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Overview and Introduction 
Thankyou for the opportunity to contribute to this important discussion. I have worked in the energy 

and climate sectors for over four decades, and my comments are based on this experience. 

The structure of this submission initially responds to the questions presented by Infrastructure 

Victoria. This is followed by more detailed comments on the issues raised in your questions. 
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Key points related to Infrastructure Victoria questions  
 Do you have any further information, evidence or concerns that you wish to raise in 

relation to the scenario design and analysis? 

Yes. See main submission - key points: 

• Emission scenarios should focus on cumulative emissions (and overall carbon budget) not 

annual emissions: IPCC’s recently released SPM (p.38) notes that global temperature 

increase correlates closely to cumulative emissions, not annual net emissions. The speed of 

response matters – a lot! Indeed, the underlying driver of climate change is the net radiative 

forcing of extra greenhouse gases in the atmosphere. At present, this is far above pre-

industrial levels. We need to reduce the concentration of greenhouse gases from around 

500ppm CO2 equivalent (of which CO2 is about 420 ppm) to under 350 ppm. Pre-industrial 

concentrations were around 270ppm. So there is a case for infrastructure planning to 

consider targets to achieve beyond zero emissions as soon as possible. 

• With regard to economic impacts, the broader context should be considered. For example, 

the Business Council of Australia Living on Borrowed Time (2020) estimates unchecked 

climate change could cut Australian GDP by 6%, a loss of $34 trillion and over 880,000 jobs 

over the next 50 years, while effective action would grow the economy by 2.6% ($680 

billion) and create over 250,000 jobs.  Economic analysis should incorporate a ‘social carbon 

cost’ of $20 to $100/tonne, as well as avoidable social, environmental and financial costs of 

climate change impacts.  

• The IV scenarios do not adequately factor in the potential to apply electricity efficiency 

measures (and demand management & response, energy storage) to existing inefficient 

electric equipment (eg resistive water heating and space heating, old appliances) to free up 

electricity supply capacity and reduce consumer costs. Also the consumer perspective 

should be explicitly considered. For example, disconnecting from gas avoids ongoing 

substantial fixed gas supply charges (over $300/year in many cases). If a consumer buys a 

reverse cycle air conditioner for cooling, they effectively get a zero capital cost, low running 

cost heater. These issues are discussed in detail in Appendix 1, my submission to the 

Victorian government’s gas substitution consultation. 

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

scenario for a net zero emissions gas sector in 2050? 

Yes, see relevant sections of my submission, including Appendix 1. I have prepared a Victorian 

scenario that considers a combination of effective electricity and gas efficiency and switching from 

gas. This implies reduced need for investment in electricity supply infrastructure compared with IV 

scenarios and those prepared by others, such as the Frontier Economics study for the gas industry 

(see Hydrogen vs electrification: Why ENA's Gas Vision is a house of cards | RenewEconomy).  

It will be important to learn from experience elsewhere. For example the Australian Capital Territory 

is implementing a multi-pronged approach to gas transition and the European Union and states in 

the USA are also driving rapid transitions.  

 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? 

It is important that efforts to develop these options do not delay roll-out of cost-effective existing or 

more rapidly developing alternatives, because of the impacts of cumulative emissions and costs 

associated with delay. The options noted in the question involve significant uncertainties regarding 

https://reneweconomy.com.au/hydrogen-vs-electrification-why-enas-gas-vision-is-a-house-of-cards-96820/
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technologies, costs, timing and targeting, though each of them has potential applications. 

Nevertheless, targeted application for industrial feedstock, bioenergy in rural areas and associated 

with sewage treatment, and some industrial processes may be appropriate. So RDD&C investment 

may be useful, but should be carefully targeted, and we may be able to rely on work done 

internationally or elsewhere in Australia. 

 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 gas industry should be encouraged and required to measure, report publicly and minimise 

methane leakage from all gas infrastructure including behind meters, and including any gas imported 

from interstate or overseas. A carbon charge related to the 20 year climate impact of gas leaks 

should be applied to all Victorian gas sales through Victorian regulatory tools. Transition costs 

impacting on vulnerable gas consumers should be managed through subsidies from electricity 

networks for switching from gas and limiting gas bills if gas-related prices increase relative to 

electricity. Victorian government legislation controls both energy networks and retailing. A planned 

transition could start with shutdown of parts of the gas grid that are old, leaky, or already seriously 

under-utilised. The gas industry should be required to ensure reliable supply and, where this 

increases consumer costs, cross-subsidies from the electricity sector could be used to limit impacts 

on remaining gas consumers.  

 What else can you tell us about the implications of decarbonisation pathways for the 

electricity generation, transmission and distribution networks? 

It is a time of dramatic and wide-ranging change and extreme uncertainty. The key messages are 

that decarbonisation is likely to happen much faster, and at lower cost than most studies suggest, 

and that it will be driven by consumers and businesses in chaotic and disruptive ways. Electric 

technology costs, such as heat pump HWS units and large heat pumps will become cheaper and 

work better, due to economies of scale, maturation of supply chains and global technology 

development. Synergies with appliance efficiency and smart management, as well as energy storage, 

will reduce costs. Unexpected factors such as fire and flood, driving increased consumer interest in 

independent energy solutions, and radical business models will impact on demand.  

 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? 

It depends what is meant by ‘optimise’. If the aim is to cut carbon emissions as fast as possible at 

least societal cost, the answer could be very different from an analysis that focuses on the impacts 

on the gas industry from reducing the economic life of gas assets. The extent of ‘entitlement’ of the 

gas supply and infrastructure industries to protection from financial loss must also be considered 

relative to the risks most businesses take when they invest. For example, AGL has recently ‘written 

down’ the value of its electricity assets by a significant amount (AGL hit by huge losses as it 

scrambles to catch up with switch from baseload | RenewEconomy ). This risk is a reality for all 

businesses involved in a disrupted market, and the gas industry must face it.  

Infrastructure Victoria’s interim report notes that Victorian gas assets have a value of almost $6 

billion. It is not clear if this estimate is the market value, depreciated value or replacement value. 

This matters when ‘value’ is being optimised. It seems likely that the market value of these assets 

will decline unless the industry can demonstrate that it has a profitable role in a rapid shift to zero 

https://reneweconomy.com.au/agl-hit-by-huge-losses-as-it-scrambles-to-catch-up-with-switch-from-baseload/
https://reneweconomy.com.au/agl-hit-by-huge-losses-as-it-scrambles-to-catch-up-with-switch-from-baseload/
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net emissions. This outcome would be driven by global forces far beyond the control or influence of 

the Victorian government.   

Infrastructure Victoria’s interim report also notes that half of Victoria’s gas distribution 

infrastructure is at least 40 years old, so its value is likely to be largely depreciated. So trials of H2 

blends and local H2 supply could be carefully targeted to newer areas while older areas could be 

targeted for transition to 100% efficient renewable electricity. It seems likely that extensions of gas 

networks into new housing developments would be uneconomic compared with all-electric options. 

For individual consumers, avoided fixed gas supply charges and behind-meter and local avoided gas 

infrastructure costs, as well as benefits from rooftop solar, efficiency, volatility in gas prices, etc 

seem likely to drive consumer choice.   

Different groups of consumers could be affected in very different ways, so targeted government 

interventions are likely to be required. Powerful political and business groups are working hard to 

distort outcomes.  

Government can manage transition by allocating transitional support, sharing costs across 

organisational boundaries, offering long term finance, funding training, etc where market distortions 

and barriers undermine societal level, long term optimisation.  

 What principles should apply or what measures will be needed to manage the impacts of 

gas decarbonisation on households and businesses? 

Long term societal level economic, social and environmental outcomes, and flexibility to respond to 

rapid and unpredictable changes and shifts in trends are important, as discussed earlier. Households 

and businesses that are not in a position to act to limit transitional cost impacts should receive 

assistance to reposition themselves for the future, not just to subsidise present costs. 

 What policies, programs and/or regulations should the Victorian Government consider or 

expand to encourage households, commercial buildings and small businesses to reduce their gas 

use?  

A comprehensive, integrated energy/decarbonisation program is needed. This should include the full 

range of policy tools, combined to support each other. For example, a combination of timely 

information in useful forms, active promotion, incentives and regulatory measures can work 

together. Each decision-maker must experience signals that motivate and shift them towards making 

choices that support societal goals while not adversely impacting on their overall welfare. Key 

consumer factors such as split incentives, abuse of market power, excessive discounting of future 

benefits and lack of timely and actionable information must be addressed.  

 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? 

This is a complex area. For example, increasing numbers of businesses are being impacted by higher 

gas prices and price volatility, driven by the linking of our gas markets to global LNG markets, as well 

as the decline in low cost Bass Strait gas resources. So there is an economic development case to 

assist businesses to shift energy sources, and to improve energy efficiency and management. At 

present, many Victorian businesses massively under-invest in energy efficiency. They apply criteria 

such as requiring very short payback periods for investment in energy efficiency, lack effective 

monitoring and analysis of energy use and efficiency, especially for gas, and lack recognition of the 

enormous potential of digitalisation and cross-supply chain collaboration. These and many other 
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factors mean that Victorian business has many remaining and emerging opportunities to profitably 

build a better future. Also, modular, flexible electric manufacturing technologies could support 

relocation of industry to rural and regional areas beyond existing gas grids. 

In the 1980s, government-owned energy utilities ran well-resourced expert specialist business 

advisory centres that offered independent advice and demonstrated emerging technologies, and 

played key roles in transformation. We need something like them now. We also need clear targets 

and accountability for business performance, like mechanisms applied in the successful Energy 

Efficiency Opportunities program that operated nationally from 2007 to 2014. I have worked in 

these areas for many years, and it is tragic to see the widespread failures to capture cost-effective  

business benefit and enhanced productivity through innovation and optimisation of energy and 

resource use. 

The Big Picture 
Around the world, increasing numbers of studies are showing that strong and urgent action to 

decarbonise can deliver substantial net benefits while reducing adverse and costly impacts from 

climate change. This view is reflected in the pandemic recovery strategies of many countries and 

studies by groups such as the International Energy Agency, World Economic Forum and more. The 

Business Council of Australia, as noted earlier in this submission has also recognised this. It is 

critically important to recognise that, despite large net benefits, there will be losers in any transition 

to zero emissions, as in almost every major transition. Their circumstances should not be allowed to 

distort action, because the costs of delaying action are very large, though there can be a case for 

transition support. 

The IPCC’s recent Summary for Policy Makers (SPM 2021) has highlighted some key issues for 

consideration in infrastructure policy, which has long-lasting and pervasive implications for the 

operation of a society. 

Cumulative emissions matter, not annual emissions 
IPCC SPM (p.37) shows global cumulative carbon emissions correlate with temperature increase.  
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This means that the speed of our climate response matters. Delaying action in the hope that future 

technology developments, such as cheap green hydrogen or Carbon Capture and Storage will cut 

emissions is a problem, not a solution. Delay reduces our already small available carbon budget. 

Table SPM2, p. 41 shows how sensitive our global carbon budget is to both the temperature increase 

we are prepared to accept, and the probability of achievement we accept. If we assume Australia is 

entitled to our population’s share of global population, and we want to achieve an 83% chance of 

limiting temperature rise to 1.5C, Australia’s share of our global 300 GT CO2 budget would be 940 

Mt CO2e. That’s about two years of our present emissions. If we aimed to simply maintain our 

present share of global emissions, our budget would be 3900 Mt CO2, about 10 years of our present 

CO2 emissions. That is why global experts suggest Australia needs to cut its emissions by over 70% 

by 2030. 

 

 Table SPM2, p.41 of IPCC SPM 

A household level case study of cumulative emissions 
To explore the situation at the micro-level, I have compared the cumulative emissions of a typical 

Victorian household using gas for central heating, hot water and cooking, with a total annual gas 

consumption of 75 gigajoules, with the same household using reverse cycle air conditioning, a heat 

pump hot water service and induction cooktop/electric oven (consuming 4150 kWh of electricity for 

these activities each year) that delivers the same level of useful heat energy. The comparison 

assumes electricity emission intensity will decline from 0.85 kg CO2e/kilowatt-hour initially, to zero 

over 15 years. Gas scenario 1 shows the outcome for gas with a 53% reduction in gas emission 

intensity over the same period, while gas scenario 2 shows the outcome for a 79% reduction. The 

gas scenarios reflect possible rates of transition to renewable hydrogen/biomethane.  

The cumulative emissions of the all-electric option over the 15 year period are 58% lower than the 

fixed gas emission intensity option and 43% lower than the 79% emission reduction gas scenario. 

It is clear that purchase of an efficient all-electric home using grid-sourced electricity in Victoria 

today will deliver significantly lower cumulative emissions over 15 years than any likely ‘renewable 

gas’ scenario. A home with rooftop solar and higher star rating would have much lower emissions.    

Also the consumer perspective should be explicitly considered – for example, disconnecting from gas 

avoids ongoing substantial fixed gas supply charges, often exceeding $300/year. Rooftop solar PV is 

cost-effective. If a consumer buys a reverse cycle air conditioner for cooling, they effectively get a 

zero capital cost, low running cost heater. To deliver a similar level of service with gas would require 

purchase of a gas heater and either an evaporative cooler or a cooling-only air conditioner. This, as 
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well as the avoided cost of installing gas pipes and meters, could offset present higher capital costs 

of heat pump HWS and induction cooktops – which should decline over time.  

 

Analysis should be conducted regarding the long term costs for new buildings and developments to 

install gas networks, factoring in likely energy prices, fixed charges etc in comparison with adoption 

of all-electric/PV (and energy storage/smart management) solutions.   

Transition costs impacting on vulnerable gas consumers should be managed through subsidies for 

switching from gas and limiting gas bills by cross-subsidising costs for tenants and vulnerable 

households that remain on gas from electricity retailing and network revenues, if gas-related prices 

increase relative to electricity. One way of facilitating this would be to merge electricity and gas 

network operations (see, for example, Grattan Institute Flameout p55). 

Methane leakage and other environmental and health impacts support a shift from 

fossil gas 
The SPM (Fig SPM2, p.8), reproduced below, shows that, over the past decade, methane has 

contributed almost half of observed net global heating, and more than half as much as carbon 

dioxide. This reflects the much higher short term warming effect of methane relative to the 100 year 

Global Warming Potential values commonly used for carbon accounting. Given the increasing 

urgency of fast reduction of emissions, this short term impact should be factored into Infrastructure 

Victoria’s analysis. 

This has significant implications for future gas supply, especially if Victoria consumes increasing 

amounts of gas from sources with higher fugitive emissions, such as Coal Seam Gas and some 

sources of LNG.  

There is very little data on leakage from ‘behind the gas meter’ infrastructure, which can be 

significant (see Methane leaks from water heaters are high, but fixable, Stanford researchers find | 

Energy  Gas Leaks—and It’s Worse Than We Thought | NRDC and Major U.S. cities are leaking 

methane at twice the rate previously believed | Science | AAAS (sciencemag.org)). The Stanford 

study suggests average annual methane leakage per gas HWS is 1.6 kilograms. The  climate impact of 

this leakage from a household gas water heater is 130 kg CO2e using the 20 year GWP. Annual CO2 

emissions from combustion (using 100 year GWP) are around a tonne.  The gas industry has no 

incentive to measure or reduce behind-meter emissions, as they increase revenue from gas sales. 
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https://energy.stanford.edu/news/stanford-researchers-find-methane-leaks-us-water-heaters-are-high-fixable
https://energy.stanford.edu/news/stanford-researchers-find-methane-leaks-us-water-heaters-are-high-fixable
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NGGI scope 3 emissions factors exclude leakage from low pressure distribution systems (see p.69 
National Greenhouse Accounts Factors 2020, Australian Government Department of Industry, Science, Energy 

and Resources). So we don’t really know how much methane leaks from the overall gas 

supply/consumption system.  

Many gas fields also have significant proportions of carbon dioxide, which may be released to 

atmosphere during production, increasing the effective climate impact from fugitive emissions. 

Gas use also has other environmental impacts (see Kicking-the-Gas-Habit-How-Gas-is-Harming-our-

Health.pdf (climatecouncil.org.au)). 

 

Need for an integrated approach that includes electricity efficiency improvement 
The impact of a shift from gas on the need for investment in additional electricity supply capacity is 

often overstated. It should be seen in context. For example, if just a million electric vehicles were 

trickle charging at only 2 kilowatts each, it would add 2,000 megawatts to demand. Conversely, if 

they were feeding power in for homes at the time of peak demand, they would reduce peak load by 

the same amount.  

Studies are often based on replacing present winter peak gas demand that factor in generous 

assumptions regarding the efficiency of gas heating. Ongoing improvements in building thermal 

performance, electric equipment efficiency and utilisation of thermal and battery energy storage can 

lead to very different electricity infrastructure requirements.  

The graph below shows the reduction in annual thermal energy requirements of a dwelling as its 

NatHERS star rating is improved. Clearly the scale of action to improve the thermal performance of 

existing and new buildings has major implications for the level of heating energy use.  

https://www.climatecouncil.org.au/wp-content/uploads/2021/05/Kicking-the-Gas-Habit-How-Gas-is-Harming-our-Health.pdf
https://www.climatecouncil.org.au/wp-content/uploads/2021/05/Kicking-the-Gas-Habit-How-Gas-is-Harming-our-Health.pdf
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As building performance improves, its peak heating and cooling demand typically declines. Existing 

building codes are silent on peak demand, but it is feasible and desirable to incorporate peak 

demand limits into building codes, and offer incentives to buildings with low peak energy demand. 

 

The mix of solar, wind, hydro and bioenergy will influence the available supply of renewable 

electricity at a given time, and the need for energy storage. The graph below, from AEMO, shows an 

example of the possible requirement for ‘deep storage’ such as pumped hydro or hydrogen. The 

need for such investment is clearly very sensitive to the thermal performance of buildings in both 

summer and winter, as well as the efficiency of electric technologies. For example, replacement of 

resistive electric water heating and space heating would leave more renewable electricity capacity 

available, reducing the requirement for deep storage. While most electric water heating occurs 

overnight, not at times of peak electricity demand, reducing this load would provide additional 

electricity that could be stored for use at peak times using short term storage such as batteries. 

 

The graphs below show the results of my simplified analysis of the potential impact on winter peak 

electricity demand of a complete transition away from gas in Victoria. It highlights the significance of 
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driving electricity efficiency to ‘free up’ existing electricity supply capacity, as well as improvement in 

thermal performance of existing and new buildings. It also compares future winter peak electricity 

demand to summer demand, which drives investment in electricity infrastructure at present. 

 

Industrial and commercial energy issues 
As shown in Figure 2 of Appendix 1, Victorian industrial gas demand has been falling. Ongoing site 

closures, structural change, efficiency improvement and fuel switching seem likely to continue this 

trend. The large Exxon Altona refinery seems likely to close soon, along with at least one other site 

at Laverton. The proposed energy-from-waste facility at the Maryvale paper plant will reduce fossil 

gas demand. Gas price and volatility issues also discussed in Appendix 1 add further pressure to 

industrial gas demand. 

Appendix 1 also points out that poor quality data means the efficiency of existing industrial and 

commercial gas use may have been significantly over-estimated. This means estimates of the 

economics of efficiency improvement and electrification have been distorted in favour of the status 

quo. Remarkable developments in digitalisation such as Industry 4.0 are beginning to transform 

industry. Circular economy models and waste reduction policies are shifting demand from traditional 

materials to virtual solutions, dematerialisation, low carbon materials (eg engineered timber 

construction), use of recycled materials, etc. Modular manufacturing technologies are transforming 

the nature of manufacturing.  

Also discussed in Appendix 1 is the range of industrial process temperatures actually required, rather 

than the temperatures at which heat is provided. Much of Victoria’s industry (eg food and 

beverages) requires relatively low temperature heat. Rapid developments in high temperature heat 

pumps overseas seem likely to deliver process heat at up to 150-200C in coming years.   

Significant biogas developments may well occur in rural and regional areas, beyond existing gas 

grids, so they may be independent of existing gas infrastructure. 

So the gas industry and gas consumers are under pressure from many directions, not just 

electrification.   
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Conclusion 
Infrastructure Victoria’s interim report is very useful, and has supported important consultation and 

engagement. However, its limitations mean that it may have under-estimated the benefits of rapid 

transition from fossil gas in Victoria. More sophisticated scenarios must be developed and explored. 

IV has recognised that energy efficiency underpins all reasonable scenarios. Victoria must 

dramatically scale up its efforts in this area if it is to capture maximum benefit across the economy 

and society, and accelerate progress towards a zero emission economy.  
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APPENDIX 1: SUBMISSION – VICTORIAN GAS SUBSTITUTION ROADMAP   
Alan Pears AM Senior Industry Fellow, RMIT University; Fellow Climate & Energy College University 

of Melbourne,  

  

My background 
I have worked in the energy area for over four decades across all sectors, and with community, 

government and business. I have played key roles in development and implementation of energy 

and climate response policies, programs and strategies, as well as analysing energy use at many sites 

and assisting in development of green appliances and buildings.  

I provide advice to and contribute to projects with a wide range of organisations on energy and 

climate issues.  

Recommendations 
Recommendations: 

• Shift from an ‘annual emissions’ accounting approach to a ‘carbon budget to 2050’ 

approach, so that delay in emission reduction action is factored into decision-making, and 

policy reflects the reality that it is cumulative emissions that matters, not annual emissions. 

• Lead, encourage and require urgent action to cut emissions from fossil gas production and 

use by applying a comprehensive range of policy measures that motivate, empower and 

mobilise Victorians using incentives, financing mechanisms, information and supported by 

increasingly stringent mandated standards, certification, enforcement and training.  

• Develop and implement targeted measures that focus on and assist with gas-related 

emission reduction actions consistent with the above approach to carbon accounting: 

o High winter gas consumers in the residential sector and high gas intensity consumers 

in commercial and industrial sectors 

o Electricity consumers that have high consumption and demand at times of present 

and projected future stress on electricity supply systems under high electrification 

scenarios 

o Consumers in parts of the gas grid that are near to end of life and/or have high 

leakage, with a view to shutting down those parts of the gas grid instead of investing 

in BAU replacement 

o Vulnerable households including renters, to assist them to shift from gas and offset 

any gas price increases beyond trends in electricity prices 

o All consumers with old gas appliances or equipment close to replacement, 

renovators and new buildings and industrial energy consumers, to assist them to 

adopt zero emission options  

o Gas consumers who rely on trucked gas or LPG with a view to eliminating these high 

cost fossil fuel options or shifting them to biogas/biomethane 

• Consider spreading transition costs across both gas and electricity retail prices, and over 

time so that gas consumers do not suffer excessive cost increases during transition but are 

rewarded for appropriate action 

• Support development and adoption of measurement and analytics modules that provide 

gas, electricity and water users with timely information on energy and water use, in forms 

that provide ‘actionable insights’ suited to their knowledge and language, using technology 

that can be installed, controlled and removed by users without technical assistance      
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• Encourage and mandate appliance and equipment manufacturers and installers to 

incorporate features that provide feedback on energy use, diagnostic advice to consumers 

and, subject to consumer approval, third parties regarding emerging faults or maintenance 

requirements and potential to optimise energy use. 

These recommendations may seem overly specific, but my experience shows that the fine print of 

policy design and the quality of implementation are critically important. 

Climate 
Response to climate change is increasingly urgent. This includes rapid emission reduction, 

adaptation (to changing climate and adjustments to policy and business responses) and removal of 

greenhouse gases from the atmosphere. The International Energy Agency has proposed that no new 

development of fossil fuel production should occur. It has also pointed out that allowing existing 

fossil fuel infrastructure to operate for its economic life would drive additional global heating 

beyond the global aspiration of 1.5C. 

Australia, as a high per capita emitter and a wealthy country, has a responsibility to act aggressively. 

The social, economic and environmental costs of ongoing climate change are now recognised to far 

exceed the costs of action. The emotional trauma and financial impacts of bushfire and flood 

recovery and uncertainties of living in fire or flood prone areas during extreme weather are 

becoming visible.  

Global heating is driven by the net warming effect of greenhouse gases in the atmosphere, not our 

annual level of emissions. So achieving zero net emissions by 2050 on a linear trajectory will mean 

that global heating will continue until our planet reaches a new, higher temperature and 

dramatically different equilibrium for the systems on which humans rely. Climate impacts are driven 

by cumulative emissions, not annual emissions. Policy must be driven by impacts of emissions on our 

remaining carbon budget to 2050. This approach means that the speed of response is recognised, 

not just the potential to meet a level of annual emissions by 2050. 

Financial and business regulators are applying increasing pressure to senior management to act, as 

shown in Figure 1. Global action is accelerating with government driven green recovery strategies 

and proposals for border charges for products imported from countries without effective policies. 

Voluntary action by businesses, communities and individuals is ramping up. Slow movers will be 

losers. 

FIGURE 1  
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Fossil gas contributes around 15% of Victoria’s annual greenhouse gas emissions. The Victorian 

government has a key role here. It regulates energy retailers and network operators, and is expected 

by the community and business to ‘keep the lights on’. It drives urban planning, housing and many 

other areas central to management of emissions and adaptation.     

Victoria’s climate targets are net zero GHGs by 2050, 28-33% reduction by 2025, 45-50% by 2030. 

While these are ‘internationally respectable’ targets, they are just stepping stones to the far stronger 

achievements required to remain within our remaining carbon budget, and to limit global heating 

and its impacts. Australia’s Paris commitment is based on a cumulative carbon budget, not a level of 

emissions in a particular year.  

This means the timing of emission reductions matters: earlier action means we are more likely to 

meet our targets. This has significant implications for strategies to transition from fossil fuels.  

State governments still control legislation that frames the behaviour of energy network operators 

and retailers. This means the Victorian government can influence and regulate the behaviour of 

these businesses. This potential must be utilised to drive rapid and effective action on emission 

reduction, consumer protection and equity as part of a gas transition strategy. Several 

recommendations made in this submission can be delivered through use of these powers.  

Failure to pursue practical options today, in favour of future solutions that rely on major 

technology developments and cost reductions undermines success. 

Gas and Victoria 
Victorian gas demand is dominated by the residential sector, and by heating of buildings and water. 

Figure 2 shows recent trends in gas consumption from DISER Table F (2020). This shows a steady 

decline in industrial gas use, a plateauing of residential gas use, increasing commercial sector 

consumption and very variable use of gas for electricity generation. 

Construction of LNG export plants in Queensland has pushed up both prices and price volatility for 

Victorian gas consumers, as international LNG market prices and diversion of gas to exports affect 

local prices: as long-term contracts are renegotiated, this will have further impacts. As Bass Strait gas 

reserves run down, we face increasing shortfalls in local production during winter, when gas demand 

is much higher than in summer, despite Victoria remaining a net exporter on an annual basis, as 

shown in Figure 3. While the AEMO graph in Figure 3 shows a ‘1-in-20 year’ peak day gas 

consumption of about 1240 TJ/day, in the Consultation Paper (p.21) it is noted that a peak of 1308 TJ 

occurred on 9 August 2019.  

It is important to manage concerns about potential gas supply shortfalls without investments in 

additional gas production for which a need to repay capital costs adds to pressures to maintain gas 

consumption and associated emissions, risks and costs. End user focused reduction in winter gas 

demand should be a priority.  

Supply side options include national government action to divert gas from export for local use at or 

below a smoothed ‘net-back’ price, and enhanced seasonal gas storage. An option that is ‘less 

worse’ than development of additional local gas fields is LNG imports – as long as the facility is 

located at an environmentally acceptable place and the LNG is sourced without any expansion of 

global LNG production. While LNG emission intensity is higher, due to the energy intensive 

liquefication process, fugitive emissions from both carbon dioxide and (very climate active) methane 

from new gas fields and interstate imports may be higher. LNG prices are likely to be high, but global 
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prices tend to moderate when we may most need it in our winter, which coincides with northern 

hemisphere summer, when their gas demand is lower.  

Increased ventilation of buildings in response to the COVID pandemic may further increase peak 

heating demand and overall winter gas consumption. This may also have implications for estimation 

of peak electricity implications of shifts from gas – though this is also influenced by uncertainty 

regarding estimation of efficiency of gas heating in extreme weather and other factors discussed 

later in this submission. 

On the other hand, foreshadowed closure of some industrial sites, such as Exxon’s Altona plant, and 

other factors discussed later could reduce future gas demand. 

Increasing concerns about indoor air pollution, appliance safety, high gas prices and volatility in gas 

pricing, significant fixed charges for residential gas consumers, declining environmental impacts and 

costs of electricity, and advances in competing end use technologies are changing attitudes towards 

gas. The Climate Council (Why is gas bad for climate change and energy prices? 

(climatecouncil.org.au) ) has reported on a range of issues, including concerns about indoor air 

pollution and safety. 

 These trends add to pressures for government leadership of a gas transition strategy.    

As discussed later in this submission, efficiency of gas use is generally low. Strong action to address 

monitoring and benchmarking shortcomings, and education and training about alternatives to gas 

use are key factors in an effective gas transition strategy. 

Significant electricity consumption by fans, pumps, and controls can be associated with gas use, so 

shifting from gas can also reduce electricity consumption. This can reduce the net impact on 

electricity supply systems.  
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FIGURE 3 

 

Residential gas consumption per household varies greatly across the housing stock, as shown in 

Figure 4. This graph uses 2001 data from a Victorian government survey. Policy proposals related to 

this issue are discussed later in this submission.  

FIGURE 4  

 

Publicly available data on how gas is used, and for what purposes, is very limited. This makes it very 

difficult to evaluate the efficiency of gas use, and the services it provides. My observation from 

analysis of quite a few residential, commercial and industrial sites, is that efficiency of utilisation of 

gas is poor, but it is usually assumed to be fairly good. For example, the ITP (2019) study for ARENA 

assumes heat is produced from gas at 80% efficiency across all sectors. When overall system 

efficiencies are considered, this is very optimistic. This overestimation of gas efficiency is 

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

0 10 20 30 40 50 60 70 80 90 100

%
 c

o
n

su
m

er
s

% total MJ

Top 10% Melbourne residential consumers used 23% of 
gas, top 5% used 13% Average consumption 55,341 

MJ/year



17 
 

problematic, as it biases effective policy making, financial comparisons and design of alternative 

solutions. I discuss this later in this submission, when I look at each sector in more detail. 

There is an urgent need for much more rigorous and detailed monitoring of gas use relative to 

delivered services to provide ‘efficiency indicators’ at point of use across all sectors. 

Gas pricing is an increasing concern for both individual consumers and the broader Victorian 

economy. The combination of declining cheap reserves, exposure to international LNG prices and 

substantial fixed charges for residential consumers is driving higher consumer costs and greater 

volatility in business gas costs. Future winter gas prices seem likely to increase, as discussed earlier.  

Price volatility is a serious issue for industrial consumers, as it makes broad business planning much 

more difficult, adding to business risk. High fixed charges for residential consumers, often over $300 

annually, can impact on low income, small and efficient households. Fixed charges can only be 

avoided by disconnecting from the gas supply, which requires all activities that rely on gas to be 

converted to electricity. 

Climate issues seem likely to influence fossil gas prices, for example through border pricing measures 

being considered by other countries and voluntary emission reduction commitments by Australian 

businesses. Where businesses purchase carbon offsets as part of their emission reduction strategies, 

they are effectively applying a carbon price to all their decisions regarding energy use and emissions. 

Offset prices seem likely to increase over time. Even if ambitious targets for cost reduction of 

renewable hydrogen are met, timing is uncertain and likely to be more than a decade away. 

The emission intensity of fossil gas is likely to increase, as discussed earlier. Present statistics exclude 

impacts of ‘behind the meter’ gas leaks, which are not well-documented. 

Victoria has a strong ‘gas culture’, with high penetration of gas use. This reflects past low prices and 

the image of gas as ‘clean’ relative to coal-fired electricity and firewood. Victoria’s building and 

plumbing industries respond to perceived consumer preferences for gas. Victoria also has a 

significant gas appliance manufacturing sector, though imported gas appliances such as 

instantaneous gas water heaters and cookers are capturing increasing market shares. These factors 

create inertia that requires active government intervention, including transitional support and 

education. 

Electricity and Victoria 
Victorian electricity consumption is relevant to the gas transition because: 

• Improving electricity efficiency frees up existing generation capacity to help cope with 

additional electricity demand from electrification of activities that previously consumed gas 

• Transition from gas will potentially increase electricity consumption and peak demand 

The trends in Figure 5 show a gradual decline in manufacturing sector electricity use while 

commercial sector consumption has grown and residential use has been fairly flat. The significant 

adoption of rooftop solar ‘behind the meter’ in homes (and recently commercial and industrial 

sectors) has masked some growth in electricity consumption. The electricity industry consumes over 

15% of Victorian electricity, through on-site use and losses from powerlines. 

The future demand picture will change significantly. Growth in rooftop solar, electric vehicles 

(including e-bikes as well as cars and trucks), ongoing change in the structure of the economy and 

population trends will play contribute. Trends in electricity efficiency, demand management, storage 

and electrification across all sectors will also play important roles.  
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FIGURE 5 

 

 

The increasing frequency and scale of climate-driven natural disasters will complicate electricity use, 

with potentially more use of backup generators, off-grid renewable energy systems and other 

disruptions. Our increasing reliance on reliable electricity supply for internet, essential services and 

even to operate gas appliances means high reliability is increasingly important. Given that most 

supply interruptions are due to incidents in local distribution networks, it seems likely that 

distributed energy solutions close to the point of consumption, that maintain electricity supply, will 

be adopted by increasing numbers of consumers. 

Closure of coal-fired power stations will reduce electricity consumption by the electricity industry. 

Power line losses, responsible for around 10% of electricity use, may decline in fringe of grid areas, 

where energy-wasteful single wire earth return (SWER) lines, which can have high losses that 

increase with (current)squared and length, are replaced by off-grid electricity systems, or experience 

lower current flows. Lower voltages in local electricity networks can reduce energy waste by, in 

many cases, improving appliance efficiency while protecting appliances from damage due to 

excessively high voltages. High voltage transmission line losses (which are relatively small) may 

decrease due to higher voltages and improved technologies such as batteries limiting peak current 

flows, though increased transport of electricity from regional renewable energy generators and 

between states may increase losses.  

An information-driven approach 
A key potential factor that will impact in many ways on both electricity and gas demand will be 

digitalisation and communications.  

Timely feedback to operators of appliances, equipment and buildings will support identification of 

faulty and poorly maintained equipment – a much bigger issue than most realise, and is poorly 

documented. Complex interactive effects will occur as optimisation of management of equipment, 

not just on individual sites, but across value chains, occurs, as reflected in Figure 6. For example, if 
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refrigerated food is maintained at the correct temperature, supermarkets will not need to cool it 

down after delivery. Reduced food waste through improved value chain management will avoid the 

energy wasted in producing food that is not eaten.  

Lack of meaningful, timely feedback on energy use for consumers is a critical problem across all 

sectors, especially for gas. In order to provide ‘efficiency’ indicators, data from multiple data streams 

is needed, along with data analytics. This means appliances and equipment must ‘self-monitor’ key 

performance parameters (eg power input and indicators of service delivered such as temperature 

and volume of air or water delivered), and gain access to additional data such as weather conditions, 

benchmarking against expected performance and other factors. Increasing numbers of appliances 

have the capacity to diagnose repair issues, but it is not delivered to users to help them identify 

emerging problems and maintenance issues such as need to clean filters. This information can help 

optimise operation and avoid crises like unexpected failure of a fridge or hot water service. It can 

also be integrated with capacity for remote management of demand. 

Provision of useful information faces many barriers, including up-front cost, data management and 

access, privacy and lack of equipment capability. Emerging data analytics and communications mean 

it is possible to provide useful insights using existing metering, but we need DIY add-on devices to 

extract data from meters, combine it with other data from external sources, and provide ‘actionable 

insights’ not just crude energy use data. This approach would also allow us to overcome the 

‘bottleneck’ of replacing existing meters. While this approach has limitations, it can provide a lot of 

useful feedback, and also helps to build a case for investment in improved monitoring and 

management. 

There are many energy data systems and building management systems in place across business and 

industry that could provide far more useful information if the software was improved.    

These issues are explored in later sections of this submission.  

 FIGURE 6 
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Sector-specific issues 
With the limited resources and time available to prepare this submission, it is not possible to provide 

comprehensive proposals, but the comments in this section flag some issues and opportunities for 

government action relevant to a gas transition. 

Residential 

Targeted programs 

Figures 4 and 7 show that for both residential gas and electricity, the highest 5% of consumers use 

around 15% of total energy. It seems likely that policy measures targeting high consumers could 

deliver large gas savings.  The state government regulates energy retailers, and already uses this 

power to run the Victorian Energy Upgrades retailer obligation scheme. Energy retailers know who 

the high consumers are. Indeed for electricity, smart meter data provides insights into contributors 

to demand at critical times. But retailers do not seem to have focused energy and cost saving 

measures on these consumers. The Victorian government regulates retailers, so it has the power to 

require gas retailers to identify and help these consumers to cut gas use and related emissions. 

It should be possible for the government to develop effective programs focused on high 

consumers.  

Historically, policy makers have been reluctant to target high residential consumers because they 

may be wealthy, and hence undeserving of support. My understanding is that around 30% of high 

consumers are on low incomes. Many ‘wealthy’ households are cash poor, as they have high 

mortgage payments and much of their wealth may be locked up in businesses and assets that are 

not easily accessed. All households deserve to be informed about their energy waste and 

environmental impacts.  

Support mechanisms can be tailored to circumstances. For example, higher income households 

could be offered packages that offer finance, possibly combining the Energy Upgrade finance 

mechanism, loans repaid via a surcharge on (reduced) energy bills, Energy Efficiency Scorecard 

assessments, provision of smart monitoring options such as PowerPal and facilitation of VEU delivery 

agents to deliver support services.    

There may be other ways of targeting households, for example a ‘blitz’ in a local government area, 

which could reduce travel time for assessors and installers, while creating a sense of community 

action. In many areas, the majority of dwellings are similar, so there is potential for economies of 

scale with specific upgrades such as standard sized advanced glazing retrofits. 

FIGURE 7 
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Monitoring, diagnostics and feedback 

As outlined earlier, operators of appliances operate blindfolded: they get little or no feedback about 

how efficiently their appliances are working, whether faults are emerging, what they cost to run, etc. 

This is a very serious failure for both gas and electric appliances. It means faulty appliances will 

waste energy for long periods, and users face crises they need not have to deal with.  

A second issue is that just monitoring energy use is insufficient. Multiple data streams are needed to 

provide useful indicators and actionable insights. Real time data such as weather conditions, water 

consumption, times of operation of equipment, appliance operating parameters such as inlet and 

outlet temperatures, fan energy, airflow rates, etc can be relatively easily monitored and can 

provide diagnostic information. When combined with sophisticated data analytics, operators can 

optimise performance and be alerted to emerging faults. This can help to avoid loss of food due to a 

failed refrigerator, or a hot water crisis. The information can be used for remote problem diagnosis 

and repairs, saving costs and inconvenience (and energy use for travel) of maintenance callouts. For 

example, tracking real time efficiency of a reverse cycle air conditioner can alert the occupant to the 

need to clean a filter, or a decline in efficiency related to loss of refrigerant or a failing fan. 

Some appliance manufacturers already incorporate some of these features, but benefits for 

consumers have not been optimised or standardised. 

For existing gas and water meters, as well as ‘dumb’ electricity meters (still widely used across the 

rest of Australia and many parts of the world), we need a simple retrofit device that the consumer 

can put in place to read meter displays and send them to ‘the  cloud’ or a mobile phone or computer 

for analysis and communication of advice. This device need not achieve utility standard of accuracy. 

Artificial intelligence can ‘learn’ over time, and even imperfect information is much better than 

none. Most Victorians already have semi-smart electricity meters that provide ‘next day’ data, not 

real time information, but after-market products such as the VEU-supported PowerPal and rooftop 

PV systems can extract real time data for analysis to provide feedback and guidance. 

Tracking heating and cooling energy use against local weather conditions and other factors can 

pinpoint priority retrofit opportunities. For example, if heating energy increases significantly when 

there are strong winds from a particular direction, hidden air leaks can be tracked down. Knowing 

the time of day and solar radiation data can indicate which windows should be shaded or upgraded. 

Data analytics can build an understanding of the ‘signatures’ of appliances so that their performance 

can be monitored relative to appropriate benchmarks. Real time tracking of water use can identify 

water leaks, failing valves or leaking tanks of hot water services as well as leaks from toilet cisterns, 

taps etc.  

There is enormous untapped potential to identify the many faulty and poorly maintained 

appliances in our homes (and businesses).  

Technology and retrofitting issues 

Space heating is the dominant consumer of residential gas, especially in winter, when gas supply 

problems are emerging. Building thermal performance is a key driver of heating energy   

Ducted heating (and cooling) systems powered by gas or electricity suffer from many potential 

inefficiencies. Damaged or poorly insulated ducting, uninsulated air handling units in roof or 

underfloor spaces can waste energy. Dwellings that are poorly sealed can experience very high rates 

of air leakage, especially in windy weather. 
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Figure 8 shows the results of one experiment in which air leakage rates were measured before and 

during operating of a ducted heating system, including when internal doors were closed. The return 

air register draws air from the sources with least flow resistance, often from outdoors. Vented 

toilets, laundries or bathrooms, or gaps under nearby doors provide pathways. 

Many ducted systems and split systems, and energy recovery ventilation systems have filters that 

may be rarely cleaned. Figure 9 shows examples of filters from a ducted reverse cycle air conditioner 

and a split system: many gas ducted systems have similar issues. It would not be difficult to 

incorporate an alert system that compares fan energy use with air flow/temperature. 

Many space conditioners create serious local heat loss problems. For example, around three-

quarters of the thermal resistance of a single glazed window is the layer of still air on the inside. A 

heater or cooler that blows hot or cold air across a window increases the temperature difference 

driving heat flow, as well as breaking up the still air film. Hydronic heating panels and ducted unit 

outlets near poorly insulated walls increase the temperature difference and drive higher heat flows. 

Air deflectors can dramatically reduce energy loss – one study found a 20% saving. A thin sheet of 

insulation between a hydronic heating panel and a wall can reduce local heat losses through those 

walls. 

FIGURE 8 Increase in airchanges per hour due to ducted heating sucking in outdoor air instead of 

recirculating heated air 

 

FIGURE 9 This issue applies to many gas heaters, too 
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We also need to develop lower cost glazing upgrade solutions. One potential approach could be to 

install low-emissivity double glazed units on the inside of existing windows. This is non-structural 

and can be installed from indoors. An appropriate spacer must be developed to sit between the 

existing window and the double glazed low emissivity unit. This would deliver low-e triple glazing to 

dramatically improve building performance at lower cost than replacing an existing window. 

We need R&D projects to develop innovative, practical and more affordable upgrade solutions.  

Solar HWS units with circulator pumps provide another opportunity. In many cases, there is no alert 

system to tell the occupant that the pump is not working properly: the booster (gas or electric) then 

provides all the hot water, and energy use is much higher. An alert system should be mandatory, and 

should be retrofitted to all existing systems. 

There is also a need to improve our understanding of consumer experience of heating and cooling 

appliances, and to improve their design and provide consumer guidance. For example, some people 

find heating units with high airflow uncomfortable: the ‘windchill’ effect reduces the heating 

effectiveness. For such systems it can be necessary to ignore the usual advice to set the thermostat 

at 19-20C, and set it higher to offset the windchill effect. Some reverse cycle units can provide a mix 

of radiant and convected air heating one such product is no longer available due to lack of consumer 

interest  

Some reverse cycle air conditioners and heat pump water heaters suffer ‘icing up’ problems that 

undermine performance in certain temperature and humidity conditions. These products must be 

identified and redesigned so they deliver consumer satisfaction.  

Induction cooktops offer an efficient, flexible, non-polluting alternative to gas cooktops. They are a 

crucial element of ‘going off gas’. Yet the high rated peak demand of most units, often 10 kilowatts 

or more, means that many homes require expensive wiring upgrades that create a barrier to 

adoption. The manufacturers of induction cooktops seem oblivious to this barrier, as they apparently 

focus on being able to claim that they can heat up faster than gas. Careful design could allow them 

to work very well on a 15 amp circuit that is available with existing wiring. Indeed, it should be 

possible to incorporate a small electricity storage device to ‘top up’ a limited electricity flow to 

provide very rapid response.   

We have many opportunities to improve service provision in homes while also saving energy.  

Efforts to introduce remote appliance management should be integrated with the above measures 

so that consumers can capture benefits they value, instead of seeing themselves as potential victims 

of ‘big energy’ companies and regulators more interested in protecting energy suppliers than 

consumers. 

Managing peak electricity demand 

Managing the impact of electrification of homes on the electricity grid should be kept in context at 

both a system and individual user level. Other issues such as electric vehicle charging are also 

challenging. Nevertheless, we must focus more attention on limiting peak demand of appliances and 

space conditioning. We should also focus on minimising behind the meter costs such as rewiring, 

and limiting home peak demand under 5kW so homes can operate off-grid, using commonly 

installed 5kW inverters, during power failures. Some clothes dryers and European dishwashers now 

have efficient, low demand heat pumps instead of resistive heaters. This could spread to clothes 

washers.  
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The actual amounts of electricity required by modern efficient appliances, cooking, electric kettles 

for each task are quite small: clothes and dishwashers use under 1 kilowatt-hour, and cooking a meal 

uses little more. The high short term peak demand drives the cost of rewiring. A relatively low cost 

‘smart battery’ (eg using an e-bike battery costing under $300) connected to a standard 10 amp 

socket could operate multiple appliances while limiting peak demand on home wiring and grid to 

2kW. A convenient user accessible circuit breaker in the kitchen could also help educate users to 

manage loads within existing wiring limits. 

Space conditioning can be a driver of peak demand. But, in principle, a high efficiency reverse cycle 

air conditioner can provide 10kW of heat or cooling while using less than 2kW. That is sufficient to 

easily deliver comfort to a high performance dwelling. The big challenge will be to address our large 

numbers of existing thermally poor buildings. 

A heat pump hot water service typically uses around 0.5 to 1kW, instead of 3.6kW or more for a 

resistive electric HWS. It runs for only 1 to 8 hours per day, and could be programmed to run when 

abundant cheap electricity is available, though at present most models are not programmable. 

Small batteries, thermal storage and smart management can complement improved appliances, 

rooftop solar and building upgrades and vehicle-to-home EVs to manage electricity demand and 

minimise behind meter costs. But we must engage with appliance manufacturers and develop plug-

in smart battery devices and more controllable appliances. We must also communicate the potential 

benefits to consumers, not focus on the benefits for the electricity supply system and the electricity 

supply industries. After all. It is the consumer who pays for the electricity, appliances and the 

building, hopefully receiving quality services and empowerment in return. 

For vulnerable households, retrofitting insulated, shaded ‘refuge rooms’, with ‘islandable’ modest PV 

and energy storage, that can be maintained at safe temperatures during power failures could offer 

an important health and safety option. Provision of refuge rooms and common area lighting and lifts 

that can operate if grid power fails will also be important. 

Commercial 
Gas use in the commercial sector is often remarkably inefficient. But inadequate monitoring and 

feedback mean users remain ignorant. In many cases, conventional practices are fundamentally 

inefficient. Examples include: 

• Forced circulation hot water, heating or cooling loops in large buildings that are poorly 

insulated and operate at high temperatures, with oversized boilers  

• In commercial kitchens, chefs often leave gas burners running continuously to save time: an 

induction hotplate can turn on and off automatically as pots are placed on them or removed. 

• Many stores have both front and rear doors open – this creates an effective suction system 

that extracts conditioned air. Kitchen exhaust fans with inadequate make-up air capacity and 

controls can extract large amounts of conditioned air.   

• As in the residential sector, poor maintenance such as cleaning of filters, optimal scheduling 

of chillers and compressors can be issues  

• Many existing commercial buildings are thermal disasters. Poor design and construction 

practices, substitution of less efficient equipment and building components, inadequate 

commissioning are common. 

• In response to the COVID pandemic, there is pressure to increase ventilation rates, which 

could dramatically increase energy consumption and peak energy demand if it is not done 

well. For example, recent experiments seem to have found that low cost, low energy air 
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purifiers can improve indoor air quality and safety (Could an $800 air filter be a cheap fix for 

the threat of airborne COVID in hotel quarantine? - ABC News). 

Many commercial buildings can achieve good annual energy performance, but may still have high 

peak energy demand or localised discomfort and glare. In many Australian climates, having a lower 

thermal performance building envelope can improve the energy rating, as it allows excess heat 

(generated internally or via solar radiation) to leak from the building in moderate weather, with 

energy savings during these periods exceeding energy waste in extreme weather: this approach can 

lead to high peak energy demand and high capital cost HVAC systems. We need more research to 

address the complexities.  

NABERS, mandated energy disclosure, Green Star ratings and an increasing focus on monitoring and 

reporting of actual performance, instead of relying on claims and assumptions, are making a 

difference, but there is significant potential for improvement, especially in categories not covered by 

these schemes. Many Building Energy Management Systems could be upgraded so they provide 

timely ‘actionable insights’ in a form that non-technical staff can understand and respond to. 

As in the residential sector, there is wide variation in energy performance in commercial buildings. 

Targeting high consumers offers significant energy saving potential, as shown in Figure 10. Interval 

metering could be used to identify commercial buildings with high demand at critical times. 

FIGURE 10 

 

 

 

 

 

https://www.abc.net.au/news/2021-02-13/hotel-quarantine-ventilation-air-purifiers-reduce-covid-threat/13146068
https://www.abc.net.au/news/2021-02-13/hotel-quarantine-ventilation-air-purifiers-reduce-covid-threat/13146068
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FIGURE 11 

 

The health care and retail sectors are particularly energy intensive, as shown in Figure 11. Figure 12 

provides estimates of energy use by activity within the commercial sector. Monitoring is limited, so 

these estimates are approximate – and individual sites can be very different. The arrows in the pie 

charts highlight the complex interactive effects that can occur. For example, open refrigerators in 

supermarkets provide significant cooling and increase heating energy requirements. Equipment such 

as computers, copiers and cookers can add heat, but exhaust fans linked to them can increase air 

leakage from the building.  

FIGURE 12 

 



27 
 

Figures 13 and 14 highlight the need for more focus on non-technical factors that affect building 

performance. Training, incentives, clauses in contracts, empowerment and recognition are critically 

important. Timely and appropriate feedback for decisionmakers, based on multiple data streams, 

that provides actionable insights is also critically important.  

FIGURE 13 FIGURE 14 

 
 

 

 

Industry 

Overview and data context 

In industry, we need to recognise that the temperature and amount of heat provide by gas systems 

is not necessarily how much heat, or the temperature, that is actually needed. But we have very 

limited, poor quality data on how much gas each process uses, and how efficiently that gas is used. 

This is an embarrassment. For example, the 2019 ITP report for ARENA that analyses industrial heat 

assumes heat is delivered at 80% efficiency. ITP 2019 (p.25) states that 2016-17 Australian process 

heat used 1279 PJ of input energy to deliver 1023 PJ of heat (assuming 80% efficiency) of which 

730PJ was for industry, including 629PJ of fossil fuel. ITP (p.30) show that gas provided less than half 

of industrial heat. 

The assumption of 80% efficiency for process heating is open to serious question. Figure 15 outlines 

the kinds of inefficiencies that can impact on steam system efficiency. Many of these inefficiencies 

apply to other industrial processes. I have observed such losses across a wide range of industrial 

sites. Lack of monitoring and failure to analyse the fundamental energy requirements of processes 

and ‘ideal’ system performance mean that realistic assessment of system efficiency is rare. 

There is probably quite a lot of information around, but much of it would be in confidential 

consultant reports for individual sites that have never been consolidated. 

Some key issues for considering a Victorian industrial gas transition include: 

• In industry, point of use or local heat pumps can replace energy-wasteful steam distribution 

systems, reduce need for back-up boilers by using thermal storage, respond to changing 

production more flexibly and deliver heat at the temperature required. If actual energy 

efficiency of gas use is lower than 80% (which seems very likely, but we have very little data) 

then estimates of electricity use, capital costs and impacts on electricity grids due to 

conversion from gas will be over-estimated. 
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• ITP (2019 p.22.) states that 39% of process heating in Australia is at temperatures over 800C. 

But Victoria is very different, as discussed later in this submission: state level data is needed. 

Even a basic state level breakdown is not helpful in identifying potential for electrification – 

much of Victoria’s industrial electricity use is for aluminium smelting, which distorts 

perceptions. And, as noted earlier, neither national nor state level data on temperatures 

required for processes is available, as stated below.  

FIGURE 15 

 

 

ITP (2019, p.27) states with regard to its process heat temperature breakdowns: 

 

The following graphs and discussion draw together some information on Victorian industrial energy 

and gas use.  

Figure 16 shows recent Victorian gas consumption trends by industry sub-sector from DISER (Table F, 

2020). Sub-sectors that do not publicly report their gas use are responsible for almost half of 

Victorian industrial gas use. This includes Exxon’s Altona facility that seems likely to close soon - 

ExxonMobil closes Altona oil refinery after review finds it is not economically viable - ABC News .   

Figure 17 shows Victorian industrial electricity use by sub-sector. This is relevant, because efficiency 

improvements and structural change may influence industrial electricity demand (and supply), 

influencing availability and pricing of electricity for industries shifting from gas.  

https://www.abc.net.au/news/2021-02-10/exxon-mobil-to-close-melbourne-altona-fuel-refinery/13138924
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FIGURE 16 

 

FIGURE 17 

 

Manufacturing sub-sectors that do not report Victorian gas use publicly are shown below. These 

comprised 47% of manufacturing sector gas use in 2018-19. Several of these sub-sectors involve 
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small numbers of sites, so individual decisions about their gas use could have significant implications 

for overall gas demand. Some industries do not report their electricity use publicly. 

1701 Petroleum refining                            

1709 Other petroleum and coal product manufacturing           

18-19 Basic Chemical and Chemical, Polymer + Rubber Product Manufacturing                              

  22 Fabricated metal products 

  23-24 Machinery and equipment 

 

Their contributions to the economy vary: some manufacturing sectors have high Value Added per 

unit of energy consumption, so they may have a small share of industrial heat and gas consumption 

but make a significant contribution to the economy. 

 

Industrial and business transformation 

Fundamental trends are transforming manufacturing and energy supply for manufacturing. These 

include: 

• Recent high and volatile gas prices are influencing decisions about future plans for industrial 

consumers. For example, a recent article describes the survival struggles of some industrial 

gas users (This will wipe us out: gas users face costs crisis Macdonald-Smith A, Australian 

Financial Review 17-18 July 2021 p.23).  

• Major export industries are under extreme pressure to cut carbon emissions to near zero. 

This is likely to require them to shift rapidly to zero emission energy sources that have not 

yet been built, pay a carbon price adjustment at the border of major customer countries, or 

shut down. This could dramatically reduce industrial gas demand. 

• Manufacturing technologies and business models are changing. Figure 18 highlights 

important trends that are occurring as modular, distributed manufacturing technologies and 

integrated business models are emerging. These alternatives may be implemented upstream 

or downstream of traditional manufacturing, and often use electric technologies, not gas. 

This means locations can be optimised for multiple factors, not constrained by access to a 

gas supply. For example, microbreweries are being located at tourism destinations and in-

store bakeries are out-competing large centralised bakeries. These smaller, more flexible 

processing facilities can often charge a premium for their products, integrate operating costs 

with provision of other high value services such as tourism attractions, and may by-pass or 

consolidate traditional supply chains so they capture a larger proportion of retail sale price.   

• Process redesign combined with low cost renewable energy and various forms of energy 

storage (including part-processed product, thermal, chemical) is allowing flexible, efficient, 

modular electric technologies to replace traditional gas use, even for high temperature 

processes. For example, in many breweries, steam now used to run pasteurising can be 

replaced by heat pumps that also recover waste heat much more effectively. A smaller 

electric induction furnace may replace an under-utilised and inefficient gas furnace. 

• Recovery from the Covid pandemic is focusing more attention on local manufacturing and 

flexible manufacturing that can adapt to manufacturing different products 

• Virtualisation and digitalisation are replacing the need for physical products and 

infrastructure by delivering tele-services and optimising all activities 
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• Circular economy and Industry 4.0 models and increasing focus on minimising waste and 

recycling/reprocessing are transforming energy requirements, as reflected in Figure 18. 

Recycling potentially introduces requirements for relocatable or transportable recycling 

technologies, such as those being developed at UNSW SM@RT Centre for Sustainable 

Materials Research and Technology. 

FIGURE 18 

 

We are in the early stages of an industrial revolution driven by transformations in business, 

production and energy models. Much of the energy transformation is being driven by business 

model and technology innovation, along with evolving consumer preferences: in many cases the 

energy impacts are incidental.  

The reality is that energy efficiency in Australian and Victorian manufacturing is far from optimal.  

My recent work with the Australian Alliance for Energy Productivity and the NSW government on 

compressed air illustrates the present level of inefficiency and the potential for substantial 

improvement.  This experience is relevant to both gas and electricity use in industry, as it reflects 

broad business cultures and practices. 

Compressed air systems (CAS) are believed to consume around 10% of manufacturing sector 

electricity. For a sample of 50 sites in a recent NSW DPIE program (in which over 100 sites were 

assessed) CAS comprised 16% of electricity consumption. Typical CAS efficiency was 10 to 20% - 80 

to 90% losses! Few sites had regular leak detection activities in place, and few had energy 

monitoring: of those with monitoring, few made effective use of it. Assessments typically identified 

very cost-effective savings potential of around 50% (see https://www.a2ep.org.au/compressedair ).  

My research into alternatives to compressed air found enormous potential benefits. Energy savings 

of 80% or more can be captured, and introduction of flexible, smart, connected electric technologies 

opened up significant productivity improvement potential (see Figure 19 and Compressed Air 

Systems, Emerging Efficiency Improvements and Alternative Technologies: Review, background 

research and examples at https://www.a2ep.org.au/publications ). 

 

https://www.a2ep.org.au/compressedair
https://www.a2ep.org.au/publications
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FIGURE 19 

 

Identification of alternatives to CAS was a challenging process, as CAS is used for many different 

purposes. Figure 20 lists some of the alternatives identified. Many of these are not recognised by 

CAS users or most energy consultants, and supply chains are non-existent or fragmented. Most CAS 

assessors focused on leak reduction, filter cleaning and compressor optimisation. Few assessments 

identified innovative alternatives or documented the financial and broader productivity benefits of 

improving or replacing CAS. CAS users showed little awareness of the broad business benefits of 

transforming their approach to CAS.   

FIGURE 20 

 

A closer look at energy data 

Estimates of consumption and temperature of industrial process heat from the ITP 2019 report for 

ARENA are shown in Figures 21 and 22. The breakdown of energy sources for Australian industrial 

heat is shown in Figure 23: gas provides less than half of industrial heat at the national level. It may 
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be possible for the Victorian government to work with the authors of relevant national reports to 

extract data and insights for Victoria. 

FIGURE 21 Actual numerical data is provided in Figure 22 from ITP (2019).  

 

FIGURE 22 
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FIGURE 23 

 

In Figure 24, ITP’s (2019 p.31) allocation of industrial heat use by region across Australia is shown. It 

also includes a (fuzzy) blown-up part of ITP’s map, showing the major industrial sectors using heat in 

Victoria. Clearly the nature of Victorian industrial heat requirements differs significantly from the 

national picture. It seems that much of Victoria’s demand for industrial heat is by ‘other’ industries, 

so the national data are not very useful in understanding Victorian industrial gas use. DISER energy 

data for Victoria provides useful insights, though it does not break down industrial gas use by 

activity, and data from some categories is confidential.  

We need much improved data on Victorian industrial gas use before we can confidently plan a 

transition from gas, or even focus on improving energy efficiency. 

FIGURE 24 
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Detail from ITP (2019) Figure 8 

 

 

There is significant potential for improvement in industrial gas and electricity efficiency, as well as 

potential to manage demand and encourage energy users to contribute to demand response.  

However, with limited data and weak policies, it is not possible to estimate the actual potential, or 

develop comprehensive targeted and appropriate policies. Nevertheless, past local, national and 

international experience provides a basis for rapid introduction of strong measures, and data 

monitoring and analysis could enable consumers to act and government to finetune policies quite 

quickly. 

Conclusion 
The potential to cost-effectively cut carbon emissions, enhance equity and build a 21st century 

economy in Victoria through an integrated gas transition and electricity efficiency/productivity 

strategy exists. It will require new perspectives and a lot of work, but it will be worth it. 

A number of recommendations based on this submission are included at the start of the document.    

 




