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About the Animal Justice Party

The Animal Justice Party (the AJP) is a political party established in 2009 to secure the interests

of animals and nature through Australia’s democratic institutions of government. Our vision is a

planet on which animals and nature have the right to live and thrive free from negative human

interference and a human society which functions with kindness and compassion within its

ecological limits as a responsible member of the Earth community. The AJP seeks to foster

respect, kindness, and compassion towards all species particularly in the way governments

design and deliver initiatives, and the manner in which these initiatives function.

In New South Wales the AJP has two elected representatives in the Legislative Council of NSW,

Mark Pearson MLC and Emma Hurst MLC. In Victoria, the AJP has an elected representative in

the Legislative Council, Andy Meddick MLC, and two councillors in Local Government, Councillors

Julie Sloan and Charlie Vincent.

This submission was prepared by the Victorian Submissions Working Group within the AJP. The

working group makes this submission on behalf of the AJP with the approval and the

endorsement of the Board of Directors.

Introduction

The United Nations Intergovernmental Panel on Climate Change (IPCC) released the sixth

assessment report on 9 August 20211. Every region on the planet is affected by

anthropogenic-climate change, and extreme droughts, floods, wildfires, heatwaves and storms

are all set to increase in frequency and severity if global heating continues. If drastic and

immediate action is taken we may prevent a global temperature rise above 1.5°C. Even in the

best-case scenarios, some of the changes are irreversible for millennia, including rises in sea

levels. The World Alliance of Scientists published their 2021 review of the planet's health based

on vital signs on 28 Jul 20212 - it has worsened since their first report in Jan 20203, in which they

posed a 6-point plan for climate action. Given the extent of damage and expected ongoing

climate damage, we cannot act too extremely, or too urgently; nothing will be an over-reaction.

We must act with urgency and extreme responses to have any impact on the extent of climate

damage.

3 Ripple WJ, et al. (2020) World Scientists’ Warning of a Climate Emergency, BioScience, 70(1): 8-12,
https://doi.org/10.1093/biosci/biz088

2 Ripple WJ, et al. (2021) World Scientists’ Warning of a Climate Emergency 2021, BioScience, 2021;,biab079,
https://doi.org/10.1093/biosci/biab079

1 IPCC (2021) Sixth Assessment Report - AR6 Climate Change 2021: The Physical Science Basis. ttps://www.ipcc.ch/report/ar6/wg1/
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Three major crises are threatening life on Earth - biodiversity emergency, climate emergency,

emerging diseases (e.g. COVID-19)4,5. Animal agriculture, and the way we use and abuse animals,

nature and the planet's resources are at the centre of them all6. The Victorian Government's

policy and governance must include appropriate, immediate and timely actions to address these

three existential crises.

Climate change is one of the five major drivers of biodiversity loss and ecosystem decline7 8. The

United Nations Global Biodiversity Outlook 5 report recognises the Biodiversity Emergency and

that we need to act with urgency to modify our actions in key areas9. It identifies eight critical

transitions that are required to shift to a "sustainable coexistence with nature". One of these

transitions is climate action, five of the transitions are related to industry, and one specifically

addresses infrastructure . If Victoria can act with urgency to employ this plan, we will be

well-placed to preserve biodiversity and ecosystems, tackle the climate emergency and support

the health and well-being of all Victorians, regardless of species. The eight transitions are:

1. The land and forests transition: conserve intact ecosystems, restore ecosystems, combat

and reverse degradation, and avoid and reduce land-use change.

2. The sustainable fisheries and oceans transition: protect and restore marine and coastal

ecosystems, and manage all ocean activities to ensure sustainability.

3. The sustainable freshwater transition: an integrated approach to guarantee water for

nature and people, improve water quality, protect critical habitats, control introduced

species and safeguard connectivity to allow the recovery of freshwater systems from

mountains to coasts.

4. The sustainable agriculture transition: redesign agricultural systems through

agro-ecological and biodiversity-sensitive practices.

5. The sustainable food systems transition: enable sustainable and healthy diets with an

emphasis on diverse foods, mostly plant-based, and reduce consumption of animal products

and production of waste.

6. The biodiversity-inclusive One Health transition: manage ecosystems, including agricultural

and urban ecosystems and wildlife, through an integrated approach to promote healthy

ecosystems and healthy people

9 Secretariat of the Convention on Biological Diversity (2020) Global Biodiversity Outlook 5. Montreal.
https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pdf

8 IPBES (2020) Models of drivers of biodiversity and ecosystem change.
https://ipbes.net/models-drivers-biodiversityecosystem-change

7 IPBES (2019): Global assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services. E. S. Brondizio, J. Settele, S. Díaz, and H. T. Ngo (editors). IPBES secretariat, Bonn,
Germany. 56 pages. https://ipbes.net/global-assessment

6 Intergovernmental Panel on Climate Change 6th Assessment Report https://www.ipcc.ch/report/ar6/wg1/
accessed 13/8/2021

5 Armstrong F. Capon A. & McFarlane R. (2020) Coronavirus is a wake-up call: Our war with the environment is
leading to pandemics. The Conversation 31/3/2020
https://theconversation.com/coronavirus-is-a-wake-up-call-our-warwith-the-environment-is-leading-to-pandemics-
135023 accessed 11/8/2021

4 Grandcolas P. & Justine J-L. (2020) COVID-19 or the pandemic of mistreated biodiversity. The Conversation
30/4/2020 https://theconversation.com/covid-19-or-the-pandemic-of-mistreated-biodiversity-136447 accessed
11/8/2021
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7. The sustainable climate action transition: employing nature-based solutions, alongside a

rapid phase-out of fossil fuel use, to reduce the scale and impacts of climate change, while

providing positive benefits for biodiversity and other sustainable development goals.

8. The cities and infrastructure transition: deploy ‘green infrastructure’ and make space for

nature within built landscapes to improve the health and quality of life for citizens and to

reduce the environmental footprint of cities and infrastructure.

Animal Justice Party (AJP) is concerned about the reliance on fossil fuel energy sources in

Australia. These have been scientifically proven to contribute to climate change. While we

recognise that humans rely on energy in their daily lives, we seek a solution that is not only

sustainable, but also considers the lives of other animals. Energy production is a major source of

greenhouse gases.

Alarmingly, Australia has the highest per capita emissions in the Organisation for Economic

Co-operation and Development (OECD), with 25 tonnes of greenhouse gases being emitted per

person every year. Australia has committed to reducing emissions by 5 percent from 2000 levels

by 2020, in line with The Paris Agreement (2015). Electrical energy generates a disproportionate

amount of greenhouse gases, but all fossil fuels have to be eliminated. Our energy sources are

placed into context in Figure 1. In 2017, despite our commitment to the Paris Agreement,

emissions increased10 by 0.8 percent – the third consecutive year with an increase in emissions.

It is clear that our current energy systems and strategies are failing.

Figure 1 - The relative climate impact of major sectors over the next 20 years in Australia.

10 https://www.climatecouncil.org.au/emissions-data-released-2017
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While “clean energy” and “renewables” are often put forward as solutions, these terms are

somewhat misleading, as all energy-harvesting technologies generate pollutants during their

life-cycles. Renewables, for example, require considerably11 more mining than nuclear. The

mining requirements of renewables increase still further if mining for battery or other storage

technologies is included.

Understanding the full consequences of energy production systems is necessary for meeting

demand while also safeguarding the ecological systems on which we depend12. Significant losses

of global biodiversity and ecosystem services are already occurring as a direct result of increasing

climate change. We need systems which simultaneously minimise impacts on animals at a

species and individual level, while reducing greenhouse gas emissions rapidly13.

It is a difficult problem.

Towards 2050: Terms of Reference

“The Victorian Government requested advice on the nature and timing of decisions regarding

Victoria’s gas transmission and distribution networks in a future where:

- Victoria’s carbon emission reduction targets are achieved

- sufficient and suitable energy and chemical feedstocks are available for domestic,

commercial and industrial use, and

- an option is available for hydrogen and/or biomethane to be part of the future energy

mix.

The focus of this request for advice is gas infrastructure in a future where Victoria achieves net

zero greenhouse gas emissions by 2050.

In developing our evidence base, we have considered four illustrative scenarios to achieve net

zero emissions for gas use in Victoria by 2050. The scenarios test key variables regarding the

potential technology mix (electrification, natural gas, hydrogen and biogas) and the mechanism

by which net zero emissions can be achieved – that is, whether emissions are eliminated or

managed by solutions such as carbon offsets and/or carbon capture and storage (CCS). The

scenarios illustrate the performance of these key variables but are not intended to be definitive or

reflect an optimal scenario. In brief, the four scenarios are:

- Scenario A: full electrification, no natural gas (by 2050), no CCS

- Scenario B: partial electrification, limited natural gas use (in 2050), limited CCS

13Animal Justice Party Energy Policy https://animaljusticeparty.org/wp-content/uploads/2019/04/ENERGY-NAT-Basic.pdf
12 https://academic.oup.com/bioscience/article/65/3/290/236920
11 https://acola.org.au/wp/esp/
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- Scenario C: green and blue hydrogen with carbon offsets, electrification, no natural gas

(by 2050), no CCS

- Scenario D: large-scale brown hydrogen, large-scale CCS, no natural gas (by 2050)14”

Thank you for the opportunity to contribute to this consultation. We will refer to the “To 2050:

Gas Infrastructure in a zero emissions economy” as To2050GI hereafter.

Principles

This submission is guided by our mission and vision and underpinned by our policies. The AJP has

policies developed in accordance with our core values: kindness, equality, rationality and

non-violence. Our policies cover animal, environment and human issues15. Our policies on

climate change16, energy17, environment18, land clearing19, natural gas20, wildlife and

sustainability21, and waste22 are particularly relevant to this consultation.

Our submission is structured following the questions posed in the submission template and the

themes proposed by the government; recommendations are provided throughout our

submission. But first we make some general observations.

General Observations

1) Carbon Capture and Storage

Fossil fuels, including natural gas, will not be part of any final clean energy solution to climate

change. It makes no sense to transition to natural gas, only to have to replace it with something

better in the near future. As a technology, even carbon capture and storage (CCS) attached to gas

power plants is unlikely (see IPCC Assessment Report 5, WG3, Chapter 7, page 539, Table 7.6) to

be clean enough for use in any solution20. As of 2021, there are small gas power plants where

100 percent of the carbon dioxide can be subject to CCS (NetPower23). Using such technology

does allow for gas to be used without combustion emissions. The issue of fugitive emissions may

23 https://netpower.com/

22 Animal Justice Party Waste Policy
https://animaljusticeparty.org/wp-content/uploads/2020/05/Animal-Justice-Party-Waste-Information-Sheet-May-2020.pdf

21 Animal Justice Party Wildlife & Sustainability Policy https://animaljusticeparty.org/policieslist/environment/wildlife-and-sustainability/
20 Animal Justice Party Natural Gas Policy https://animaljusticeparty.org/policieslist/environment/natural-gas/
19 Animal Justice Party Land Clearing Policy https://animaljusticeparty.org/wp-content/uploads/2017/11/land-clearingA4.pdf
18 Animal Justice Party Environment Policy https://animaljusticeparty.org/policieslist/environment/environment/

17 Animal Justice Party Energy Policy https://animaljusticeparty.org/wp-content/uploads/2019/04/ENERGY-NAT-Basic.pdf

16 Animal Justice Party Climate Change Policy https://animaljusticeparty.org/wp-content/uploads/2018/06/climate-changeA4.pdf
15 Animal Justice Party Policies https://animaljusticeparty.org/policies/

14

https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.vic-engage.files/4916/2622/6516/Gas_Infrastructure_Advice_-_Interim_R
eport_FINAL_4.PDF
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still make gas usage undesirable, unless these too can be vanishingly small. Given the high

impact of methane on radiative forcing, we believe that even leakages of 2 or 3 percent are too

high.

2) Targets

Interim targets are no substitute for long-term planning, in fact they may guarantee a poor

outcome.

Consider the following situation, well known to anybody with mathematical optimisation

experience. You have various cheap and quick methods of meeting a short-term goal. But in

choosing them you forego a more expensive, but ultimately superior pathway (Figure 2). The

analogy is climbing a mountain. If you only scan the ground close to your current position and

take the steepest path upwards, you may not get to the actual summit. Instead you may end up

at what is called a “local maximum”. Another common example is your car’s SATNAV. It could just

send you off down the closest street that heads in the direction of your destination; that would

be a target based approach. That could lead to a dead end or to a street that bypasses your

destination. Instead the SATNAV plans the entire trip prior to showing you the first step on the

route.

Current decarbonisation plans are short-sighted and driven by market or political forces. They

prioritise short-term greed as if it were an optimisation algorithm; it is not. Election cycle-driven

policies only add to the problems.

Figure 2 - Choosing cheap and quick methods to meet a short-term goal, may ignore a more expensive, but ultimately
superior pathway.
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3) New Technology

News headlines about new technology that will be “game changing” are a daily occurrence.

There is no shortage of laboratory-sized “breakthroughs”. The arduous and usually unsuccessful

path from laboratory to deployment at global scale is not sufficiently recognised; the first is

relatively easy to find funding for, not so the second. The US DoE Global Storage Database24

contains some 50 different types of “large battery”. How many total installations does each of

these have in the world? Only three have more than 50 installations; Lithium-ion, Lithium-Iron

Phosphate and Ice Thermal. If you want to roll out a technology at scale, then standardisation is

more important than model churn. At some point you have to stop waiting for silver bullets and

start building. Approaches to infrastructure dependent on the whims of private investment will

always be hostage to investment, leaving last week’s technology in favour of next week’s.

Q1. Do you have any further information, evidence, or concerns that you wish to

raise in relation to the scenario design and analysis?

1) Scenario A

Scenario A rests heavily on the existence of a hypothetical battery technology which does not

exist. There are no big batteries, only “big” batteries.

The DoE Global Storage Database25 lists global installations of “big” batteries, in addition to

pumped hydro systems. Some 406 of 454 such batteries list their energy storage capacity, and

the grand total is 3.7 gigawatt hours. In short, if we moved all of the world’s “big” batteries to

Victoria, it would cope with 1 hour of low demand. But might this change in the future? Probably

not. Why?

The IEA roadmap to net zero by 205026 calls for the construction of 20 gigafactories per year,

between now and 2030, starting this year; there are currently six. Each will provide batteries for

about ½ a million EVs (some 35 GWh per gigafactory). If all 200 are operating in 2030, they will

supply enough batteries for annual light vehicle production of about 100 million vehicles, which

will probably be considerably less than the annual total vehicle production rate (which will also

include trucks) in 2030. The development of hydrogen vehicles will be essential, but has not

captured the public imagination (or the sales) like EVs.

Light vehicle production has dropped from a peak of 98 million in 2018, but will probably rise

following the pandemic; assuming that developing countries actually develop.

How many more gigafactories will be required if grid storage also becomes common at scale?

The challenge of developing mines and supply chains to feed the 200 gigafactories is going to be

26 https://www.iea.org/reports/net-zero-by-2050
25 https://www.sandia.gov/ess-ssl/global-energy-storage-database-home/
24 https://www.sandia.gov/ess-ssl/global-energy-storage-database-home/
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even harder than building the actual factories themselves; putting batteries in people’s homes is

simply greedy; it is co-opting a valuable resource to maximise our personal cost savings with little

regard for the global consequences. It is a policy which matches Australia’s greedy vaccine grab.

Pumped hydro, on the other hand, is a solid well-tested technology, but is dependent on

favourable locations at the right scale. There have been quite a few proposals27 for pumped

hydro in South Australia; none are large (10+ GWh) and none have been announced as having

firm funding (as of August 2021).

2) Scenario C

Scenario C assumes Victoria can generate 207 PJ of biogas+biomethane.

There are several sources of feedstock that can go into biogas/biomethane; some are waste

streams and some are not. The source study which To2050GI seems to rely on is one by Deloitte,

“Decarbonising Australia’s Gas Networks28”. In Scenario C, biomethane is ramped up to 112 PJ on

top of 95 PJ of biogas. This aggregate of 207 PJ is considerably higher than the 48 PJ which

Deloitte estimated for Victoria. Deloitte estimates that 80 percent of this would come from crop

residues. They note that there would be competition for these residues, because they are a “soil

improver”. Using crop residues for energy is almost as irresponsible as burning old-growth

forests; or any forests. Without healthy soils, our food supply and exports are compromised.

Using crop residues for energy rather than returning them to the soil, is an incredibly bad idea.

To2050GI and the Deloitte study also mention animal waste. This would typically come from pigs,

chickens, and feedlot cows. Currently in Australia, some large piggeries use biogas from on-site

digesters and generators, and they can typically use them to run the piggery (lights, feedmill,

etc.). One US source29 estimates that 9 million pigs have a biogas potential to supply about 1.7

GWh. So Australia’s 2.5 million pigs might supply about 0.47 GWh. This is about 30 minutes

energy output of a 1GW power plant. The downsides, in addition to the suffering of the pigs,

include substantial methane emissions in addition to those captured as biogas, plus the foregone

sequestration that could be achieved by reforesting land used to grow the 1.6 million tonnes of

feed30 the industry uses annually in Australia.

To2050GI also mentions that Bulla Dairy Foods and the Australian Lamb company having a biogas

project. In a world that wants to roll back or limit climate change, there will be little or no place

for ruminant agriculture. These projects seem reasonable only in the context of a weak or

non-existent carbon price, and in the context of a lack of understanding of the magnitude of

30

http://www.feedgrainpartnership.com.au/items/1023/FGP%20Feed%20Grain%20Supply%20and%20Demand%20Report%20Oct%20
2018.pdf

29 https://www.biocycle.net/swine-manure-biomethane/

28 https://www2.deloitte.com/au/en/pages/economics/articles/decarbonising-australias-gas-distribution-networks.html

27 https://en.wikipedia.org/wiki/List_of_energy_storage_projects_in_South_Australia
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animal agriculture’s contribution to climate change. Australia’s cows, in particular, have long had

a much bigger impact31 on warming than the coal we burn in our power stations.

Burning biogas from landfill is better than releasing it; and it can serve some local energy needs.

However, it is not a significant source of energy.

Recommendations:

1. Do not rely on a technology that does not exist; it is highly risky. Despite decades of

well-funded effort, grid scale batteries are too expensive to use for anything except

frequency control.

2. Make efforts to capture and use, or bury, landfill emissions; otherwise we do not see a

role for biogas, especially not from ruminant industries that need to be removed with the

same urgency as coal and other fossil fuels.

Q2. Do you have any further information or evidence that can help identify an

optimum scenario for a net zero emissions gas sector in 2050?

There must be no gas sector in 2050, other than components where CCS is feasible.

Recommendations:

3. Phase out all natural gas use and export except where all emissions can be sequestered.

31

https://www.theage.com.au/politics/federal/the-missing-link-in-the-garnaut-report-20080709-3cjh.html?pag
e=-1
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Q3. What policies and/or regulations, if any, are needed to support the

development of low carbon pathways such as biogas, green hydrogen, and

carbon capture and storage?

Hydrogen is typically seen as a multipurpose energy transport medium. It can be burned in

vehicles as well as being a form of energy storage for electricity generation. How does it compare

to other alternatives for vehicles? Namely biofuels or electric vehicles (EVs). Compared with

oil-based fuels, soy-based biofuels reduce transport emissions or carbon dioxide by

approximately 74 percent32 . Other biofuels perform differently, but none is clean enough as a

long-term solution. Biofuels require large amounts of what should be wildlife habitat. As it is a

core AJP goal to maximise land available for wildlife by minimising our own land use33, biofuels

do not present as a viable transport option. Hydrogen of some “color” will be essential for

transport because it is highly unlikely that global battery capacity can be scaled up to provide a

100 percent EV fleet. See comments in Q1 on Scenario A. The issue to be decided is the minimal

eco-footprint method of making hydrogen. There is currently no hydrogen bulk carrier fleet, so

prospects of a hydrogen export industry in the next decade are non-existent. Any export or

import would need to be as ammonia, which can be shipped in vessels designed for LPG.

Ammonia is not particularly energy-dense ,so you need a considerable amount of it. For

example, the recently rejected34 Asian Renewable Energy hub project in Western Australia aimed

to produce35 some 10 million tonnes of ammonia (NH3) per year by covering 666,000 hectares in

wind turbines and solar panels. The project involved clearing over 20,000 hectares of this. This is

around 186 PJ, which is in the ballpark of vehicle fuel requirements listed in To2050GI; but there

are still significant losses when this ammonia is converted to hydrogen for actual use in fuel cells.

The AJP is opposed to such a massive loss of habitat to produce vehicle fuel. We note that during

the development of the Wheatstone LNG hub in WA, some 30,000 animals were moved36 from a

1,000 hectare site over a period of seven years. How many years and how many animals would

be moved from a site the size of the Asian Renewable Energy Hub? Or would they simply be

bulldozed?

36

https://www.theguardian.com/australia-news/2019/jul/26/gas-plant-construction-makes-wa-history-by-moving-30000-native-animals-to
-safety

35 https://www.epa.wa.gov.au/sites/default/files/Referral_Documentation/Supporting%20Document_20.pdf

34 https://www.afr.com/companies/energy/govt-blocks-giant-wa-green-energy-export-project-20210621-p582p2

33 Animal Justice Party Wildlife & Sustainability Policy
https://animaljusticeparty.org/policieslist/environment/wildlife-and-sustainability/

32 https://www.afdc.energy.gov/vehicles/diesels_emissions.html
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Recommendations:

4. We urge Infrastructure Victoria to treat the habitat loss associated with so-called green

hydrogen seriously; and investigate other options. It may be that CCS and steam

reforming of natural gas is better; or something entirely different.

Q4. What is your view on the best ways to maintain the reliability and

affordability of Victoria’s gas supply if natural gas use declines?

The very nature of this question is concerning. ‘IF natural gas use declines’? Natural gas use

without CCS must decline in the short-term and cease in the long-term if we are to get to net

zero quickly, as the latest IPCC report implies that we should.

We acknowledge that enormous changes will be required within households and large and

small-scale commercial enterprises to significantly reduce or eliminate our usage and reliance on

gas as an energy source. Time will be needed to evaluate and consider the future alternatives, so

there will be an ongoing need for gas supply in the short-term, and this supply needs to be stable

and reliable. However, any significant investment in this supply would be imprudent, as it will

only waste resources that could be better directed towards cleaner sources of future energy

supply.

A careful balance is required between not allowing our existing gas energy structure to fall into

disrepair or to cause significant negative impacts on households and businesses, and ensuring a

secure supply framework in the short-term.

If significant resources are invested in maintaining, and even in some areas, improving our

current gas infrastructure, this will create an entire new set of issues. Private companies that

have invested in infrastructure that is soon to become obsolete will face having stranded assets;

this will translate into increased costs of supply as they seek to recoup their investment, and also

the potential for taxpayers to be forced to subsidise decommissioning costs (how these costs will

be borne has not yet been decided). The more money spent on infrastructure at this late stage,

the higher those potential costs may be.

The focus must move towards transitioning away from gas as soon as possible. Less users will

alleviate the pressure on the existing infrastructure and therefore lessen the need for upgrades,

hopefully allowing existing systems to see out their lifetime without requiring significant works.

This highlights the need for timely changes to occur.
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Recommendations:

5. Assess the health of current gas infrastructure in Victoria. Identify infrastructure nearing

end-of-life, and concentrate efforts to decommission these first.

6. Monitor and repair existing infrastructure where necessary to minimise future

disruptions and to identify any issues early.

7. Identify opportunities to increase energy efficiency, to lessen reliance on gas within

homes, and prioritise in terms of the affordability of adopting these changes.

8. Investigate the impacts of COVID-19 on gas use. Request independent modelling to

demonstrate various scenarios and impacts on commercial use, in particular, over coming

years.

9. Investigate the costs and viability for any infrastructure works that must be carried out, to

also ensure compatibility with alternate forms of gas such as hydrogen, biogas or

biomethane.

10. Evaluate the environmental impact of digging up and replacing existing pipe

infrastructure for different gaseous fuels. Consider the impacts of replacing existing pipe

on wildlife and wildlife habitat.

11. Evaluate the risks to nearby communities from building biomethane processing plants

and replacing pipe infrastructure, in case of gas misadventure or accident.

Q5. What else can you tell us about the implications of decarbonisation

pathways for the electricity generation, transmission and distribution networks?

South Australia has the highest penetration of wind and solar power in Australia, and one of the
highest in the world.

Analysis of the electricity use in SA37 (Figure 3), shows that despite a heavy deployment of
rooftop photovoltaic systems (PV), the electricity required from the grid has not dropped. The
graph shows the grid-supplied megawatt-hours per person per year in SA between 2004, when
the state began its renewable roll out in earnest, and the latest 2020 AEMO carbon dioxide
intensity data. There has, however, been a drop in the minimum demand in SA, such that the
grid operators are using remote disconnection of rooftop PV to stabilise the grid.

37

https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/market-operations/settlements-and-payments/settl
ements/carbon-dioxide-equivalent-intensity-index
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It appears that people with rooftop PV are, presumably because they see it as essentially free
electricity, simply using more electricity; but still using the same amount from the grid. In many
contexts, this is called a rebound effect38.

Figure 3 - South Australian grid supplied energy per person.

Figure 4 - Comparison of electricity by source South Australian and Victoria
Source data: https://www.energy.gov.au/publications/australian-energy-statistics-table-o-electricity-generation-fuel-type-2018-19-and-2019

Comparing the percentages of electricity from different sources is interesting and useful for the
Victorian effort (Figure 4).

If Victoria uses SA as a model, then it would need to quadruple its wind power and triple its solar
power while dropping coal. While the current Victorian gas generation capacity is adequate to
handle peaking in a coal-based load system, they will not be adequate with high levels of wind
and solar, due to higher ramp rates and lower inertia. Therefore, Victoria will be forced into
expanding gas use if it drops coal. Victoria will then be in the same bind as South Australia,

38 https://esrc.ukri.org/about-us/50-years-of-esrc/50-achievements/the-rebound-effect/
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having a grid with low inertia and system strength. AEMO declared a shortfall of system strength
in SA in December 202039,which is expected to run until at least 2023.

As SA expands its wind generation, more and more will have to be either curtailed or exported.
As you can see from Figure 4, SA is currently getting about 38 percent of its electrical energy
from wind. Once wind power supplies are close to its capacity factor over any period, there will
be times where it can supply 100 percent of demand. This means that if you double the amount
of wind capacity, then whenever it is very windy, you will be supplying 200 percent of demand;
meaning either export or curtailment. This is part of the reason for the additional EnergyConnect
interconnector. A hydrogen industry could be one way of soaking up curtailed wind, but hydrogen
electrolysis plants are very expensive, and waiting for excess wind would mean that it spent
considerable time idle; making for very expensive hydrogen.

South Australia has one of the largest batteries in the world, but it is purely for frequency control,
not energy storage; meaning it cannot supply power on a still night.

The modeling by DORIS Engineering40, used in To2050GI seems to use a simple model to size
battery requirements for Scenario A. Namely, to handle 24 hours without sunshine or 168 hrs
without wind. This does not capture at all the significant non-linearity of storage needs when
using real world data. Shaner et al.41 found that the storage needs to grow rapidly as a function
of the reliability required; typically this is something like having energy to handle demand with
losses of at most 0.002 percent. The storage required depends on the “overbuild” of the
renewable system. By “overbuild” we mean the ratio of renewable capacity to average demand.
Wind power can be relied upon for about 10 percent of its nameplate capacity. This means that if
you wanted a guaranteed 1GW of power using only wind, you would need 10GW of wind power.
Shaner et al. estimated the battery requirements for a wind, solar and storage-only system of
various configurations and overbuild ratios.

For example, if you have five times more capacity (with a 75 percent wind 25 percent solar
system) than average capacity demand, you will need storage for four full days of total demand.
Most renewable modelling is, like that of DORIS, overly simple and ignores real world42

requirements; seriously underestimating either storage or overbuild requirements, or both.
Overbuild has serious economic and policy consequences, in addition to simply being required to
meet demand. As overbuild ratios grow, then profitability declines and curtailment grows.

Recommendation:

12. Consider the South Australian problem and find a solution found.

42 https://www.cell.com/joule/comments/S2542-4351(18)30048-5

41

https://kencaldeira.wordpress.com/2018/03/01/geophysical-constraints-on-the-reliability-of-solar-and-wind-power-in-the-united-states/

40

https://www.infrastructurevictoria.com.au/wp-content/uploads/2021/07/DORIS-Gas-Infrastructure-Advice-Scenario-Analysis-I-Study-R
eport.pdf

39

https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/Operability/2020/2020-System-Strength-and-Inertia-
Report
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Q6. How can the use of Victoria’s existing gas infrastructure be optimised during

the transition to net zero emissions, over the short (10 years), medium (20 years)

and long-term (30+ years)? How can the Victorian Government assist in this?

We need to employ big picture thinking and modelling rather than just looking towards the next

target to hit, with little or no regard for the long term implications of the actions taken to reach

the goal.

The focus must remain on how we will reach net zero emissions for Victoria, and it is abundantly

clear from the modelling and reports that inform this and the ‘gas roadmap’ consultations, that

any reliance on natural gas as an energy source keeps us further away from that goal.

As such, the only use for Victoria’s existing gas infrastructure is its suitability for repurposing to

supply alternate gases. Continuing to think about how to use existing natural gas supplies and

infrastructure less harmfully, is counterproductive and stultifies big picture thinking.

Recommendations:

13. Evaluate existing gas infrastructure for suitability for transitioning to supply hydrogen,

biogas and biomethane.

14. Investigate the costs associated with these changeovers.

15. Consider the environmental impact of these proposed changes on wildlife and wildlife

habitat.

16. Create an independent body to oversee the transition to net zero emissions goals, to

minimise disruptions caused by changes in government and corresponding agendas and

vested interests.
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Q7. What principles should apply or what measures will be needed to manage

the impacts of gas decarbonisation on households and businesses?

Gas usage in Victoria is high, due to previously abundant and relatively inexpensive supplies43.

Currently, 83 percent of homes in Victoria are connected to mains gas44. Overall, 66 percent of

Victorian households use gas for water heating and 64 percent use gas for space heating45. Our

high reliance on gas requires careful planning to move households to alternative energy sources,

predominantly electrification, as this allows the production of energy with no net emissions if

clean sources of energy are used.

If there is to be a significant push towards electrification, requiring the replacement of these

appliances, there needs to be careful consideration of the costs involved. The costs for

individuals in changing large-scale appliances such as heaters and water heaters could be

prohibitive, particularly for lower socioeconomic populations. This may be despite government

subsidies and the long-term savings attributable to newer, more energy efficient appliances. The

costs of changeover must also be assessed.

The viability of making these changes in rental properties must also be considered. The current

proposal to ensure all rental properties have a two star energy-efficient heater from March

202346 is such a low bar to set, that this requirement highlights the lack of serious attention

being given to the impacts of climate change and the need to act now.

Considering the current reliance on gas for heating homes and the commercial sector, increasing

the energy efficiency of buildings will have a profound effect on gas usage (as well as on energy

usage for heating and cooling when alternative energy is being used). Energy-efficient changes

include appliance upgrades, but also building better insulated and draft-proof houses.

Energy efficiency changes apply to existing houses and must include minimum building standards

for houses in the future. Consideration must be given to site selection for new residences, energy

efficiency, thermal comfort of residents, and the ability of appliances to conform to standards

and support the aims of the 2050 net emissions targets. Upgrades to existing structures must

also be investigated in respect to the costs involved and creating minimal disruption to residents,

whilst still ensuring they meet new standards of living and efficiency.

Additionally, infrastructure related to health, such as hospitals, must receive the same

considerations, both for existing and planned future structures.

46 https://www.energy.vic.gov.au/energy-efficiency/minimum-rental-standards

45 Victorian Government (2021) Help Build Victoria’s Gas Substitution Roadmap: Consultation Paper.
https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.vic-engage.files/1716/2544/4975/Victorias_Gas_Substitution_Roadmap_
Consultation_Paper.pdf

44

https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.vic-engage.files/1716/2544/4975/Victorias_Gas_Substituti
on_Roadmap_Consultation_Paper.pdf

43

https://s3.ap-southeast-2.amazonaws.com/hdp.au.prod.app.vic-engage.files/4916/2622/6516/Gas_Infrastructure_Advice_-_Interim_R
eport_FINAL_4.PDF
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Considerable consumer education will be required to promote understanding and acceptance of

why significant changes are required. Highlighting the opportunities for job creation and

improved health and comfort levels for those living in rental properties may assist with

increasing acceptance of disruption, changes and financial implications of change.

Recommendations:

17. Do not expand natural gas use, whether from coal seam or other sources47.

18. Do not invest in existing gas infrastructure upgrades or developments.

19. Implement a carbon tax on fossil fuels.

20. Prohibit any fossil fuel expansion48

21. Immediately cease subsidies of non-clean energy.

22. Include the impact on animals and the environment, and human and planetary health, in

the selection criteria for all clean energy sources49.

23. Eliminate vested interests in decision-making.

24. Prioritise long-term solutions which will help us meet our climate emissions target.

25. Evaluate the environmental impact of each source of alternative energy, in both the short

and long-term.

26. Evaluate alternative forms of energy to consider the environmental implications of

different geographical locations. For example, offshore wind farms must be evaluated

separately to land-based wind farms.

27. Implement a carbon tax on both the coal and animal agriculture industries50

28. Direct carbon taxes into clean energy solutions, sustainable, plant-based food agriculture

systems and education51.

29.Rapidly transform to a carbon-free energy infrastructure52.

30. Protect existing forests and marine habitats from further destruction53.

31. Invest in the development of new, clean, animal-friendly energy technologies54.

32. Investigate the health impacts of increasing thermal comfort and efficiency of homes.

Compare with data from other nations where available, to assess the impacts of

increased costs to achieve thermal comfort, compared to increased savings in health

expenditure and hospitalisations.

33. Create targets for energy, waste and thermal efficiency for new houses and infrastructure

that align with 2050 zero net emissions targets.

54 https://animaljusticeparty.org/policieslist/environment/energy/
53 https://animaljusticeparty.org/policieslist/environment/climate-change/
52 https://animaljusticeparty.org/policieslist/environment/climate-change/
51 https://animaljusticeparty.org/policieslist/environment/climate-change/
50 https://animaljusticeparty.org/policieslist/environment/climate-change/

49 https://animaljusticeparty.org/policieslist/environment/energy/

48 https://animaljusticeparty.org/policieslist/environment/climate-change/
47 Animal Justice Party Natural Gas Policy https://animaljusticeparty.org/policieslist/environment/natural-gas/
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34. Create a roadmap for upgrading existing housing and infrastructure to the same, or

similar, standards.

35. Ensure appliances in new houses or buildings such as hospitals, are electric, to support

the zero net emissions goals for Victoria by 2050.

36. Explore clean energy options and emerging technologies for clean energy and the

cost-effectiveness of incorporating into new housing.

37. Investigate the costs associated with various methods of increasing energy efficiency in

homes. Compare the costs with expected levels of consumer acceptance and uptake

when considering subsidies, long-term no interest loans, and incentive schemes.

38. Consider subsidy schemes for low cost, high benefit repairs/upgrades to existing homes

such as draft-proofing.

39. Study consumer attitudes towards climate change and their acceptance and

understanding of the changes required to meet net zero emissions targets. Investigate

perceived barriers to change and expectations of what support is required.

40. Create new courses to upskill workers in the gasfitting and maintenance industry

immediately. A course offering a broad overview of skills required for working with a wide

variety of new energy sources will allow workers to evaluate which areas interest them

and assist with forward planning.

41. Upskill interested workers to begin early, as early takers can offer on-the-job training and

support to other workers.

42. Develop training across a number of institutes, and offer a range of modes to create a

simple, easily accessible process for learning.

43. Integrate training in emerging energies into existing course material as soon as possible,

to ensure that new graduates or apprentices are completing their study with appropriate

training, rather than requiring additional study in the near future.

44. Explore barriers to study and/or transitioning to new roles within the energy sector and

develop potential solutions. Identify transferable and universal skills to facilitate

transition to new roles.

45. Evaluate the numbers of workers required to implement each possible alternative energy

source, to facilitate comparison and planning.
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Q8. What polices, programs and/or regulations should the Victorian Government

consider or expand to encourage households, commercial buildings and small

businesses to reduce their gas use?

The transition to a net zero emissions Victoria is already complex, without regulatory constraints

adding further complications. We need to ensure that all legislation, regulations, acts, guidelines

and standards align with the emissions goals of our state, and do not add an unnecessary

regulatory burden or in some instances, act counterproductively to our goals.

For example, the requirement to ensure ‘gas supply to the boundary’ (where possible)55 in new

housing estates is counter to the push to move away from gas usage and may create unnecessary

costs for new developments; money that could be better utilised for clean energy solutions.

A thorough study of our legislative framework surrounding energy supply, building and planning,

and environmental protection is required to identify gaps, contradictions, and issues, so these

can be remedied as soon as possible to facilitate moving towards our net zero emissions goals

more readily.

Recommendations:

46. Compile a complete list of legislation, regulations and standards which may impact upon

energy efficiency and energy supply in Victoria

47. Align these with the goals of our net zero emissions targets and identify where there are

contradictions between different pieces of legislation, or where they present barriers to

moving forwards.

48. Identify discrepancies between federal and state legislation which may act as a barrier to

meeting our net zero emissions goals.

49. Investigate how these can be mitigated, recognising that federal emissions goals differ

from those for Victoria.

50. Create a roadmap for how decommissioning of gas infrastructure will occur. Include

assessment of costs involved and how these will be borne.

55 http://s3.dpcd.vic.gov.au/planning_scheme_history/c33fb7e179658ce93fcbb816c09d260c.pdf
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Q9. What policies, regulations or other support, if any, do you think are needed

to support industrial users to switch from natural gas to lower emissions energy

sources or chemical feedstocks?

We haven’t explored these issues sufficiently to comment.

Conclusion

Unlike other political parties, AJP knows that it does not have all the answers to what is a tough

problem. The first step is to look realistically at all aspects of the problem and ignore the

ideological advocacy that claims that the problem is simple and that it is only bloody-mindedness

holding us back. Rushing off in a 100 percent wind+solar+battery direction without thinking

about the very real problems, is a recipe for failure. Even more important than acting quickly, is

acting in a way that will not lead us further down the gas dead end path that we have been

following for 20 years.

There are a multitude of factors that need to be considered when evaluating all possible options

for how Victoria will source and use energy in the future. Plans for reaching net zero emissions

targets must contain the flexibility to adapt to change in the future, as new information is

discovered, as well as provide the structure for how these adaptations will be implemented.

We hope that the issue of how Victoria will reach net zero emissions by 2050 will be approached

by taking a broad view, not merely focusing on short-term solutions, stop-gaps, and interim

targets that are meaningless in the bigger picture. We must create a state that has reduced its

energy consumption, utilises clean energy solutions, and prioritises care and respect for the

environment during decision-making processes.

All decision-making must also be informed by comprehensive, independent, scientific and

mathematical analysis. Energy solutions must be viable on the scale needed to provide for the

population size of Victoria and not only in a laboratory or small-scale scenario. This should not

preclude investment in innovation and emerging technologies, in fact, these must be

encouraged, and plans must be flexible enough to allow for change and their adoption.
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The AJP believes that education, and particularly education aimed towards young people, is

essential to undo the negative ideas and ignorance fostered by decades of inappropriate,

short-sighted and unethical government policies56.

Climate change is a global emergency requiring immediate and substantial action across all

sectors of society. We must act before we cross “tipping points” that will make further climate

deterioration unstoppable and irreversible57. We must act now and we must do so by adopting

long-term, big-picture thinking and being unafraid to make changes that will not always be

popular in the short-term.

57 https://animaljusticeparty.org/wp-content/uploads/2018/06/climate-changeA4.pdf
56 https://animaljusticeparty.org/policieslist/environment/wildlife-and-sustainability/
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