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Given our fellow Australians appear to want to remove carbon dioxide emissions from our

national electricity grid, it is strange that there is no rigorous estimate of the economic cost of

doing so. Instead we have little more than a policy crayon drawing plan for the path to an

emissions-free grid. Truly odd.

But it is important to acknowledge the potential magnitude of these costs. Despite uncertainties

about possible technologies and costs, we thought we would do a few calculations using data

from the people tasked with guiding us through the transformation of our electricity network. A

few figures will illustrate the significance of the herculean efforts needed to achieve this.

It is estimated that Germany’s attempt to replace its grid with solar and wind will cost more than

$500bn by 2025. This will get it to the halfway mark. In the longer term it may cost about

$5000bn to get nearly all its energy from renewables (Der Spiegel). And quite apart from the

sheer cost, Australia may face worse problems than Germany, which uses only about twice as

much electricity. Why?

What do Germany, California and South Australia have in common? They can make reckless

decisions regarding their grids knowing that alternative neighbouring nation-sized grids will

support them. Australia’s national electricity market does not have this option. A rough estimate

of the long-run cost to Australia of getting a grid based on solar and wind is that it may be about

$700bn. In the short to medium term the largest part of this cost will be associated with closing

thermal power plants and replacing the generation capacity and grid stability services they

provide the existing grid.
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To assess these costs and the possibilities for commercial deployment of long-term energy

storage, Macroeconomics Advisory developed a model of the real economic cost of replacing

these facilities. We consider such a model critical to the evaluation of policy options.

Our model shows the cost of replacing coal-fired power plants with renewables and appropriate

back-up will exceed $160bn. This may be offset to a small degree by the costs of upgrading

existing facilities but the magnitude of these costs is unclear.

This is about $7.5bn for each gigawatt retired. For reference, we calculated that it has cost

Germany about $15bn for each 1GW of thermal generation displaced, so our estimate may be

low.

Anyone who has better figures based on a working model using actual data is welcome to

provide them. It certainly would be nice to have a policy discussion based on logic, evidence and

the laws of physics if that is not too much to ask from our policymakers and their usual sources

of advice.

So what? Aren’t these costs the unavoidable price of reducing emissions? Well, no. Some are own

goals. They result from the decision to close coal-fired power stations and junk their infra  -

structure, including generation facilities and extensive transmis sion and distribution archi tecture.

Much of the $160bn could be saved by retaining the infrastructure and replacing fossil fuels with

alternative energy sources. This also would diversify our energy sources and help reduce some of

the risk associated with our current renewables policy.

There are several options here. One is to replace the energy generated from coal with small

modular nuclear reactors. France, Britain, the US and other countries are pursuing this option.

Another is to use thermal storage to run existing steam turbines. This requires temperatures of

more than 1000C to deliver the energy density and temperature range sufficient to power utility-

scale steam turbine generators. Among the most developed are Antora and Rondo Energy in the

US and Sunlands in Australia.

In all these cases electricity is taken from renewables and converted to high-temperature storage.

This provides a plug-and-play system that not only allows existing facilities to be run at low

emissions but also provides a market for excess capacity. It is estimated energy storage costs

would be in the order of one-tenth or less than the cost of battery storage.
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Climate Change

In the case of Sunlands, Australia has one of the world’s leading edge home-based technology

companies that relies entirely on local raw materials and receives no government assistance.

Imagine that.

It might even end up the Victa motor mower of global thermal storage and employ thousands of

people in complex manufacturing in its home base in South Australia. Meanwhile, it will have

helped push down the cost of power that is emissions-free and reliable for everyone else. Let’s

hope.

Stephen Anthony and Alex Coram are from Macroeconomics Advisory.
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