking to secure future LGC liabilities through PPAs, and 
that historically the spot market price has not reflected the contract LGC price in publicly 
announced PPAs (which reflects the total cost to retailers), ROAM has utilised forecasts of 
contract LGC prices, rather than the more volatile spot market price, in the retail price 
forecasts of this report. As contract LGC prices have historically been more than spot 
market prices, this methodology may tend to overestimate the retail cost increase of the 
LRET scheme. 
 
Any forecast of LGC contract prices requires a view of the technologies which will 
contribute to meeting the LRET, the LRMCs of those technologies and the revenue that 
such plants will earn through the electricity market (in wholesale electricity revenue or 
capacity payments).  
 
wh!aΩǎ ƳƻŘŜƭƭƛƴƎ ŦƛƴŘǎ ǘƘŀǘΣ ǳƴŘŜǊ .!¦Σ ǘƘŜ [w9¢ ǿƛƭƭ ōŜ ƭŀǊƎŜƭȅ ƳŜǘ ōȅ ǿƛƴŘ ƎŜƴŜǊŀǘƛƻƴΦ 
If another technology replaces wind generation as the cheapest source of LGCs (or wind 
capital costs are lower than expected), the forecasts in this report provide an upper 
bound for LGC prices. Although small amounts of other technologies are likely to be 

                                                      
28

 AGL, AGL to earn $38 million in development fees from the sale of Oaklands Hill Wind Farm [Press 
release]. Available at: 
http://www.agl.com.au/Downloads/ASX%20-%20Oaklands%20Hill%20Sale%20final%20270611.pdf. 
Accessed 4 September 2013. 
29

 These are nominal FiTs that require the voluntary surrender of LGCs. Comparable PPAs would require LGC 
prices above the penalty price. ACT Government, September 2013, Work to start on Royalla Solar Farm 
[Press release]. Available at: 
http://www.cmd.act.gov.au/open_government/inform/act_government_media_releases/corbell/2013/wor
k-to-start-on-royalla-solar-farm. Accessed 4 September 2013. 

http://www.agl.com.au/Downloads/ASX%20-%20Oaklands%20Hill%20Sale%20final%20270611.pdf
http://www.cmd.act.gov.au/open_government/inform/act_government_media_releases/corbell/2013/work-to-start-on-royalla-solar-farm
http://www.cmd.act.gov.au/open_government/inform/act_government_media_releases/corbell/2013/work-to-start-on-royalla-solar-farm
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introduced, they are unlikely to be price setters, and instead will negotiate prices for LGCs 
comparable to wind farms. 
 
One possible exception is the development of a significant number of behind the meter 
mid-size (100 kW) solar PV installations. Some market participants indicated that these 
systems could be cost-effective based on current retail tariffs and future cost projections 
by 2018. If so, they could act as a source of low-cost LGCs that could assist in meeting the 
target at lower cost than modelled. 
 
To calculate the cost of LGCs on a retail bill, ROAM has assumed that: 

¶ New renewable projects receive flat (in real terms) PPAs for up to 15 years, or the 
end of the LRET, whichever is sooner; and 

¶ Beyond that period, renewables receive the spot price electricity and LGCs (if the 
LRET is ongoing at the end of the PPA). 

 
Spot prices have historically been very volatile and not necessarily cost reflective; as such, 
a conservative estimate of spot prices has been used. A price of $35/MWh (real June 
2013) is assumed up to 2030, which represents a discount to the LGCs required by new 
projects. 
 
Approaching 2030, the technology cost estimates used in this study suggest that new 
renewables (in particular, solar PV in Queensland) could begin to be installed in their own 
right. ROAM has therefore assumed that the price of certificates will eventually fall, and 
has set the spot price of certificates to $10/MWh post-2030 under the LRET scenario 
extended beyond 2030. Prices may actually be higher (if only limited new projects are 
independently viable) or lower (if new capacity is widely available). 
 
In all cases, ROAM assumes that contracted projects can achieve higher than spot prices 
for LGCs in any given year, as this is a necessary condition of projects being financially 
viable and based on industry interviews is the current situation for many projects in the 
market. 
  
Project PPA prices are then set at the level required to achieve a Net Present Value (NPV) 
of zero (given the capital costs, financing and operating cost assumptions) over the life of 
the project. The implied LGC price for a specific project in any given year is then the 
difference between the PPA and the average wholesale electricity revenue for wind 
generators, or the spot price for LGCs once the PPA has expired. 
 
wŜǘŀƛƭŜǊǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ǇǳǊŎƘŀǎŜ ŀƴ άŀǾŜǊŀƎŜέ ǇƻǊǘŦƻƭƛƻ ƻŦ ǿƛƴŘΣ ǿƛǘƘ ǘƘŜƛǊ Ŏƻǎǘ ƻŦ [D/ǎ 
in any year determined as a weighted average of the LGCs required by the installed wind 
farms (which vary by installation year, driven by capital costs). The prices published in this 
report therefore represent the average LGC cost to retailers in that year; this will be 
different to the LGC price that a new entrant project would receive or require. 
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Shortfall charge 

The LRET legislation specifies a shortfall charge of $65/MWh (nominal dollars). Purchases 
of LGCs are eligible for tax exemption, whereas payment of the shortfall charge is not. 
This means that the $65/MWh shortfall charge is equivalent to a 93 nominal $/MWh 
effective "cap" on the price of LGCs. At LGC prices higher than this, retailers are expected 
to prefer to pay the shortfall charge. Importantly, the shortfall charge is defined in 
nominal terms. This means that in real terms it reduces over time due to inflation. The 
effective cap on the price of LGCs will therefore reduce (in real terms) from $93/MWh in 
2013 to $79/MWh in 2020 and $62/MWh in 2030. 
 
In the Extended RET scenario, ROAM has increased the nominal price cap to $110/MWh 
in 2020 to reflect the additional requirements for new build not anticipated under the 
existing scheme. The existing shortfall charge was utilised, and found sufficient, for the 
BAU (and No RET) scenarios. 

4.2.3 STC prices 

The historical prices for STCs are shown in Figure 4.2. In 2012, and previous years, the 
bulk of STCs were sold at a discount from the Clearing House price of $40 (nominal). This 
is because uptake of small-scale systems consistently exceeded the small-scale 
technology percentage in those years, creating a surplus of certificates. More recently, 
however, certificates have been trading closer to the Clearing House price (around $36-
$39), whicƘ wh!a ŜȄǇŜŎǘǎ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ άƘƻƭŘƛƴƎ Ŏƻǎǘέ ǘƻ ƛƴǎǘŀƭƭŜǊǎ ŦǊƻƳ ǿŀƛǘƛƴƎ ŦƻǊ 
certificates to sell through the Clearing House. 
 
ROAM expects that, in the future, supply and demand of certificates in each year will 
continue to be relatively closely matched. As such, we have used an STC price of $38 
(nominal) in all subsequent years, representing a small discount from the Clearing House 
price. This is a conservative scenario; if certificates trade at lower values, this will 
translate to a reduction on retail bills. 
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Figure 4.2 ς Historical STC prices30 

4.2.4 Jobs estimate 

ROAM has estimated the number of jobs required in each year in the period 2014-15 to 
2029-30 under different LRET and SRES scenarios. 

Jobs in large-scale renewables 

To assess jobs required under different LRET scenarios, ROAM determined an indicative 
number of jobs required per MW of wind and large-scale solar during construction and 
operation phases. This calculation was based on a survey we performed of published 
estimates of the number of jobs associated with existing and planned wind farms in 
Australia. These estimates are typically published on project websites, in planning 
applications and press releases. We found information on 22 wind farms and four 
large-scale solar projects. The number of jobs was multiplied by the number of years the 
job would exist for to arrive at job-years/MW. 
 
ROAM has assumed that job numbers reported are for full-time equivalent roles for the 
duration of a project. For example, if a wind farm requires a particular contractor to work 
for six months of a two year construction period, we have assumed this would be 
incorporated into the reported total number of jobs as 0.25 jobs (or 0.5 job-years). 
 
Using this methodology, we estimate rates for direct jobs in large-scale renewables as 
summarised in Table 4.2. 

                                                      
30

 Sourced from Clean Energy Council website. 
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Table 4.2 ς Estimate of job requirement rates in large- and small-scale renewables 

Technology Construction Operations and maintenance 

Wind 
4.4 job-years/MW under construction 
Typical duration = 2 years 
2.2 jobs/MW for two years 

2.5 job-years/MW operational 
Typical duration = 25 years 
0.10 jobs/MW for 25 years 

Large-scale 
solar 

2.4 job-years/MW under construction 
Typical duration = 1 year 
2.4 jobs/MW for one year 

3.3 job-years/MW operational 
Typical duration = 25 years 
0.13 jobs/MW for 25 years 

Rooftop solar 15 job-years/MW under construction 

 
For large-scale renewables, these values are intended to cover direct site-related jobs 
only, although it is frequently difficult to determine which jobs are included in published 
estimates and which are excluded. Additional indirect employment created in Australia 
could include jobs related to: 

¶ the manufacture of towers, turbines or other components,  

¶ the manufacture and supply of materials used in wind farm manufacture and 
installation e.g. steel, paint. 

¶ the development and approvals process. 
An estimate of employment opportunities created by some of these more indirect 
streams has been published elsewhere.31 
 
wh!aΩǎ Ƨƻō-year estimates include all projects built between 2014-15 and 2029-30. A 
small number of projects are not directly attributable to the RET since they can cover 
costs with wholesale pool revenue alone (particularly in the No RET scenario), or are 
subsided by other means (such as the ACT solar reverse auction projects). Since the total 
capacity in this category varies between scenarios, we have included these jobs to 
facilitate a fair comparison between scenarios. 
 
ROAM also estimated the number of jobs that will exist in each year by assuming that 
wind construction jobs will exist for two years prior to commissioning, solar construction 
jobs will exist for one year prior to commissioning and operations and maintenance jobs 
will exist for 25 years from the year of commissioning. These assumptions create some 
end effects. For example, capacity commissioned in 2014-15 will have no construction 
jobs attributed to it since these jobs will be required prior to 2014-15. Similarly, a project 
commissioned in 2029-30 will have operations and maintenance jobs associated with it 
extending from 2029-30 to 2043-44. However, only 2029-30 year falls in the period of 
interest and so only one job-year will be counted toward the totals reported. 

                                                      
31

 SKM, July 2012, Wind farm investment, employment and carbon abatement in Australia [Report to the 
Clean Energy Council]. Available at: https://www.cleanenergycouncil.org.au/dam/cec/policy-and-
advocacy/reports/2012/Wind-Farm-Investment-Employment-and-Carbon-Abatement-in-
Australia/Wind%20Farm%20Investment%2C%20Employment%20and%20Carbon%20Abatement%20in%20
Australia-1.pdf. Accessed: 20 February 2014. 

https://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/reports/2012/Wind-Farm-Investment-Employment-and-Carbon-Abatement-in-Australia/Wind%20Farm%20Investment%2C%20Employment%20and%20Carbon%20Abatement%20in%20Australia-1.pdf
https://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/reports/2012/Wind-Farm-Investment-Employment-and-Carbon-Abatement-in-Australia/Wind%20Farm%20Investment%2C%20Employment%20and%20Carbon%20Abatement%20in%20Australia-1.pdf
https://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/reports/2012/Wind-Farm-Investment-Employment-and-Carbon-Abatement-in-Australia/Wind%20Farm%20Investment%2C%20Employment%20and%20Carbon%20Abatement%20in%20Australia-1.pdf
https://www.cleanenergycouncil.org.au/dam/cec/policy-and-advocacy/reports/2012/Wind-Farm-Investment-Employment-and-Carbon-Abatement-in-Australia/Wind%20Farm%20Investment%2C%20Employment%20and%20Carbon%20Abatement%20in%20Australia-1.pdf
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Jobs in small-scale renewables 

To assess jobs required under different SRES scenarios, ROAM assumed that in any one 
year, there were 15 jobs/MW of capacity installed in that year. This multiplier was 
provided by the Clean Energy Council and is included in Table 4.2. There was no 
distinction made between jobs in installation and those in maintenance. This estimate 
also includes other small-scale renewables sector jobs such as sales. 
 
When attributing small-scale jobs to a particular year, ROAM assumed they exist in the 
year of commissioning. 

Number of positions created by 2019-20 and 2029-30 

ROAM also estimated the number of ΨpositionsΩ created by 2019-20 and by 2029-30 under 
each scenario by assuming that this is equal to the peak number of jobs, treating large-
scale construction, large-scale operations and maintenance and small-scale jobs 
separately. This assumption has a number of important implications. 

¶ All positions last for at least one year. 

¶ If the number of jobs fluctuates instead of growing steadily, we are effectively 
assuming that some positions last for longer than others. Furthermore, some 
positions disappear and then reappear, but are not counted as a new position. 

¶ The peak number of jobs in each region is not always coincident (with each other, 
or the Australian total). By calculating the number of positions as the total 
Australian peak, we are assuming that some positions require employees to move 
between regions, but are not counted as a new position. 

¶ The peak number of jobs in construction and operations and maintenance of 
large-scale renewables is not coincident. In theory some positions may be able to 
be filled by a single employee transitioning from a construction role to an 
operations and maintenance role. Our methodology counts this as two separate 
positions. 

Further discussion of the implications of out methodology in each scenario is presented 
with the outcomes (Sections 5.5, 6.7 and 7.6 respectively for the BAU, No RET and 
Extended RET scenarios respectively). 

4.3 DATA SOURCES 

4.3.1 LRET 

Figure 4.3 shows the three trajectories considered in this modelling: 

¶ BAU: the currently legislated trajectory; 

¶ No RET: a repeal scenario, where no new projects are eligible after 2015, but 
existing and committed projects continue to produce and sell LGCs. 

¶ Extended RET: a 30% by 2030 scenario, where the target is increased and 
extended beyond 2020; and 

All scenarios rely on a contribution from banked certificates to meet annual liability in the 
short-term.  
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Figure 4.3 ς Modelled LRET GWh targets 

4.3.2 Carbon pricing 

Based on announcements from the Government, ROAM modelled a repeal of the existing 
carbon price from 1 July 2014 and no explicit or implicit carbon price was reintroduced for 
the electricity sector during the study period. This is therefore a conservative scenario for 
renewables, where no long-term price signal is present (which would support PPAs 
beyond the end of the LRET period) and where there is less financial incentive to retire or 
reduce the use of fossil fuels. Additionally, if a price on carbon emissions were to be 
applied to the electricity sector in the future, this would reduce any costs attributable to 
the RET. 

4.3.3 Rooftop PV 

In consultation with the Clean Energy Council, ROAM has used the AEMO Moderate 
Uptake32 and IMO scenario as the basis for the BAU and Extended scenarios, representing 
the most recent public forecast of medium-term solar PV uptake. 
 
In the No RET scenario, SunWiz provided ROAM with a forecast of the percentage 
reduction in the annual growth rate of rooftop PV out to 2017-18, relative to BAU, due to 
a repeal of the SRES. This included a small increase in uptake when the scheme repeal 
was announced, followed by a reduction in annual installs of 40-45%. ROAM extrapolated 

                                                      
32

 AEMO, June 2013, National Electricity Forecasting Report, Available at: 
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013. 
Accessed 17 February 2014. 

http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013
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this forecast over the study period, trending back to the AEMO annual growth rate post-
2030. Figure 4.4 shows the rooftop PV capacity modelled by ROAM in the NEM and SWIS 
systems, combined. By 2030, installed PV falls by 30% if the RET is repealed. 

 
Figure 4.4 ς Modelled rooftop solar PV in the NEM and SWIS 

4.3.4 Plant closures 

ROAM undertakes economic analysis of all plant to determine whether it would be 
economically rational to retire or mothball (temporarily retire) existing units. In addition 
to saving annual fixed costs (e.g., maintenance) this decision can also be driven by 
portfolio effects (where withdrawal of capacity increases profits for other units in the 
ǇƻǊǘŦƻƭƛƻ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŎƻǾŜǊ ǘƘŀǘ ǳƴƛǘΩǎ ƭƻǎǘ ǊŜǾŜƴǳŜΤ ǘƘƛǎ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŀ ǿƛƴŘŦŀƭƭ ǘƻ ƻǘƘŜǊ 
market generators). 
 
wh!aΩǎ ŀƴŀƭysis suggests that relatively little plant will choose to retire in the absence of 
a carbon price, even under the BAU and Extended RET scenarios. Currently mothballed 
plant was returned to service on announced schedules. In this study, ROAM has retired 
both units of Wallerawang based on reports from AEMO and union sources; after the 
modelling commenced, it has been confirmed by EnergyAustralia that Wallerawang will 
be removed from service, but placed on three month recall33. Under the Extended RET 
scenario, ROAM has retired Pelican Point CCGT in South Australia. However, this was a 
marginal decision. Other outcomes such as alternative mothballing, capacity withholding 
or bidding strategies are plausible. 

                                                      
33

 Lithgow Mercury, 21 January 2014, Uncertain future for Wallerawang Power Station. Available at: 
http://www.lithgowmercury.com.au/story/2034049/uncertain-future-for-wallerawang-power-station/. 
Accessed: 13 February 2014. 

http://www.lithgowmercury.com.au/story/2034049/uncertain-future-for-wallerawang-power-station/
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4.3.5 Demand forecast 

For this study, demand forecasts were required for the whole of Australia in order to 
assess the percentage of total demand that would be sourced from renewables to 
determine the Renewable Power Percentage in each year. Additionally, to model the 
NEM and WEM electrical system, ROAM required forecasts of demand to be met by 
grid-connected generators. 
 
ROAM therefore used two key sources. Firstly, for Australia-wide demands, ROAM used 
the Australian Energy Projections published by BREE34 (see Section 2.3.4 for more detail). 
For the NEM, ROAM used the Medium scenario of the AEMO 2013 National Electricity 
Forecast35 demand and energy forecasts. The AEMO forecasts are for NEM-connected 
demand only, and offer additional detail to the BREE forecasts that is necessary for 
market modelling. These forecasts expect relatively low growth in all regions except 
Queensland, which experiences moderate growth due to the development of the LNG 
industry. For the WEM, ROAM used the IMO Expected demand forecast36. Again, this 
offers additional detail to the BREE forecasts for grid-connected generators. 
 
Although future demand can be affected by a range of factors, including international 
competitiveness, fuel prices, and uptake of energy efficiency, in each case, these forecasts 
represent the ōŜǎǘ ŀƴŘ Ƴƻǎǘ ǊŜŎŜƴǘƭȅ ŀǾŀƛƭŀōƭŜ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘǎ ƻŦ άƳƛŘǇƻƛƴǘέ ŘŜƳŀƴŘΦ 
ROAM notes, however, that inconsistencies between assumptions may exist between the 
separate forecasts.  

4.3.6 Capital and O&M costs 

ROAM Consulting used plant cost data from the BREE AETA 2012 report34. Based on 
ŦŜŜŘōŀŎƪ ŦǊƻƳ ǘƘŜ ƛƴŘǳǎǘǊȅΣ ŀǎ ǿŜƭƭ ŀǎ wh!aΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ŀƴƴƻǳƴŎŜŘ ǇǊƻƧŜŎǘǎΣ ǘƘŜ ŎŀǇƛǘŀƭ 
cost curve for solar PV technologies was brought forward by two years, to better capture 
actual prices currently seen in the market. 
 

4.3.7 Gas prices 

ROAM used gas and coal prices forecast from Scenario 3 of the AEMO 2013 Planning 
Assumptions37. 

                                                      
34

 BREE, December 2012, Australian energy projections. Available at: 
http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350. Accessed 13 
February 2014. 
35

 AEMO, June 2013, 2013 National Elecricity Forecasting Report (NEFR). Available at: 
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013. 
Accessed 13 February 2014. 
36

 IMO, July 2013, 2013 Electricity Statement of Opportunities (ESOO), Available at: 
http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo). Accessed 9 
December 2013. 
37

 AEMO, June 2013, 2013 Planning Assumptions. Available at: 
http://www.aemo.com.au/Electricity/Planning/Related-Information/2013-Planning-Assumptions. Accessed 
9 December 2013. 

http://www.bree.gov.au/publications/australian-energy-projections-2049%E2%80%9350
http://www.aemo.com.au/Electricity/Planning/Forecasting/National-Electricity-Forecasting-Report-2013
http://www.imowa.com.au/reserve-capacity/electricity-statement-of-opportunities-(soo)
http://www.aemo.com.au/Electricity/Planning/Related-Information/2013-Planning-Assumptions
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Figure 4.5 shows the gas prices that were modelled for each region of the NEM; 
additional transport costs were applied for neighbouring NTS zones. When bidding gas 
generators, ROAM used these gas prices to uplift all generator bid offer bands for all new 
gas generators as well as for existing gas generators after the expiration of any existing 
gas contracts. OCGTs have a 25% premium added to fuel costs ƛƴ ƭƛƴŜ ǿƛǘƘ !9ahΩǎ 
methodology for low load factor generators38. 

 
Figure 4.5 ς Gas price trajectories 

5 MODELLING RESULTS: BUSINESS AS USUAL SCENARIO 

5.1 WHOLESALE ELECTRICITY PRICE OUTCOMES 

No new thermal generation capacity is required in the NEM until after 2020 in 
Queensland and not until after 2030 in the other regions. In the WEM, moderate amounts 
of new CCGT capacity is installed in conjunction with new wind. Figure 5.1 shows the 
growth in capacity across the NEM and WEM out to 2020. 

                                                      
38

 ACIL Tasman, June2012, Fuel cost projections: Updated natural gas and coal outlook for AEMO modelling. 
[Report to AEMO]. Available at: http://www.aemo.com.au/Electricity/Planning/Related-Information/2013-
Planning-Assumptions. Accessed 23 April 2014. 

http://www.aemo.com.au/Electricity/Planning/Related-Information/2013-Planning-Assumptions
http://www.aemo.com.au/Electricity/Planning/Related-Information/2013-Planning-Assumptions
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Figure 5.1 ς Installed capacity (NEM and WEM, BAU) 

Figure 5.2 shows the price outcomes for each region under the BAU scenario, based on 
wh!aΩǎ н-4-C modelling. 

 
Figure 5.2 ς Time-weighted pool price (BAU) 

Renewables delay price rises in most regions 

In New South Wales, Victoria, South Australia and Tasmania, prices remain low out to 
2020, and below the LRMC of any prospective new entrant technology, because of new 
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renewable generation installed under the LRET. This reflects the merit order effect, where 
additional low SRMC capacity in the market reduces wholesale prices.  
 
After the RET GWh target is reached, and new renewables are not installed, continued 
growth in annual peak demand means moderate additional peaking capacity is eventually 
required. Additional energy providing plant (as opposed to peaking capacity) is not 
required in most NEM regions until after 2030. 

Queensland at risk of higher prices 

wh!aΩǎ ƳƻŘŜƭƭƛƴƎ shows that Queensland wholesale prices will begin trending upwards 
from 2015 ς in contrast to the relatively flat prices in the other regions. There are several 
drivers for this effect. 
 
In Queensland, the current excess of supply is rapidly eroded for two reasons: stronger 
demand growth due to development of the LNG production industry, and a smaller share 
of renewables bŀǎŜŘ ƻƴ wh!aΩǎ ƳŀǊƪŜǘ ŀƴŀƭȅǎƛǎΦ If additional renewables can be built in 
Queensland, they would act to slow electricity price rises and reduce the LRET 
implementation costs. One way this could be accomplished would be for Queensland 
retailers to be encouraged to offer PPAs for Queensland-based renewable energy 
projects. 
 
A further issue for Queensland is that existing gas-fired generators in the region, such as 
Darling Downs, have previously provided significant energy to the system through the use 
of relatively low-cost gas. In the future, as gas prices rise and availability of gas becomes 
more restricted, electricity output from gas plant will reduce, further tightening the 
supply/demand balance in Queensland. Similarly, pressure on gas supply and prices has 
meant that ROAM has not installed new CCGT plant in Queensland until after 2025. As 
with renewables, if additional CCGT generation could secure reasonably priced gas 
contracts and come online sooner, it would help to reduce upward pressure on 
Queensland electricity prices. 
 
In addition, export capacity from New South Wales to Queensland is low relative to 
Queensland ŘŜƳŀƴŘ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ƻǘƘŜǊ ǊŜƎƛƻƴǎ Ŏŀƴ ǊŀǊŜƭȅ άƛƳǇƻǊǘέ ǘƘŜ ƘƛƎƘ ǇǊƛŎŜǎ 
in Queensland. This drives price separation between Queensland and the other regions. 
An upgrade of interconnection between Queensland and New South Wales would result 
in greater price convergence between Queensland and the other regions, but has not 
been considered in this modelling. 
 
As such, Queensland prices increase and stabilise after approximately 2020, consistent 
with !9ahΩǎ requirement for new capacity in their 2013 Statement of Opportunities39. 

                                                      
39

 AEMO, August 2013, Statement of Opportunities. Available at: 
http://www.aemo.com.au/Electricity/Planning/Electricity-Statement-of-Opportunities. Accessed 13 
February 2014. 

http://www.aemo.com.au/Electricity/Planning/Electricity-Statement-of-Opportunities
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After this point, new entrant capacity (a mix of gas and renewables) is installed in 
response to growing demand. 

Longer term, prices will begin to rise 

After the LRET 2020 target is reached, and additional renewables are not being 
incentivised to enter the market, the supply-demand balance will tighten. In a 
competitive energy market, pool prices in the short-run (i.e., for a given mix of plant and a 
given demand profile) are driven by the level of competition in the market and the short-
run costs. As a broad generalisation, the supply-demand balance can be used as a proxy 
for this: if there is an excess of capacity compared to demand, prices are likely to be low 
(with generators competing on volume), while if there are limited reserves, prices can be 
driven up either through market power (in the NEM) or simply the need to run more 
expensive plant (such as extreme peakers or diesel generation).  
 
Longer term, as supply and demand become more closely matched, prices would be 
expected to rise until they reach the level of a new entrant generator. At this point, 
additional capacity would be economically viable and would enter the market, improving 
the supply demand balance and pushing prices back below a new entrant level. As market 
demand slowly increases over time, prices in the NEM should therefore be expected to 
rise slowly until a point beyond 2030, except for Queensland which sees prices rise to 
new entrant levels by around 2020. 
 
In this modelling, new entrant generators include wind, solar and CCGT. This represents a 
significant transformation from the historical operation of the system, where the bulk of 
energy came from comparatively low-cost, long-term coal contracts. At the same time, 
gas prices are forecast to rise significantly; at least doubling in the short term compared 
to existing contracts, and rising to $10-$12/GJ by 2030 (or sooner). This will tend to put 
upward pressure on wholesale pool prices. Longer-term prices will necessarily rise above 
historical levels, and this additional revenue is key for supporting the longer-term viability 
of renewable projects, and the signing of PPAs by retailers. 

5.1.1 Sensitivity of pool prices 

Pool prices are sensitive to many factors, including: 

¶ The size and shape of electricity demand in any year; 

¶ Mothballing or retirement of generation; 

¶ New entrant generation; 

¶ Changing bidding strategies of portfolios of generation; 

¶ Extreme weather, such as droughts (limiting hydro availability and cooling water), 
floods (restricting transmission or coal supply) and heat waves; 

¶ Actual renewable generation; and 

¶ Fuel costs. 
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These forecasts therefore represent a single, but well-considered view of the future, 
ŘǊŀǿƛƴƎ ƻƴ άǇƭŀƴƴƛƴƎ ǎŎŜƴŀǊƛƻέ ŀǎǎǳƳǇǘƛƻƴǎ ŦǊƻƳ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ !9ah ŀƴŘ ƛƴǘŜǊƴŀƭ 
ROAM analysis. 

Impact of mothballing and retirements 

ROAM has modelled Wallerawang as retiring from 1 July 2014. All other currently 
mothballed plants are brought back online by this time in this modelling. This modelling 
does not include the mothballing of Swanbank E power station40 as it had not been 
announced when modelling commenced. 
 
Additional mothballing or retirement of capacity has not been included in this modelling. 
{ǳŎƘ ǊŜǘƛǊŜƳŜƴǘǎ ƳƛƎƘǘ ōŜ ƳƻǊŜ ƭƛƪŜƭȅ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ [w9¢Σ ōǳǘ wh!aΩǎ ƭƻƴƎ-term 
integrated resource planning model has indicated that, particularly in the absence of a 
carbon price, no significant retirements would be expected before 2030.  
 
If additional capacity is withdrawn, however, wholesale prices would tend to increase, 
LGCs prices decrease and the cost of the RET as a proportion of total retail bills would 
decrease. 
 
Another factor is that large industrial loads (particularly, but not exclusively, smelters) 
have faced increasing international pressures, leading to the closure of plants such as the 
Kurri Kurri smelter in New South Wales. If additional loads are removed from the system, 
this would tend to exacerbate the supply-demand imbalance, and push wholesale 
electricity prices lower. In particular, this modelling does not include the recently 
announced closure of the Point Henry aluminium smelter.41 

Sensitivity to gas prices 

The gas prices used by ROAM in this modelling, sourced from AEMO, feature two major 
price increases. The first is due to domestic prices rising to international netback prices 
(driven by the growth of the LNG export industry) and a second increase beyond 2020 
due to a forecast rise in international LNG prices. 
 
However, AEMO provides a range of trajectories (supplied by ACIL Tasman42) that reflect 
the significant uncertainty in future gas prices. As such, the SRMC of any particular gas 
generator could be higher or lower by up to $30/MWh than the SRMC modelled by 
ROAM. 
 

                                                      
40

 Howells M, 5 February 2014, Ψоо Ƨƻōǎ ƭƻǎǘ ŀǎ LǇǎǿƛŎƘ ǇƻǿŜǊ ǎǘŀǘƛƻƴ ƳƻǘƘōŀƭƭŜŘΩ, ABC News. Available at: 
http://www.abc.net.au/news/2014-02-05/33-jobs-lost-as-ipswich-power-station-mothballed/5240324. 
Accessed 24 April 2014. 
41

 ABC, 18 February 2014, Aluminium producer Alcoa confirms decision to close Point Henry smelter, rolling 
mills. Available at: http://www.abc.net.au/news/2014-02-18/aluminium-producer-alcoa-confirms-decision-
to-close-point-henry/5266330. Accessed 18 February 2014. 
42

 Now called ACIL Allen. 

http://www.abc.net.au/news/2014-02-05/33-jobs-lost-as-ipswich-power-station-mothballed/5240324
http://www.abc.net.au/news/2014-02-18/aluminium-producer-alcoa-confirms-decision-to-close-point-henry/5266330
http://www.abc.net.au/news/2014-02-18/aluminium-producer-alcoa-confirms-decision-to-close-point-henry/5266330
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However, the impact of this cost uncertainty on pool prices will be less in systems with 
high penetration of renewables43. This could have further flow on benefits in terms of 
reducing risk and uncertainty for retailers which could potentially reduce their hedging 
costs. ROAM has not included any potential cost savings in this regard for this analysis. 

5.2 LGC PRICES 

The average LGC prices incurred by a retailer with a broad portfolio are shown in 
Figure 5.3. Prices rise initially, driven by new entrant wind generation. Bundled prices are 
above the LRMC of a new entrant wind farm because of the need for projects to recover 
sufficient revenue costs during their PPA period to cover possible shortfalls in later years. 
ROAM notes that, as discussed in Section 4.2.2, LGCs under long-term PPAs are effectively 
already being traded at prices of 50-70 $/MWh, well above the LGC spot market prices of 
30-40 $/MWh.  
 
Longer term, prices decline in response to pool price increases and also because of 
reducing costs for new wind farms. The existing shortfall charge was maintained in all 
years. 

 
Figure 5.3 ς Modelled contract LGC prices (BAU) 

                                                      
43

 For example, Riesz and Tourneboeuf for AECOM, 2013, Delivering energy price security in an age of 
uncertainty, Available at: http://www.aecom.com/deployedfiles/Internet/Geographies/Australia-
New%20Zealand/DeliveringEnergyPriceSecurity_DrJennyRiesz.pdf. Accessed: 9 December 2013. 

http://www.aecom.com/deployedfiles/Internet/Geographies/Australia-New%20Zealand/DeliveringEnergyPriceSecurity_DrJennyRiesz.pdf
http://www.aecom.com/deployedfiles/Internet/Geographies/Australia-New%20Zealand/DeliveringEnergyPriceSecurity_DrJennyRiesz.pdf
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PPA viability  

ROAM has conducted analysis of new wind installed in each year to verify that the costs 
incurred by the retailer in signing a PPA with a wind farm is preferable to paying the 
shortfall charge and purchasing energy from the pool instead. 
 
This analysis suggests that, in the absence of a carbon price, signing a PPA for new wind 
generators in each year would be economic for retailers as LGC prices remain below the 
tax effective shortfall penalty. Risk adverse retailers, however, might decide to take long 
positions, and instead be prepared to accept the risk of a few years of penalty payments. 
However, the failure of a retailer to meet its legal obligations under the LRET scheme 
would also result in adverse publicity that retailers might want to avoid.  
 
ROAM notes that some purely cost-based studies (without strategic or portfolio bidding 
effects) have found the LRET target unlikely to be met; this highlights the importance of 
more comprehensive time-sequential market modelling. 
 
More pessimistic views of wind farm capital costs, capacity factors, or of lower pool prices 
are possible and could make securing PPAs more difficult. Extending the duration of the 
LRET scheme improves the position of all projects, by extending the period within which 
retailers would be willing to sign PPAs. 
 
On balance, ROAM therefore believes that meeting the RET in the BAU scenario without a 
carbon price is economically feasible. An increase in the shortfall charge or scheme 
duration would further increase the likelihood of the goals of the legislation being met. 

Impact of the shortfall charge 

ROAM finds that sufficient renewable projects can be economically constructed under the 
existing shortfall charge to meet the LRET in all scenarios. The effective cost of LGCs to a 
retailer rises to close to the cap in the short-term, but declines longer term with 
wholesale price growth and cheaper sources of LGCs. Historically, the LGC/REC price has 
not approached the tax effective shortfall penalty of the RET legislation. 
 
However, if the LRET is not met in any particular year, the spot price for certificates would 
rise to the shortfall charge in that year. In the preceding years, in anticipation of a 
shortfall, the LGC spot price would be discounted from the shortfall price ōȅ ǘƘŜ άŎƻǎǘ ƻŦ 
ŎŀǊǊȅέ ƻŦ ŎŜǊǘƛŦƛŎŀǘŜǎΦ 

5.3 RETAIL PRICE OUTCOMES 

Figure 5.4 and Table 5.1 show a national average retail bill for a household with an annual 
consumption of 6,500 kWh; higher or lower electricity usage (particularly for households 
with rooftop PV) would have different percentage contributions from each item. Trends 
in the contribution of the RET to retail bills are the same for all regions. 
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Retail bills are forecast to rise moderately over time, primarily in response to rising 
wholesale market costs. In the short term, wholesale costs are forecast to account for an 
average of 20-25% of retail bills, although wholesale electricity costs in any year could be 
somewhat higher or lower. 

 
Figure 5.4 ς Retail bill breakdown (Australian average, BAU) 

Between now and 2020, the RET (LRET plus SRES) is expected to contribute between 4-6% 
to the total Australian average retail bill. This percentage is predicated on the assumption 
ǘƘŀǘ ΨhǘƘŜǊΩ and, in particular, network charges do not rise; any increase in these 
components would increase the total bill and therefore reduce the percentage 
contribution of the RET. 
 
ROAM notes that the theoretical maximum cost of the LRET is limited to $79/MWh in real 
terms by 2020 (the year with the highest RPP). Therefore, on a 6,500 kWh retail bill (with 
a total cost of $1,500-2,000), the maximum cost of the LRET relative to today would be an 
increase of $9 (in real, 2013 dollars) in 2020, from the $91 in this modelling. The 
άŘƻǿƴǎƛŘŜέ Ǌƛǎƪ ƻŦ ǘƘƛǎ ǇŜǊŎŜƴǘŀƎŜ ŎŀƭŎǳƭŀǘƛƻƴ ƛǎ ǘƘŜǊŜŦƻǊŜ ƭƻǿΦ 
 
Furthermore, although the prima facie cost of the RET can be broken out as a distinct 
άƭƛƴŜ ƛǘŜƳέ in an electricity bill, it is the total costs that must be compared to the 
counterfactual scenario without the RET in order to assess the net άŎƻǎǘέ to electricity 
consumers. ROAM has addressed this in Section 6.3. 
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Table 5.1 ς Breakdown of 6,500 kWh retail bill (real 2013 $, Australian average, BAU scenario) 

Region Component 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 

Aust. Wholesale cost 333 330 371 386 418 408 

average Network 949 949 949 949 949 949 

 
FiT 28 27 18 18 17 18 

 
LRET 47 56 70 78 85 96 

 
SRES 20 15 15 15 14 14 

 
Other 349 349 349 349 349 349 

 
Total bill 1,726 1,727 1,773 1,796 1,833 1,835 

 
Total RET 67 71 85 93 99 110 

 

5.3.1 Cost to businesses 

The majority of business customers will face comparable (pro rata) costs for the LRET and 
SRES, as these schemes are defined on percentage of purchased electricity basis. 
However, depending on their specific tariffs, this may be a higher or lower percentage of 
bills. For example, if a large business had comparatively lower fixed costs on retail bills, 
the LRET and SRES would make up a larger component of the bill. The percentage costs 
and savings in subsequent sections would then be amplified, but the absolute changes in 
costs (on a c/kWh) basis should be similar for both residential and business customers. 

5.4 INVESTMENT 

Based on the construction costs assumed in this modelling, under the BAU scenario, 
annual investment in renewable generation will be two to four billion dollars, 
predominantly in wind generation. The annual (real dollars; not discounted) investment is 
shown in Figure 5.5. Total investment in renewables is forecast to be, in NPV terms, $14.8 
billion. 
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Figure 5.5 ς Annual investment in renewables under the BAU scenario 

5.5 JOBS 

An indicative number of jobs in each region in each year is shown in Figure 5.6 under the 
BAU scenario. This estimate was performed using the capacity multipliers and 
assumptions outlined in Section 4.2.4. 












































































