About Us
The Banyule Clean Energy Group (BCEG) is an incorporated non-profit strategic outcomes
community group focusing on the financial benefits associated with renewables. We assist residents
and organizations, make strategic decisions with renewable energy and energy efficiency projects,
and provide project management and ongoing support to ensure optimal outcomes. In 2018 we
provided subject matter expertise and liaised with Councilors and Council staff to facilitate adoption
of the $5M Climate Action Package including a carbon neutrality target by 2028 without the use of
offsets and adopting the C40 Cities Planning Framework. We were also key contributors to the
recently released Beyond Zero Emissions (BZE) One Million Jobs Plan where we provided subject
matter expertise and modelling behind the creation of over 100,000 jobs in communities across
Australia.
As a BZE Zero Carbon Community Group we advocate to cut local carbon emissions to zero within
ten years by taking targeted action to reduce community wide emissions.
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These photos from recent extreme weather events from Victoria and Germany give us a reminder
of what we can expect to see regularly across the world if we do not urgently cut carbon
emissions.
In 2019 about 20 percent of all Australia’s CO2 emissions came from the burning of gas (about half
those coming from the burning of coal), having risen from 3.4 percent in 19691. BCEG strongly
welcomes the Victorian Government’s recognition that an important contribution to reducing our
emissions is action to replace polluting fossil fuels with renewable and sustainable alternatives
through the development of a Gas Substitution Roadmap, exploring possible pathways for the gas
sector to reach net zero emissions, with a comprehensive suite of actions and policies already having
been activated.
This submission supports many of the actions described in the Consultation Paper, including support
for community groups like BCEG to work in partnership with State and municipal governments to
ensure that the benefits of transitioning to clean energy are fairly distributed across the people of
Victoria.
However, BCEG has reservations about some proposals for alternative fuels and technology to
supplement total energy supply, and fuels to replace ‘natural gas’ in residential, commercial
buildings and industry processes.
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https://ourworldindata.org/co2/country/australia#what-share-of-co2-emissions-are-produced-from-different-fuels
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Why it is so important to address this issue urgently
The planet is well on the path to devastating climate change. In 2019, Australia’s warmest year on
record, average surface temperatures were 1.1°C above the pre-industrial period. Australia has
warmed on average by 1.4°C since national records began in 1910.
The Victorian Government's interim target, for the period 2021–2025, is for emissions to reduce 28–
33% below 2005 levels by the end of 2025 and for the period 2026–2030, is to reduce to 45–50%
below 2005 levels by the end of 2030.
In November 2019 a new UN Environment Programme (UNEP) report warned that unless global
greenhouse gas emissions fall by 7.6 per cent each year between 2020 and 2030, the world will miss
the opportunity to get on track towards the 1.5°C temperature goal of the Paris Agreement2.
Victoria’s targets do not meet that requirement, as do those of no other countries or states in the
world (FACT CHECK) but by developing clear strategies for meeting those targets it would provide
needed long-term policy certainty necessary for new investment in renewable energy projects.
The government has said it will set aspirational targets for 2025 and 2030 for the displacement of
natural gas3.
These short term targets for reduction in Victorian gas use should be a minimum 35% reduction by
2025 and 60% reduction by 2030.
Victoria should go further and declare a climate emergency and treat it with the same seriousness as
they are dealing with COVID19.
Gas Replacement Roadmap
The transition to a low carbon future will require a shift to zero carbon energy generation, switching
from natural gas to renewable fuels, a reduction in energy consumption and improvements in
efficiency and performance in industrial processes. While the use of gas has long been seen as a
lower carbon alternative to electricity use, the rapid uptake of renewables around the world over
the past 20 years means this is no longer the case. Renewable energy electricity means that there is
an energy alternative which has less environmental impact in comparison to gas.
If policies, regulations and support continues to advocate for gas into the future we risk creating
significant lock in for future consumers as well as creating further challenges to achieve a low carbon
future in Australia. This is not to say that gas will not play some role into the future in some sectors,
however, the evidence suggests that we should be making significant changes to how we view and
use gas and other energy sources right now. For example, if we continue to include gas connection
for new housing, this housing will be around for 40 years or more meaning a significant opportunity
to deliver improved sustainability has been missed.
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https://www.unep.org/resources/emissions-gap-report-2019 .
https://www.energy.vic.gov.au/__data/assets/pdf_file/0022/521347/Energy-Sector-Pledge.pdf
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A Shift to Zero Carbon Energy Generation
Victoria is already investing in a huge range of projects to increase the generation of renewable
energy from wind and sun (known as variable energy resources (VER)). These are outlined in Cutting
Victoria’s emissions 2021–2025 Energy sector emissions reduction pledge4 including:
An offshore wind strategy
At the moment only the Star of the South project5, off the shore of Gippsland, is on the horizon as a
reality, despite its potential to provide employment as part of a just transition for coal, oil and gas
workers. It also provides diversity of energy supply due to its availability at times when solar power
and onshore wind are not available and it could be a source of electricity for green hydrogen
production for port-based export facilities, local heavy industry (e.g. ‘green steel’) and as a transport
fuel. There is enormous potential around Australia for large scale projects, including others off
Portland and Ninety Mile Beach, both potentially part of two of the State’s six Renewable Energy
Zones (REZ) which the government have pledged to accelerate 6.
The Energy Innovation Fund (EIF), supports the commercialization of innovative, transformational
emerging renewable energy technologies. It is encouraging that Round 1 of the EIF was dedicated to
offshore wind7.
The Victorian Government should be pushing the Federal Government to accelerate its work
finalizing the regulatory framework for offshore wind developments.
Harnessing local and small-scale renewable generation - support for distributed energy resources
(DER)
It is estimated that by 2050 customer owned renewable energy generators, not utilities will supply
30-45% of Australia’s total electricity needs8.
The Solar Homes program has a wide range of subsidies and loan opportunities for homeowners,
renters/landlords, and small businesses to contribute to the growth of renewables by installing solar
panels and batteries.
Many councils are either installing renewable energy on their own buildings or combine with other
councils to negotiate power purchasing agreements (PPA) which stimulate and pay for development
of new wind and solar farms.
The recent comprehensive report from the Legislative Assembly Environment and Planning
Committee Inquiry into tackling climate change in Victorian communities (November 2020)9
(Legislative Assembly Inquiry) provides a large number of recommendations about how to increase
the supply of renewable energy by supporting community members, community groups and local
government.
The government should encourage community engagement and co-investment for the uptake of
new, smart distributed energy technologies such as solar gardens that provide the opportunity for
https://www.energy.vic.gov.au/__data/assets/pdf_file/0022/521347/Energy-Sector-Pledge.pdf
https://www.offshorewind.biz/?s=Star+of+the+South
6 Final Project Report: Offshore Wind Energy in Australia: The Blue Economy Cooperative Research Centre
7 https://www.energy.vic.gov.au/__data/assets/pdf_file/0023/509360/EIF_Program-Guidelines.pdf
8 https://www.energynetworks.com.au/resources/reports/electricity-network-transformation-roadmap-final-report/
9 https://www.parliament.vic.gov.au/epc-la/inquiries/inquiry/967
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people without the buying power to install their own solar systems to buy cheaper power produced
locally.
Micro-grids
A micro-grid is a self-sufficient energy system that serves a discrete geographic footprint, such as a
college campus, hospital complex, business center, or neighborhood, an apartment block or housing
estate. Within micro-grids are one or more kinds of distributed energy (solar panels, wind turbines,
combined heat & power, generators) that produce its power. Many newer micro grids contain
energy storage, typically from batteries. Some have electric vehicle charging stations10.
The government’s Micro-grid Demonstration Initiative (MDI) funded the development and
implementation of seven micro-grid demonstration projects to address key micro-grid sector
challenges and contribute to the unlocking of the sector in Victoria.
An investigation of four different micro-grid related experiments in Victoria, including two of the
MDI projects revealed a number of commonalities and differences in relation to the drivers and
challenges that supported and constrained these innovative projects. Despite differences in the
types of micro grid projects examined, the four case studies presented similar internal challenges,
particularly in relation to organisational and individual risk aversion11.
Large energy companies like AGL and Origin Energy have also piloted a form of micro-grid called a
virtual power plant (VPP) where the company provides solar batteries to customers and remotely
connects them so that the company can use energy they store to create a network of alternative
power resources. Origin has been funded $4.5 million under the MDI.
The Solar Homes program is working with the solar industry to develop a battery aggregate program,
which we assume is similar to the virtual power plant/ micro-grids described above.
External challenges such as securing regulatory approvals, limitations in workforce capacity, and lack
of industry acceptance are all within the Victorian Government’s influence. For example,
amendments to planning rules could encourage micro grids in new developments alongside the
proposed changed rules on Environmentally Sustainable Design (ESD).
Government rebate programs for batteries should include VPP capability requirements in their
eligibility criteria.

Additional sources of electricity or process heat: waste to energy, biomass and biogas.
Bioenergy contributed a little over 1% to energy production in Victoria in financial year 20192012.
There are conflicting views on whether biomass is a climate and biodiversity friendly renewable
fuel 13. The European Union (EU) incinerates wood waste/forest biomass but reassuringly in
Victoria bioenergy from native forest wood waste is not included as an eligible renewable
10

https://micro-gridknowledge.com/micro-grid-defined/

11

Engaging in disruption: A review of emerging micro-grids in Victoria, Australia, M.A. Farrelly, S Tawfik Renewable and Sustainable
Energy Reviews 117 (2020) https://www.sciencedirect.com/science/article/pii/S1364032119306999
12

Ibid, https://www.energy.vic.gov.au/__data/assets/pdf_file/0026/506825/VRET_2019-20_Progress_Report.pdf

13

https://physicsworld.com/a/biomass-energy-green-or-dirty
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energy source under VRET14. In 2023, the Victorian Government will review the progress of the
waste to energy sector to make sure it is helping to meet Victoria’s waste reduction and resource
recovery targets”15. It is reassuring that the Victorian Government is requiring that any waste-toenergy/bio-energy they support requires entirely renewable resources16.
The government must be clear in defining what feedstock is acceptable for bioenergy
production, preferably with co-location of production, use and fuel source.
Transmission upgrades
The government is supporting major transmission upgrades, including those identified in the AEMO’s
Integrated System Plan (ISP). Its support will include co-funding with the Commonwealth for early
works on the Victoria-New South Wales Interconnector West Project.
New investment in Victoria’s Renewable Energy Zones (REZ) has just been announced17 that will
unlock more 200 megawatts of new clean energy, energy reliability, strengthen the grid and create
jobs across the State. A new body, VicGrid, has been established as a Division within DELWP to
oversee investment decisions.

Fuel Switching
The government has said it will set aspirational targets for 2025 and 2030 for the displacement of
natural gas in the energy sector and has detailed its proposed actions for 2021–2025 in its Energy
sector emissions reduction pledge18. The roadmap outlines (and has begun to implement) many of
the opportunities that exist to significantly reduce the use of gas. However, it needs to go further
without spending millions of dollars chasing unproven and unsustainable technology that either
does not work efficiently, is enormously expensive or has a questionable impact on net emissions, or
even extends the lifetime of fossil fuel use.
Hydrogen as a fuel for producing electricity
Victoria’s natural gas power stations generated just over 8% of the state’s electricity in 2019. In the
long term, this methane can be replaced with renewable hydrogen.
Hydrogen has a greater energy density than ‘natural gas’ and releases no CO2 when burned. If used
in fuel cells it can mix hydrogen with air to produce electricity at up to 60 per cent efficiency
compared to 20 per cent when burning natural gas to produce electricity, again with zero emissions.
Hydrogen could potentially replace natural gas in many situations, reducing its carbon footprint to
zero if produced without emitting CO2 (green hydrogen).
Hydrogen can be either brown, grey, blue or green. “Brown” hydrogen is produced by gasifying coal
(partially burning it in controlled conditions) to give off carbon monoxide which ‘reacts’ with steam
to produce carbon dioxide and “brown” hydrogen. “Grey” hydrogen is produced by steam reforming
natural gas (methane). This currently is the most widely used and cheapest method of producing
hydrogen. Hydrogen is said to be “blue” when the carbon emissions from the production process are
captured and stored. Production of “green” hydrogen involves the use of a renewably generated
Minister’s declaration of renewable energy sources on 29 June 2018. Victorian Government Gazette No. S318.
Recycling Victoria - A new economy February 2020
16 https://www.energy.vic.gov.au/__data/assets/pdf_file/0023/509360/EIF_Program-Guidelines.pdf
17 https://www.premier.vic.gov.au/new-projects-accelerate-victorias-renewable-energy-zones
18 https://www.energy.vic.gov.au/__data/assets/pdf_file/0022/521347/Energy-Sector-Pledge.pdf
14
15
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electrical current to split water into hydrogen and oxygen. Mature technologies include polymer
electrolyte membrane (PEM) and alkaline electrolysis (AE).
BCEG congratulates the Victorian Government for its clear statement that “Renewable hydrogen is a
key player in Victoria’s clean energy transition, ensuring we’re well on track to meet our renewable
energy targets and our ultimate goal of net-zero emissions by 2050”19. Victoria is also a founding
partner in the Zero Carbon Certification Scheme for renewable hydrogen, ammonia and renewable
metals (e.g. steel made using renewable energy). The Zero Carbon Certification Scheme is a
certificate of origin scheme so that customers know how much carbon is embedded into the
products they are buying and how and where they are produced, seen as an essential building block
for the export of new zero carbon products and the jobs and industries of the future.
Hydrogen (however it is produced) is a potential direct source of electricity by burning it in a
combustion turbine in replace of natural gas. Currently it is projected that direct combustion of
hydrogen for the purpose of generating heat is unlikely to compete with natural gas on a commercial
basis before 203020,21. The Commonwealth Government has set an aspirational economic goal of
producing hydrogen under $2 per kilogram – or “H2 under $2”22. To achieve this, increased research
is needed to improve solar and wind technology to bring the price of green hydrogen down.
It looks as if the Victorian government is firmly committed to that process with its Victorian
Renewable Hydrogen Industry Development Plan23 and its $10 million Accelerating Victoria’s
Hydrogen Industry package plus $7.2 million in funding to businesses to deliver trials, pilots and
feasibility studies that will enable them to take the first steps in transitioning to this clean energy
alternative.
While this commitment to renewable hydrogen is encouraging, it is disappointing that there are still
projects within the state that seem to fit more with a determination to use fossil fuel resources
rather than leaving them in the ground.
The Hydrogen Energy Supply Chain (HESC) project in Gippsland is being developed in two phases,
beginning with a pilot, which aims to demonstrate that “blue” hydrogen can be produced using
Latrobe Valley brown coal for export to Japan.
The second phase of the HESC project involves storing the CO2 released in the production of the
“brown” hydrogen by pumping it along pipelines out to sea to offshore storage sites deep in Bass
Strait. This process of Carbon Capture and Storage (CCS) would produce “blue” hydrogen. This mode
of storage is at least an improvement on some CCS projects that store CO2 by using it to extract oil
from the storage site (known as “enhanced oil recovery”) that is then available to be burnt to
produce more CO2!
There are multiple barriers to successful CCS, demonstrated by the issues with the West Australian
Chevron, Shell and ExxonMobil Gorgon Liquid Natural Gas (LNG) project, the world's largest carbon
capture and storage system dedicated to reducing greenhouse gases instead of injecting CO2 to
boost oil production. Chevron started studying how to store the high amounts of CO2 in the Gorgon
gas field in 1998. The project partners have spent $3.1 billion ($US2.4 billion) to mid-2020 on the
showpiece carbon storage project, and still, there are costly problems.
https://fuelcellsworks.com/news/pushing-the-frontiers-of-renewable-hydrogen/
The Commonwealth Government has set an aspirational economic goal of producing hydrogen under $2 per kilogram – or “H2 under
$2”. That is the price point at which hydrogen will be competitive with alternatives in large-scale deployment across our energy system
21 https://www.csiro.au/en/Do-business/Futures/Reports/Hydrogen-Roadmap.
22 https://arena.gov.au/blog/australias-pathway-to-2-per-kg-hydrogen/
23 https://www.energy.vic.gov.au/__data/assets/pdf_file/0021/513345/Victorian-Renewable-Hydrogen-Industry-Development-Plan.pdf
19
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Before Chevron fired up the CO2 injection system in August 2019 it needed the safety regulator's
approval because one of its main components was out of action: wells to move water out of the
underground formation that will store the CO2 are clogged with sand. They are still not working as of
12 January 202124.
CO2 injection started more than three years after Gorgon first produced LNG because water in the
CO2 corroded pipework. That problem caused an additional seven million tonnes of CO2 to be vented
to the atmosphere.
Current flagship CCS have low capture rates. The Petra Nova project in the US captures just over a
third of the flue gas from one of four coal-fired units, while the Boundary Dam project in Canada has
an overall CO2 capture rate of 31% (FT, 2019)25 .
Gorgon is about to report on its commitment to store 80% of its emissions 5 years after beginning
operations with the result being predicted to be more like 30% (Boiling Cold, radio interview
25.7.21).
CCS is one of five technologies the Federal Government is relying on as part of its roadmap to lower
emissions, although the National Hydrogen Roadmap Executive Summary26 states that “commercial
scale production of hydrogen from brown coal in Victoria is only likely to be available after 2030”.
Renewable hydrogen will be cost competitive by then.
When paired with coal and gas, CCS is simply a failing attempt to prolong the life of polluting fossil
fuels in our energy system.
The Victorian Renewable Hydrogen Industry Development Plan states that the government is
committed to the HESC project. That is completely out of step with the focus of the Plan. Victoria
should therefore discontinue support for the HESC brown/grey/blue hydrogen project and
concentrate efforts on bridging the price gap between and zero emission green hydrogen27 and
natural gas. This would be in stark contrast to the perspective of Santos and the South Australian
and Commonwealth governments that want to expand the definition of blue hydrogen to include
CO2 mitigation measures other than CCS28.

Switching from Gas Distributed Through the Reticulation System
There are many opportunities for replacing the use of gas with electricity in the residential,
commercial and industrial sectors.
Residential
Victoria has the highest household gas use in the country and half of Victoria’s domestic gas use
is in space heating alone.

https://www.boilingcold.com.au/chevrons-gorgon-co2-emissions-to-rise-sand-clogs/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Sep/IRENA_Hydrogen_2019.pdf
26 https://www.csiro.au/en/Do-business/Futures/Reports/Hydrogen-Roadmap
27 Contrary to the perspective of Santos and the South Australian and Commonwealth governments’:
https://www.santos.com/news/santos-welcomes-ccs-and-hydrogen-focus/
28 https://www.santos.com/news/santos-welcomes-ccs-and-hydrogen-focus/).
24
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All Victorian homes have the potential to obtain all their energy needs from electricity. Heat pumps
are the most efficient source of energy for space heating, hot water heating and induction cooking is
more efficient (and safer) than with gas.
As early as 2018 it was demonstrated that the cost savings from new homes that go all-electric with
solar would save between $9000-$18,000 over 10 years compared with a home that has gas
appliances and no solar. Even homes without solar would be better off29.
The Victorian Government is clearly on the same page with that realization and the Solar Homes
program now offers rebates to upgrade gas, electric and wood heaters with energy efficient reverse
cycle split systems for low income and vulnerable people, either in social housing or their own
homes. This is in addition to the Victorian Energy Upgrades (VEU) program that has for a long time
provided discounts to people (and small and medium sized businesses) to install energy saving
equipment after an assessment using the Victorian Residential Energy Efficiency Scorecard30.
Unfortunately, these scorecard assessments cost $250-500, unless the relevant council has a subsidy
scheme. The VEU is now being extended to give households and businesses access to:
●
●
●
●

building shell upgrades, such as weather sealing and double glazing.
smart thermostats
home energy monitoring systems
smart water heaters and space heaters which maximize the use of rooftop solar energy

Heat pumps can now provide low energy consuming hot water (with potentially zero emissions with
on-site solar). Discounts are available through the VEU program, though with some restrictions that
prevented electric systems from replacing gas systems unless a minimum of solar was installed on
the premises.
The Victorian Government is exploring changes to the Plumbing Regulations 2018, to remove the
requirement that solar water heaters installed in new homes must be gas boosted if reticulated gas
is available for connection. This has the potential to broaden consumer choice by allowing for the
installation of efficient electric solar water heaters (including heat pumps) as well as gas solar water
heaters in new homes31.
Environmental Upgrade Finance (EUF), whereby funds are made available to businesses and
residential premises for renewable energy generation, energy or water efficiency, waste reduction
and climate change adaptation and repaid through council rates (only some Victorian councils
support this financing option). Businesses and residents can utilize the discounts available through
VEU.
Although it would restrict choice of consumers, consideration should be given to modifying the VEU
program so that it does not offer discounts on an item that replaces electric power with gas power.
No new residential buildings should be connected to the reticulated gas system as connection will
lock in the cost and pollution potentially for the lifetime of the building. This would necessarily
restrict options for gas boosted solar hot water systems. Discussions with industry are required.

Household Fuel Choice in the National Energy Market https://renew.org.au/wpcontent/uploads/2018/08/Household_fuel_choice_in_the_NEM_Revised_June_2018.pdf
30 https://www.victorianenergysaver.vic.gov.au/save-energy-and-money/get-a-home-energy-assessment/getting-an-assessment
31 This information was provided to the author in a response dated 23 / 11 / 2020 on behalf of the Premier to enquiries in an email to him
about ‘energy efficiency in new buildings’.
29
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Commercial buildings
Many of the fuel switching options for heating, cooling, hot water and cooking in residential
buildings are available for commercial enterprises and are identified in the Energy Sector Emission
Reduction Pledge32.
●
●
●

Replace ageing ducted gas heating systems with electric heat pump space heating.
Including heat pumps as acceptable solar hot water systems through amending the Victorian
Building Authority Minimum 6–star energy provisions;
Establishing incentives for replacing gas boilers in commercial buildings.

A guide on how heat pumps can enable aquatic centres to substitute electric power for gas has been
produced SmartConsult33 and ARENA opened Australia’s first zero emissions aquatic centre on
29.7.21. Brimbank Aquatic and Wellness Centre a model combining heat pumps with renewable
energy solutions34. The risk of failure for these systems to work is very low, the technology is very
established and has been in operation in the refrigeration industry for over 50 years.

Industrial processes
Industrial use is 31% of Victoria’s total gas use.
Fortunately, there are renewable options for direct substitution of renewable for fossil heat sources
for all current industrial uses of process heat35,36,. These sources, combined with process
optimization offer significant options for fuel substitution37. Renewable energy approaches to
process heat using bioenergy, geothermal, renewable electricity, renewable hydrogen and solar
thermal all have roles to play. Some industrial or process heat cannot yet be solved through
electrification and non-electric solutions are only just being explored.
Short term opportunities for renewable substitution of fossil fired heat that are already economic
are estimated by ARENA at 12% of total industrial gas use for heat.
The government has already begun to explore many of these solutions that could be influenced by
funding through the VEU38. For example, the high energy efficiency and modular nature of industrial
heat pumps, combined with the dynamic nature of the food and beverages sector in Victoria is a
particularly attractive opportunity for VEU to focus on, at least in the first instance.
ARENA also found that:
● Process re-design, combined heat and power, and location of green fields developments to
benefit from available renewable resources, offer potential for overall least cost solutions.
● Restructuring of ammonia and iron and steel production around the use of green hydrogen
could be central to achieving deep reductions in fossil fuel use in the long term
Concerningly ARENA also found that the level of industrial experience with renewable heat remains
low and barriers include a low appetite for risk and short payback time expectations by industry.

https://www.energy.vic.gov.au/energy-sector-emissions-reduction-pledge
https://www.smartconsult.com.au/wp-content/uploads/2020/07/Heat-Pumps-for-Aquatic-Centres-V1.pdf
34https://arena.gov.au/assets/2021/07/australias-first-zero-emissions-aquatic-centre.pdf
35 https://arena.gov.au/assets/2019/11/renewable-energy-options-for-industrial-process-heat.pdf
36 https://bze.org.au/wp-content/uploads/2020/12/electrifying-industry-bze-report-2018.pdf
37 https://www.vic.gov.au/sites/default/files/2020-02/Appendix_6_Electrification_Industrial.pdf
38 https://www.vic.gov.au/sites/default/files/2020-02/Appendix_6_Electrification_Industrial.pdf
32
33
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The government needs to share more widely the actions and plans that are already in progress with
the business and commercial and community sectors, and enable those sectors to share the
information with their constituencies.

Transforming Energy Demand – Energy Efficiency
Energy efficiency and demand management are among the most cost-effective ways to
reduce emissions and energy costs for Victorians and support our transition to a smart,
distributed energy system.
Improving the energy efficiency of commercial and residential buildings
A transition away from gas consumption towards all-electric must be undertaken alongside a focus
on improving the energy performance and efficiency of energy demand. With housing for example,
there should be a push towards improving the thermal performance of the new and existing
dwelling. This would help to reduce heating requirements which is a significant consumer of gas in
the housing sector. The benefits would not only be a reduction in energy consumption but improved
health and wellbeing for occupants, reduced energy costs and a more resilient dwelling which would
be better able to accommodate changing climatic conditions. There are a range of cheap retrofit
opportunities currently available and demonstrated through various academic research as well as
with the research undertaken in recent years by Sustainability Victoria and other government
organizations. These retrofit opportunities include improving insulation and sealing up cracks and
gaps around houses. In the new housing space Environmentally Sustainable Design (ESD) guidelines
can help to improve design and performance outcomes. Examples such as the Cape Patterson
ecovillage and others in Victoria currently demonstrate that the ability to deliver housing above 8
stars is already within the industry.
The recent Future Homes competition39 sought to encourage the building of apartments in Victoria
that become world leaders in design, sustainability and livability. Winners are working with the
Department of Environment, Land, Water, and Planning (DELWP) and the Office of the Victorian
Government Architect (OVGA) to inform potential planning reforms. Alongside consultation with
local government, stakeholders and industry groups, DELWP will work to facilitate a streamlined
planning process for apartment developments which utilize the exemplar designs produced from the
competition. This is part of a broader program of planning system rule changes40 to support
statewide ESD outcomes.
New national residential building standards, including minimum energy efficiency standards are due
for adoption in 2022. Victoria is working actively with other jurisdictions, with options being
considered for this standard informed by the Trajectory for Low Energy Buildings41 agreed by the
former COAG Energy Council in 2019, including:
● raising the minimum requirement for thermal performance of new homes to the equivalent
of 7 stars achieve a level of thermal comfort equivalent to 7 stars; and
● introducing a new ‘whole-of-house’ approach to manage energy used for heating and
cooling, hot water systems, lighting and pumps for pools and spas, which could involve onsite renewable energy.

https://www.vic.gov.au/future-homes
As part of Plan Melbourne Action 80: Review of planning and building systems .
41 https://consultation.abcb.gov.au/engagement/energy-efficiency-scoping-study2019/supporting_documents/Trajectory%20for%20Low%20Energy%20Buildings.pdf
39
40
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Difficulty in acquiring the skills to build increasingly energy efficient buildings is often mooted,
alongside increased costs, as a barrier to achieving (and therefore not setting) new expectations in
the NCC. However, as usual, builders and architects are way ahead of policy changes and reaching
new levels of quality, acting to persuade and instruct their peers as to how this level of build can be
reached within current building practice. One group “Builders Declare” (a climate and biodiversity
emergency) has recently held a two-part webinar (available on Builders Declare YouTube Channel42),
“What makes & What breaks a High Performance home”.
With the NCC being updated every three years, it would not be a big step for Victoria to start
advocating for a minimum 8 star ‘whole of house’ minimum requirement in 2025.
In the meantime, could consider introducing incentives for ‘all-electric’ or ‘no-gas’ developments
within ESD policy, such as rate rebates for 8-star energy efficient new buildings or retrofits.

Improving the energy efficiency of existing residential buildings
This issue has been on the agenda across Australia for some time. A report produced by
Sustainability Victoria (2016) found that the average energy rating of pre-1990 houses was 1.57
stars43 and predicted that many of them will be around for another 20 plus years. It is imperative
that serious attention is given to upgrading existing properties, many of whom may be private rental
properties.
There are many retrofits (including those that can be temporarily applied to rental properties) that
can be done to these properties by applying the principles of passive solar design, alongside changes
in behaviour by occupiers.
Insulation (ceiling, floors, walls)
Double glazing – there are many DIY options
Curtains and pelmets
Solar orientation – enlarge north facing windows
Efficient home appliances and lighting
Ventilation to stop overheating in summer
External shading
Draught sealing gaps
Good ventilation - using cross flow
Changes to when power is used when solar is available
Low flow showerheads
The Victorian Residential Energy Efficiency Scorecard is a comprehensive assessment and advice tool
to assist people to understand and apply, at various cost levels, some or all of these retrofits. The
three main barriers to widespread use of the Scorecard are the availability of accredited assessors,
the cost to homeowners and public awareness.
The Energy Savvy Upgrades program44 appears to address, while only temporarily, the cost
component. It could be applied to a broader spectrum of eligibility and in a longer timeframe. A
strategy for increased recruitment of assessors is also required with some incentive for uptake of
training for the many members of community energy groups that are interested.

https://www.youtube.com/watch?v=bUVg9luLk4w&ab_channel=BuildersDeclare
https://www.mbav.com.au/news-information/news/sustainability/upgrading-energy-efficiency-existing-housing?sustainability
44 https://www.victorianenergysaver.vic.gov.au/get-help-with-your-bills/concessions-and-rebates/home-energy-assist-program
42
43
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The implementation of minimum standards for rental properties is an important development but
the government could go further in encouraging landlords to take up energy efficiency upgrades, for
example by including energy efficiency in the standards, or mandating disclosure of building energy
efficiency to prospective tenants. This could also be implemented for properties for private sale.
The importance of estate agents and property managers in this area has not been fully appreciated.
Apart from the Liveability Features Framework45, specifically developed by CSIRO for the real estate
industry, including an online specialist training course to prepare agents on how to identify and
promote liveability features, such as comfort, energy efficiency health and cost savings to
prospective renters or buyers, little attempt seems has been made to promote sustainability and
energy efficiency to agents and property managers, although research in this area was conducted by
Environment Victoria in 202046. The framework was developed in consultation with industry
organizations in the sustainable design, building construction and manufacturing industries. Victoria
should encourage partnership with the real estate industry in promoting sustainable housing.

Commercial buildings
Two-thirds of non-residential buildings standing in 2050 will have been built or refurbished after
2019 and buildings currently account for 18 per cent of Australia’s greenhouse gas emissions.
Trajectory for low energy buildings COAG, December 2018 is a Federal pathway to Zero energy (and
zero carbon) ready buildings47, both residential and commercial.
Energy efficiency provisions for commercial buildings should be substantially updated in NCC 2022
and 2025. Built to Perform: An industry led pathway to a zero carbon ready building code48 prepared
by the Australian Sustainable Built Environment Council (ASBEC) in 2018 has led the thinking in
updating the NCC. The report did not endorse the phase out of gas use in buildings, but was agnostic
in respect to the fuel used, while acknowledging that “Phasing out gas in buildings is likely to be
needed over the long term to meet Australia’s commitments under the Paris Climate Change
Agreement”. Commercial buildings use less gas overall than homes and it is harder to switch because
of the uses within the sector, cheaper gas and more expensive electricity.
The Victorian Government will need to use all avenues to influence the NCC update process to
include gas replacement, particularly in the face of the Federal Government’s “gas led recovery”.
More local action like the now fully subscribed Better commercial buildings49 program could be
reinstated, after proper evaluation of its effectiveness.

Sustainability of Gas Supply with Decreasing Demand
The 2021 Gas Statement of Opportunities (GSOO)50 from AEMO forecasts an improved gas supply
outlook compared to 2020, largely due to Australian Industrial Energy’s (AIE’s) commitment to the
Port Kembla Gas Terminal (PKGT) in New South Wales, Australia’s first liquefied natural gas (LNG)
import terminal. Another import terminal was proposed for Crib Point but this has now been
blocked by the Victorian government because of its potential impact on the local environment.
http://www.weldonco.com.au/new-page
https://environmentvictoria.org.au/2020/08/14/home-truths/
47 Opcit.
48 https://www.asbec.asn.au/wordpress/wp-content/uploads/2018/10/180703-ASBEC-CWA-Built-to-Perform-Zero-Carbon-ReadyBuilding-Code-web.pdf
49 https://www.sustainability.vic.gov.au/grants-funding-and-investment/funded-projects/energy-efficiency-and-reducingemissions/better-commercial-buildings
50 https://aemo.com.au/-/media/files/gas/national_planning_and_forecasting/gsoo/2021/2021-gas-statement-of-opportunities.pdf?la=en
45
46
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There is now projected to be sufficient supply to address the near-term shortfall forecasts of recent
GSOOs (deferring shortfall forecasts to at least 2026). Overall, annual existing and committed
Victorian production is forecast to decline by 43% from 2021 to 2025.
AEMO forecasts a 12.7% decrease in Victoria’s annual total gas consumption over the next five years
taking into account the gas use reduction measures that the government is proposing currently.
However, Northmore Gordon, commissioned by Environment Victoria,51 modelled gas demand
reduction from measures which align with the Roadmap found residential gas consumption could
fall by 73% by 2030, while on an annual basis there is enough supply capacity in Victoria until 2027
with a small shortfall from 2027 until 2030 before supply exceeds supply. Without a measure of
existing levels of gas leakage (fugitive emissions) through extraction and production, transmission,
distribution and end uses, it is difficult to know whether actions to reduce these would help to fill
the gap between supply and demand during those years. With less lost during end use because less
is being burned, there may be a gap reduction. Another factor may play a role as with a strong wind
in its sails, the cost of production of green hydrogen will have fallen sufficiently for the use of up to
10% green hydrogen within the gas reticulation system.

Sustainability of Electricity Supply with Increasing Demand
At present there’s almost always enough generation capacity in the power system to meet
consumers’ needs, and almost all interruptions to customers’ power supplies called ‘system security’
events– around 4% - are due to crisis problems in the grid, for example when a pole is knocked down
in a storm or power lines are damaged in bushfires. Only 0.3% of blackouts are caused by reliability
events - supply interruptions specifically because demand is higher than supply called 'unserved
energy’52.
Electrification will likely increase electricity demand and variability, including at peak times, and
place stress on the electricity grid. This extra demand will come from fuel switching, electric vehicles
(EV), and generation of renewable hydrogen as well as a consequence of increasing VER, though
some of this is ameliorated by behind the meter use of DER.
Reassuringly studies indicate that the required technical solutions are available to maintain secure
and reliable supply even under scenarios in which electricity emissions reach zero by 203053.
Maintaining a reliable supply of electricity requires the grid to keep within specified limits to voltage,
frequencies and power load. As cheap and plentiful solar (rooftop and large scale) and wind power
enters the grid, it pushes down the cost of power generation to zero and sometimes into negative
prices, causing spinning thermal generators (coal) not to get the market signal to stay in the mix, and
disconnect54. If sections of the distribution or transmission grid are overloaded and the stability of
the grid is threatened, demand response measures may be initiated, including regulation of
electricity feed-in from renewable energy systems including rooftop solar and micro-grids. The CEO
of the Australian Energy Market Operator (AEMO) was able to provide some reassurance recently
confirming that a collaborative effort is underway with rule makers, governments, industry and
consumer groups to develop a tiered arrangement that would see rooftop solar constrained only as

http://environmentvictoria.org.au/wp-content/uploads/2020/06/Vic-Gas-Market-Demand-Side-Study-Final-Report-1.pdf
https://www.aemc.gov.au/energy-system/electricity/-system/reliability
53 Electricity network transformation roadmap: key concepts report:
https://www.energynetworks.com.au/assets/uploads/key_concepts_report_2016.pdf
54 This has occurred six times in the past year with the most recent record observed between 11:30 to 12:00 on 14 March 2021
51
52
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a last resort as has been agreed in South Australia55. This is an area of concern as people like the idea
of receiving a discount on their electricity bills and worry that this will reduce if their ability to feed
into the grid is threatened.
Any development of policies must be consumer centred to ensure protection for consumers. If there
were penalties in place for energy network providers based upon reliability it would likely incentivize
improved performance. This is used in other sectors such as public transport where if services fall
below certain benchmarks there are financial penalties for the service provider. Policies also need to
account for innovations in energy networks and management which assume that consumers are part
of that active demand management (e.g. where air conditioners, solar systems are switched off for
periods of time to help grid stability).
Could there be an opportunity to link housing quality/performance to this somehow e.g. if you have
undertaken certain retrofits or your house meets a certain performance you are exempt from this
network management?
Storage
Temporary storage of electricity is another way to increase grid capacity for renewable energy and
smooth the supply. There are multiple available technologies for energy storage such as “BIG” or
community / residential scale lithium-ion batteries, hydrogen storage, pumped hydro,
flywheel56, electrochemical capacitors57, compressed air energy storage, regenerative hydrogen fuel
cell (RHFC) systems, electric vehicles (EV), community batteries, pumped hydro (PH), virtual power
plants.
Batteries
Since the middle of 2019 and the Tesla big battery installation in South Australia, the use of lithium
ion batteries to stabilize the electricity grid has mushroomed with government support for three
large-scale batteries in Western Victoria, with a combined capacity of 75 MW/114 megawatt hours
(MWh), is improving the reliability and security of Victoria’s electricity supply. In addition, the
Victorian Government has fast-tracked the procurement of the 300 MW/450 MWh Victorian Big
Battery – the largest lithium-ion battery in the southern hemisphere – to be installed near Geelong
and ready for operation by November 2021.
Also the power network operator Powercor pitched a plan in May this year to install up to 20 big
batteries totaling more than 1.1 gigawatt at key network centres across the state to help strengthen
the grid. The batteries will rely on decades old technology called syncons (Synchronous condensers
are one of the technologies used to maintain the frequency of the grid) but many experts say the
55

Given South Australia’s high penetration of renewables, a strong and collaborative partnership with
South Australian Power Networks and the State Government has delivered a suite of extra
management capabilities to support the secure operation of the South Australian network (Time of Use Tariffs available from 1 July 2020;
encouraging customers to use appliances in the middle of the day to soak up energy from rooftop solar; investment in enhanced voltage
management and monitoring and analytics in the low voltage network; and developing industry approaches and standards to support
introduction of flexible export limits for rooftop solar to respond to what is happening in the network at any given time.) From speech
given by ARENA Chief Executive Darren Miller at Australian Energy Week, 26 May 2021
56

Since the turn of the 21st century, flywheel energy storage systems have been used as part of uninterruptible power supplies for critical
industries where a continuous supply of power is vital. These systems are often used for load leveling and power quality control in place of
batteries because of their smaller size and their less demanding maintenance requirements.
57

Although capacitors are not yet widely deployed for grid support, they have been tested in a number of configurations. These include
adding rapid response storage to small distributed generation grids or micro-grids where they can provide fast reacting grid support when
the output from intermittent renewable resources suddenly falls and before a backup engine-based system can take over. Capacitors are
also being tested for high-voltage grid support services https://www.sciencedirect.com/topics/engineering/electrochemical-capacitor .
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focus should be on “grid-forming inverters”, an emerging technology that allows solar and other
inverter-based energy sources to restart the grid independently, rather than requiring grid operators
to first turn on a conventional energy source, like a coal or natural gas plant to reboot the grid after
a blackout.
Electric Vehicles
With the undoubted uptake in electric vehicles over the next decades, the amount of battery storage
potentially available in electric vehicles is huge. This issue has been addressed by the South
Australian Government with a project funded by the Government of South Australia and the
Australian Renewable Energy Agency (ARENA) as part of their Advancing Renewables Program58.
In 2020 a vehicle-to-grid (V2G) trial was implemented in the Australian Capital Territory employing
51 Nissan Leaf battery electric vehicles (BEV). When not in use as transport the Leafs will be plugged
in to provide electricity back into the grid. The Leafs provide Frequency Control Ancillary Services
(FCAS) to the National Electricity Market to keep a power grid operating at its optimum levels at
times of fluctuating demand, with injection or reduction of power. Vehicle to the home (V2H)
technology already exists that allows an EV’s battery to operate within a household’s electricity
system giving enhanced payback when EVs are coupled with local generation.
SA Power Networks (SAPN) believes that impacts may be seen first in situations where groups of
BEVs tend to come together in the same location at the same time to charge. The greatest risk area
for hotspots occurring in single locations are DC rapid chargers in public car parks, DC rapid highway
chargers, pool vehicles locations and bus fleets. Also a combination of denser than expected home
chargers, with a DC rapid charger and a series of AC fast chargers within a network area, for example
in areas surrounding universities. Demand management can address most hotspot situations if it is
appropriately applied. This can be achieved by providing price signals to encourage ideal charging
behaviour or using local storage.
In Great Britain, the National Grid Electricity System Operator’s Future Energy Scenarios program,
has predicted that up to 45% of households in Great Britain will provide V2G services with it seen as
an important mechanism to help achieve net zero emissions.
Financial incentives, planning and technological advances could allow for Vehicle to the Grid (V2G) to
become a Distributed Energy Resource (DER) that can be deployed by grid operators to supplement
peak demand.
Pumped Hydro
Pumped hydro energy storage is a technology that has existed for more than a century, with more
than 40 countries currently using this technology, but the Climate Council has concluded that large
scale energy storage projects, like Snowy 2.0 will not reduce, but increase our greenhouse gas
pollution59. Smaller scale projects like the Kidston pumped hydro project in Queensland which has
recently had funding confirmed for a 250MW/2,000MWh energy storage project, that will use two
disused gold mine pits near the central Queensland township of Kidston, combined with onsite
supplies of renewable solar electricity60.

58

. https://arena.gov.au/assets/2019/03/managing-the-impacts-of-renewably-powered-electric-vehicles-on-distribution-networks.pdf

59

https://www.climatecouncil.org.au/snowy-hydro/

60

Only the fourth such project constructed in Australia and the first for several decades.
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In 2017 the Australian National University (ANU) completed an audit of 22,000 potential sites across
Australia for pumped hydro61. Lead researcher Professor Andrew Blakers stated that Australia needs
only 0.1 per cent to support a 100 per cent renewable electricity system. Victoria had about 4,400
potential sites with potential storage of 11,000 GWh62. A Fact Sheet by the Department of Land
Water and Planning (DELWP) was positive about the potential of PH as part of a renewable
community power system which would also provide new jobs during the construction and
operational phases of the project.
Small scale pumped hydro may therefore have potential as a component of community projects,
although an alternative view of its potential has been expressed by Victoria University that because
of its cost compared to batteries, PH projects initiated in recent years have not been finalized,
including the Kidston project in Queensland. However, that contradicts an announcement on 24 May
2021 that funding had been finalized and construction was due to begin 63.
Hydrogen storage
Hydrogen can be produced with renewable energy and stored for later use in a regenerative
hydrogen fuel cell (RHFC) system when there is a shortage of renewable energy in the grid64. This
approach is already included in the Victorian Government’s plan.

Managing the Economy Efficiently and Equitably
Making sure that benefits of all these opportunities are not denied to the less well off
Finding 1 of the Legislative Assembly Environment and Planning Committee Inquiry into tackling
climate change in Victorian communities65 states that the impacts of climate change and the
transition to a zero emissions economy will not be equally shared among Victorian communities,
including those in different parts of the state, with different local industries, and with different social
and economic characters.
Any transition away from gas must recognise there may be some challenges for vulnerable cohorts
within our communities. This most likely manifests itself within the residential sector in low-income
and/or rental housing where households may not be able to afford potential financial impacts from a
switch from gas to all electric. The cost from switching to all electric is not just about the technology
switch (e.g. heat pump hot water and induction cooktops) but on the potential costs for other
elements which go along with that. For example, cookware may need to be updated to be suitable
for induction cooktops.
Recent actions by the government to work with community organizations66 to promote
improvements to the homes of vulnerable groups show the importance it gives to assisting the
neediest to reap the economic and health benefits from removal of fossil fuels in the energy sector.
Heating and cooling grants and rebates give a strong message67 to people to switch from gas to heat
pumps, but although there is funding support for solar hot water rebates through the Solar Homes
program there remains some reticence to promote heat pumps for water heating.
These sites require pairs of reservoirs at different altitudes, typically ranging from 10 hectares to 100 hectares, in hilly terrain and joined
by a pipe with a pump and turbine. All identified upper reservoir sites are outside national parks and urban areas.
62 https://arena.gov.au/assets/2018/10/ANU-STORES-An-Atlas-of-Pumped-Hydro-Energy-Storage-The-Complete-Atlas.pdf
63 https://www.vu.edu.au/about-vu/news-events/news/pumped-hydro-isnt-our-energy-future-its-our-past
64 https://pubs.rsc.org/en/content/articlelanding/2015/ee/c4ee04041d#!divAbstract, https://www.fchea.org/intransition/2019/7/22/unlocking-the-potential-of-hydrogen-energy-storage
65 Opcit
66 Community Housing Industry Association, Victorian Council of Social Services (VCOSS), St Vincent de Paul, Uniting Church and the
Brotherhood of St Laurence.
67 rebate to install efficient reverse-cycle air conditioners (a minimum 4-star equivalent energy efficiency rating), an additional $200 is
available to cap old gas heaters to ensure they are safe when they are no longer being used, and $500 for households that need to
upgrade their outdated electrical switchboard, so that this can work safely with these new appliances.
61
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Any financial support should extend not just to the technology or appliance but also ensuring that
consumers can make other changes required.
The Energy Savvy program may be a good model to expand upon with free assistance to participate
in the Solar Homes program and a refundable cost for a home energy assessment included in the
package.

Community Partnerships
Community benefit and input into planning secures social license for change. Many community
groups such as BCEG are active in Victoria, along with Councils that have declared a climate
emergency, with detailed plans to address emission reduction. Most of this activity will have been
recorded in the Legislative Assembly Inquiry, which found that innovation is a cornerstone of the
approach of many community energy groups, some of which have been facilitated by the
government through the Community Power Hub program, which has now been extended from three
to nine hubs.
Past innovations have included bulk buy schemes for solar systems and partnerships with energy
retailers for marketing of renewable energy developments like Hepburn Wind68.
New models and initiatives such as solar gardens69 and community batteries that will give people
who cannot have their own solar systems to benefit from others who can, will need changes in the
energy market rules. Victoria’s Neighbourhood Battery Initiative70 which is now in the consultation
phase will support trials of a range of neighbourhood battery models in Victoria, from feasibility
through to implementation. This is very much in line with Recommendation 13 of the Legislative
Assembly Inquiry.
The Inquiry report reflects the enormous interest and activity of community members in the climate
change mitigation sphere, and the success of their endeavours. But many submitters called for more
support from the Government and Geelong Sustainability observed how the quality of its work
improved once it was able to employ a part-time project officer. The inquiry recommended that the
government fund staff across Victoria to support community climate change action groups or
alternatively could expand the number of Sustainability Victoria Strategic Coordinators and locate
them throughout regional Victoria.
A simpler alternative might be to allow a proportion of any successful grant application to be spent
on administration.
Old initiatives like bulk buys can be extended to include heat pumps, batteries, induction cookers
and EVs.

Expanding The Clean Energy Workforce
The Legislative Assembly Inquiry advanced a number of ideas about transition support for at-risk
communities with targeted employment and retraining to support individuals in exposed industries.
Many contributors to the Inquiry referred to the Latrobe Valley Authority’s place-based work and
68

https://www.hepburnwind.com.au/

69

https://haystacks.solargarden.org.au/

70

https://engage.vic.gov.au/victorian-neighbourhood-battery-initiative-consultation
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the potential to scale it up into a ‘Just Transition Authority’ and establish a Minister for Transition.
Such a body would need to be able to coordinate the activities of all sectors and increase the
involvement of the community, as well as support grassroots action.
The Australian Council of Trade Unions (ACTU) believes that there is an enormous potential for
renewable energy jobs across Australia, but is concerned that many new renewable energy jobs
have been short-term, insecure and poorly paid, compared with the permanent, secure, well-paid
and unionized jobs in coal, oil and gas that often underpin regional economies71. As the President of
the ACTU says: “Workers have fought to make jobs in mining and energy safe and secure with fair
pay and conditions. The way forward must be a just transition which ensures that when workers are
employed in the renewable energy sector, these rights also apply”.
The existing workforce has some pockets of innovation and training, such as the Plumbing Industry
Climate Action Centre, but what is happening in TAFE about building workforce capability? How
many electricians are learning about working on EVs? Hopefully these issues are being addressed by
the Clean Economy Skills and Jobs Taskforce and the development of a will adequately ensure that
government investment in skills and training is targeted in the right areas. It is clear from some of
the issues raised for clarification in the consultation paper that the government is intending to work
with unions, industry and the Victorian TAFE and Training system to help to build the necessary skills
and capabilities, and support existing workers through the transition.
The government should ensure that renewable energy projects maximize local job creation through
procurement and hiring and local content planning to make the renewable energy industry an
industry of choice for workers. Particular attention should be paid to the limiting current practice of
outsourcing construction of renewable energy projects to labor hire contractors (that did not go well
with hotel quarantine!) which is where many of the poor employment practices occur.
The government has been criticized recently for not providing a business case for the Solar Homes
program. With so much funding being allocated to the gas replacement and other climate change
mitigation strategies it is important to have data collection and evaluation processes in place upon
which to base future decisions on where and how to go harder for the extra emission reduction
activities to meet the Paris target.

71

https://www.actu.org.au/actu-media/media-releases/2020/renewable-energy-sector-can-create-tens-of-thousands-of-secure-jobs
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