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Frontier Economics Report: Potential for Gas-Powered Generation to support renewables 

 

The Frontier Economics report, Potential for Gas-Powered Generation to Support Renewables finds  

that gas powered generation can play a significant role in a net-zero future by unlocking extremely 

high levels of renewable generation at low cost, while ensuring a secure and reliable power system. 

Modelling for the report commissioned by the Australian Pipelines and Gas Association (APGA) 

shows that total National Electricity Market (NEM) system costs are reduced by as much as $7.5 

billion a year  (around 36 per cent) when gas powered generation is used to support a NEM-sized 

renewable electricity system.  

A key cross-cutting issue for government initiatives such as the National Gas Infrastructure Plan 

(NGIP) and the updating of the NEM Integrated System Plan (ISP) is the value of gas-powered 

generation in the electricity mix. In submissions to the NGIP and to AEMO’s consultation on the NEM 

ISP, APGA raised concerns that AEMO was systematically undervaluing the role of gas-powered 

generation in the NEM. Without gas to underpin the system, high levels of variable renewable 

electricity generation would not be possible. Much of this value is in the insurance value of gas-

powered generation in the event of a prolonged renewables drought. 

 

A failure to fairly value the critical role of gas-powered generation in the NEM in the next iteration of 

the ISP and other strategic planning documents like the NGIP could lead to under-investment in gas 

powered generation capacity and associated gas infrastructure such as pipelines. This is important 

because this outcome could result in significantly higher power system costs in very high renewables 

penetration scenarios - thereby creating an economic disincentive and hampering decarbonisation 

efforts. It could also result in unnecessarily high energy costs for Australian households and 

businesses and lead to poor electricity reliability and security of supply outcomes. 

APGA commissioned the report from Frontier Economics to further develop the evidence base on 

this topic. 

Key findings are: 

Gas powered generation can provide support when renewable generation is not available, at lower 

cost than alternatives 

• Gas-powered generation provides effective energy storage over periods of weeks and months − 
much longer time periods than batteries and pumped hydro can provide. 

• This makes gas-powered generation particularly well-suited to managing energy requirements 
during sustained periods of low renewable generation, either due to seasonal weather patterns 
or prolonged renewable droughts. 

• Low variable renewable electricity (VRE) generation can persist for a long period of time; AEMO 
projections show renewable droughts can last from days to months.  

• In high-VRE scenarios, investment is required in additional generation or storage capacity to 
ensure the lights can be kept on during these renewable droughts. 

• The flexible nature of gas-powered generation means it is uniquely placed to provide support to 
renewable generation, protecting the security and reliability of the electricity system. 

Gas-powered generation is a cost-effective way to manage renewable droughts 

• Gas-powered generation that is connected to the gas pipeline network can allow very high 
renewable electricity systems (90 per cent or more) to function reliably at much lower cost than 
they would otherwise. 
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• Gas-powered generation provides a cost-effective means of navigating low wind generation 
without overbuilding all other components of the electricity system; allowing for some gas-
powered generation reduces costs and improves material use of assets. 

• While a battery may be depleted over a matter of hours and pumped hydro storage over a 
number of days, gas-powered generation can continue to provide electricity over many days, 
weeks or months.  

• This means that gas generators that are connected to gas pipeline networks can provide cost-
effective insurance against electricity shortages during renewable droughts. 

The insurance provided by gas-powered generation does not imply significant carbon emissions 

• Much of the benefit of gas-powered generation is based on retaining significant capacity in 
the system to ramp up and provide electricity during periods of low renewable generation. 

• This may require periods of high deliverability of gas, but doesn’t necessitate high gas 
consumption, and is compatible with a future of net-zero emissions. 

• In the scenarios modelled, the finding was that the capacity factors of gas-powered 
generation can remain low while providing a firming role. 

The Frontier Economics report models system costs for two VRE output years – 2030 and 2035 – 

indexed against the system costs of a 100 per cent renewable power system each year 

• The 2030 model doesn’t contain any particularly long periods of low wind output; whereas 2035 
features a prolonged wind drought.  

• In 2030, the inclusion of a small proportion of peaking gas-powered generation capacity reduced 
system costs by approximately 28 per cent (equating to around $5 billion a year in cost savings in 
a NEM-sized electricity system).  

• In 2035, the inclusion of a small proportion of gas-powered generation capacity reduced system 
costs by approximately 36 per cent (equating to around $7.5 billion per annum in cost savings). 

• This reduction in total resource costs reflects the report’s conclusion that investment in some 
gas-powered generation enables the system to avoid costly and wasteful overbuilding of 
renewable generation required to deliver system security to manage renewable drought.  
 

• The models for both years include four scenarios: 
o 100 per cent renewables; 
o 99 per cent renewables; 
o 95 per cent renewables; and 
o an optimised high VRE system where the level of gas-powered generation is not stipulated 

(93 per cent renewables in this model).  

• The key point in the context of the modelling being undertaken by AEMO in this area while 
revising the electricity ISP is that while gas-powered generation is uniquely placed to provide 
support to renewable generation, long-term investment modelling will often undervalue this 
insurance role for gas-powered generation.  

• Long-term investment modelling of the type undertaken by AEMO for the ISP tends to model 
outcomes for typical conditions expected in the electricity market, or average conditions. It is 
typically not well-suited to modelling investment decisions for generation or storage assets that 
earn a return during atypical conditions, such as periods of unexpectedly low VRE output.  


