Key Points and Recommendations
Phase out fossil fuels to lower air pollution.
•
•
•

•

Accelerate the deployment of solar and wind to displace coal and gas, and to allow for
the electrification of transport and heating.
High temperature heating: Solar & wind will soon be cheaper than industrial gas
heating. Plan the phase out of gas.
Heating:
o Improvements in electric heat pumps and induction cooking mean that gas is
no longer necessary in buildings
o Water heating should shift to heat pumps
o Improve the energy efficiency requirements for new buildings and introduce
minimum rental standards
o Gas connections should be phased out due to the impact this fuel has on air
quality
Land transport:
o Encourage and support walking, cycling and electrified public transport.
o Encourage the use of electric vehicles rather than internal combustion engine
vehicles
o In the interim, improve fuel standards

Please do not hesitate to contact us to discuss any of the information contained within this
submission.

Future solar will likely cost $30/MWh
The price of electricity from large-scale photovoltaics (PV) and windfarms in Australia is currently
$45-55 per MWh and falling. This is below the cost of electricity from existing gas-fired power
stations and is also below the cost of new-build gas and coal power stations. The cost of electricity
from PV and wind is already similar to the cost of fuelling and maintaining much of the black coal
fleet. Premature retirement of many existing black coal power stations is likely during the 2020s,
enlarging the market for PV and wind. A recent report shows that it is possible to replace the
capacity of the Yallourn power station before its earliest possible retirement date, which could be
2023. The renewable electricity would result in lower wholesale grid electricity prices [1].
The following is a quote from the recently published article Technology leaps driving cost of solar
PV electricity in Australia to just A$30/MWh:
The cost of solar photovoltaics (PV) electricity in Australia in 2030 is on track to be about
A$30 per Megawatt-hour (MWh). This conclusion arises from current trends in PV module
efficiency and cost. Importantly, $30/MWh is below the operational cost of most coal and
gas fired power stations. ... This price is also competitive with industrial gas heating.
The use of gas for industrial heat is under threat because $30/MWh is equivalent to $7 per
Gigajoule assuming a gas burning efficiency of 85%. Access to cheap energy changes
economic drivers. [2]
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This projected fall in the cost of solar PV has serious implications for the viability of coal-fired
power stations, and the affordability of gas. Transition plans for the workers in these industries
must be prepared.

Air quality and gas
Methane is the main component of natural gas. When combusted it releases carbon monoxide,
nitrogen dioxide, fine and ultrafine particulate matter, volatile organic compounds including
formaldehyde, polycyclic aromatic hydrocarbons and more [3]. When this occurs indoors, such as
with gas cooktops or unflued gas heaters, indoor air quality is worsened. According to Asthma
Australia, “Scientists have found that around 12 per cent of childhood asthma in Australia can be
attributed to the use of gas stoves for cooking” [4].

We don’t need gas
We welcome the household energy efficiency package announced in November 2020 as a part of
the 2020-21 Victorian Budget. Replacing older wood, electric, and gas-fired heaters, with new
energy efficient systems will benefit many Victorians [5].
We recommend going further, and phasing out residential gas connections and new gas
appliances altogether.
Cities around the world are beginning to switch off the gas. Thus far, more than 50 cities and
counties in California have adopted gas-free building commitments or electrified their building
codes. These include San Francisco, San Jose, and Berkeley [6].
The United Kingdom Committee on Climate Change recommends that by 2025, no new
homes should be connected to the gas grid. The Netherlands, which is situated over one
of the largest gas fields in the world (now depleted), recognises the need to decarbonise
1100 homes (on average) every working day from now until 2050. [7]
The ACT is also moving to phase out gas connections to households [8]. The City of Canterbury
Bankstown in Sydney announced a new policy to phase out gas connections for residential
properties in March 2021 [9]. Using electricity is cheaper for heating water and air and for cooking
in residential buildings. Even with a higher purchase price, electric appliances have a lower total
cost of ownership than gas [10] [11]. If a new home is all-electric with solar instead of connected
to the gas network, the owners save between $9-16,000 over the first decade [12]. (Energy
security in areas with higher rates of black outs does need to managed, for example with
community microgrids.)
In response to the AEMO 2019 Gas Statement of Opportunities, which suggested that a severe
shortfall in the supply of gas to Victoria would occur from 2024, the consultancy Northmore
Gordon was commissioned by Environment Victoria to determine whether gas demand could be
reduced. The forecast shortfall is expected to be 26 to 85 PJ annually – demand-side savings of
98 to 113 PJ annually were found. Reverse cycle air conditioners can be used to effectively warm
houses. Hot water heat pump technology has progressed to the point that previous issues with
low temperatures are no longer a problem. Induction cooktops are now just as responsive as gas,
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and twice as efficient. Households are now far better off in an all-electric house. The modelling
was quite conservative, in that only the ducted gas systems that are older than 20 years were
replaced with reverse cycle air conditioners [13]. With the right policies, Australia could have a
decarbonised housing fleet by 2050 (if not before).

Figure 1: Gas demand reduction by sector and reduction means [13]

The Beyond Zero Emissions Electrifying Industry report [14], the WWF and EY reports Delivery
economic stimulus through renewables [15] and Australian renewable export COVID-19 recovery
package [16], the ClimateWorks Decarbonisation Futures [17], and many more provide roadmaps
on rapidly reducing our dependence upon methane and other fossil fuels.

Minimum rental energy standards
We welcome the recent introduction of new minimum rental standards. Having a more efficient
fixed heater is important for tenants, as is having the option to draught-proof a home that does
not have an open-flue gas heater.
These are excellent first steps. However, there are many ways in which homes can be made more
comfortable and healthier for the occupants. The One Million Homes Alliance has published a set
of recommendations which should be implemented. The following information was published
alongside these recommendations [18]:
“in recent years hundreds of Victorians have been hospitalised for hypothermia
– one study found about four in five elderly people presenting to hospital with
hypothermia developed it inside a home… Every year, cold weather kills 2600
Australians – that’s more than double Australia’s annual road toll…A
Australian has a 76 per cent higher rate of deaths linked to cold weather than
Sweden… Research shows that, if the energy star rating of homes was
increased to 5.4 stars, heat-related deaths could be reduced by 90 percent.”
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One Million Homes Alliance Recommendations:
•
•
•

Minimum standards are needed for insulation, draught-proofing, lighting and hot water
units
The risks of open-flue gas heaters should be managed by phasing them out (and in the
interim period requiring two yearly safety checks, and the introduction of carbon
monoxide monitoring)
The minimum star energy requirements for a new fixed heater should be increased to four
stars

Electric passenger vehicles
Australia is lagging well behind other markets. Electric vehicle purchases were 0.7% of total car
sales in 2020. Only 182 more EVs were sold in 2020 compared with 2019 – representing a 2.7%
increase in total sales [19]. The table below shows the much quicker transition happening in
European countries:

Figure 2: Share of electric vehicles by country [20]

In 2020, the Australian Federal Chamber of Automotive Industries announced a voluntary new
fleet emissions target with targets for 2030 that are weaker than the current European targets
[21].
Many countries and cities have placed outright bans on new petrol or diesel vehicles. The UK
originally banned petrol vehicles in 2040, but then moved the date forward to 2035 – then to
2030. Japan is considering banning all non-hybrid internal combustion engine vehicles from 2035
[22]. Norway will ban them in 2025 [23].
Car companies are also announcing dates by which they will only sell electric cars. Volvo are
planning for this to happen in 2030 [23], General Motors in 2035 [24], Jaguar in 2025 [25], Ford
in 2030 [26], and Mini (the subsidiary of BMW) will release its final internal combustion vehicle
in 2025 [27]. Many commentators expect the transition to 100% of new car sales being electric
to happen sooner than 2030 [28], [29].
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There is a great opportunity here for fleet vehicles in particular. Electric vehicle equivalents
available now in Australia are the same cost or cheaper over vehicle lifetimes for hatches, sedans,
SUVs and wagons, vans, and minibuses for fleets. This is because maintenance and fuel costs are
lower for electric vehicles [30].
Rather than penalising private electric vehicles, the Victorian Government should be supporting
and accelerating the transition from internal combustion engines. Possible policies include:
•
•
•
•
•
•

Electrifying the Victorian Government fleet (for an example, please see the recently
announced plans for the electrification of the US Government fleet) [31]
Grants or low interest loans for the purchase of electric vehicles
Waiving on-road and registration costs for electric vehicles
Increasing on-road and registration costs for internal combustion vehicles
Requiring all new residential and commercial buildings with parking to design for electric
vehicles, for example by installing cables for electric vehicle charging and upgrading
switchboards/grid connections if necessary
If possible, implementing state-level fuel economy standards (ideally in conjunction with
other States)

Electrified buses
We welcome the promising interim results from the current electric bus trial on Route 251 [32]
in Melbourne.
When compared with conventional buses, electric buses greatly reduce local emissions including
particulate matter, NOx, SO2, and carbon dioxide emissions [33]. Smog can cause chronic
bronchitis in adults, episodes of bronchitis in children, and trigger asthma attacks [34]. Poor local
air pollution is a problem in many cities, and electric bus fleets are being deployed in part to
improve air quality [35]–[38]. New York City has just launched 15 electric buses [39]. London has
a fleet of 200 and is expecting more [40]. Paris will soon have 800 electric buses [41]. The city of
Shenzhen in China has completely electrified the 16,000-strong bus fleet [42].
Apart from improving air quality, these buses are also much quieter for passengers and for passing
pedestrians, have far superior acceleration, and can use regenerative braking to reclaim energy
that would otherwise be dissipated as heat.
One of the main disadvantages of electric buses is that they are relatively new technology and so
have higher purchase prices. This is offset by lower maintenance and fuel costs, such that total
lifetime costs are usually lower for electric buses [43].
In general, metropolitan bus fleets can be electrified now. The NSW Government has committed
to electrifying the 8,000 strong fleet by 2030 [44] – including regional routes. Where appropriate,
hydrogen fuel cell buses will be deployed [45].

Fuel Quality
Australia’s fuel quality is dismal. In a report ranking 100 countries, Australia placed 66th. This
matters for several reasons. Sulphur in fuel converts to sulphur dioxide after combustion. Not
having fuel with higher octane levels means vehicles with advanced engines cannot be used. It is
also possible to lower the percentage of aromatics present, which include benzene, a known
carcinogen. These have better fuel efficiency and lower noxious emissions. Sulphur dioxide
impacts respiratory health, particularly that of children. Noxious emissions and particulates are
associated with heart disease, lung cancer, respiratory disease and stroke [46].
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Energy Security
Bloomberg New Energy Finance reports that for every day a fleet of 1,000 electric buses is used,
500 barrels of diesel are avoided [42]. Australia currently imports 90% of its total liquid fuel needs,
compared to 60% in 2000. As more local refineries are closed this figure will reach 100%.
Purchasing oil from the international market means prices can be volatile, and are tied to events
outside of domestic control [48]. In December 2018, Australia only had the equivalent of 18 days
of consumption cover for petrol and 22 days for diesel. In the event of a supply-chain disruption,
emergency rationing would take three weeks to implement, by which time reserves could be
exhausted [49].

Figure 4: Australia has been relying more and more on imported liquid fuel. Image from [48]

Transitioning to an electric vehicle fleet would improve transport fuel security. Electric vehicles
can be powered with electricity which is domestically generated.
This would also result in lower emissions. A study from the United States shows that electric buses
already produce fewer emissions than conventional ones, even for areas that are highly
dependent on coal for electricity generation [50]. The Australian Federal Government predicts
that the grid will be supplied with at least 50% renewable generation by 2030 [51], although there
are indications that this will occur sooner [52]. This transition is happening because wind and solar
photovoltaics are the cheapest form of electricity generation [53]. The figure below shows the
global net new capacity additions in 2016-20 for each generation technology. PV and wind are
well in front.
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Flexible demand
In order to ensure stability, the electricity grid needs new, flexible load. The chart below shows
the new normal in South Australia during Spring and Autumn, when demand is low. Rooftop solar
generation is plentiful and has reduced total midday demand [60]. Without management, this
could create problems. New load that can be deployed flexibly could soak up this generation.
Demand management through electric vehicle charging would be an ideal candidate. Where
possible, charging should be performed during the hours around midday, but at any time it can
be controlled and interrupted in order to support grid stability. This is important as more wind
and solar PV come online.

Figure 7: South Australian grid generation for Sunday 20th October 2019 – showing the operational demand (red dotted line)
which represents a new low on the system [60]

As an example, consider that 66 TWh was generated in NSW in 2014 [61]. In order to use batteries
to electrify all of the buses in the State, just 900 GWh would be needed each year – which
represents 1.4% of current electricity generation. (This calculation was performed using data from
the Australian Bureau of Statistics [62], which includes those buses which travel longer distances.
These may need to be electrified using hydrogen fuel cells rather than battery technology).
Electrifying transport would remove local tail-pipe air pollution, and provide the grid with more
flexible demand.
The Figure below shows the calculated consumption for the electrification of all modes of land
transport in QLD, NSW, ACT, Vic, SA and Tas. Please contact us for more information.
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Figure 8: Additional electric load added by each mode of transport within the National Electricity Market (for QLD, NSW, ACT, Vic,
SA, TAS)
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