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Executive Summary 
The National Electricity Market (NEM) has yet to attract the sufficient quantity and necessary 
mix of investments needed in firmed renewable generation, storage, bulk variable renewable 
energy (VRE) and Consumer Energy Resources (CER) for Australia to secure a reliable power 
supply while meeting its decarbonisation targets for the power sector. Instead, Australia 
remains caught in a cycle of negotiating extensions for ageing and unreliable coal plants 
beyond their initially planned retirement dates to maintain to maintain resource adequacy, 
which unintentionally delays the investments in renewable energy and storage required to 
replace retiring coal generation.  

The current market outcomes, such as high and volatile prices and insufficient investment, 
have sparked debate about the feasibility of the energy transition targets given the available 
technologies and their costs. However, this paper concludes that the primary challenge lies not 
in technology or cost, but in the design of the NEM itself.  

The NEM (in combination with competitive retail and supported by a contracts market) was 
originally designed to dispatch and provide investment incentives in a power system 
dominated by high variable (fuel) costs. However, the NEM’s energy-only wholesale gross pool 
model is ill-suited for the current landscape. Today’s challenge requires coordinating 
significant investments in capacity across interrelated generation—much of which has near 
zero variable costs—, storage, and energy transport systems with near-zero variable costs. The 
existing market mechanisms, both in terms of the incentives signalled by NEM and the 
relatively short-term nature of the contracts market, are insufficient for ensuring these 
investments occur in the right proportions and at the right time to maintain system reliability. 

To address these shortcomings, Commonwealth and State Governments have introduced 
various schemes such as the Capacity Investment Scheme (CIS), Long-Term Energy Service 
Agreements (LTESA) and Renewable Energy Zones (REZs). While these initiatives aim to 
address market gaps, they often have unintended consequences, rely on continued taxpayer 
funding, and sometimes conflict with each other.  

This paper recommends that the expert panel appointed by the Department of Climate 
Change, Energy, the Environment and Water (DCCEEW) to review market settings in the NEM 
should target a sufficient re-design of the market model to ensure both the coordination and 
the financeability of the necessary investments at least cost to consumers. In the long run, 
renewable energy investment must be coordinated through a reliable and cohesive market 
design, rather than relying on ad hoc interventions.  

Developing the design for the future market will take time to refine, but importantly 
communication on this process must begin now. A clear and transparent transition plan is 
essential to provide investors with confidence and ensure the system remains secure and 
reliable after the CIS concludes in 2027. Without such a pathway, critical investments needed 
for Australia’s energy transition risks being delayed, jeopardising the nation’s energy security 
and decarbonisation goals.   

  



 

 6 Castalia   

1 Introduction 
While there is continued debate about future technologies and the optimal pace of change, 
Australia has made a broad commitment to transition towards a near-zero emissions electricity 
system as quickly as possible to replace its ageing coal generation fleet.  

However, the energy transition has so far fallen short of expectations. Electricity prices remain 
high and volatile, while investment levels are below what is needed. Moreover, the current 
investment mix does not align with the necessary mix of firmed renewable generation, 
storage, bulk variable renewable energy (VRE) and Consumer Energy Resources (CER) needed 
to ensure system reliability and facilitate an orderly transition away from coal generation. As a 
result, state governments have negotiated agreements to extend the operation of coal plants 
beyond their planned retirement dates. This approach has unintentionally hindered 
investment in renewable energy and storage, creating a cycle of delayed progress.  

The current state of the electricity market has sparked debate about whether the energy 
transition targets are realistic given existing technologies and their associated costs. However, 
technology and cost alone do not adequately explain Australia’s slower-than-expected 
progress in the energy transition.  

This paper instead identifies a more likely issue: the current electricity market is not equipped 
to efficiently coordinate and incentivise the large and complex mix of variable renewable, 
storage and firming generation required for the generation fleet renewal. Continued barriers 
to coordination between the markets governing generation, storage and energy demand 
decisions, and the regulated investment in transmission, further hinders progress and 
increases the costs of energy transition.  

A number of Government schemes have been introduced to address market limitations and 
spur investment. However, these schemes are finite measures which rely on the availability of 
budget resources and are largely set to conclude in 2030—with the Capacity Investment 
Scheme (CIS) ending in 2027.  

Recognising concerns about the current market design and the approaching conclusion of the 
CIS, the Government has established an independent expert panel to undertake a 
comprehensive review of the National Electricity Market (NEM). The stated aim of the 
announced review is to ensure that the transition to a near-zero emissions NEM—with 
adequate investment in firmed renewable energy generation and storage capacity—is 
achieved as efficiently as possible, enabling Australians to enjoy reliable electricity supply at 
the lowest possible cost.1   

This paper highlights the importance of getting the review of the market design right and 
laying out a clear path for arriving at the overhauled NEM design to avoid disrupting progress 
during the reform period. A clear pathway from the end of the CIS in 2027 to the desired end-
state of the NEM, with adequate transition plans, is required to avoid freezing investment in 
the NEM and halting Australia’s progress towards a near-zero emissions electricity system. 

 
1 Bowen, Chris (2024). Making the National Electricity Market fit for purpose. Available at: 

https://minister.dcceew.gov.au/bowen/media-releases/making-national-electricity-market-fit-
purpose#:~:text=The%20panel%20will%20look%20at,power%20stations%20exit%20the%20system. 
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Further, developing the design for the future market will take time to refine, but importantly 
communication on this process must begin now. 

Ultimately, this paper argues that the current market model—in the widest sense comprising 
the wholesale spot market and the contract markets—does not achieve the required efficient 
coordination of investment and does not provide the necessary linkage from investment 
signals to financeable investment. The wide range of relatively ad hoc Federal and State 
government schemes which has emerged to fill gaps illustrates the point. We believe that a 
sufficient re-design of the market mechanisms is required to achieve the “wholesale market 
settings that provide effective signals to investors for the provision of the optimal mix of 
energy in the NEM”.2  To build this case, we: 

▪ Review Australia’s progress towards meeting its renewable energy targets and address 
its investment needs, 

▪ Explore potential causes for the observed market outcomes, and 

▪ Examine the current workings of the NEM and assess the impacts of various schemes, 
such as the CIS, introduced to address perceived market design shortcomings. 

While this paper focuses on the challenges that the NEM has faced to date in delivering the 
energy transition, it will be followed in April by a follow up paper that will contribute proposed 
solutions to the challenges outlined in this paper as part of CEIG and Castalia’s engagement 
with the independent expert panel reviewing the NEM to ensure it is fit for purpose and 
contribution to the broader discussion on ensuring the Australia’s energy transition is not held 
back by inadequate market design.  

2 Progress towards Australia’s 
renewable energy targets 

Decarbonising the power grid is a key component for allowing for an orderly exit of coal 
generators and for achieving the Australian Government’s legislated commitments of a 43 per 
cent reduction in emissions on 2005 levels by 2030 and net zero emissions by 2050. However, 
investment commitments in renewable energy and storage to date have fallen short of what 
would be required to meet Australia’s legislated commitments or allow for an orderly exit of 
coal generators. As a result, Australia is not currently on track to meet its 2030 target to grow 
the share of renewable energy to 82 percent of Australia's electricity consumption and state 
governments have negotiated agreements to extend the operation of coal plants beyond their 
initially planned retirement dates.  

There has been an encouraging recent uptick in investment in renewable energy and storage.3 
However, meeting the 2030 target is still highly uncertain, as the recent increase in 
investments has been largely driven by Government-supported schemes that would require 

 
2 Department of Climate Change, Energy, the Environment and Water (2024). National Electricity Market wholesale market 

settings review. Available at: National Electricity Market wholesale market settings review - DCCEEW 
3 Renew Economy (2024) “Terrific news:” Battery boom and rebound in wind projects put renewables target back on track. 

Available at: https://reneweconomy.com.au/terrific-news-battery-boom-and-rebound-in-wind-projects-put-renewables-
target-back-on-track/ 

https://www.dcceew.gov.au/energy/markets/nem-wms-review
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sustained and increased over the next 6 years. For example, only 3GW of new RE reached 
financial close in the first three quarters of 2024.4 Meanwhile, the CIS awarded 6.4 GW of new 
RE generation in December 2024.5 As a result it appears that the pace of fiscal commitment 
will be limited by the overall fiscal situation of the Federal and State governments. 

Failing to achieve the 2030 target would raise concerns about Australia’s ability to achieve its 
2050 net zero target and to meet its legal commitments under the Paris Agreement.   

2.1 Australia’s targets for renewable energy penetration 
The Minister for Climate Change and Energy set a national target of achieving 82 percent 
renewable energy share of electricity generation by 20306 (the Government’s target). The 
renewable energy target was originally based on modelling of the impact of the Australian 
Labor Party’s Rewiring the Nation plan on the NEM and has since been adopted as the 
Government’s target nationwide.7 

The Government’s target coincided with Australian Energy Market Operator (AEMO) 
publishing the 2022 Integrated System Plan (ISP), which showed how renewable generation in 
the NEM could reach 83 percent in 2030-31 using currently available technologies. AEMO 
called this the Step Change scenario, with the “step-change” referring to the pace of 
investment rather than technological breakthroughs.8  

The ISP is a whole-of-system plan that identifies the least cost pathway to meeting Australia’s 
emission targets, taking into account projected demand in the NEM, and considering both 
generation and transmission elements, as well as the shape of the load curve. The ISP aims to 
optimise value to end consumers by designing the lowest cost, secure and reliable energy 
system capable of meeting any emissions trajectory determined by policy makers at an 
acceptable level of risk.9 As a result, the ISP’s Step Change scenario is now widely regarded as 
the roadmap for achieving the Government’s target. The Step Change scenario was recently 
updated in the 2024 ISP. 

 
4  Clean Energy Council (2024). Renewable projects quarterly report Q3 2024. Available at: 

https://cleanenergycouncil.org.au/getattachment/f153998c-3f0b-4f45-b9c3-b4d884d2a2a8/cec_renewable-projects-
quarterly-report_q3-2024.pdf  

5  AEMO Services (2024). CIS Tender 1 - NEM Generation. Available at: https://aemoservices.com.au/en/tenders/cis-tender-1-
generation-nem  

6 Clean Energy Regulator (2022). Quarterly Carbon Market Report December Quarter 2022. Available at: 
https://cer.gov.au/markets/reports-and-data/quarterly-carbon-market-reports/quarterly-carbon-market-report-december-
quarter-2022/state-of-total-
renewables#:~:text=In%20line%20with%20Australia's%20emissions,of%20electricity%20nationally%20by%202030. 

7 Thomas, Rhys. “The 82 per cent national renewable energy target – where did it come from and how can we get there?”. 
Australian Energy Council Accessed at: https://www.energycouncil.com.au/analysis/the-82-per-cent-national-renewable-
energy-target-where-did-it-come-from-and-how-can-we-get-there/ 

8 Thomas, Rhys. “The 82 per cent national renewable energy target – where did it come from and how can we get there?”. 
Australian Energy Council Accessed at: https://www.energycouncil.com.au/analysis/the-82-per-cent-national-renewable-
energy-target-where-did-it-come-from-and-how-can-we-get-there/ 

9 AEMO (2024). Integrated System Plan. Available at: https://aemo.com.au/en/energy-systems/major-publications/integrated-
system-plan-isp 

https://cleanenergycouncil.org.au/getattachment/f153998c-3f0b-4f45-b9c3-b4d884d2a2a8/cec_renewable-projects-quarterly-report_q3-2024.pdf
https://cleanenergycouncil.org.au/getattachment/f153998c-3f0b-4f45-b9c3-b4d884d2a2a8/cec_renewable-projects-quarterly-report_q3-2024.pdf
https://aemoservices.com.au/en/tenders/cis-tender-1-generation-nem
https://aemoservices.com.au/en/tenders/cis-tender-1-generation-nem
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2.2 Australia is not on track to achieve its target 
The Climate Change Authority (CCA) reports that Australia is not yet on track to meet the 
Government’s target.10 Instead, analysis from energy market modelers Nexa Advisory and 
Rystad Energy predicts that Australia is on track to achieve between 60 percent and 64 percent 
renewable share of electricity nationally by 2030.11 Consequently, compared to the 2024 ISP 
there will be 10.2GW less renewable energy generation capacity installed by 2030 under 
Rystad’s forecast, equivalent to 8.5 percent less than the 122GW of installed capacity called for 
under the Step Change scenario. 

In 2024, DCCEEW updated its RE forecast for 2030 to 80 percent, compared to the 70 percent 
forecast in 202312 based on the assumption that the expanded CIS is successfully implemented, 
and state renewable energy targets are met.13 However, the Institute for Energy Economics 
and Financial Analysis views the CIS at risk of creating “zombie” projects that never get built.14 
As such, it is unclear if DCCEEW’s forecast is realistic. 

2.3 Australia will require significant additional investment 
in renewable energy  

Power demand is expected to increase sharply in the future as the energy transition 
accelerates and electrification (that is, the move from other forms of energy, such as petrol, to 
electricity) progresses.15 As a result, the required amount of near-zero emission energy 
generation needed to meet growing demand reliably and achieve Australia’s 2050 net zero 
target will continue to increase over time.  

In essence, Australia is facing a shifting target, and falling short in 2030 does not guarantee 
that the goal will be achieved or surpassed in the years that follow. 
 

 
10 Climate Change Authority. 2024 Annual Progress Report. October 2023 Accessed at: 

https://www.climatechangeauthority.gov.au/2024-annual-progress-report 
11 Daniel Mercer. “Australia will fall well short of 82 per cent renewable energy by 2030, analysts predict, as problems mount.” 

ABC News. 06/08/2023 Accessed at: https://www.abc.net.au/news/2023-08-06/australia-likely-to-fall-short-of-82pc-
renewable-energy-target/102689392 

12  DCCEEW (2024). Australia’s emissions projections 2024. Available at: 
https://www.dcceew.gov.au/sites/default/files/documents/australias-emissions-projections-2024.pdf  

13  DCCEEW (2024). Methodology for Australia’s emissions projections. Available at: 
https://www.dcceew.gov.au/sites/default/files/documents/australias-emissions-projections-2024-methodology.pdf  

14  Institute for Energy Economics and Financial Analysis (2024). Five ways to save the Capacity Investment Scheme from attack by 
zombies. Available at: https://ieefa.org/resources/five-ways-save-capacity-investment-scheme-attack-zombies 

15  Increased energy demand is expected to come from electrifying large industrial processes, the transition to electric vehicles, 
and the continued use and development of energy-intensive technologies such as data centres and artificial intelligence tools.  

https://www.dcceew.gov.au/sites/default/files/documents/australias-emissions-projections-2024.pdf
https://www.dcceew.gov.au/sites/default/files/documents/australias-emissions-projections-2024-methodology.pdf
https://ieefa.org/resources/five-ways-save-capacity-investment-scheme-attack-zombies
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Figure 2.1: ISP Step Change scenario renewable energy percent, generation, and capacity 

 
2024 Integrated System Plan 

 

Figure 2.1 above shows that the ISP’s projected requirement of 122GW of installed renewable 
energy capacity by 2030 increases to 206GW by 2040 and then continues to increase to 
276GW by 2050. If actual investment continues to be lower than the ISP by between 5.6 and 
8.5 percent, as estimated by DCCEEW and Rystad Energy, this will leave a gap of between 
12GW and 18GW in 2040, and between 15GW and 23GW by 2050.16 

This highlights the need to ensure that the NEM delivers strong investment signals to attract 
investors. If the market settings in Australia make investing in renewable energy unattractive 
relative to other countries, both domestic and international investors will likely direct their 
capital elsewhere. 

Box 2.1: Falling behind the ISP’s Step Change scenario has a significant impact on greenhouse 
gas (GHG) emissions 

Falling behind the Government’s target has a material impact on GHG emissions. One specific example is 
the recent extension of the Eraring coal-fired power station to 2027, which is expected to result in 12 
million additional tons of GHG emissions.17 Figure 2.2 below compares the trajectory of the ISP for the 
renewable share of electricity nationally with the projections from Rystad and DCCEEW. It also shows the 
additional emissions that result from the lower renewable share of electricity generation projected by 
Rystad and DCCEEW compared to the ISP.  

 
16  We calculate this gap by carrying forward the 2030 RE capacity percentage gap compared to ISP of 5.6 percent for Rystad 

Energy and 8.5 percent for DCCEEW. 
17 Caitlin Fitzsimmons. “Even before Eraring was extended, NSW was set to miss climate targets.” Sydney Morning Herald. May 26, 

2024. Accessed at: https://www.smh.com.au/environment/climate-change/even-before-eraring-was-extended-nsw-was-set-
to-miss-climate-targets-20240513-p5jd76.html 
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Figure 2.2: Additional CO2e emissions from missing Australia's ISP renewable energy 
generation forecast 

 
Castalia Analysis18 
The figure shows that Rystad Energy’s projected 64 percent renewables forecast in 2030 results in an 
additional 157 million tCO2e from 2025 to 2030 compared to the ISP. Likewise, achieving DCCEEW’s 70 
percent renewables forecast in 2030 compared to the ISP results in an additional 82 million tCO2e from 
2025 to 2030.  

3 Technical viability and cost of the 
energy transition 

While there is broad support for integrating more renewable energy and storage into the 
system, some stakeholders have raised concerns about costs, timing, and reliability. This 
section explores two potential explanations for the slow pace of the energy transition, 
unrelated to market design, that may be contributing to the challenge of meeting the 
Government’s targets or facilitating an orderly coal generation phase-out:  

 
18 We used the following methodology to calculate the additional emissions: we calculated the additional non-RE generation 

needed from missing the ISP’s forecasts by multiplying the ISP’s total generation by the difference in forecast percent of RE 
generation between the ISP and Rystad Energy/DCCEEW. Based on Rystad and DCCEEW analysis, we assumed coal would be 
used for the additional non-RE generation needed and we used the CCA’s coal emissions factor of 1 tCO2e per MWh to 
calculate the additional emissions. 
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▪ Technological  constraints— we test the assumption that ‘high renewable energy 
penetration in the grid requires significant deployment of relatively nascent storage 
technologies, which is currently not possible.’ 

▪ Costs of the transition are prohibitive— we test the assumption that ‘while variable 
renewable generation is indeed comparatively cheap, the total cost of storage, firming 
and transmission needed to enable the operation of a reliable grid is considered too 
high.’ 

While rapid technological innovation in the electricity sector creates uncertainty around 
specific future technical solutions, we conclude that neither of those assumptions are correct: 

▪ There are already available and proven technologies to enable more renewable energy 
capacity to be added to the NEM than has been thus far. 

▪ The ageing coal generation fleet and its subsequent retirements mean that there will 
be a large investment need in the NEM, regardless of the energy transition. Replacing 
and expanding the generation fleet with a mix of renewables and storage does not 
appear to be materially different than doing so with a thermal generation fleet. 

▪ Overall, the main constraint on the energy transition is less likely to stem from 
technological or cost-related issues, and more likely to hinge on whether the market 
design provides the right incentives to enable and coordinate the necessary 
investments needed to establish a reliable renewable electricity grid. 

Further, we acknowledge that environmental permitting and transmission constraints also 
contribute to a slower pace of energy transition. This paper discusses transmission constraints 
in Section 4.1.2 below. In addition, CEIG has recently released a report with Herbert Smith 
Freehills (HSF) titled Delivering Major Renewable Energy Projects which identifies critical 
roadblocks and delays resulting from the current process for conducting environmental 
assessments under the Environment Protection and Biodiversity Conservation (EPBC) Act that 
hinder investment in large-scale renewable energy projects and proposes immediate fixes and 
long-term reforms.19 

3.1 Are there technological constraints on the ability to 
reach 82 percent?  

Whilst the ISP Step Change scenario is based on proven technologies, there may be valid 
concerns about whether they can be delivered on time and to the scale required to meet the 
Government’s target.    

We have considered the assumptions underpinning the Step Change scenario regarding the 
scale-up of investments across various technologies:  

▪ Proven VRE—the ISP calls for a tripling of wind and solar.   

▪ Proven and emerging firming technologies—for example, energy storage solutions such 
as 2 to 8-hour batteries and pumped hydro, and 

 
19CEIG. “Quick fixes to EPBC coupled with renewed legislative efforts can unlock renewable investment – new report”  

https://www.ceig.org.au/wp-content/uploads/2024/12/2024-12-12-CEIG-HSF-EPBC-Review-MR.pdf 
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▪ Transmission infrastructure—including advancing renewable energy zones (REZ) and 
transmission network enhancements. 

Appendix A contains further details on these technologies.   

Overall, the only real technological uncertainty in constructing the grid described in the ISP 
Step Change scenario lies in the availability of long-duration (8-hour) batteries. These batteries 
are essential for addressing the intermittency of VRE, considering the physical constraints on 
technologies such as pumped hydro or Compressed Air Energy Storage (CAES), and the 
experimental nature of technologies such as gravitational storage.20 Some 8-hour battery 
capacity is already under development in Australia:  

▪ RWE’s 50 MW/400MWh Limondale battery which started construction in late 2024 was 
Australia’s first of a kind 8-hour battery 

▪ Lightsource bp’s 49 MW/392MWh battery will be built at Merriwa, in the Upper Hunter 
Valley21 

▪ Ark Energy is developing the 275 MW/2,200 MWh lithium-iron phosphate Richmond 
Valley Battery in New South Wales. On completion, this 8-hour battery will be the 
largest in Australia and perhaps globally.22  

In general, the technical feasibility of 8-hour batteries has now been confirmed and the 
barriers to scaling up appear to be commercial rather than technical.   

For transmission, particularly transmission serving REZs, delays in constructing projects like the 
EnergyConnect transmission line could postpone the integration of renewable energy into the 
national grid.23 However, as mentioned, these delays stem from policy implementation 
challenges rather than technical limitations.  

Overall, from a technical standpoint, the NEM can reliably integrate a greater proportion of 
renewable energy than it currently does, and the technical constraints do not appear to be a 
barrier in reaching the 2030 target. 
 

Box 3.1: Will gas availability be a technical barrier to high renewable energy penetration? 

Delays in commissioning transmission or long duration batteries could lead to a greater reliance on gas to 
firm VRE. As a result, gas availability could become a technical constraint if delays in commissioning 
transmission or long duration batteries continue.  

 
20  Paul Cosgrove, Tony Roulstone, Stan Zachary (2023). Intermittency and periodicity in net-zero renewable energy systems with 

storage. Available at: https://www.sciencedirect.com/science/article/pii/S0960148123006018 
21 Renew Economy (2024). German energy giant presses go on Australia’s first eight-hour big battery. Available at: 

https://reneweconomy.com.au/germany-energy-giant-presses-go-on-australias-first-eight-hour-big-battery/ 
22  PV Magazine (2023). World’s largest 8-hour lithium battery wins tender in NSW. Available at: https://www.pv-magazine-

australia.com/2023/12/20/worlds-largest-8-hour-lithium-battery-approved-in-nsw/ 
23  Reuters (2024). Australia runs risk of blackouts amid transmission lines delay. Available at: 

https://www.reuters.com/business/energy/australia-runs-risk-blackouts-amid-transmission-lines-delay-2024-05-21 

https://www.sciencedirect.com/science/article/pii/S0960148123006018
https://www.pv-magazine-australia.com/2023/12/20/worlds-largest-8-hour-lithium-battery-approved-in-nsw/
https://www.pv-magazine-australia.com/2023/12/20/worlds-largest-8-hour-lithium-battery-approved-in-nsw/
https://www.reuters.com/business/energy/australia-runs-risk-blackouts-amid-transmission-lines-delay-2024-05-21
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Currently, gas power generation accounts for roughly 20 percent in the NEM.24 Energy analysts at the 
Institute for Energy Economics and Financial Analysis (IEEFA) suggest that even with a substantial uptake 
of renewable electricity in Australia, gas will remain a critical part of the NEM, with a ∼5 percent 
proportion of gas in the energy mix. Figure 3.1 shows AEMO’s forecast of gas capacity, generation and 
utilisation in Australia during the period of 2008 to 2049.25 
 

Figure 3.1: Gas Capacity, Generation and Utilisation Forecast (2008-2049) 
 

 
Source: 2024 Integrated System Plan AEMO, Institute for Energy Economics and Financial Analysis Report on “How much 
gas does the future grid need?” 
 
The exact amount of gas required will depend on how quickly renewable energy, transmission and energy 
storage are rolled out.  
As a result, Australia is currently facing concerns regarding its domestic gas supply, particularly in the East 
Coast market, despite being a significant gas exporter. the Australian Competition and Consumer 
Commission (ACCC) and AEMO have raised concerns about potential shortages in the years ahead.26 
Further, industry leaders have emphasised the necessity of strategic investments to stabilise supply, as 
long-term forecasts suggest that the East Coast may experience shortages by 2028 if no new sources are 
secured27.  
Shortages, coupled with an increase in forecasted gas generation in the 2030-2040 period, as shown above 
in Figure 3.1, may pose risks to the electricity market28 if shortages are not resolved or energy storage 
does not enter the grid at a fast enough pace to compensate for any shortage. This would cause a 
technical problem for the energy transition because gas or energy storage would not be available to play 
its expected role firming VRE while other zero emissions firming options are brought online. 

 

 
24  Institute for Energy Economics and Financial Analysis (2024). How much gas does the future grid need? Available at: 

https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.p
df 

25  Institute for Energy Economics and Financial Analysis (2024). How much gas does the future grid need? Available at: 
https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.p
df 

26  Australian Competition and Consumer Commission (2024). East coast gas supply sufficient for 2025 but concerns remain for 
longer-term. Available at: https://www.accc.gov.au/media-release/east-coast-gas-supply-sufficient-for-2025-but-concerns-
remain-for-longer-term 

27  Australian Government Department of Industry, Science and Resources (2024). Australia's Future Gas Strategy. Available at: 
https://www.minister.industry.gov.au/ministers/king/media-releases/australias-future-gas-strategy 

28   ABC News (2024). AEMO warns of immediate gas shortfall threat as cold snap, renewable lulls and outages bite. Available at: 
https://www.abc.net.au/news/2024-06-20/aemo-warns-of-immediate-gas-shortage-risks-in-se-australia/104003166 

https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.pdf
https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.pdf
https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.pdf
https://ieefa.org/sites/default/files/202410/BN_How%20much%20gas%20does%20the%20future%20grid%20need_Sep24_0.pdf
https://www.accc.gov.au/media-release/east-coast-gas-supply-sufficient-for-2025-but-concerns-remain-for-longer-term
https://www.accc.gov.au/media-release/east-coast-gas-supply-sufficient-for-2025-but-concerns-remain-for-longer-term
https://www.minister.industry.gov.au/ministers/king/media-releases/australias-future-gas-strategy
https://www.abc.net.au/news/2024-06-20/aemo-warns-of-immediate-gas-shortage-risks-in-se-australia/104003166
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3.2 Is a renewables-based grid too expensive?  
If technical constraints are not the reason for Australia falling behind its 2030 and net-zero 
targets, could the high cost of integrating renewables into the grid explain the delays?  

Unfortunately, public debate about the cost of energy transition has been muddled by a 
divide: one side focuses on the low cost of VRE while overlooking total system costs, and the 
other highlights the significant investment required without accounting for the investment and 
fuel costs of non-renewable alternatives. During a Senate committee hearing, AEMO Chief 
Executive Daniel Westerman took a cautious approach of stating that he cannot guarantee 
energy prices will be cheaper under the current roadmap for energy transition.29  

The relevant question is not whether prices could fall from their current levels but rather how 
prices compare under different development scenarios. The Commonwealth Scientific and 
Industrial Research Organisation (CSIRO) GenCost 2023/24 report found that renewables are 
the lowest cost future generation source at up to a 90 percent share of VRE electricity 
generation after including the additional costs to firm and integrate renewables into the 
electricity system through additional transmission.30  While the GenCost report has come 
under sustained criticism that the costs to firm renewable energy have been underestimated 
(particularly in the context of the argument that it overstates the cost of nuclear power), there 
is no compelling evidence to suggest that the near-zero emission technologies are either 
unaffordable or more expensive than renewing and expanding the grid with conventional 
technologies.31   

For example, CEO of Alinta Energy, Jeff Dimery, stated that while he believes Australians will 
have to pay more for energy in the future, he notes replacing coal with coal would cost even 
more.32  

Overall, there is no clear evidence that renewables are prohibitively expensive or unaffordable 
at current levels of penetration.   

4 Impact of market design on the 
energy transition 

Despite continued debates about technologies and costs to deliver the Government’s target by 
2030, there is broad agreement that it is both technically and financially viable to have a 
greater share of renewable energy and storage in the NEM than there is currently. So, why has 
this not happened?  

 
29  Proactive Investors. October 2024. Electricity roadmap the cheapest path, but no promise of lower prices: AEMO. 

https://www.proactiveinvestors.com.au/companies/news/1058922/electricity-roadmap-the-cheapest-path-but-no-promise-
of-lower-prices-aemo-1058922.html  

30  CSIRO (2024). GenCost 2023-24 report. Available at: https://www.csiro.au/en/news/all/news/2024/may/csiro-releases-2023-
24-gencost-report  

31 AFR (2024). The flaws in CSIRO’s anti-nuclear, pro-renewables report. Available at: https://www.afr.com/policy/energy-and-
climate/the-flaws-in-csiro-s-anti-nuclear-pro-renewables-report-20240611-p5jktp 

32  ABC News. April 2024. Your power bills are going up, according to one energy boss. Here’s why. 
https://www.abc.net.au/news/2024-04-12/power-prices-to-rise-in-clean-energy-transition/103696450  

https://www.proactiveinvestors.com.au/companies/news/1058922/electricity-roadmap-the-cheapest-path-but-no-promise-of-lower-prices-aemo-1058922.html
https://www.proactiveinvestors.com.au/companies/news/1058922/electricity-roadmap-the-cheapest-path-but-no-promise-of-lower-prices-aemo-1058922.html
https://www.csiro.au/en/news/all/news/2024/may/csiro-releases-2023-24-gencost-report
https://www.csiro.au/en/news/all/news/2024/may/csiro-releases-2023-24-gencost-report
https://www.abc.net.au/news/2024-04-12/power-prices-to-rise-in-clean-energy-transition/103696450
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This section examines why the market (including the NEM and the contract markets), along 
with government-driven adaptations resulting from climate and energy policies, have not 
delivered a higher share of renewable energy at a sufficient pace and why it is unlikely to do so 
in the future—particularly as these adaptations are set to phase out in 2030. 

The investment process in the NEM relies on the overall chain from the incentives provided by 
the wholesale spot prices to the availability of contracts and other financial instruments 
(including vertical integration) to ensure that the required additions to the power system 
occur. Overall, we conclude that, within a slowly evolving system, the energy-only NEM design 
was effective in minimising the cost of dispatching the existing thermal generation fleet and 
providing adequate investment signals for incremental additions and replacements of 
baseload and peaking generators. However, it is poorly suited to facilitate the complex 
coordination required for large-scale investments across diverse generation, storage and 
transmission assets in the context of large-scale renewal of the electricity system.   

4.1 Key design elements of the NEM 
There are four key components to the NEM:  

▪ Competitive dispatch in the spot market, which produces prices which send signals 
about the resource adequacy   

▪ Competitive retail 

▪ The availability of contracts and other financial and structural solutions to enable 
investment to be financed 

▪ Vertically unbundled network services that operate within a regulatory framework 
focused on facilitating incremental expansions on the transmission and distribution 
network. 

4.1.1 Electricity markets  
Electricity markets include the energy-only spot and contract market, ancillary services market, 
and retail market. The NEM aims to achieve lowest possible power costs by creating 
competition between generators for dispatch in the gross pool spot market. Prices in the spot 
market influence contract prices that market participants are willing to pay for hedging and 
power purchase agreements (PPA). The overall cost of power purchased through the spot and 
contract markets then flows through to the prices that retailers charge power consumers.  

In the gross pool spot market, all generators must bid for each 5-minute dispatch interval. 
AEMO first dispatches the cheapest generator bids, adjusted by the Marginal Loss Factor (MLF) 
(unless doing so would risk overloading the network or risk system security), then dispatches 
progressively more expensive offers until enough electricity can be produced to meet demand. 
The highest-priced bid required to meet demand sets the five-minute price in each of the five 
NEM regions—which corresponds to the five states of the NEM (with ACT included as part of 
NSW). 

If there is sufficient competition, each generator will have an incentive to bid at their Short 
Run Marginal Cost (SRMC)—the lowest price possible at which they can avoid losing money if 
dispatched. This strategy aims to ensure they are dispatched and can profit if the regional price 
exceeds their SRMC. For thermal generators, SRMC is essentially their fuel cost.  
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However, the design of electricity markets in the NEM may not be appropriate for a high 
renewable energy penetration grid because:  

▪ Most renewable energy capacity will come from technologies with near zero SRMC, 
reducing the utility of competition for the dispatch of the existing fleet. As a result, 
spot price signals will become increasingly less effective in directing capacity 
investment decisions  

▪ Large amounts of near-zero SRMC generation will create significant volatility in the 
spot market. In particular, with significant solar penetration, there is a risk of prices 
consistently falling to zero or below whenever solar output is high. This increases risk 
for investors and costs for consumers. Further, spot market prices and hedge contracts 
do not appear to provide sufficient support for investment. For example, it is telling 
that even investment in gas peakers—which by definition generate when spot prices 
are high—has only been undertaken by vertically integrated gentailers.  

▪ The role of power customers is set to change, with more individuals and businesses 
moving from being passive consumers to active participants who generate power, 
respond to price signals, and engage in demand response mechanisms.  

The NEM’s focus on reducing SRMC may be incompatible with a grid dominated by near zero SRMC 
generation 
The essence of the energy transition is that by around 2040, Australia’s energy system is 
expected to operate largely without baseload thermal generation, relying primary on near-
zero SRMC, capital intensive generation, with only a small amount of thermal generation 
remaining for providing firming and peaking capacity33. The marginal cost of battery storage 
(essentially, the reduction in the remaining life of the battery with each charge-discharge 
cycle) will also be low and fixed. As the amount of battery investment increases, the 
availability of storage should arbitrage the price differences between the time periods, so that 
the opportunity cost of battery dispatch will trend to its cycle cost.  

Retirements have been announced for all but one of the remaining coal-fired power stations, 
with about half to retire by 2035 and the remainder by 2051. As a result, by 2040, there will 
likely only be a small amount of peaking and firming gas capacity.34 

Box 4.1: Importance of SRMC and cost of capital before and after the energy transition 

SRMC for a power generator is the cost of producing an extra unit of electricity using existing capacity. For 
conventional power generators SRMC is made up mostly of their fuel costs. 
As this section points out, the NEM was designed to reduce the SRMC of conventional thermal generators. 
When the NEM was designed, this approach was logical because conventional generators relied on 
burning fuel (such as coal or gas) to produce electricity. As a result, SRMC constituted a significant portion 

 
33 We use the term near zero SRMC renewable generation to refer to the large amounts of wind and solar generation that will join 

the NEM in the coming years. The SRMC of wind and solar is significantly lower than any competing thermal generation. In fact, 
the SRMC of solar generation is zero. However, wind power does have a very small SRMC—estimated by AEMO to be A$2.71 
per MWh. For this reason, we refer to these generators as “near zero” for the sake of accuracy. Source: AEMO. 2019 Input and 
Assumptions workbook. 5 July 2020. Tab: Generator Summary -Existing, Committed and Anticipated Generators. 

34  AEMO (2024). 2024 Integrated System Plan. Available at: https://aemo.com.au/-/media/files/major-
publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en   

https://aemo.com.au/-/media/files/major-publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en
https://aemo.com.au/-/media/files/major-publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en
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of the cost of each kWh of electricity produced, Conversely, capital costs represent a relatively small 
portion of the cost of every kWh of electricity thermal generators produce.  
Thus, encouraging competition amongst thermal generators to lower their SRMC had an impact on the 
overall costs for consumers. By bidding progressively lower SRMCs, conventional generators could drive 
down clearing prices in the spot market over time. Additionally, the ability of thermal generators to 
produce electricity on demand allowed them to capitalise on periods of high spot prices, enabling them to 
recover their total investment costs. 
This dynamic is fundamentally disrupted by the energy transition. Zero or near-zero emissions 
technologies, such as wind, solar, nuclear, and batteries, have minimal or negligible SRMCs due to the 
absence of fuel costs, as their energy sources—like the sun and wind—are freely available. However, these 
technologies typically come with high fixed upfront capital costs. 
In a system dominated by zero or near-zero emissions technologies, the nature of competition and market 
challenges will differ significantly from the competition for dispatch between thermal generators. Zero or 
near zero emissions technologies including wind, solar, nuclear, and batteries, cannot compete to lower 
their SRMC because their SRMC is already nearly zero.  
Further, VRE such as solar and wind cannot generate at will and do not have the ability to capitalise on 
high spot prices during periods when the sun is not shining or the wind is not blowing, preventing them 
from recovering their full investment costs.  
As a result, competition for dispatch among generators does not serve the same social purpose it does in a 
grid dominated by thermal generators with different fuel costs and heat efficiencies. Thus, there is likely to 
be limited efficiency benefits to allocating the dispatch capacity among zero or near-zero generators based 
on 5-minute bids.  
Instead, the cost of capital will become the key driver of electricity costs because of the capital-intensive 
nature of zero or near zero emissions technologies.   

 

The NEM is designed to shift most of the risk for generation investments to investors. In a 
market dominated by thermal generators, where the majority of electricity costs stem from 
SRMC, the effect of raising the cost of capital through increased risk is less pronounced. 
However, in a market that is dominated by capital intensive, near-zero emissions technologies, 
the significant risk imposed by the market design will have a much greater impact on the 
overall cost of delivering electricity compared to a market dominated by conventional fossil 
fuel-based generation, as capital costs account for a much larger portion of the overall cost.  

Thus, in a high near-zero emissions technology penetration grid, additional or excess risk has a 
larger impact on both the cost and viability of investments compared to investments in 
thermal generators.  

For example, there is uncertainty about the timing of coal plant retirements, as state 
governments have negotiated agreements to extend their operations beyond their originally 
planned timelines. Uncertainty surrounding the timing of coal plant retirements has blunted 
the investment signals needed to replace coal capacity. It has also introduced additional risks 
for near-zero emissions generation investors, because investors may commit to projects 
intended to replace a retiring coal generator, only to find that the coal capacity has been 
unexpectedly extended through a secretive deal between the state government and the coal 
generator’s owner. This uncertainty has resulted in capital being sidelined and increased the 
cost of capital for projects that are ultimately deployed. 

To illustrate this point, the Clean Energy Investor Group (CEIG) estimates that the Australian 
market currently has a 100-250 basis point premium on the cost of equity, driven by significant 
market uncertainty and risk (including uncertainty around the timing of coal plant 
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retirements). While it is difficult to compare the cost of capital across countries, there is strong 
evidence that structured procurements in countries such as the UAE—which enjoy similar solar 
conditions to Australia, produce materially lower costs, including the cost of capital. CEIG 
estimates that the estimated premium in the Australian market will cost an additional AUD7 
billion, close to 10 percent, to the estimated AUD70 billion net present value (NPV) in wind and 
solar investment required to achieve the energy transition35. 

As a result, reducing power costs in a high VRE penetration grid or nuclear-powered grid 
requires a shift away from the NEM’s focus on reducing SRMC to a focus on reducing Long Run 
Marginal Cost (LRMC) which includes the cost of capital—specifically by lowering the cost of 
capital through the reduction of any unnecessary, excessive or unjustifiable risks to investors—
to ensure that adequate generation and storage is built at the lowest possible costs to deliver 
reliable, low-cost power to consumers.  

Energy transition will increase volatility in the spot market, increasing costs for consumers and investors 
if we continue under the NEM's current design 
Under the NEM’s current design, the energy transition will initially result in increasing 
fluctuations of prices on the spot market between periods of near or below zero spot prices 
during the daytime, and very high prices during periods when firming generation is required. 
As a result, while lower prices during the day may reduce electricity costs for consumers, the 
higher prices during periods where firming is required may offset those savings, possibly 
leading to increased electricity costs overall.  

This volatility will be exaggerated by delays in the exit of the coal plants. In theory, this 
volatility should create incentives for investment in battery storage, with batteries buying 
power during low-cost periods and selling during the high-cost periods of the day. However, 
even while price arbitrage is available, high price volatility makes such investments difficult to 
finance through debt. The more (costly) equity is required, the higher the cost to consumers. 
Moreover, as more battery storage is deployed, price differences between these periods are 
likely to diminish through market arbitrage. In other words: 

▪ As long as thermal generation remains in the market, the energy-only market design 
will lead to price volatility, which will increase costs to consumers and risks for 
investors. 

▪ Once battery storage replaces thermal firming, the resulting price stabilisation 
between periods may undermine incentives for storage investment. 

This dynamic has already resulted in Australia’s spot market becoming the most volatile 
electricity market in the world. Rystad energy reports that:  

“The country’s National Electricity Market (NEM), which interconnects power markets in 
Queensland, New South Wales (NSW), Victoria, Tasmania and South Australia is 
experiencing the most fluctuations in daily prices of any system worldwide…Extreme price 
fluctuations are also down to high solar power penetration. While daytime generation is 

 
35  Clean Energy Investor Group (2021). Unlocking low-cost capital for clean energy investment. Available at: 

https://ceig.org.au/wp-content/uploads/2021/08/CEIG_Clean-Energy-Investor-Principles.pdf 
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high, pushing prices down, elevated natural gas prices are causing soaring rates in the 
evenings and at night when solar generation falls, and gas-fired generation is needed.”36 

The increasing penetration of VRE, particularly from utility scale solar PV ahead of coal plant 
retirements and battery investments, is expected to intensify spot market fluctuations. This 
occurs when near-zero SRMC VRE generators are incentivised to compete over constrained 
transmission lines and bid either their SRMC of zero or the market floor of -1,000 $/MW to 
secure dispatch. Consequently, as more VRE generation becomes dominant in the market, it 
becomes more likely that the clearing price in the market will be set at the market floor during 
daytime periods when solar PV is generating electricity. 

Overall, the theory would suggest that price differences between periods are precisely what 
will provide incentives for investment in storage. In practice, price volatility—particularly to 
the extent that it is affected by random elements—is precisely what makes it very hard or 
almost impossible to secure debt financing for projects. There is significant risk that under the 
current market design, the market will find itself between the rock and the hard place: if 
volatility persists investments may be held back by the financeability issues; on the other hand, 
if market participants believe that investments are financeable, they will expect the price 
differences to be arbitraged away, which will make such investments less attractive. 

PPA contract prices are likely to fall in the future undermining investor’s ability to finance new VRE projects  

Investors rely on PPAs to secure predictable cash flows against which they can finance the 
upfront capital expenditure required for renewable projects. If PPA prices drop significantly, 
financing may become more challenging to obtain. PPA prices are expected to trend lower for 
VRE since both spot prices and base load prices are forecasted to decline, suggesting that 
future PPA contracts may be signed at lower prices.37 As PPA prices trend lower, the 
availability of long-term contracts needed to underwrite new investments will decline as off-
takers hold back to take advantage of falling spot prices. This could slow the rollout of new VRE 
and explain why the NEM is not on track to meet the Government’s renewable energy targets.  

Hedging peak contracts are likely to cost more driving higher consumer prices  

Unlike baseload swaps and PPA prices, the energy transition is expected to lead to increased 
costs for peak load swaps for morning and evening peaks, due to high costs of storage and gas 
peaking capacity, as well as the increased hedge premium resulting from price volatility during 
peak periods.  

Rising  price volatility is likely to increase the complexity and cost of peaking hedge contracts.38 
Market participants may need to re-strategise to account for more frequent price fluctuations, 
which could lead to higher premiums on hedging products tailored for peak demand periods. 

As a result, while lower PPA prices may reduce electricity costs for consumers, higher hedging 
costs faced by retailers are likely to lead to a corresponding increase in electricity prices.  

 
36 Rystad Energy (2024). Trouble down under: Australia’s electricity market is the most volatile in the world. Available at: 

https://www.rystadenergy.com/news/australia-electricity-market-most-volatile-in-the-wor 
37  Jonty Flottmann, Phillip Wild, Neda Todorova (2024). Derivatives and hedging practices in the Australian National Electricity 

Market. Available at: https://www.sciencedirect.com/science/article/pii/S0301421524001344 
38  Frontier Economics (2023). Future Financial Risk Management in the NEM. Available at: https://www.frontier-

economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf 

https://www.rystadenergy.com/news/australia-electricity-market-most-volatile-in-the-wor
https://www.sciencedirect.com/science/article/pii/S0301421524001344
https://www.frontier-economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf
https://www.frontier-economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf
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In theory, blended renewable and storage swaps could over time provide the equivalent of 
baseload swaps. However, it is unlikely such swaps would provide a viable basis to make 
investments financeable. The greater the price volatility, the greater the difficulty of pricing 
such contracts over long periods of time, and the shorter the duration of the swaps. In the 
Australian market, even before volatility started to increase, a liquid contracts market did not 
extend beyond 4 to 5 years. Such duration is not sufficient to enable financing. In practice, 
there is a “Catch-22”: to make contracts sufficiently long, price volatility needs to be reduced, 
which will require a lot of RE and storage investment to have been financed, but to make such 
investment financeable, the contracts need to be long to begin with. 

Reduced liquidity of hedging products will further contribute to higher consumer prices  

Coal plants have traditionally offered baseload swaps and other hedging contracts to help 
retailers manage exposure. However, as these plants retire, the supply of these hedging 
instruments is expected to decline.39 As liquidity in hedging markets declines, the associated  
costs will increase further, driven by a liquidity premium.40  

Without adequate availability of these tools, market participants will struggle to hedge their 
exposure effectively, whether through over the counter (OTC) contracts or exchanges. A 
shortage of hedging options will leave retailers more vulnerable to volatile spot prices, 
especially during peak demand periods. 

Retailers are likely to pass the increased costs of the liquidity premium and exposure to high 
spot prices onto consumers through higher retail tariffs. Additionally, the reduced availability 
of hedging contracts could lead to greater price volatility for consumers, as retailers may need 
to adjust their pricing more frequently to account for direct exposure to spot market 
fluctuations.41 

Volatility in the spot market will invite Government intervention, leading to a vicious cycle 

The current market design should incentivise generators to invest in VRE and the necessary 
firming capacity to support it. The spot market should deliver these incentives through periods 
of high prices that occur on the spot market when the grid faces capacity constraints. In 
particular, firming or backup capacity should be brought online if spot market prices are 
allowed to remain high for periods long enough for them to recover their costs.  

However, prolonged high spot prices will result in significant increases to consumers’ power 
bills in the short to medium term, which has proven to be politically unpalatable. For example, 
the current NEM design includes cumulative price thresholds that blunt the price signals sent 
by the spot market. Under the cumulative price threshold, the rolling total of 7 days of trading 
prices for the region cannot exceed $1,573,700 per MWh.42 Examples of blunting the price 
signal of the spot market through administered price caps after cumulative price thresholds 
were breached include: 

 
39  Frontier Economics (2023). Future Financial Risk Management in the NEM. Available at: https://www.frontier-

economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf 
40  Jonty Flottmann, Phillip Wild, Neda Todorova (2024). Derivatives and hedging practices in the Australian National Electricity 

Market. Available at: https://www.sciencedirect.com/science/article/pii/S0301421524001344 
41  Jonty Flottmann, Phillip Wild, Neda Todorova (2024). Derivatives and hedging practices in the Australian National Electricity 

Market. Available at: https://www.sciencedirect.com/science/article/pii/S0301421524001344 
42  AEMC. February 2024. 2024-25 market price cap now available. https://www.aemc.gov.au/news-centre/media-releases/2024-

25-market-price-cap-now-available  

https://www.frontier-economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf
https://www.frontier-economics.com.au/documents/2023/12/future-financial-risk-management-in-the-nem-report-for-the-accc.pdf
https://www.sciencedirect.com/science/article/pii/S0301421524001344
https://www.sciencedirect.com/science/article/pii/S0301421524001344
https://www.aemc.gov.au/news-centre/media-releases/2024-25-market-price-cap-now-available
https://www.aemc.gov.au/news-centre/media-releases/2024-25-market-price-cap-now-available
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▪ On 8 May 2024, AEMO applied an administered price cap of $600 per megawatt hour 
after wholesale electricity prices in the New South Wales region breached the 
cumulative price threshold.43 

▪ In June 2022, AEMO administered price caps of $300 per MWh in Queensland, New 
South Wales, Victoria and South Australia as wholesale electricity prices breached the 
cumulative high price threshold.44  

– In Queensland, available offers from generators reduced after the price cap leading 
AEMO to direct generators using its powers under the National Electricity Rules 
(NER).45  

– AEMO then suspended the NEM Wholesale Market and applied a pre-determined 
suspension pricing schedule for each NEM region.46 

Interventions in the spot market decrease the incentive to invest in firming or backup capacity 
by lowering confidence that the Government will allow investors to recover their investments 
during periods of high prices on the spot market. This creates a negative feedback loop, where 
repeated Government intervention prevents investment in firming or backup capacity. As a 
result, reduced investment in capacity results in more frequent periods of constrained supply, 
causing volatile price spikes in the spot market, which in turn triggers further government 
intervention. 

4.1.2 Vertically unbundled network services  
The NEM’s approach to delivering vertically unbundled network services faces two key 
challenges during the energy transition: 

▪ Transmission development is slow to roll out due to lengthy assessment processes; and 

▪ Open access to the transmission network increases risks and reduces the number of 
projects that reach FID. 

Transmission infrastructure delivery is slow and remains poorly coordinated with generation investors 
Vertically unbundled network services include electricity transmission and distribution services 
that are managed by entities that do not generate electricity. Regulatory bodies set allowable 
revenues according to regulatory calculations for these entities. Transmission projects require 
a lengthy regulatory and planning process—meaning it can take years between identifying and 
constructing a transmission project:  

▪ AEMO maps out in the ISP where new transmission projects should be developed 
based on projected energy needs and sources. These, however, are based on AEMO’s 
projections and, hence, are not directly influenced by the needs of generation 
investors. 

 
43  AEMO. May 2024. Administered price cap activated in NSW. https://aemo.com.au/newsroom/media-release/administered-

price-cap-activated-in-nsw  
44  AEMO. June 2022. 7am Update: Price caps administered across multiple states. https://aemo.com.au/newsroom/media-

release/price-caps-administered-across-multiple-states  
45  AEMO. June 2022. 5pm Update: AEMO directs generators to relieve LOR 3 condition. https://aemo.com.au/newsroom/media-

release/aemo-directs-generators-to-relieve-lor-3-condition  
46  AEMO. June 2022. AEMO suspends NEM Wholesale Market. https://aemo.com.au/newsroom/media-release/aemo-suspends-

nem-wholesale-market  
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https://aemo.com.au/newsroom/media-release/price-caps-administered-across-multiple-states
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▪ Transmission businesses choose the best project to meet the network need identified 
in the ISP. The chosen project must then undergo a cost-benefit assessment called the 
regulatory investment test for transmission (RIT-T) and be approved by the Australian 
Energy Regulator (AER).47 A straight-forward RIT-T consultation process can take 
between 4 and 9 months but may be extended for more complex and costly decisions. 
TSNPs must then receive jurisdictional environmental and planning approvals.48  

▪ TSNPs are also required to engage with the community and other important 
stakeholders as part of acquiring social licence. TNSPs have experienced social licence 
challenges when building new transmission. This has led to significant further delays in 
commissioning transmission infrastructure. For example, NSW’s two main REZs have 
been delayed for as long as two years partly due to landholder opposition to new 
transmission lines.49 

Open access can increase the cost of capital and reduce the number of VRE projects that reach FID 
The open access regime increases risk because it allows generators to potentially lose access to 
the transmission network, threatening their ability to evacuate electricity.  

Fossil fuel-based generation investors can compare SRMCs to assess where their generation 
investment would sit in the generation stack, the likelihood that it will be dispatched, and the 
amount the generator will be paid for each kWh based on the Regional Reference Price (RRP). 
Based on these calculations, investors can reasonably assess the riskiness of an investment.   

For near-zero SRMC wind and solar generation, which cannot control when they generate and 
are often generating in periods when spot market prices are near zero, short-term energy 
prices are increasingly less useful in assessing investment risk.  

What will guide investors is assurances that their investments will not be constrained by future 
investments. Thus, the NEM’s open access regime and the curtailment it can cause are a key 
driver shaping investor perceptions of risk and will become more so over time. As the cost of 
capital rises, some projects may become financially unviable. While VRE developers may still 
choose to invest, the overall cost of delivering the energy transition will rise due to the added 
risk, which increases the cost of capital. 

4.2 NEM adaptations to promote renewable energy  
As shown in Section 2, the current structure of the NEM—and Government intervention in coal 
generation retirement plans—has not delivered investors the certainty needed to invest at the 
pace required to meet the Government’s target.  

As a result, Commonwealth and State Governments have implemented various adaptations to 
the NEM designed to increase renewable energy penetration. These adaptations highlight that 
the NEM is not effectively driving the level of renewable energy that the Government aims to 
achieve. Further, continued debate on further adaptations to the NEM show that the existing 

 
47  Australian Energy Market Commission Website. Accessed on 12 November 2024 at: https://www.aemc.gov.au/energy-

system/electricity/energy-system 
48  KPMG. “Market Sounding Report on Transmission”. August 2022. Accessed at: 

https://www.energynetworks.com.au/resources/reports/market-sounding-report-on-transmission/ 
49  The Guardian. May 2023. NSW renewable energy zones up to two years behind schedule. 

https://www.theguardian.com/australia-news/2023/may/25/nsw-renewable-energy-zones-up-to-two-years-behind-schedule  
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adaptations have not been entirely successful. This section provides a brief overview of those 
recent adaptations to the NEM, along with commentary on some of their downsides and risks. 
Key adaptations include:  

▪ Renewable Energy Targets (RET)—the RET requires liable entities—including power 
retailers—to purchase and surrender certificates from both large-scale and small-scale 
renewable energy producers. This scheme provides a revenue stream for renewable 
energy generators and improves their bankability; however, retailers pass the costs of 
purchasing certificates onto power consumers. 

▪ Renewable Energy Guarantee of Origin (REGO)—designed to co-exist with and then 
replace Large-Scale Generation Certificates (LGC), the REGO certifies electricity 
delivered to customers or input in a product as renewable electricity.50 Unlike the RET, 
the use of REGOs is voluntary and from 2030, there will be no mandate for the 
purchase and surrender of certificates by retailers and other liable entities. Thus, the 
REGO scheme does not pass costs to power consumers; however, the value of 
certificates is uncertain, as it will depend on the value that “green product” producers 
place on the REGO rather than being determined by the requirement for liable entities 
to surrender them. Further, the value of renewable energy supply may be diminished 
once the vast majority of electricity comes from renewable energy, meaning that 
renewable energy can no longer demand a premium as it has become the norm. 

▪ Capacity Investment Scheme (CIS)—the CIS will competitively tender for the 
Government to provide revenue underwriting for 32GW of new renewable generation 
and storage, with an agreed revenue ‘floor’ and ‘ceiling’. Thus, the CIS increases 
revenue certainty for investors and encourages more investment by transferring risk 
and cost which would normally sit with off-takers to taxpayers. 

▪ Long-Term Energy Service Agreements (LTESA)—LTESAs are options contracts in NSW 
that offer generation, storage and firming projects the option to access minimum cash 
flows for periods within a long contract term, reducing price uncertainty for investors. 
Like the CIS, the LTESA encourages more investment by transferring risk and potentially 
cost to consumers through networks tariffs. 

▪ Government-owned electricity generation—the Victorian Government re-started the 
State Electricity Commission (SEC) to invest directly in developing generation and 
storage. Queensland’s legislature targets majority government ownership of energy 
infrastructure. Finally, the NSW Government has created the NSW 
Energy Security Corporation. Aside from the potential to crowd out and limit private 
investment, any poor investments made by government-owned electricity generators 
will ultimately be paid for by taxpayers. 

▪ Retaining coal generators—though not traditionally thought of as a measure to 
increase renewable energy penetration, increased variable renewable penetration 
without sufficient timely investment in firming capacity has meant that state 
governments have negotiated agreements to extend the operation of coal plants 
beyond their initially planned retirement dates. Examples of these deals include the 

 
50  Clean Energy Regulator. Renewable Electricity Guarantee of Origin. April 2024. Accessed at: 

https://cer.gov.au/schemes/guarantee-origin-scheme/renewable-electricity-guarantee-origin 
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Eraring plant in NSW, and Yallourn and Loy Yang A plants in Victoria. These deals again 
shift costs to taxpayers. For example, extending Eraring, Australia’s biggest coal-fired 
power station, for at least two more years could cost NSW taxpayers as much as $150 
million a year51, with the NSW government agreeing to cover losses up to $225 million 
a year.52  

▪ Support mechanisms for rooftop solar PV (RSPV)—while taxpayer supported feed-in-
tariffs have been rolled back, they have been replaced with financial incentives, such as 
solar battery rebates and interest-free loans to promote RSPV and home battery 
installation. These support mechanisms subsidise consumers able to install RSPV, and 
push costs to taxpayers. Subsidies help grow the large amount of RSPV which generally 
does not respond to price signals in the spot market. This further complicates the 
ability of the NEM, under its current design, to send appropriate investment signals for 
new generation. 

▪ Renewable Energy Zones (REZs)—areas where there is available land and high-quality 
renewable energy resources that will be served by significant transmission capacity.53 
REZs provide a means of coordinating and co-locating the construction of new 
generation and network infrastructure54 to overcome the coordination problem posed 
by the energy transition. However, REZ plans have faced delays in proceeding: NSW’s 
two main REZs have been delayed for as long as two years partly due to landholder 
opposition to new transmission lines.55  

There are several notable trends in the various adaptations of the NEM: 

▪ NEM adaptations are ambitious, but not ambitious enough to achieve the 
Government’s target for 2030 or beyond, 

▪ NEM adaptations are attempting to solve the problem of open access on a piecemeal 
basis, 

▪ To some extent, the NEM adaptations offset the effects of other government policies, 
such as not applying a carbon price to the electricity sector, 

▪ Most of the NEM adaptations shift risk and cost away from investors and power 
consumers and onto the Government and, by extension, taxpayers, and 

▪ Different adaptations send different signals—for example the CIS and LTESA are 
designed to encourage investment in renewable energy and storage to replace the 
power provided by coal power plants as they retire. However, state governments have 

 
51  The Sydney Morning Herald. March 2024. Keeping the lights on at Eraring could cost taxpayers $150 million a year. 

https://www.smh.com.au/politics/nsw/keeping-the-lights-on-at-eraring-could-cost-taxpayers-150-million-a-year-20240327-
p5ffqt.html  

52  AFR. October 2024. AGL, EnergyAustralia coal power deals with Victoria kept secret. 
https://www.afr.com/companies/energy/agl-energyaustralia-coal-power-deals-with-victoria-kept-secret-20241018-p5kji8  

53  Department of Energy and Climate, Queensland Government. (n.d.). Background to renewable energy zones. 
https://www.energyandclimate.qld.gov.au/energy/renewable-energy-zones/about-renewable-energy-zones-in-queensland  

54  Allens. (n.d.). Renewable energy zones. https://www.allens.com.au/sectors-services/sectors/energy/renewable-energy-zones/  
55  The Guardian. May 2023. NSW renewable energy zones up to two years behind schedule. 

https://www.theguardian.com/australia-news/2023/may/25/nsw-renewable-energy-zones-up-to-two-years-behind-schedule  
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intervened to keep coal plants open longer beyond expected timelines, blunting the 
investment signal to build new capacity to replace them. 

NEM adaptations are ambitious, but not ambitious enough to achieve the Government’s target for 2030 
or beyond 
While the adaptations described above are ambitious, they may not be ambitious enough to 
achieve the Government’s target. For example, the NEM had 48 GWs of renewable energy 
capacity in 2023, and the CIS plans to support an additional 32GW. However, the NEM requires 
122GWs by 2030 to achieve the Government’s target under the ISP. This leaves a gap of 42GW 
in 2030, not to mention the additional needs beyond 2030 after the CIS concludes. 

Further, the NEM requires an additional 43.2GW of pumped hydro and utility-scale battery 
storage capacity by 2050 to balance out market fluctuations.56 However, the CIS targets only 
9GW of dispatchable capacity by 2030. As a result, large intraday price fluctuations will 
continue without a significant, sustained expansion of Government support for storage. 

NEM adaptations are attempting to solve the problem of open access on a piecemeal basis 
In recognition of the risks to renewable energy investors posed by open access, the CIS has 
sought to avoid supporting projects that are likely to experience heavy congestion and 
curtailment by including “the impact each project may have on the electricity system, including 
congestion, reliability, and the project’s ability to provide essential system services and/or 
contribute to system strength” as one of the merit criteria for assessing projects that will 
receive support from the CIS.57 Similarly, NSW and Queensland are attempting to prevent 
transmission capacity to REZs from being diminished by restricting new generation from 
connecting to the NEM in the areas around the REZs.58 However, this approach to solving the 
curtailment risk caused by open access raises several concerning possibilities:  

▪ Risk that only CIS supported investments will reach FID—this would limit the amount 
of renewable energy to the size of the CIS. As a result, the CIS would need to increase 
in scope dramatically to meet Australia’s targets, increasing the risk and potential fiscal 
burden borne by taxpayers. 

▪ Non-CIS supported investments in renewable energy generation will go ahead and 
will be free to locate near CIS supported projects—this could result in the curtailment 
of CIS projects, increasing the burden on taxpayers as CIS supported projects may need 
to rely on the guarantees provided by the CIS to offset revenue losses below the 
guaranteed threshold.   

▪ Delays in REZ delivery will delay the transition—relying on “sterilised” transmission 
access provided by REZs means that the energy transition is relying on REZs to be 
delivered on time and to a scale large enough to meet the needs of the energy 
transition, despite potential opposition from community groups to the required 
transmission links. 

 
56 Rystad Energy (2024). Trouble down under: Australia’s electricity market is the most volatile in the world. Available at: 

https://www.rystadenergy.com/news/australia-electricity-market-most-volatile-in-the-wor 
57  AEMO (2024). Market Brief on Capacity Investment Scheme – National Electricity Market – Generation Tender 1. Accessed at: 

https://aemoservices.com.au/-/media/services/files/cis/cis-gen-nem/nem-tender-1-market-briefing.pdf?la=en  
58 Australian Energy Council (2024). Transmission Access Reform: Has the time passed? Available at: 

https://www.energycouncil.com.au/analysis/transmission-access-reform-has-the-time-passed/  
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5 Conclusion 
Recent investment in renewable energy and storage has shown promising growth.59 However, 
it is still highly uncertain that the power grid decarbonisation needed to meet Australia’s 
commitments under the Paris Agreement will be achieved, as the recent uptick in investment 
would need to be both sustained and increased.  

Beyond emissions reduction targets, the level of near-zero emissions generation in the NEM 
appears to fall short of what is both achievable and financially viable given current 
technologies and their associated costs (including firming and transmission). This shortfall also 
hampers efforts to replace Australia’s ageing coal generation fleet.  As a result, state 
governments have negotiated agreements to extend the operation of coal plants beyond their 
initially planned retirement dates, inadvertently hindering the investment in renewable energy 
and storage required to replace retiring coal—creating a vicious circle. 

It is yet to be determined whether the adaptations bolted onto to the NEM will be successful 
in delivering power sector decarbonisation in line with emissions reduction targets or inducing 
enough investment to allow coal generators to retire. However, if they are successful, it will 
likely be due to the redistribution of risk and cost away from power consumers and investors 
to the Government and taxpayers. These adaptations could be characterised as what 
Productivity Commissioner Berry Sterling described as “a somewhat hodgepodge…range of 
often costly sectoral and sub-sectoral abatement measures”.60 

This paper argues that the existing NEM market design (in the widest sense of including both 
spot and contracts markets) is a primary factor behind Australia’s current predicament: slow 
progress in the energy transition and elevated electricity prices. The NEM was originally 
designed for the efficient coordination of investment and dispatch in a power system with high 
variable (fuel) costs. However, this design is no longer fit for purpose when the main challenge 
now is coordinating efficient investment in capacity with near-zero variable costs.  

As a result, this paper highlights the importance of conducting a thorough review of the 
market design and establishing a clear path to an overhauled NEM.  

This paper is in strong alignment with Tim Nelson from the independent expert panel 
reviewing the NEM that: “government subsidies for new power generation should be 
temporary fixes that give way to a market-led solution that will come from a targeted overhaul 
of the rules” that govern the NEM.61  

As such, this paper argues that the NEM likely needs a more significant overhaul rather than 
add-ons and modifications relying on government funding to meet the needs of the energy 

 
59 Renew Economy (2024). “Terrific news:” Battery boom and rebound in wind projects put renewables target back on track. 

Available at: https://reneweconomy.com.au/terrific-news-battery-boom-and-rebound-in-wind-projects-put-renewables-
target-back-on-track/ 

60 Australian Financial Review (2024). It’s critical that Australia gets to net zero at the lowest cost. Available at: 
https://www.afr.com/policy/energy-and-climate/it-s-critical-that-australia-gets-to-net-zero-at-the-lowest-cost-20241002-
p5kf7f 

61 Australian Financial Review (2024). ‘Nothing’s off the table’: Expert panel to overhaul electricity market. Available at: 
https://www.afr.com/policy/energy-and-climate/nothing-s-off-the-table-expert-panel-to-overhaul-electricity-market-
20241125-p5ktai 
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transition to 2030 and beyond, without imposing unnecessarily high adjustment costs or 
transferring considerable risk and fiscal burden taxpayers.  

Further, a clear and transparent pathway from the end of the CIS in 2027 to the overhauled 
market mechanisms, with adequate transition plans, is required to avoid freezing investment 
in the NEM and halting Australia’s progress towards a near-zero emissions electricity system.  

In recognition that a redesign of the NEM will take several years to implement, this paper 
argues that it is critically important that: 

▪ Any short-term measures recommended by the independent expert panel to bridge 
the gap between the conclusion of the CIS in 2027 and implementing the redesign of 
the NEM align with the desired end goal of the NEM, and 

▪ A clear transition pathway is established, with appropriate grandfathering 
arrangements for investment made between the end of the CIS and the 
implementation of the new mechanisms, to prevent freezing investment.  

In short, investors need clarity on the medium to long term direction of the NEM and on how 
existing investments will be managed to avoid losing valuable years of potential progress 
toward transitioning to a near-zero emissions grid while awaiting the implementation of 
redesigned market mechanisms to take effect. This is critically important given ageing coal 
infrastructure’s increasing unreliability and the risks it poses to customers’ energy security if 
sufficient investment in firmed renewable generation, storage, bulk VRE, and CER does not 
take place quickly.  
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: Technologies Required under 
the ISP 
In general, the ISP is designed to rely on proven current and future technologies, thereby 
advocating for a practical approach to achieving energy objectives by implementing 
established methods and investing in dependable infrastructure. We provide a list of 
suggested technologies categorised by storage, grid, and generation, their projected capacities 
(if available), and a short description of each below:62 

▪ Grid 

– High Voltage Direct Current (HVDC) Cables: These cables facilitate efficient, long-
distance transmission with reduced losses, which is frequently employed for 
interstate connections. To facilitate the transfer of renewable energy across regions, 
the ISP outlines several HVDC initiatives that aim to improve interconnectivity 
between states. 

– Virtual Power Plants (VPPs): These plants participate in electricity markets and 
provide support for grid operations by consolidating distributed resources such as 
electric vehicles and batteries. To increase the present level of 0.2 GW to 3.7 GW by 
2030 and 37 GW by 2050, the ISP projects coordinated Consumer Energy Resources 
(CER), which includes VPPs. 

– Weather Monitoring Systems: These monitoring systems maximise real-time line 
utilisation in accordance with weather conditions to improve grid efficiency. The ISP 
underscores the significance of sophisticated weather surveillance to guarantee grid 
reliability and optimise transmission line capacity. 

▪ Storage 

– Grid-Scale Batteries: These batteries balance supply and demand peaks and provide 
flexibility. The storage solutions of the ISP include up to 8-hour batteries, and 
projections suggest that a significant increase in battery storage capacity is required 
to facilitate the integration of renewable energy sources. 

– Pumped Hydro Storage: This technology supports grid stability and stabilises 
renewable energy by providing long-duration energy storage. The ISP recognises 
pumped hydro as a critical component, and it anticipates that initiatives such as 
Snowy 2.0 will contribute substantial capacity. 

– Advanced Compressed Air Energy Storage (experimental – noted for potential): This 
is an emerging technology that has the potential to store electricity for an extended 
period. The ISP recognises Compressed Air Energy Storage (CAES) as a developing 
option, but it does not specify capacity targets, thereby indicating its experimental 
status. It is critical to note that the ISP does not outline CAES as a critical technology 

 
62  AEMO (2024). 2024 Integrated System Plan. Available at: https://aemo.com.au/-/media/files/major-

publications/isp/2024/2024-integrated-system-plan-isp.pdf?la=en 
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needed for the transition but rather talks about its potential to make the transition 
more efficient. 

– Gravitational Storage (experimental – noted for potential): This is an emerging 
technology in the renewable support sector. Gravitational storage is regarded by the 
ISP as an emerging solution, but there are no detailed capacity projections. It is 
critical to note that the ISP does not outline it as a critical technology needed for the 
transition but rather talks about its potential to make this transition more efficient. 

– Flow batteries (experimental – noted for potential): This technology offers medium-
duration storage, beneficial for renewable integration. The ISP recognises flow 
batteries as part of the storage mix but does not specify exact capacities, reflecting 
their developing nature. It is critical to note that the ISP does not outline this as a 
critical technology needed for the transition but rather talks about its potential to 
make this transition more efficient. 

– Concentrated solar thermal systems: This technology captures and stores solar 
energy for dispatch during low sunlight periods. The ISP includes concentrated solar 
thermal as a potential technology, with specific projects contributing to the overall 
capacity.  

▪ Generation 

– Onshore Wind: Electricity is produced by using wind resources that are located on 
land. By 2050, the ISP anticipates a sixfold increase in the capacity of large-scale 
wind generation, which will require the installation of approximately 40 wind 
turbines per month to achieve the 2030 target. 

– Offshore Wind: In areas with abundant wind resources, offshore wind is 
acknowledged by the ISP as a promising energy source with substantial potential. By 
offering more reliable generation profiles, it complements onshore wind and solar 
PV. However, offshore wind development in Australia is still in its early stages, and 
before widespread deployment, more evaluations of grid interconnection and 
economics are needed. The ISP recognises offshore wind to be more efficient but 
acknowledges that onshore wind is less costly. While there are no national capacity 
targets for offshore wind, the ISP considers state-based initiatives, such as in 
Victoria, in its modelling. 

– Utility-scale Solar: This involves the installation of large solar panels that generate a 
significant amount of renewable energy. The ISP predicts that the renewable energy 
mix will be substantially impacted by a sixfold increase in large-scale solar 
generation by 2050. 

– Hydropower: Uses the energy of flowing water to produce electricity. The ISP does 
not specify significant expansions in traditional hydropower capacity, even though 
existing hydropower contributes to the NEM. 

Gas: Gas offers firming capacity and ensures grid reliability, facilitating the transition to 
VRE in the NEM. By 2049, its current 20 percent contribution to the energy mix is 
predicted to drop to about 5 percent. However, because of possible delays in the 
advancement of renewable energy, storage, and transmission, the ISP expects a brief 
increase in gas generation between 2030 and 2040. 
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: Hedging instruments 
available in the NEM  
To manage risks associated with variable electricity costs and demand, retailers in the NEM can 
use various hedging instruments, particularly swap and cap hedges. These tools are necessary 
for managing financial risk in an increasingly renewables-driven market, where peak and off-
peak demand patterns may shift unexpectedly.63 

Below, is a brief description of each type of hedge available in the NEM: 64 

▪ Swap Hedges: Swap hedges are contracts that allow retailers to fix a certain price for a 
set volume of electricity, regardless of spot market price fluctuations. In the NEM, 
swaps hedges are available in two primary forms: base load swaps and peak load 
swaps, each catering to different retailer demand profiles: 

– Base Load Swaps: Base load hedges cover a 24-hour period and are designed to 
protect against fluctuations in electricity costs around the clock, offering price 
stability for continuous steady consumption. Base load swaps have been relatively 
stable in the NEM structure but are increasingly being impacted by the integration of 
renewable energy. As more solar and wind power enters the grid, we expect that the 
base load requirements may shift. For instance, night-time demand is becoming 
more significant as daytime solar production increases. This challenges the 
conventional “flat” consumption pattern that base load swaps may assume 

– Peak Load Swaps: Traditionally, peak load swaps have covered business hours (7 AM 
to 10 PM) when demand was “peaking.” These contracts were more suitable for a 
fossil fuel dominated grid where daytime and early evening demand drove electricity 
prices. However, the ASX observed a recent shift in demand profiles due to 
increasing uptake of rooftop solar and renewable energy, more broadly, and 
redefined peak load contracts. The ASX, after a set of consultations, introduced two 
separate peak periods from quarter 1 of fiscal year 2025: Evening Peak (4 PM to 9 
PM) and Morning Peak (6 AM to 9 AM).  

◦ Evening Peak: As solar generation declines in late afternoon, evening demand is 
expected to peak with residential use as people return home. The ASX’s proposed 
introduction of the evening peak contract reflects this phenomenon. Covering 4 
PM to 9 PM, it aligns with high consumption hours when solar production may 
drop, and grid reliance may increase. This adjustment will help retailers hedge 
against this period’s volatility. This change aligns with the industry feedback which 
has supported a more focussed evening peak profile. 

◦ Morning Peak: While some industry participants initially questioned the need for 
a separate morning peak contract, ASX’s analysis revealed consistent morning 

 
63  Jonty Flottmann, Phillip Wild, Neda Todorova (2024). Derivatives and hedging practices in the Australian National Electricity 

Market. Available at: https://www.sciencedirect.com/science/article/pii/S0301421524001344 
64  AER (2009). Electricity Financial Markets. Available at: 

https://www.aer.gov.au/system/files/Chapter%203%20%20Electricity%20financial%20markets%202009.pdf 

 

https://www.sciencedirect.com/science/article/pii/S0301421524001344
https://www.aer.gov.au/system/files/Chapter%203%20%20Electricity%20financial%20markets%202009.pdf


 

 32 Castalia   

demand across seasons, especially in winter. The morning peak contract (6 AM to 
9 AM) will allow retailers to manage their exposure during early morning demand 
surges, which may often coincide with lower solar production and/or higher 
heating needs (especially during winter).  

This segmentation of the peak periods is a strategic transition that provides retailers 
with more “niche” hedging tools to match their demand/risk profiles more 
accurately. However, this segmentation may necessitate that retailers reassess their 
overall hedging strategies and consider the additional complexity of multiple peak 
contracts, each with its own risk profiles and demand drivers. 

▪ Cap Hedges: Cap contracts play a different yet complementary role in a retailer’s 
overall hedging strategy. Instead of setting a fixed price, cap contracts set a ceiling on 
the maximum price that a retailer pays for electricity. As such, they limit the retailer’s 
exposure to extreme price spikes. For example, if spot prices increase due to 
unexpected demand/supply constraints, a cap hedge will ensure that any excess cost 
above the agreed-upon price is covered. 

 

Figure B.1: Hypothetical method for retail hedging using only derivative contracts 

 
Source: Derivatives and hedging practices in the Australian National Electricity Market by Flottman, Wild and Todorova  

 

Figure B.1 above shows an example of a hedging portfolio65 that reflects this approach where 
base swaps have been used for stable demand, peak swaps (not yet segmented) for high 
demand hours, and caps to protect against unexpected price rises. Retailers use a combination 
of base load swaps, peak load swaps (segmented into morning and evening peaks from Q1 
FY25) and cap contracts to create a balanced hedging portfolio. This diversified approach may 
help them manage both predictable daily consumption and peak period volatility.  

 

 

 
65  Jonty Flottmann, Phillip Wild, Neda Todorova (2024). Derivatives and hedging practices in the Australian National Electricity 

Market. Available at: https://www.sciencedirect.com/science/article/pii/S0301421524001344 

https://www.sciencedirect.com/science/article/pii/S0301421524001344
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