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1. Introduction 

Infrastructure Victoria welcomes this opportunity to provide a submission to the Legislative Council Environment and 

Planning Committee Inquiry on Renewable Energy in Victoria. As the State’s independent infrastructure advisory body, 

Infrastructure Victoria is focused on infrastructure responses that address the economic, social, and environmental 

needs of Victorians. 

Victoria will need renewable energy to transition its current energy needs to make its fair contribution to global efforts to 

keep warming to well below 2°C, and the aim to limit warming to 1.5°. Global warming is fuelled by greenhouse gas 

emissions, and those from human activities must fall to net zero by 2050 to have 50% chance of keeping warming below 

2°C.1 

Victoria's Climate Change Act 2017 creates a system of coordinated, whole-of- economy initiatives to achieve a net zero 

emissions, climate resilient state. It legislates a target for Victoria to achieve net zero greenhouse gas emissions by 

2050, rolling five-year targets, plans to reduce emissions and adapt to climate change impacts, and a general obligation 

to consider climate change considerations. This formalises the need to incorporate climate change considerations – in 

particular the transition to net zero emissions and the physical impacts of a changing climate – into infrastructure 

decision-making.2  

In Victoria, over 95% of net emissions come from the energy sector which includes electricity generation (48%), direct 

combustion (19%), transport (25%) and fugitive emissions from fuels (3.3%).3 Victoria must change the way it generates 

and produces energy if it is to meet the legislated net zero emissions target by 2050.  

Renewable energy is produced using natural resources that are constantly replaced, such as from wind and the sun. 

Different technologies can produce and store renewable energy, including green hydrogen produced from renewable 

electricity. 

In Victoria’s infrastructure strategy 2021-2051 (see Appendix A), we identified climate change as a long-term challenge 

and made recommendations to help navigate the energy transition. In this submission, we respond to several elements 

of the inquiry’s terms of reference particularly related to infrastructure. We have not addressed all components.  

Our strategy recommendations are on achieving net zero emissions by 2050, rather than transitioning Victoria’s energy 

supply to 100% renewable energy. The measures and investments to achieve these distinct, but related goals, are 

similar, although there are some differences. Achieving net zero emissions could include using some technologies that 

are not renewable, if their emissions could be captured and stored, or otherwise offset. For instance, some major 

sources of renewable generation are weather dependent, such as solar and wind power, and require ‘firming’ capacity to 

assure stable power supply.4 Gas-powered electricity generation can perform this firming role as it can be ramped up 

and down quickly in response to changes in demand.5 If mainly used at peak periods, it may be feasible to capture and 

store, or offset, this relatively small amount of emissions. Alternatively, hydroelectric generation and batteries can also 

perform this role, and be fully renewable. Demand responses, where electricity users temporarily cut their electricity use 

from the grid when it is under pressure, can also help maintain a stable energy supply.6 

Victoria’s central electricity challenge is managing the eventual closure of its coal fired power plants. This must be 

achieved while balancing affordability, reliability and sustainability, and supporting the Latrobe Valley through structural 

change so it has a thriving economic future. Increasing energy efficiency will make Victoria’s energy transition easier, as 

it slows energy demand growth during a period of rapid development of new generation. Augmenting electricity 

transmission infrastructure can help accommodate renewable energy generation and improve network resilience through 

interconnection and help develop Renewable Energy Zones. Demand management pricing can also help reduce 

electricity demand peaks, the main driver of infrastructure investment, and help to integrate and optimise distributed 

energy resources such as rooftop solar and batteries. Alternative zero emissions transport technologies will be needed to 

achieve net zero emissions, alongside transitioning gas use to renewable energy – such as renewable electricity or 

green hydrogen.  
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The Victorian Government has separately requested advice from Infrastructure Victoria on Victoria’s gas infrastructure. 

This advice will cover the nature and timing of decisions regarding the 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. 

Our final advice is under development and will be provided to the Treasurer in December 2021. As such, this submission 

includes relevant key findings from our interim report on gas infrastructure (see also Appendix B for the full report) 

published in July 2021. 

The findings and recommendations relating to reducing transport emissions in this submission are based upon our 

Advice on automated & zero emission vehicles infrastructure (see Appendix C for full report) and report on Driving down 

emissions: accelerating Victoria’s zero emission vehicle uptake (see Appendix D for full report). 
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2. Measures to enable Victoria 
to transition its energy 
supply to renewable energy 

 

Managing and reducing energy demand will make Victoria’s energy transition to renewable energy sources easier. 

Electricity emissions comprise the largest share of Victoria’s emissions, but have been declining since 2016 due to 

closure of Hazelwood Power Station and growth in renewable electricity generation.7 Electricity sector decarbonisation 

provides opportunities for other sectors to decarbonise. For instance, electric vehicles are the most mature and proven 

technology for rapidly reducing transport emissions. But electrifying road vehicles and gas appliances creates further 

demand for electricity. This makes energy efficiency and demand management more valuable in achieving net zero 

emissions. 

Globally, energy efficiency is predicted to be the single largest contributor to reducing greenhouse gas emissions for the 

energy sector.8 The IEA World Energy Outlook 2020 indicates a combination of end-use efficiency gains, electrification 

and behaviour change will be required to meet the target of net‑zero emissions by 2050.9 Research suggests almost half 

of Australia’s emissions abatement by 2030 could come from energy efficiency.10 

Energy efficiency and demand management helps reduce emissions, and also reduces the need for infrastructure. 

Energy not used is energy that does not require infrastructure. For instance, if a family reduced peak energy use by 1kW 

– about enough to run a small oil heater – almost $1000 in electricity infrastructure investment could be saved.11 The G7 

Ministers responsible for Climate and Environment acknowledge efficiency should be thought of as the ‘first fuel’ in 

emissions reductions.12  

Electricity infrastructure must generate and transmit enough energy to meet the highest peak of electricity demand to 

avoid blackouts. But as Figure 1 shows, Victoria only needs this much electricity a few times each year – usually on the 

hottest summer evenings when people return home and turn on their appliances, especially air conditioners. This 

electricity capacity lies idle the rest of the time. Reducing demand peaks lessens the generation and network 

infrastructure Victoria needs, reduces the emissions generated and makes the investment pathway easier to achieve. 
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Figure 1:Victoria uses peak electricity capacity only a few times a year 

 

Extensive adoption of electric vehicles could compound electricity demand peaks if charged at these times, such as if 

people return home from work, plug in their car and turn on their air conditioner. This magnifies the urgency of better 

managing energy demand.  

Energy use in buildings accounts for around one-third of Victoria's total greenhouse gas emissions,13 with heating and 

cooling making up over 40% of home energy costs.14 The existing building stock in Victoria, particularly residential 

housing, generally has poor energy efficiency. Sustainability Victoria studies found the average House Energy Rating 

constructed prior to 2005 (when higher minimum energy efficiency standards were introduced) was only 1.8 stars,15 while 

in the commercial sector the National Australian Built Environment Rating System Energy Star rating was 3.13 for 

offices, 3.26 for retail and 3.6 for accommodation.16 In addition to reducing greenhouse gas emissions,17 improving 

energy efficiency of buildings can lower energy bills,18 19 improve health and comfort,20 21 22 23 improve the reliability of 

the energy system,24 25 increase home values,26 27 provide local employment28 and save money on energy 

infrastructure.29 

The energy efficiency of homes and buildings can lock in future energy demand, as they are long-lasting and can be 

difficult to change. More than half of Australia's 2050 building stock will be constructed during the next 30 years, at 

prevailing energy efficiency standards.30 The rest may need retrofitting to help prevent escalating energy costs and 

demand. Improving the energy efficiency of Victorian homes and workplaces reduces the energy needed to heat and 

cool them. 

Infrastructure Victoria recommends five measures to improve the energy efficiency of Victoria’s building stock and to 

manage electricity demand: 

 Require 7-star energy-rated new homes by 2022, and increase afterwards 

 Mandate a home energy rating disclosure scheme 

 Strengthen minimum energy efficiency standards for rented homes 

 Make Victorian Government buildings more energy efficient 

 Encourage demand management pricing to reduce peaks and optimise distributed energy 

2.1 Require 7-star energy-rated new homes by 2022, and increase 
afterwards 

Require all new homes to achieve a minimum 7.0-star NatHERS rating (or equivalent) by 2022, increasing 

towards 8.0 stars (or equivalent) by 2025, either through the National Construction Code or Victorian regulations 

(Recommendation 5 in Victoria’s infrastructure strategy 2021-2051). 

Retrofitting homes is generally more expensive than building to higher standards in the first place. While building to a 

higher standard can have an incrementally higher construction cost, these are offset by lower running costs. For 

example, an evaluation of the 6.0-star energy rating found an annual private return on investment of 11% each year.31 

Energy efficiency standards work. Using the National House Energy Rating Scheme (NatHERS), the average Victorian 

home built before 1990 achieved around 1.6 stars, while those built from 1990 to 2005, following the introduction of 
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mandatory standards, achieved an average of 3.1 stars.32 New homes in Victoria achieve an average 6.3 star rating,33 

but few 7.0 star homes have been built.34 Achieving a 7.0 star NatHERS rating through smart design does not add 

significantly to construction costs.35 It can reduce energy bills by 30%,36 and each 1.0 star improvement may add around 

$9,000 to the value of a home.37 

The Australian Building Codes Board is finalising the new energy efficiency standard for new homes to introduce a 

minimum 7.0-star NatHERS standard (or equivalent). If agreed nationally, the changes to the National Construction Code 

will take effect from September 2022.38 The Victorian Government supports this change,39 but if it does not proceed 

nationally, it should incorporate a 7.0-star rating into Victorian building standards. The Victorian Government should 

strengthen compliance and enforcement to support the implementation of the standards. This was a major theme during 

our consultation to develop Victoria’s infrastructure strategy 2021-2051.40 

The Victorian Government should continue working on the national Trajectory for Low Energy Buildings to increase the 

mandatory energy efficiency standard further towards 8.0 stars (or equivalent) in the next round of National Construction 

Code changes taking effect in 2025, or independently incorporate higher requirements in Victorian building standards. 

Work should begin on a regulatory impact statement from 2022. Moving to higher standards may require using new 

technology and design changes to a home’s orientation and layout.41 Planning reforms to incorporate environmentally 

sustainable development objectives can work in tandem with building regulations to achieve better energy efficiency.42 

2.2 Mandate a home energy rating disclosure scheme 

In the next five years, develop an energy efficiency disclosure scheme for home sales, to overcome information 

barriers and encourage energy efficiency improvements to existing homes (Recommendation 6 in Victoria’s 

infrastructure strategy 2021-2051). 

Owners of existing homes have few incentives to invest in energy efficiency, and the value of these improvements 

cannot be easily conveyed to buyers. Similarly, buyers cannot easily identify which homes have low energy running 

costs.43 If owners and buyers are provided with information on the energy efficiency of homes, it can influence their 

decision on which home to buy or whether to upgrade. 

The Victorian Government should develop a mandatory disclosure scheme to inform prospective buyers about the 

energy efficiency of residential properties. This could build upon existing programs such as the Victorian Residential 

Efficiency Scorecard and the Victorian Energy Upgrades program. A disclosure scheme can inform and incentivise better 

housing market performance and will complement strengthened minimum energy efficiency standards for rented homes. 

An education program could accompany the scheme, so people can understand the energy information provided. 

The benefits of a mandatory disclosure scheme can be substantial. National modelling to 2050 estimated an economic 

benefit of $1.2 billion from a disclosure scheme for detached houses alone, saving the equivalent of 6.2 million homes’ 

annual energy use.44 Any scheme would need effective compliance and monitoring for success. 

2.3 Strengthen minimum energy efficiency standards for rented homes 

In the next three years, increase minimum energy efficiency standards to reduce energy use and costs in rented 

homes. During the next 15 years, keep updating these standards to reflect new cost-effective measures, and 

improve renters’ ability to make home energy efficiency improvements (Recommendation 7 in Victoria’s 

infrastructure strategy 2021-2051). 

Improving the energy efficiency of rented homes often requires changes agreed by the property owner, who typically 

manages the property using an agent or property manager. Barriers, such as insecure tenancies and an uneven power 

dynamic with the property owner, can prevent renters from securing upgrades to their homes.45 Despite renters feeling 

relatively well informed of changes that could minimise their energy bills, they may feel disempowered to approach the 

property owner to implement them.46  

Changes to the Residential Tenancies Act 1997 made in 2018 introduced minimum standards for rental homes, including 

the power to include better energy and water efficiency requirements.47 These currently contain only very basic 

standards, such as requiring a minimum 2-star heater.48 Renters can make limited modifications without permission, 

such as installing temporary window films for insulation, reduced heat transfer or privacy.49 They must seek permission 

to modify the home for draughtproofing, but this cannot be unreasonably refused.50 Property owners have discretion in 

allowing other changes, like installing ceiling insulation, solar panels, more efficient appliances, or air conditioning. The 

Victorian Government announced it will introduce further changes, proposing the introduction of minimum energy 

efficiency standards for rental homes covering insulation, draught sealing and hot water.51 

National modelling of minimum energy efficiency rental standards for detached housing estimated net benefits of over 

$2.3 billion, if commenced in 2025. This could cumulatively save around 229.2 petajoules of energy by 2050, around 28 

MtCO2 and help avoid or defer infrastructure investment.52 This modelling assumed only 25% of cost-effective actions 

were taken, such as ceiling, wall and underfloor insulation and window covering upgrades to improve performance.53 
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2.4 Make Victorian Government buildings more energy efficient 

Generate energy savings in existing owned and leased Victorian Government buildings through energy 

efficiency upgrades. Set and report against energy efficiency targets for the next five years to support delivery 

of energy efficiency outcomes, then review with a view to set a longer-term energy efficiency target 

(Recommendation 8 in Victoria’s infrastructure strategy 2021-2051). 

The Victorian Government owns or leases many buildings. Past programs and targets have produced limited results in 

reducing energy use. Victorian Government buildings used the same amount of energy in 2019–20 as 10 years earlier.54 

The Victorian Government has committed to achieving a minimum 5-star energy efficiency rating from 2021 and a 6-star 

rating from 2025 for new government buildings.55 It is also continuing the Greener Government Buildings program,56 

which had a 2020 target to reduce government office emissions by 30% below 2015 levels.57 The Victorian Government 

should continue to generate energy efficiency savings in its existing buildings through energy efficiency upgrades. This 

would reduce emissions and building running costs, improve climate resilience of public buildings,58 and avoid extra 

energy infrastructure investment. 

Energy efficiency upgrades and renewable energy at the National Gallery of Victoria, regional health services, primary 

and secondary schools, and public transport facilities is creating $1.7 million of savings annually on energy bills and 

abating 9,805 tonnes of greenhouse gas emissions.59 By taking action, the Victorian Government can demonstrate 

leadership for the commercial sector, while also providing visibility of benefits to the many people who use or visit 

government buildings. 

2.5 Encourage demand management pricing to reduce peaks and optimise 
distributed energy 

In the next 10 years, optimise use of existing electricity infrastructure by encouraging demand management 

pricing (Recommendation 9 in Victoria’s infrastructure strategy 2021-2051). 

Energy consumers share electricity distribution network costs in their electricity bills. This means consumers with flat-

tariff electricity bills pay the same amount for electricity infrastructure to service demand peaks, regardless of their 

electricity use pattern. Consumers who do not contribute to high peak electricity use subsidise those who do.60 This 

provides little incentive for high peak users to moderate their consumption, driving up costs for everyone. Reducing this 

peak lessens the generation and network infrastructure Victoria needs, reducing the emissions generated. For instance, 

maximum Victorian energy demand was over 9200 megawatts in 2019, but only exceeded 7800 megawatts on 14 days – 

the difference being equivalent to the output of a Victorian coal-fired power plant. 

To manage electricity demand and better use existing infrastructure, the Victorian Government should encourage pricing 

reforms to better signal the costs of using the infrastructure. Our research shows that people respond to electricity prices 

when altered to influence behaviour, and technology such as smart home devices can automate household responses 

for an even larger effect.61 Demand management pricing, sometimes known as ‘cost reflective pricing’, encourages 

people to reduce their peak energy use, or shift it to off-peak periods. 

Encouraging demand management pricing can also help manage the extra energy demand from widespread adoption of 

electric vehicles. It can also help with better integrating and optimising distributed energy resources, such as rooftop 

solar and consumer batteries. For example, people with rooftop solar and/or batteries could be incentivised to export 

energy when needed, and store it when it is not. 

Further pricing reforms can better signal the costs of using infrastructure and help to integrate distributed energy 

resources, such as rooftop solar and batteries. Rooftop solar in particular is creating new minimum demand on the 

system, which can create issues for operating networks securely, but gives consumers more control over their 

emissions. Optimising consumer demand and participation in energy services can help get the best use out of existing 

infrastructure and cost-effectively integrate new infrastructure. The Energy Security Board has developed a Distributed 

Energy Resource Implementation Plan which seeks to: 

 Reward consumers for their demand and generation flexibility, including options for engaging with the energy market 

and a suitable consumer protections framework 

 Develop wholesale market arrangements that support innovation, the integration of new business models such as 

demand aggregators and that support a more efficient supply and demand balance 

 Allow networks to accommodate continued uptake of distributed energy resources, two-way energy flows and 

manage network security in a cost-effective way 

 Provide the Australian Energy Market Operator with more system visibility and tools to continue safe, secure and 

reliable operations62 

The Energy Security Board estimates the potential benefits of flexible demand and better integration of distributed 

resources could be around $6.3 billion over the next 20 years across the National Electricity Market.63  
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3. Investments required to 
transition to renewable 
energy generation 

To meet the legislated goal of net zero greenhouse gas emissions by 2050, Victoria’s coal-fired power must be replaced 

by renewable energy, dispatchable resources, and adequate power system services. This task requires the right 

infrastructure. 

To transition Victoria’s electricity supply to renewable energy, Victoria’s transmission networks will need some 

reconfiguration and augmentation. Victoria's current electricity transmission networks are designed to take power to 

consumers primarily from coal-fired generators in the Latrobe Valley. Future large-scale renewable energy will be 

sourced from places with good sun and wind resources, which are not always near existing high-capacity transmission 

lines.  

Transmission lines in some parts of regional Victoria are already experiencing significant congestion64 with some 

renewable energy generators having trouble exporting their electricity.65 The transmission infrastructure in these places 

is not designed for high generation volumes, or to accommodate the technical requirements of renewable energy 

generation.66 Victoria needs new transmission infrastructure to improve capacity and unlock the potential of renewable 

energy resources.67  

A major challenge in the energy transition is coordinating generation development and transmission infrastructure for a 

reliable, sustainable and affordable electricity supply. Renewable energy investments are geographically disparate, 

making it difficult to create beneficial economies of scale without some coordination.68 New transmission infrastructure 

should align with high concentrations of renewable energy, such as in priority Renewable Energy Zones69 where large-

scale renewable energy can be efficiently developed. Victoria will need to better coordinate new transmission and 

generation infrastructure to help bring new renewable electricity online in the right place at the right time. 

Adopting renewable energy generation also creates new challenges for the electricity system’s stability.70 Intermittent 

electricity sources need complementing and stabilising with dispatchable power to reliably meet electricity demand, 

especially when the sun is not shining, or the wind is not blowing. Dispatchable resources include batteries, pumped 

hydroelectricity, or potentially gas-fired generation which would need offsets for any emissions. The transition can be 

supported by new transmission infrastructure that interconnects with other states to share resources, and power system 

services that improve voltage control, system strength, frequency management, power system inertia, and 

dispatchability.71 

Consumer adoption of renewable electricity and storage means that networks will need to adapt to allow two-way flows 

of electricity. At the distribution level, this can involve location specific investments to manage voltage issues with 

incorporating rooftop solar.72 As discussed in section 2, improved pricing can help integrate distributed energy resources 

into the system, and paired with complementary energy market reforms, can facilitate more consumer participation in 

energy services.  

Infrastructure Victoria recommends two key initiatives required to support the energy transition in Victoria: 

 Augment electricity transmission for renewable energy and resilience 

 Identify and coordinate priority Renewable Energy Zones 
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3.1 Augment electricity transmission for renewable energy and resilience 

Support augmentation of critical electricity transmission infrastructure by 2027‒28 to accommodate new 

renewable energy generation and improve network resilience and reliability through interconnection with other 

states (Recommendation 3 in Victoria’s infrastructure strategy 2021-2051). 

The Australian Energy Market Operator (AEMO) is responsible for planning Victoria’s transmission network. Through its 

Integrated System Plan for the National Electricity Market, AEMO has identified two critical transmission extensions for 

Victoria: Victoria – New South Wales Interconnector (VNI) West and Marinus Link.73 Both projects provide access to, and 

support, renewable energy development in Victoria and assist in meeting the net zero emissions goal. The integrated 

system plan should continue to guide Victoria, alongside using transparent infrastructure assessments to support 

affordable, sustainable and reliable development. The draft 2022 Integrated System Plan is due for release on 

10 December 2021. 

The VNI West project will increase electricity sharing with New South Wales and improve access to the Snowy 2.0 

pumped hydro project.74 AEMO has identified two route options for VNI West, which are shown in Figure 2. The Victorian 

and Australian governments are underwriting early works to support a route that leverages a Renewable Energy Zone in 

Victoria's north-west and improves grid resilience against outages. The VNI West project should be delivered by 2027–

28 in advance of the Yallourn power station closing, but the timing and scope should be reviewed if project costs are 

above $2.6 billion.75 The Victorian Government may need to consider expediting land use planning and development 

approval processes to meet this timing.76 The project will need significant coordination with the Renewable Energy Zone 

location and cooperation between governments.77 

The Marinus Link project is a second, and potentially third, underground and undersea cable between Victoria and 

Tasmania that would access Tasmania's pumped hydroelectricity capabilities. Three projects totalling 1.7GW have been 

shortlisted within the Battery of the Nation project to proceed to feasibility studies. The Victorian Government can assist 

by progressing design and approvals processes to support the project being shovel-ready by 2023–24, allowing the first 

cable to be delivered by 2028–29. This project should be delivered no later than 2036–37.78 Cost recovery and allocation 

issues will need to be resolved before the project proceeds.79 

Figure 2: Potential future transmission lines for Victoria 
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3.2 Identify and coordinate Renewable Energy Zones 

In the next year, identify Renewable Energy Zones, especially in the state's north-west, and continue their 

development over the next 10 years (Recommendation 4 in Victoria’s infrastructure strategy 2021-2051). 

Renewable Energy Zones mark out areas where significant large-scale renewable energy can be efficiently developed. 

AEMO supports Renewable Energy Zones because they: 

 Reduce the need to build transmission into new areas 

 Cut project connection costs and risks 

 Optimise the mix of generation, storage and transmission investment 

 Realise benefits of scale 

 Promote regional expertise and employment.80 

Figure 3 shows candidate zones in Victoria for large-scale renewable energy projects. Appropriate and timely 

transmission augmentation will leverage investment in renewable energy projects, support jobs,81 and enhance system 

resilience and reliability. 

Of the six zones, the Murray River zone in Victoria’s north-west is forecast to see significant new generation by 2040.82 It 

can be aligned with proposed new transmission infrastructure that will better interconnect Victoria and New South Wales. 

The Victorian Government is providing significant funding to develop Victoria's Renewable Energy Zones, supported by a 

new body called VicGrid to actively plan and develop them.83 VicGrid should identify the most appropriate locations for 

these zones in the next year, coordinated with transmission infrastructure. A strategic land use assessment would 

identify more specific locations for renewable energy generation, taking into consideration other land uses, such as 

agriculture, and potential environmental, cultural and community impacts. This helps streamline land use planning and 

environmental approvals to encourage faster investment and align the Renewable Energy Zones with transmission 

development. 

VicGrid should be an ongoing steward of Victoria’s Renewable Energy Zones by supporting transmission development, 

coordinating investments, and facilitating community engagement. It could include approaching the market for 

registration of interest and engaging with communities, local governments and land holders. VicGrid could also include 

examining the potential for industry co-location to create local jobs.84 New South Wales is progressing its approach to 

coordinating Renewable Energy Zones,85 to which Victoria can look to adapt for local conditions. Decisions on the final 

location of priority Renewable Energy Zones should only proceed or be sequenced on credible signals that investment is 

likely. 

Figure 3: Potential renewable energy zones in Victoria 
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4. Further opportunities for 
Victoria to reduce emissions 

Achieving net zero emissions will require more than just transitioning to renewable energy. It will also require adopting 

equipment, appliances and vehicles that use renewable energy, as well as available and fit-for-purpose infrastructure. 

The adoption of zero emission transport technologies allows Victoria to take advantage of renewable energy in the 

electricity and gas sectors to reduce emissions. Transport sector emissions grew more than any other sector emissions 

from 1990 to 2019, and they continue to grow.86  They contribute around 25% of Victoria’s net emissions in 2019.87 Road 

vehicles, like cars and trucks, contribute almost 90% of transport emissions,88 largely from burning petrol and other fossil 

fuels. To achieve net zero transport emissions, Victoria must adopt alternative zero emissions transport technologies, 

like zero emissions electric and hydrogen vehicles.  

Infrastructure Victoria has undertaken extensive research and provided advice on reducing transport emissions. Further 

detail and evidence can be found in our Advice on automated & zero emission vehicles infrastructure (see Appendix C 

for full report) and our report on Driving down emissions: accelerating Victoria’s zero emission vehicle uptake (see 

Appendix D for full report). 

While the electricity and transport sectors have potential pathways for achieving net zero emissions, the future is less 

clear for natural gas. Burning natural gas emits greenhouse gases, meaning Victoria will need to transition from natural 

gas to other energy sources during the next 30 years to achieve its net zero emissions goal. This has implications for the 

extensive 33,000 kilometres of natural gas network infrastructure.89 Victoria is the only state where most natural gas 

demand is from residential and small commercial customers, who mainly use it for heating. Over 80% of Victorian 

households are connected to the gas network.90 Natural gas will still need to be supplied in the short to medium term, but 

work needs to begin now on better understanding transition pathways for natural gas and the implications for gas 

networks and the electricity system. Several futures are possible. One is electrification, another is replacing natural gas 

with green hydrogen produced from renewable electricity, or replacing with biomethane. This may or may not use 

existing gas networks. Assuming a definitive future now for Victoria’s gas networks, and immediately locking in a 

transition pathway, may pre-empt a better future decision. But prudent actions can be taken now to maximise Victoria’s 

opportunities to reach net zero emissions and reduce the size of the risks from a large potentially stranded asset.91  

Infrastructure Victoria makes the following recommendations regarding additional opportunities for Victoria to reduce 

emissions: 

 Accelerate consumer purchases of zero emissions vehicles 

 Transition government fleet and freight vehicles to zero emissions technologies 

 Confirm gas policies and pathways to reach net zero emissions and allow new gas-free homes 

 Specify climate scenarios and carbon value in assessing infrastructure 

 Strategically review climate consequences for infrastructure 

The Victorian Government has asked Infrastructure Victoria for advice on Victoria’s gas infrastructure by December 

2021.92 This complements its proposed gas substitution roadmap, which will include aspirational natural gas 

displacement targets for 2025 and 2030.93 Our advice will outline the gas infrastructure implications of different pathways 

to net zero emissions. 
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4.1 Accelerate consumer purchases of zero emissions vehicles 

In the next two years, publish a statewide electric vehicle charging network strategy, and produce charging 

infrastructure design standards and payment principles. Over the next five years, monitor and review the 

effectiveness of financial incentives in encouraging early zero emission vehicle purchases. Commit to no longer 

registering new petrol and diesel vehicles in Victoria by 2035 at the latest, through increasingly stringent vehicle 

registration emissions standards (Recommendation 1 in Victoria’s infrastructure strategy 2021-2051). 

Even with significant investment in public and active transport, road vehicles are likely to remain the dominant transport 

mode in Victoria.94 Within 30 years, Victoria could have an extra 10 million road vehicle trips per day.95 Achieving 

greenhouse gas emission reductions relies, in part, on decarbonising the power used for these vehicles. 

Zero emissions vehicles (ZEVs) are still a relatively recent technology. Electric vehicles are the most mature and proven 

technology for rapidly reducing transport emissions,96 especially if paired with a decarbonised electricity sector. Australia 

is among a small minority of countries without mandatory greenhouse gas emissions or fuel efficiency standards for cars. 

On average, new cars sold in Australia emitted 43% more carbon dioxide for each kilometre travelled, compared with 

those in Europe in 2015.97 The Victorian Government can continue to advocate for the Australian Government to use 

national policy changes to encourage faster uptake of zero emissions vehicles. 

The Victorian Government has published Victoria’s Zero Emissions Vehicle Roadmap to achieve faster adoption of 

ZEVs.98 It includes a ZEV subsidy program providing early, time-limited, targeted, one-off financial incentives to help 

overcome the initial cost barrier.99 It also includes a public education campaign to reduce public misconceptions and 

promote confidence in ZEVs.100 

Infrastructure Victoria’s deliberative engagement panel recommended measures like this. Subsidies are particularly 

effective before ZEVs reach purchase price parity with internal combustion engine vehicles, which will potentially occur 

as early as 2023.101 Over the next five years, the Victorian Government should regularly monitor and review these 

subsidies, so they are operating effectively. 

Electric vehicles require charging infrastructure. The Victorian Government has committed to accelerate charging 

infrastructure delivery.102 It should start developing a statewide charging network strategy which considers all road users, 

including private vehicles, freight and commercial vehicles, in urban and regional areas. The Victorian Government 

should publish the statewide charging network strategy within two years. This helps provide consumers with certainty 

and may encourage further charging infrastructure investment by the private sector.103 

Victoria’s Zero Emissions Vehicle Roadmap sets a target for 50% of new light vehicle sales to be ZEVs by 2030. The 

Victorian Government should reinforce this target by committing to no longer registering new petrol and diesel vehicles 

by 2035 at the latest. This sends a strong market signal and helps achieve the 50% sales target, and emissions 

reduction targets. By setting a date now, the Victorian Government can provide confidence to consumers, industry, and 

vehicle manufacturers to start transitioning.  

4.2 Transition government fleet and freight vehicles to zero emissions 
technologies 

Within the next five years, require all new government fleet vehicles to be zero emissions vehicles where 

available. Incentivise uptake of zero emissions freight vehicles through reviewing restrictions on zero emissions 

freight movements on freight routes (Recommendation 2 in Victoria’s infrastructure strategy 2021-2051). 

The Victorian Government funds public buses and coaches, which make up around 70% of scheduled kilometres 

travelled by public transport vehicles.104 The Victorian Government’s target for all public transport bus purchases to be 

ZEVs from 2025 will assist in reducing transport sector emissions as well as improving people’s health.105 

Victoria’s Zero Emissions Vehicle Roadmap sets a target to purchase 400 new ZEV vehicles for the government fleet by 

2023.106 In the next five years, the Victorian Government should further commit to making all new vehicles in its fleet 

zero emissions, where appropriate models are available. This directly increases ZEVs on Victorian roads and over time 

also supports a growing second-hand market. 

Hundreds of roads have restrictions, bans and curfews to limit truck movements through residential areas to limit noise 

and pollution.107 Zero emissions freight vehicles are quieter and less polluting. Creating exemptions from some of these 

restrictions for zero emissions freight vehicles would incentivise faster adoption, especially where the exemptions are 

primarily due to noise and pollution, such as night curfews. Allowing only ZEVs on some routes could also incentivise 

uptake. This should only be done where appropriate and safe, noting that zero emission freight vehicles can still create 

safety concerns and disruption. 
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4.3 Confirm gas policies and pathways to reach net zero emissions and allow 
new gas-free homes 

Within a year, respond to Infrastructure Victoria’s Advice on Gas Infrastructure, including by considering the 

trajectory to transition natural gas to reach net zero emissions by 2050. This allows gas network planning 

changes after 2025. Adjust policies so they do not encourage or embed future residential natural gas use 

(Recommendation 10 in Victoria’s infrastructure strategy 2021-2051). 

Victoria has Australia's largest natural gas infrastructure network.108 Direct combustion and fugitive emissions make up 

over 20% of Victoria's greenhouse gas emissions, largely from natural gas.109  

Uniquely, Victoria’s network-supplied gas demand is largely from residential and small commercial customers, rather 

than industry.110 Near-term natural gas use is forecast to decrease,111 but some residential use is projected to increase 

slightly, driven by connections for new homes in Melbourne's growth areas and regional towns that are likely to continue 

installing mainly gas appliances.112 Some industrial gas uses are difficult to replace, but residential uses can be 

electrified.113 For example, ‘The Cape’ in Gippsland is an example of a gas-free Victorian housing estate.114 Many 

Australian homes have never been connected to natural gas. 

We do not yet know if maintaining a long-term Victorian gas network will be viable or necessary. Ultimately, the net zero 

emissions target means the natural gas network will be largely retired or used for transporting another fuel, like green 

hydrogen or biomethane. A blend of natural gas and green hydrogen could produce slightly less emissions without 

significant distribution network modification.115 But green hydrogen is not ready for mass distribution,116 and does not 

necessarily require a fixed distribution network. It could also be transported by road or rail or manufactured on site. 

Meanwhile, expanding natural gas networks further embeds future emissions, and could produce a larger potentially 

stranded asset. The Victorian Government should change policies to avoid encouraging gas network expansion, or 

further embedding residential natural gas use. For instance, the Victorian Government should amend planning 

regulations to clarify that greenfield housing estates117 and urban renewal precincts do not require new gas 

infrastructure.118 Other policies also embed gas usage, such as requiring gas-boosters for solar hot water systems,119 or 

subsidising gas hot water systems.120 

4.4 Specify climate scenarios and carbon value in assessing infrastructure 

In the next year, update and expand practical instructions for government agencies on integrating climate-

related risks into infrastructure assessments. This should include high, medium and low future climate change 

scenarios, transitional risks and valuing emission reductions (Recommendation 11 in Victoria’s infrastructure 

strategy 2021-2051). 

Current Victorian Government infrastructure investment guidance observes the Climate Change Act 2017 requirement to 

consider climate risk,121 but has not provided detailed advice on doing so and includes some outdated information.122 It 

should also explicitly advise on the appropriate method of calculating the value of avoided carbon emissions, for use in 

calculating emission reduction benefits. The approaches recommended should consider recognised data,123 research,124 

systems and tools. 

Carbon valuation is a well-established tool to measure the value of emission reductions in economic assessments of 

proposals. Current Victorian carbon valuation guidance was prepared in 2013, relies on the since-repealed national 

carbon pricing mechanism,125 and does not consider Victoria's goal to achieve net zero emissions by 2050.126 It does not 

clarify appropriate emissions to count, such as whether to include emissions embodied in materials, those generated by 

lifetime operation of the infrastructure, or indirect emissions from energy use or emissions enabled by the proposal. In 

updating guidance, the Victorian Government can draw on a growing body of national and international literature on 

using scenarios to assess climate-related risks,127 and guidance on emissions measurement and carbon valuation.128 

Specific guidance for government agencies can encourage and make it easier for strategic planners and project 

developers to assess their climate risks. It fosters greater consistency, improving comparability across sectors and 

projects and contributing to a more efficient climate response. Better assessments support better decisions, reducing the 

risk of stranded assets or avoidable future refurbishment and retrofit, and help agencies meet their obligations under the 

Climate Change Act 2017, including emission reduction targets.129 For example, the Guidelines for Assessing the Impact 

of Climate Change on Water Availability130 provide a consistent approach for applying high, medium and low climate 

scenarios, and considers population growth and water use behaviour. 
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4.5 Strategically review climate consequences for infrastructure 

Strategically review the climate change consequences for Victoria's infrastructure needs and priorities, 

beginning in November 2021 after delivering the adaptation plans under the Climate Change Act 2017 

(Recommendation 12 in Victoria’s infrastructure strategy 2021-2051). 

Victoria can take a strategic approach to enhancing the climate resilience of its infrastructure, informed by a clear 

understanding of climate risks across regions and infrastructure sectors, with options to reduce those risks. This can 

improve the design, construction,131 operation, maintenance and renewal132 of Victoria's infrastructure to reduce its 

vulnerability to adverse impacts, build economic and social resilience, and reduce emissions. 

No current and comprehensive assessment catalogues climate risks for Victoria's infrastructure.133 This makes the 

process for identifying and assessing material risks to infrastructure more difficult, leading to inconsistent or 

incomparable assessments. As a result, Victoria's infrastructure may not perform as predicted in the future climate, and 

infrastructure planning could miss cost-effective opportunities to reduce emissions. 

4.6 Interim findings from the gas infrastructure advice 

Our gas advice to the Victorian Government will outline the infrastructure implications of different energy pathways to net 

zero emissions, focusing on the timing and nature of decisions regarding the gas transmission and distribution networks 

in a future where Victoria meets its emissions reduction targets. The terms of reference for the advice can be found on 

our website as well as our interim report and submissions from consultation. Early findings, published in the Interim 

report include:  

 Doing nothing is not an option. The gas sector must decarbonise for Victoria to achieve its emissions reduction 

targets. The phasing out of natural gas use will create significant change for households and businesses, and is 

likely to take decades. Actions and decisions made in the next decade will be critical in meeting net zero emissions 

by 2050. Victoria needs to start planning for gas decarbonisation now. 

 The gas sector needs multiple options and technologies to diversify risk while reducing emissions. It is too 

early to pick a transition pathway but immediate strategies can reduce emissions now. For example, energy 

efficiency is a ‘no regrets’ measure, and improving the thermal performance of existing buildings can help reduce 

emissions regardless of the energy source. 

 The Victorian Government can better align policies and regulations with Victoria’s net zero commitment. 

Some existing policies further embed gas use and increase risk of stranded assets and higher costs to consumers. 

All future infrastructure decisions should be tested for compatibility with net zero. 

 

Further information is available in Towards 2050: Gas infrastructure in a zero emissions economy – Interim Report (see 

Appendix B). 
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5. Other related matters 

5.1 Equity 

Equity is a guiding principle within the Climate Change Act 2017, which stipulates that government policies and programs 

should consider opportunities to increase the capacity to adapt of those most vulnerable to the potential impacts of 

climate change.134 Initial analysis by the Finkel Review found that existing energy policies are failing to effectively target 

those most vulnerable to energy poverty and, in some cases, are unintentionally increasing inequity through imposition of 

regressive subsidies.135 As Victoria transitions to a net zero emissions economy, the costs associated with the transition 

should not be borne by those least able to afford it.  

Victoria’s infrastructure strategy 2021-251 includes a recommendation to make social housing suitable for changing local 

climates which can contribute to ensuring equity in the energy transition. Our recommendation to strengthen minimum 

energy efficiency standards for rented homes will also contribute to an equitable transition (see section 2.3). Further, our 

forthcoming advice on gas infrastructure will also include equity considerations in the transition to net zero emissions. 

5.1.1 Make social housing suitable for changing local climates 

Continue to deliver a long-term program of modifying social housing to be climate-resilient by improving the 

energy efficiency and energy affordability of residences (Recommendation 94 in Victoria’s infrastructure 

strategy 2021-2051). 

Social housing is often older and less energy efficient, meaning homes heat up faster in summer and stay hot for a 

prolonged time.136 For some tenants, heat related discomfort can be worse inside than outdoors.137 

Social housing tenants are often unable to modify their homes. They often cannot afford improvements, or the higher 

energy bills and extra maintenance costs, and must navigate a cumbersome approval process to make any changes to 

their home.138 Energy hardship – a lack of affordable, renewable, and reliable energy services – affects an estimated 

40% of rental households. Low-income renters, Aboriginal households, and culturally and linguistically diverse groups 

are among those most affected.139 

The Victorian Government’s Social Housing Energy Efficiency program provides $112 million for targeted energy 

efficiency upgrades for 35,000 social housing properties, which includes installing air conditioning in the north and west 

of the state.140 The Victorian Government should continue these efforts in a long-term statewide program141 to retrofit 

social housing to be energy efficient, maintain thermal comfort and reduce energy costs. The program should include 

installing reverse cycle air conditioning, energy efficiency improvements and photovoltaic solar panels. This should 

improve energy affordability and help offset any extra costs of increased electricity use, such as from air conditioners.  

Not all modifications will be necessary or possible in all homes, but they should be selected for best value after an 

energy assessment, such as the Victorian Government's Residential Efficiency Scorecard.142 The program should 

prioritise areas and upgrades which have not been covered within the Social Housing Energy Efficiency program,143 

focusing on the hotter areas of Victoria and expanding statewide over time. More energy efficient social housing 

contributes towards Closing the Gap for Aboriginal Victorians by improving access to appropriate and affordable 

housing,144 and helps achieve Victoria's 2050 zero emissions target145 by reducing residential energy consumption. 

5.2 Land use impacts 

Achieving net zero emissions will have significant land use implications. Renewable energy generation, particularly large-

scale solar, requires significant land with good sun or wind resources. This land use, particularly for large-scale solar, 

may not be compatible with existing uses such as agriculture. There may also be local environmental, cultural and 

community impacts in establishing new renewable energy generation sites. A strategic land use assessment would 

identify more specific locations for renewable energy generation, taking into consideration other land uses, such as 

agriculture, and potential environmental, cultural and community impacts. This helps streamline land use planning and 

environmental approvals to encourage faster investment and align the Renewable Energy Zones with transmission 

development.  
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Appendix A: Victoria’s 
infrastructure strategy 2021-51 

Victoria’s infrastructure strategy 2021-2051 is available from www.infrastructurevictoria.com.au/wp-

content/uploads/2021/08/1.-Victorias-infrastructure-strategy-2021-2051-Vol-1.pdf. 
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Appendix B: Towards 2050: Gas 
infrastructure in a zero emissions 
economy – Interim Report 

The Interim Report for the gas advice is available from www.infrastructurevictoria.com.au/wp-

content/uploads/2021/07/Gas-Infrastructure-Advice-Interim-Report-FINAL-4.pdf.   

 

  

LC EPC Inquiry into Renewable Energy 
in Victoria 

Submission 44 
Received 26/11/2021

27 of 29



Appendix C: Advice on 
automated & zero emission vehicles 
infrastructure 

Advice on automated and zero emission vehicles infrastructure report is available from 

www.infrastructurevictoria.com.au/wp-content/uploads/2019/04/Advice-on-automated-and-zero-emissions-vehicles-

October-2018.pdf.   
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Appendix D: Driving down 
emissions: accelerating Victoria’s 
zero emission vehicle uptake 

Driving down emissions: accelerating Victoria’s zero emission vehicle uptake is available from 

www.infrastructurevictoria.com.au/wp-content/uploads/2021/08/Driving-Down-Emissions-Accelerating-Victorias-Zero-

Emission-Vehicle-Uptake.pdf 
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