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The Australian Academy of Technological Sciences and Engineering (ATSE) is a Learned Academy 

of independent, non-political experts helping Australians understand and use technology to solve 

complex problems. Bringing together Australia’s leading thinkers in applied science, technology 

and engineering, ATSE provides impartial, practical and evidence-based advice on how to achieve 

sustainable solutions and advance prosperity.  
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Australia’s transport sector accounts for nearly one-fifth of Australia’s greenhouse gas emissions (Cheung 

et al. 2023). This is expected to grow to become Australia’s largest source of greenhouse gas emissions by 

2030 – exceeding electricity generation and agriculture, as emissions from these sources decrease 

(DCCEEW 2022). Action is urgently needed to cut these emissions if Australia is to reach our net zero 

emissions target by 2050 and do our part to contain global warming to less than 2°C. Beyond reducing 

emissions, a net zero transportation sector will also have multiple benefits to Australia and the public. 

Decarbonising transport will reduce Australia’s reliance on foreign oil imports – supporting national security 

and reducing sovereign risk. Fewer vehicle emissions will improve air quality and the respiratory health of 

Australians in major population centres, reducing the healthcare burden and improving quality of life for 

Australians in urban centres.  

To support this, where possible, alternative forms of transport, such as walking, cycling or public transport 

should be more accessible. Where these are not possible, the focus should be on transitioning to electric 

vehicles for personal transport and last mile deliveries1 and rail for long-distance freight. Reaching net zero 

in transport will require a mix of technologies, with different parts of the sector – including road, rail, aviation 

and shipping – all requiring different regulatory, policy and technological solutions. Investment in the 

development of these new technologies will help Australia create an emission-free transport sector. 

ATSE recommends the following actions to help decarbonise the transport sector: 

Recommendation 1: Invest in making public transport a more practical and attractive option for commuters 

through increased coverage, reduced commuter costs and AI-enabled improved scheduling. 

Recommendation 2: Use federal infrastructure funding to support the development of active transport 

infrastructure, including protected cycle lanes and improved safety. 

Recommendation 3: Work with the State and Territory Governments to promote active transport through 

cycling infrastructure, storage requirements, and town planning to establish more walkable cities.  

Recommendation 4: Invest in charging infrastructure for electric vehicles well in advance of customer 

demand. 

Recommendation 5: Support lower socio-economic status households to access electric vehicles through 

developing a strong second-hand electric vehicle market and supporting access to household energy 

upgrades. 

Recommendation 6: Incentivise public transport providers to switch to electric trains and buses. 

Recommendation 7: Implement minimum sustainable fuel requirements for Australian shipping and 

aviation, in line with international best practice. 

Recommendation 8: Invest in expanding rail networks to reduce freight emissions. 

Recommendation 9: Boost investment in Australian research and development of sustainable transport, 

fuel and battery technologies. 

Reducing emissions through changing modes of transport 

With road vehicles contributing 85% of all transport emissions (Climate Change Authority 2021), the single 

most effective method for reducing emissions in the transport sector is to reduce the kilometres travelled as 

much as is practical. Australians are heavily reliant on cars for transport, and there are more vehicles in 

Australia than registered drivers (Cheung et al. 2023). More than four out of five Australians who travel to 

work each day do so in a personal vehicle, with just 14% taking public transport (Cheung et al. 2023). An 

Australian taking the bus will emit almost 14 times less carbon dioxide per kilometre travelled2 - with 

emissions from trams and trains also well below car travel. Avoiding emissions-producing transport entirely, 

for example by working from home where possible, or by engaging in active transport3 can reduce 

emissions even further.   

 
1 The final step in freight transport where items are transferred from a local distribution centre to the 

customer. 
2 On average, bus transport emits 17.7g of Co2 per kilometre per passenger, while a single-occupant car 

emits 243.8g of CO2 per kilometre (Cheung et al. 2023). 
3 Active transport refers to walking, cycling and other modes of physical transport, including the use of e-

mobility devices. 
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A central aspect of an effective net zero transport plan will be to rebalance incentives to make public 

transportation (ideally powered through net zero sources like renewable energy) more attractive and 

accessible to commuters. This will involve expanding networks to improve service coverage, concessions to 

make the cost of public transport more affordable where needed, and use of AI and modelling technologies 

to ensure public transport routes and schedules are responsive to peaks and troughs in demand. Each of 

these measures have been proven to work in Australia or globally. The WA Government’s decision to cap 

public transport fares resulted in bus and ferry services breaking patronage records, while rail transport had 

the highest number of passengers since before the pandemic (Saffioti 2024). Adoption of AI to link traffic 

signals with city buses in San Jose in the United States saw travel times for commuters decrease by to 20% 

- allowing for increased public transport availability (Menard 2022). 

To maximise efficiency, it is essential to better connect transport networks to allow commuters to smoothly 

transition between active and public transport. Other options to increase uptake of active transport include 

investment in better cycle infrastructure, mandated minimum bike storage requirements for major public 

spaces and public transport hubs, and city design that emphasises active transport. Particular attention 

should be given to improving cyclists’ perceptions of safety and cycling infrastructure, which are rated as the 

main barriers to cycling by prospective cyclists (Pearson et al. 2022). Evidence from overseas suggest that 

when the length of cycling infrastructure exceeds 150km per 100,000 people, the proportion of cyclists 

approaches 25% (Mueller et al. 2018). While these kinds of infrastructure decisions are under the control of 

state and local planning authorities, the Federal Government can use infrastructure project funding and lead 

messaging to support these goals, by prioritising federal funding for projects that include suitable cycling 

infrastructure. 

Recommendation 1: Invest in making public transport a more practical and attractive option for commuters 

through increased coverage, reduced commuter costs and AI-enabled improved scheduling. 

Recommendation 2: Use federal infrastructure funding to support the development of active transport 

infrastructure, including protected cycle lanes and improved safety. 

Recommendation 3: Work with the State and Territory Governments to promote active transport through 

cycling infrastructure, storage requirements, and town planning to establish more walkable cities.  

Supporting the transition to less emissions-intensive commuter vehicles 

While reducing transport requirements is the single most effective method for reducing emissions, many 

trips are unavoidable. Electric vehicles are the obvious choice for decarbonising both private and public 

transport, as they produce essentially no operational emissions when powered from renewable energy 

sources – though increased demand on our energy networks will needs to be carefully managed. Victoria 

has already committed to ensuring all public transport bus purchases are zero emissions by 2025 and other 

states should follow this example. Hydrogen fuel may be an alternative green transport fuel for larger road 

vehicles or those with a need to travel long distances – though improvements in battery technology may 

make this option obsolete.  

Infrastructure for charging and refuelling networks are key for encouraging uptake of electric vehicles and 

needs to be rolled out in advance of demand. Range anxiety and cost are the two major reason peoples cite 

for choosing not to switch to electric vehicles. Commuters will be unlikely to adopt electric vehicles if they 

are waiting years for the supporting infrastructure to be rolled out. Helping to bring down the cost of owning 

and running an electric vehicle, for example by helping to develop a reliable second-hand market for electric 

vehicles, will help more people convert to greener alternatives. Support may also be needed to help lower 

socio-economic status households access personal energy generation, storage and management, which 

can play a major role in the viability of electric vehicles for consumers. The Transport and Infrastructure 

Sectoral Plan can interface with the National Electric Vehicle Strategy to harmonise these initiatives. 

Recommendation 4: Invest in charging infrastructure for electric vehicles well in advance of customer 

demand. 

Recommendation 5: Support lower socio-economic status households to access electric vehicles through 

developing a strong second-hand electric vehicle market and supporting access to household energy 

upgrades. 

Recommendation 6: Incentivise public transport providers to switch to electric trains and buses. 
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Supporting the transition to less emissions-intensive industrial and freight 

vehicles 

Not all vehicles can be electrified. While small electric aeroplanes have been developed, large-scale air 

transport is generally difficult to electrify. Air travel has the highest emissions per tonne of cargo (1054g of 

CO2 per tonne), making avoiding air transport a key method for reducing carbon emissions (Climate Action 

Accelerator n.d.). Sea transport, by comparison results in just 1.8% of the emissions per tonne of cargo that 

air transport does (just 19g of CO2), making it a clear low-carbon alternative for long distance or 

international transport (Climate Action Accelerator n.d.). Improving energy efficiency, using of low carbon 

fuels and AI powered logistical planning in shipping can further increase the benefits of swapping to 

shipping. For unavoidable air transport, improving aeroplane efficiency and increasing usage of sustainable 

aviation fuels can reduce emissions intensity. Mandating usage of sustainable aviation fuels can help to 

ensure their uptake. Mandates will also bring us in line with the European Union which is introducing 

growing minimum sustainability requirements for aviation fuels used at all European airports by 2025 - 

affecting all outbound flights from Europe, including those to Australia. 

For long-haul terrestrial freight transport, switching from trucks and air freight to rail networks can deliver 

significant emissions savings. Road transport emits up to 200 times more carbon per kilometre travelled 

than rail, making rail an effective way to reduce freight emissions (Deloitte Access Economics 2020). Half of 

Australia’s freight is currently transported by train, yet only 4% of transport emissions come from rail 

(Climate Change Authority 2021). Switching from road to rail for freight transport provides opportunities for 

significant emissions reductions and has the added advantage of taking trucks off the roads (freeing up 

capacity for other road users) but is limited by the available rail corridors. Expanding rail corridors to allow 

rail linkages to more places and improve transport efficiency should be a priority. Replacing diesel trains 

with electric alternatives can further reduce these emissions, as can combining rail with electric road 

vehicles for last mile deliveries. 

Recommendation 7: Implement minimum sustainable fuel requirements for Australian shipping and 

aviation, in line with international best practice. 

Recommendation 8: Invest in expanding rail networks to reduce freight emissions. 

Investing in research and development to decarbonise hard to abate transport 

Not all areas of the transport sector have the technological solutions to fully decarbonise. Targeted research 

is needed to find new methods of decarbonising parts of the transport sector that are hard to electrify. Areas 

such as heavy industrial vehicles, shipping and aviation still require innovation to develop new green 

technologies, or to enable these sectors to take advantage of existing technologies. The transport and 

storage of hydrogen, for example, is a major challenge that could be solved by future technological 

innovations and would enable the development of green heavy industrial vehicles. The development of 

sustainable aviation fuels that do not require the redesign of aircraft and can completely replace existing 

fuels (rather than just be blended with them) is ongoing.  

To support future decarbonisation, increasing investment is required in sustainable transport research and 

development across all technology readiness levels. This should include investment in research and 

development for enabling technologies, such as green fuels, electric vehicle charging and energy 

management technologies, and hydrogen transport and storage improvements. This can be progressed 

faster through collaborations between industry and academia to ensure that good ideas are properly 

commercialised and implemented. This research can provide a pipeline of innovations to help build green 

industries made in Australia.  

Recommendation 9: Boost investment in Australian research and development of sustainable transport, 

fuel and battery technologies. 

 

 

ATSE thanks the Department of Infrastructure, Transport, Regional Development, Communications and the 

Arts for the opportunity to respond to the Transport and Infrastructure Net Zero Roadmap. For further 

information, please contact academypolicyteam@atse.org.au. 
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