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A credible plan to decarbonise the 
transport sector goes beyond  
electric vehicles
Governments across Australia can apply an 
integrated approach to decarbonising transport  
that improves efficiency and transport choice,  
while also reducing emissions.

The federal government's transport and 
infrastructure sector plan provides an ideal 
opportunity to incorporate this approach to  
develop a credible plan.

Climateworks Centre defines a 'credible' plan as one 
that: uses all available transport decarbonisation 
solutions, as per the globally recognised Avoid, Shift 
and Improve (ASI) framework; supports the Paris 
Agreement goal of limiting global warming to  
1.5 degrees Celsius; and achieves better outcomes  
for the transport system as a whole. Using all 
available solutions, referred to in this report as a 
‘Diverse solutions’ approach includes: 

	+ Avoiding the need for some travel and making 
car and truck trips shorter and more efficient 
(‘Avoid’)

	+ Shifting to lower-emissions modes of transport, 
also referred to as ‘mode shift’, such as travelling 
by train instead of plane, using more active and 
public transport, and moving more freight by rail 
(‘Shift’)

	+ Improving vehicle and fuel efficiency, for 
example, getting more zero-emissions vehicles 
(ZEVs) on the road and using lower-carbon fuels 
(‘Improve’)

Executive summary 

New modelling can underpin a credible 
decarbonisation plan for Australia’s 
transport sector
For the first time, Climateworks' modelled 
decarbonisation scenarios for Australia’s transport 
sector include more than technology changes 
(e.g. 'Improve' solutions) to explore broader 
decarbonisation solutions and their impact on 
emissions. Our scenarios explore how the mix of 
transport decarbonisation solutions and pace of  
ZEV uptake – for light vehicles and trucks – can 
combine to keep transport emissions on track to 
align Australia to 1.5ºC.

The modelling and subsequent analysis allow us to 
quantify the emissions benefits of 'Avoid' and 'Shift' 
interventions and the critical role they can play in 
helping Australia respond to real-world challenges in 
the sector.

A plan that incorporates diverse 
transport decarbonisation solutions is 
more resilient to the challenges ahead
Our report shows that taking a ‘Diverse solutions’ 
approach helps Australia adapt to potential delays in 
ZEV uptake. 

The pace and scale of emissions reductions needed 
to limit warming to 1.5ºC presents challenges for 
all sectors of the economy, including transport. 
As a result, modelling results often show high ZEV 
uptake in the near term. Although some countries 
have rapidly increased their levels of ZEV uptake, 
particularly for passenger vehicles, current policy 

Transport is currently Australia's third-largest and fastest-
growing source of emissions. In the face of growing transport 
emissions and modest electric vehicle (EV) sales figures, 
Australia can bolster transport decarbonisation by expanding 
its approach to include a suite of solutions across freight and 
passenger transport.
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settings as well as real-world challenges may hinder 
rapid uptake in Australia, including barriers to supply 
and technology development. 

Rather than relying on technology change alone, 
Australia can incorporate a diverse suite of solutions 
to create more ways to successfully keep emissions 
reductions on track, while continuing to push for ZEV 
uptake to be as rapid as possible.

Without diverse solutions, Australia’s 
transport sector could miss the 
window of opportunity to stay  
1.5ºC aligned
The transport emissions benchmark, identified in 
previous Climateworks economy-wide modelling of a 
1.5°C scenario, is 1,330 MtCO2e – the total greenhouse 
gas emissions generated by the transport sector 
between 2025–2050. To meet the benchmark using a 
technology-focused approach, Australia’s transport 
sector would see ‘rapid’ ZEV uptake – 72 per cent of 
all new vehicle sales (light vehicles and trucks) by 
2030. We explored the emissions impact of a slower 
pace, and modelled a ‘moderated’ ZEV uptake which 
shows 56 per cent by 2030. This ‘moderated’ uptake 
would cause transport to overshoot the emissions 
benchmark by 21 per cent.

It is important that Australia continues to push for 
strong ZEV uptake to minimise emissions overshoot. 
Given challenges facing 'rapid' ZEV uptake, 
particularly for ZE trucks, taking every opportunity 
to build on momentum for zero-emissions (ZE) light 
vehicle uptake will be vital, to buy trucks more time 
to transition. Based on our analysis, Climateworks 
recommends continuing to ratchet up ambition, 
going further with the New Vehicle Efficiency 
Standard (NVES) in the future and pursuing 
complementary policies to boost ZEV uptake.

If ‘moderated’ ZEV uptake is achieved, Australia can 
use solutions that shift travel to more sustainable 
modes and avoid unnecessary travel, to provide 
sufficient emissions reductions to keep this  
1.5°C transport benchmark within reach. 

Now is the time to expand Australia’s 
approach to transport decarbonisation
This report demonstrates how diverse solutions 
can fortify transport emissions reduction efforts in 
Australia. Globally, diverse transport solutions are 
being leveraged to reduce emissions while improving 
transport systems, and Australia can benefit from 
following suit.

Delivering a ‘Diverse solutions’ approach would 
change the way governments plan and fund 
transport – putting emissions reduction at the centre 
of these decisions. Each decision is an opportunity 
to scale solutions that increase transport choice, 
and make travel more efficient and convenient 
while reducing emissions in time to avoid the worst 
impacts of climate change.

All interventions to decarbonise the transport 
sector, whether focused on technology, mode shift 
or reducing some travel, require a significant step 
change. It will be important to keep ambition 
high across all areas to create the pace of change 
required to stay 1.5°C aligned.

As Australia prepares its own national transport 
decarbonisation plan, it has the opportunity to 
go beyond electric vehicles and create a credible 
decarbonisation plan that includes all solutions 
and gives the country more chances to successfully 
decarbonise. 

Based on Climateworks’ modelling, we recommend 
the following be applied in developing a credible 
transport decarbonisation plan:

1.	 Implement a portfolio of solutions so there is no 
single point of failure

2.	Take every opportunity to increase ZEV uptake 
from current levels

3.	Consider additional benefits beyond emissions 
reduction when assessing different approaches 
to decarbonise transport. 
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The transport sector is 
Australia’s third-largest 
and fastest-growing 
source of greenhouse 
gas emissions.1

Australia’s runaway transport emissions

Currently constituting 21 per cent of total emissions, transport is set  
to become the highest emitting sector by the end of the decade,  
out-emitting electricity and agriculture (Department of Climate 
Change, Energy, the Environment and Water [DCCEEW] 2023a). 

Road transport makes up 86 per cent of all transport emissions, which 
includes 42 per cent from passenger cars, 23 per cent from trucks,  
19 per cent from light commercial vehicles (LCVs), and 2 per cent from 
buses, as shown in Figure 1 (DCCEEW n.d.-a).2  

86%

FIGURE 1: Australia’s transport emissions by subsector 

Passenger cars Light commercial vehicles (LCVs)

Light vehicles

Trucks

Buses

Other transport

Domestic 
aviation

Rail Domestic 
shipping

Other

All road transport 
(cars, LCVs, trucks, 

and buses) is

of transport 
emissions

42%

19%

23%

6%

4%
3% 1%

2%

1	 A sectoral comparison of growth of emissions between 2005-2021 showed that the transport sector grew the fastest in this period (DCCEEW n.d.-a). 
2	 Passenger cars include cars and motorcycles. Trucks include medium and heavy-duty trucks. Light commercial vehicles (LCVs) include  
	 vans, utes and SUVs.

Source: Australia's National Greenhouse Accounts (DCCEEW n.d.-a)
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According to government projections, emissions from the transport 
sector increase in the short term as travel patterns return to pre-
COVID-19 levels and then surpass them as continued population growth 
further increases transport volume, see Figure 2 (DCCEEW 2023a). 

Transport is set to 
become Australia’s 
largest source of 
emissions by 2030

FIGURE 2: Australia’s historical transport emissions (2005 – 2023) and projected emissions (2025 – 2030)
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Source: *Australia's National Greenhouse Accounts (DCCEEW n.d.-a).  
	 ** Australia's emissions projections 2023 (DCCEEW 2023a).

As transport emissions grow, almost all other sectors’ emissions trend 
downwards from 2023 to 2030 due to existing policies that promote 
switching to renewable energy and investments in efficiency and 
technology improvements (DCCEEW 2023a).

Solutions to rapidly decarbonise transport already exist, and 
implementing them will help rein in the sector’s fast-growing emissions, 
helping Australia meet its currently legislated 'net zero' goal – and aim 
for the more ambitious Paris-aligned goal of limiting global warming to 
well below 2ºC and striving for 1.5°C. 

Projected emissions**

Note: Since the onset of the COVID-19 pandemic in 2020, transport sector emissions have experienced a sharp 
decline due to a radical change in travel patterns across the country.
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As of 2023, the main focus of Australia’s national transport 
decarbonisation efforts has been on EVs3, with the release of the 
National Electric Vehicle Strategy (DCCEEW 2023b). This strategy joins 
the electric vehicle strategies in place in each state and territory,  
see Appendix A.

Despite this, electric vehicle uptake in Australia lags behind other major 
international markets, hampered by limited supply, discussed later in  
the report. 

Transitioning the existing vehicle fleet is a critical step, but it forms 
only part of what is needed. While governments across Australia have 
long sought to adopt more sustainable ways of moving people and 
goods, including through mode shift (e.g. rail, public transport, cycling) 
and reduced travel activity (e.g. freight route optimisation or land 
use planning), these efforts need to be accounted for in integrated 
decarbonisation planning and scaled up. This report demonstrates how 
including these efforts in transport’s decarbonisation approach can 
safeguard emissions reduction. 

Australia’s 
national transport 
decarbonisation 
approach relies on 
electric vehicles

The federal government’s transport and infrastructure sector plan (also 
referred to as the 'Transport and Infrastructure Net Zero Roadmap') 
provides an ideal opportunity to apply an integrated approach to 
decarbonising transport. This is one of six sectoral decarbonisation 
plans under development in 2024. These plans will guide each sector’s 
contribution to Australia’s economy-wide Net Zero Plan and 2035 
emissions reduction target, including policy actions and investment 
needed for each sector to play its part (DCCEEW n.d.-b).

The ‘transport and infrastructure sector plan’ can establish an evidence-
based approach to reduce transport emissions in Australia by using up-
to-date modelling and analysis.

Climateworks’ transport decarbonisation modelling provides a timely 
and sound basis for a credible transport plan. For the first time, our 
modelling goes beyond technology changes (e.g. transitioning to ZEVs), 
to explore broader decarbonisation solutions and their impact on 
emissions. Our scenarios explore the mix of transport decarbonisation 
solutions and pace of ZEV uptake and show how these factors can 
combine to keep transport emissions on track to align Australia to 1.5ºC. 
See page 20 for a discussion of our results.

Australia’s 
transport and 
infrastructure 
sector plan is an 
opportunity to 
expand focus

3	 In this report, ‘EVs’ refers to both low- and zero-emissions light-duty electric vehicles, including battery electric vehicles (BEVs) and plug-in  
	 hybrid electric vehicles (PHEVs).
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A credible approach to decarbonising transport brings together the solutions 
and level of effort needed for swift and strong emissions cuts, while considering 
outcomes for the transport system. This means incorporating a suite of 
decarbonisation solutions beyond transitioning to ZEVs and utilising global best 
practices to give Australia more ways to achieve deep emissions reductions in line 
with limiting warming to 1.5ºC.

A credible plan to decarbonise the 
transport sector goes beyond  
electric vehicles 

Australia, and much of the rest of the world, signed on to the Paris 
Agreement goal of limiting global warming to well below 2ºC and striving 
for 1.5°C (DCCEEW n.d.-c). Research from the IPCC indicates that every 
fraction of a degree of warming matters to avoid the worst effects of 
climate change (IPCC 2021). If Australia and the rest of the world can 
keep warming to 1.5ºC, a safer and more prosperous future awaits.

What makes a 
transport plan 
credible?

1. It supports emissions 
reductions in line with 
limiting global warming 
to 1.5ºC
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A credible approach to transport decarbonisation uses all available 
solutions so there is no single point of failure for achieving emissions 
reduction goals. By pursuing solutions beyond ZEV technology across all 
areas of transport – light vehicles, trucks and other transport4 – Australia 
gives its transport sector more tools to keep emissions reduction on track 
for 1.5ºC.

The ASI framework is globally recognised and adopted in transport 
decarbonisation planning (SLOCAT 2023; IPCC IPCC 2022). First used 
in 1994, it classifies transport decarbonisation interventions into three 
categories, see Figure 3 (Leroutier and Quirion 2023).

FIGURE 3: The Avoid, Shift and Improve (ASI) framework 
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The advantage of the ASI approach comes from the overlay of all three 
types of interventions. Together, these create a comprehensive suite 
of solutions that enable greater and more rapid emissions reductions. 
Globally, countries are using all elements of the ASI framework to bolster 
transport decarbonisation, see examples in Information box 1.

4	 Light vehicles, sometimes referred to as ‘light-duty’ vehicles, comprise passenger cars and LCVs (light commercial vehicles). This includes  
	 cars, motorcycles, vans, utes and SUVs for both private and commercial use. Trucks include rigid and articulated trucks. ‘Other transport’  
	 includes rail, shipping, domestic aviation and buses.
5	 Climateworks Centre's analysis based on data from the Australian Bureau of Statistics (2020).

2. It utilises all viable 
decarbonisation 
solutions based on 
global best practice 
frameworks

A credible transport decarbonisation plan considers the realities of 
the sector and contributes to better outcomes, to avoid exacerbating 
existing challenges. For the transport sector, real-world challenges such 
as congestion, growing demand, accessibility and pressure on existing 
infrastructure need to be considered. Fortunately, the solutions that 
address these issues by moving people and goods more efficiently are 
also the solutions that decrease emissions.

For example, the majority of transport activity occurs in urban areas5 
where people and business activities cluster and where congestion is 
already felt. A plan to decarbonise transport that relies only on switching 
fossil fuel run vehicles for electric vehicles risks compounding congestion, 
especially as Australia’s population and economy grow and further vehicles 
are added to Australia’s roads. Solutions that ease congestion such as 
more people using public transport and more freight moving by rail, 
simultaneously improve the transport system while decreasing emissions.

3. It contributes to 
better transport 
outcomes
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	+ A SI : The ASI framework has been applied to develop New Zealand's 
Decarbonising Transport Action Plan 2022–25 and includes land use 
planning, supporting shifts to lower-emissions modes, including 
public and active transport and moving more freight by rail, and 
rapidly adopting EVs (New Zealand Ministry of Transport 2022).

	+ A SI : The US National Blueprint for Transportation Decarbonisation 
uses an approach based on three similar strategies: 'Convenient' 
(including land use planning, telework and demand management); 
'Efficient' (including mode shift); and 'Clean' (including ZEVs and 
zero-emissions fuel) (US Department of Energy 2023).

	+ AVOID : Copenhagen sets a vision for 2035 of a compact city in which 
residents, workers and visitors can easily access work, shopping, 
schools and other everyday amenities, reducing the need for long 
commutes and car travel (City of Copenhagen 2024).

	+ AVOID : In Switzerland, a performance-related heavy vehicle charge  
is used to limit the increase of heavy vehicles on the road and relieve 
strain on the environment. The amount charged is based on the 
distance covered, the total maximum permitted weight and  
the emissions rating of the vehicle (Swiss Confederation 2017).

	+ SHIF T : Paris implemented a suite of traffic policy interventions after 
the COVID-19 pandemic to prioritise public and active transport over 
cars, including road space conversion, adding cycle lanes and making 
some areas pedestrian-only (Sustainable Transport Award 2023).

	+ SHIF T : The United States (US) Government has made available  
US$1.4 billion as grants to consolidate and improve rail infrastructure 
for both freight and passenger travel (US Department of 
Transportation 2022). 

	+ IMPROVE : The US released an emissions standard for light- and 
medium-duty vehicles, the Multi-Pollutant Emissions Standards for 
Model Years 2027 and Later Light-Duty and Medium-Duty Vehicles, 
which builds on the previous standards for passenger cars and light 
trucks for model years 2023–2026 (US Environmental Protection 
Agency n.d.-a).

INFORMATION BOX 1: 

A S I

A S I

A

A

S

S

I

The ASI framework influences transport 
decarbonisation around the world 
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Climateworks’ new modelling can 
underpin a credible plan to decarbonise 
the transport sector 

The transport decarbonisation scenarios set out in this report build on 
previous economy-wide modelling, published in 2023, to include a suite 
of solutions beyond technology change.

That modelling, found in Climateworks Centre decarbonisation scenarios 
2023, shows how Australia can do its fair share to limit global warming 
to 1.5ºC for the least cost and sets out the role of each sector of the 
economy in that effort (Climateworks Centre 2023b, 2023c). 

The 2023 modelling identified a decarbonisation pathway for the 
transport sector primarily through technology change focusing on ZEV 
uptake (and to a lesser extent fuel shifts); the pathway did not explore 
benefits of mode shifts to public and active transport or shifting freight 
from road to rail, or efficiency measures to reduce the overall volume of 
transport activity. In ASI framework terms, the 2023 pathway focused on 
‘Improve’ solutions.

To create a more comprehensive model, we included the other aspects 
of the ASI framework, specifically ‘Avoid’ and ‘Shift’ interventions. The 
result is a model that can provide a sound basis for a credible transport 
decarbonisation plan.

In addition to assessing emissions impacts, the analysis in this report 
considers overall outcomes for the sector, namely how different 
decarbonisation scenarios may address existing issues such as 
congestion and growing electricity demand.

Our analysis includes four primary transport decarbonisation scenarios, each 
exploring a combination of two factors, or levers, that affect emissions: 

1.	 The mix of decarbonisation solutions (i.e. ‘Avoid’, ‘Shift’ or  
‘Improve’ interventions) 

2.	The pace of ZEV uptake

The way these two levers are used can make all the difference in 
reducing transport emissions. Our modelling shows how they can be 
combined so that transport can hold its own in aligning Australia to 
1.5ºC, and under what conditions they will fall short of that pathway. 

We have used transport’s share of emissions identified in Decarbonisation 
scenarios 2023’s 1.5ºC-aligned scenario as a benchmark to compare 
the performance of our new transport scenarios. The transport sector 
emissions benchmark is 1,330 MtCO₂e – the total emissions generated by 
the transport sector between 2025 and 2050 in economy-wide modelling.6

Our transport 
decarbonisation 
scenarios

6	 Australia’s total carbon budget aligned with limiting warming to 1.5ºC was calculated to be 3.02 GtCO₂e from 2021. For more information  
	 on the methodology, see the Transport decarbonisation scenarios: Assumptions and methodology report.

Our modelling explores 
solutions beyond 
technology change
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FIGURE 4: Decarbonisation solutions included in the ‘Technology only’ and ‘Diverse solutions’ scenarios 
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Scenarios where emissions are on par with the benchmark show transport 
decarbonising in line with 1.5ºC without shifting emissions reduction 
effort to other sectors. By contrast, scenarios that lead to higher transport 
emissions and exceed this benchmark pass the burden of emissions 
reduction to other sectors, in order for Australia to remain 1.5°C aligned.  

1. MIX OF DECARBONISATION SOLUTIONS 

Our scenarios compare a technology-focused approach with a more 
diversified approach that includes mode shift and reduced travel activity, 
alongside technology change. The scenarios are labelled ‘Technology 
only’ and ‘Diverse solutions’, accordingly. 

As seen in Figure 4, ‘Diverse solutions’ scenarios include ‘Avoid’, ‘Shift’ and 
‘Improve’ interventions – some transport activity is avoided; some activity 
shifts to lower-emissions modes of transport; and technology interventions 
improve the energy efficiency of existing transport modes. See Information 
box 2 for a description of the assumptions used in our scenarios.  

2. PACE OF ZEV UPTAKE

Different rates of ZEV uptake were tested to better understand how the 
pace of the technology transition affects emissions in the transport sector. 

The modelling results in this report focus solely on ZEVs, which include 
battery electric vehicles (BEVs) and hydrogen fuel cell vehicles (HFCVs) 
for passenger and freight. Plug-in hybrid electric vehicles (PHEVs) are 
not zero emissions and are not reflected in the modelling results. 

Our modelling shows ‘rapid’ technology uptake can reduce emissions in line 
with limiting warming to 1.5ºC. We also look at a slightly slower uptake to 
reflect potential real-world delays in technology transition. Our two paces 
of ZEV uptake are labelled ‘rapid ZEV uptake’ and ‘moderated ZEV uptake’, 
accordingly, and they are applied across all vehicle categories. In our 
analysis in this report, we focus on light vehicle and truck categories.  
See the Transport decarbonisation scenarios: Assumptions and 
methodology report for a description of the assumptions used for these 
rates of ZEV uptake.

Understanding 
transport’s emissions 
reduction levers in  
our scenarios 
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A S I



1 6   |

  |D E C A R B O N I S I N G  A U S T R A L I A ' S  T R A N S P O R T  S E C T O R   |   

Impact of zero-
emissions truck delays

The two rates of ZEV uptake include all vehicles. Based on feedback 
from transport sector stakeholders, we conducted additional analysis to 
understand the impact on emissions if uptake rates of ZE light vehicles 
and trucks were decoupled. Later on, we discuss a scenario in which ZE 
light vehicle uptake is ‘rapid’ and only ZE truck uptake is delayed.

Using the two levers – the mix of decarbonisation solutions and pace of 
ZEV uptake – four scenarios were modelled, shown in Figure 5. 

The first scenario, ‘Technology only – rapid ZEV uptake’, focuses on 
technology solutions, i.e. ‘Improve’ interventions, at a rapid pace.  
This scenario aligns with transport’s 1.5°C emissions benchmark (Figure 5, 
top left).

In the ‘Technology only – moderated ZEV uptake’ scenario, the pace 
of technology uptake has been reduced from ‘rapid’ uptake to reflect 
potential real-world delays in technology transition (Figure 5, bottom left).

Combining a 'moderated' pace of ZEV uptake with a suite of 
decarbonisation solutions – i.e. ‘Avoid’ and ‘Shift’ interventions in 
addition to ‘Improve’ interventions – gives us the ‘Diverse solutions – 
moderated ZEV uptake’ scenario. This allows us to evaluate the emissions 
reduction potential of including mode shift and reduced travel activity 
(Figure 5, bottom right). 

The final scenario, ‘Diverse solutions – rapid ZEV uptake’, is our most 
ambitious scenario as it includes both a 'rapid' pace of ZEV uptake and 
diverse decarbonisation solutions (Figure 5, top right).

FIGURE 5: Climateworks Centre's four modelled transport scenarios
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‘Technology only’ 
scenarios

Summary of modelling methodology 
and key assumptions

Before modelling our scenarios, we determined future transport activity 
levels to 2050 by applying population and economic growth assumptions 
to historical transport activity.

In our ‘Technology only’ scenarios we assumed that going forward, travel 
behaviours remain unchanged. For example, the same percentage of 
people drive cars or take public transport. Using those parameters, the 
model then solved for the most cost-effective technology mix and timing 
to meet transport demand, while reducing emissions in line with limiting 
warming to 1.5°C.

Examples of technology transitions include:

	+ Internal combustion engine (ICE) vehicles transition to BEVs and 
HFCVs (e.g. cars, trucks and buses) 

	+ Rail switches to a mix of hydrogen (or ammonia) and electric 
powered locomotives

	+ Domestic aviation switches to more sustainable fuels,  
such as biofuels.

The same technology transition solutions are included in the ‘Diverse 
solutions’ scenarios.

Assumptions were added to the ‘Technology only’ scenarios to ‘avoid’ 
some travel activity by reducing or shortening trips and 'shift' some 
activity to lower-emissions modes. These assumptions lower the volume 
of ICE vehicle travel that would then rely on technology change to 
decarbonise.

In developing the assumptions, we considered research on best practice 
targets and case studies. We also received input from our Technical 
Reference Group7, who provided advice and support during the transport 
model development. We aimed to balance achievability and ambition 
in setting our assumptions, with the primary goal being to include 
assumptions that reflect the ambition needed to achieve a 1.5°C future. 

The ‘Diverse solutions’ scenarios include the following assumptions, also 
shown in Figure 6.

‘Diverse solutions’ 
scenarios

INFORMATION BOX 2: 

7	 A list of organisations represented in our Technical Reference Group can be found in our Transport decarbonisation scenarios: Assumptions  
	 and methodology report. While this group provided input and feedback, this does not imply endorsement of the assumptions or findings  
	 presented in this report.
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‘SHIF T’ A SSUMPTIONS 

	+ Public and active transport replaces a portion of car use by 2040 –  
35 per cent of pkm from cars is gradually shifted to public transport 
(representing three-quarters of the shift) and active transport 
(one-quarter of the shift). This represents a shift to more sustainable 
modes of transport such as buses, light rail, rail, walking, cycling and 
scooters. It is estimated that this results in about half of all passenger 
trips being completed by public and active transport modes.

	+ Regional rail replaces a portion of air travel for long-distance 
passenger trips – 7 per cent of pkm gradually switches from flying  
to rail by 2040. This timeline provides a lead-in time to plan for  
this transition.

	+ Freight moves by rail instead of by trucks – 15 per cent (articulated 
trucks) and 5 per cent (rigid trucks) tkm gradually switches 
from trucks to rail by 2040. This transition timeline accounts for 
infrastructure in progress, such as inland rail, and provides a lead-in 
time to plan for this transition.

	+ Freight uses micromobility in urban centres especially for last mile 
delivery – 4 per cent of tkm carried by LCVs shifts to other forms of 
zero-emissions micromobilty such as cargo bikes and other emerging 
transport modes. 

S

8	 Passenger kilometres is a unit of measurement that represents the transportation of one passenger over one kilometre in a given mode  
	 of transport. Tonne kilometres is a unit of measurement that represents the transportation of one tonne over one kilometre in a given  
	 mode of transport.

After accounting for all ‘Avoid’ and ‘Shift’ assumptions, there is a  
27 per cent decrease in vehicle kilometres travelled for all road vehicles, 
which includes a 30 per cent decrease for light vehicles, by 2050. As a 
comparison, New Zealand’s target is to reduce ‘kilometres travelled…by 
the light fleet by 20% by 2035’, from their Decarbonising Transport Action 
Plan 2022–25 (New Zealand Ministry of Transport 2022).

For more information on these assumptions, see the Transport 
decarbonisation scenarios: Assumptions and methodology report. 

A ‘AVOID’ A SSUMPTIONS 

	+ 10 per cent fewer passenger kilometres (pkm) travelled, across all 
passenger trips, by 2035 due to fewer trips taken or shorter journeys.

	+ 5 per cent fewer tonne kilometres (tkm) travelled, across all freight, 
by 2035 due to efficiencies and optimisation in logistic networks.8
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FIGURE 6: ‘Avoid’ and ‘Shift’ assumptions in our ‘Diverse solutions’ scenarios

A

Avoided  
travel across:

PA SSENGER 
TR AVEL

FREIGHT 
TR AVEL

10% 5%

S

Mode shift 
from: 

Note: All metrics are in passenger or tonne kilometres of travel activity.

Cars 35% Active 
transport

Public 
transport

Articulated 
trucks 15%

Freight 
rail

Rigid 
trucks 5%

Domestic 
aviation 7%

Regional 
rail

LCVs 4%

Micro-
mobility 
such as  
e-cargo bikes



2 0   |

  |D E C A R B O N I S I N G  A U S T R A L I A ' S  T R A N S P O R T  S E C T O R   |   

A plan that incorporates diverse 
transport decarbonisation solutions is 
more resilient to the challenges ahead

Rather than relying on technology change alone, Australia can 
incorporate additional interventions, allowing the sector to pull on 
different levers if one or more intervention falters. 

Although several other countries have rapidly increased ZEV uptake, 
achieving ‘rapid’ uptake in Australia poses a challenge for a range of 
reasons, including technology, regulatory, and infrastructure hurdles,  
all of which limit the pace of ZEV adoption. 

A credible transport decarbonisation plan strives for ‘rapid’ uptake 
of ZEVs, but considers the potential for uptake to occur at different 
paces, and includes a range of options to manage risks and provide 
contingencies to ensure emissions reductions remain on track. 

Our analysis shows how 
a ‘Diverse solutions’ 
approach can adapt 
to potential delays in 
technology adoption.
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In comparing the total transport emissions generated under each of the 
four scenarios in Figure 7, we found that a ‘Diverse solutions’ approach 
can keep Australia’s transport emissions on track if ‘rapid ZEV uptake’  
is not achieved. 

Without diverse 
solutions, Australia’s 
transport sector 
could miss the 
window of 
opportunity to stay  
1.5ºC aligned

FIGURE 7: Cumulative emissions from the transport sector in the ‘Technology only’ and ‘Diverse solutions’ 
scenarios with varying ZEV uptake rates, 2025–2050

Note: Emissions figures include scope 1 and 2 emissions but not scope 3. 
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The first column in Figure 7, the ‘Technology only – rapid ZEV uptake’ 
scenario represents the benchmark of 1,330 MtCO₂e of greenhouse 
gas emissions apportioned to the transport sector between 2025 and 
2050. Under this scenario, emissions reductions come primarily from 
ZE technology, with ZEVs making up nearly three-quarters of all new 
vehicle sales by 2030. This level of uptake will be challenging to reach this 
decade, considering the current state of ZEV sales and policy settings  
in Australia.

By comparison, the second column, ‘Technology only – moderated 
ZEV uptake’, shows a slower pace of ZEV uptake, which Climateworks 
estimates is more within reach for Australia under current uptake and 
policy settings, including the NVES passed in May 2024. However, more 
would likely be needed to even reach ‘moderated’ uptake. This scenario 
shows an additional 275 MtCO₂e being emitted between 2025 and 2050, 
overshooting our modelled benchmark as early as 2041. This represents 
21 per cent greater emissions than the benchmark, which could impact 
Australia's ability to decarbonise in line with 1.5°C. Staying on track 
under this scenario would require even greater cuts from other sectors.

The addition of a diverse suite of decarbonisation solutions in the third 
column, ‘Diverse solutions – moderated ZEV uptake’, provides sufficient 
emissions reductions to make up 222 MtCO₂e of the 275 MtCO₂e gap 
left by not meeting ‘rapid’ ZEV uptake targets. The emissions from this 
scenario fall just 4 per cent over the benchmark. In addition to emissions 
reductions, adopting ‘Avoid’ and ‘Shift’ interventions could help to 
manage demand and improve efficiency of the overall transport system, 
discussed later in the report. 

The three scenarios discussed so far fall at or above the emissions 
benchmark for transport. The fourth column, ‘Diverse solutions – rapid 
ZEV uptake’, shows how even deeper emissions reductions can be 
achieved by going all in on both ZEV uptake and incorporating a full 
suite of decarbonisation solutions across ‘Avoid’, ‘Shift’ and ‘Improve’. 
Emissions from this scenario are 156 MtCO₂e, or 12 per cent below the 
benchmark. While the report focuses on the first three scenarios, this 
fourth scenario shows what lifting ambition looks like and provides a 
useful comparison, discussed later on in this report. 

The contribution of a diverse suite of decarbonisation solutions reduces 
the risk of relying on technology alone. In the next section, we discuss 
the 'Technology only' scenarios in more detail. 

The sections that follow look closely at how the two different rates of 
ZEV uptake affect transport emissions in a technology-focused approach 
and consider some real-world pressures that can hamper ‘rapid’ uptake. 

Transitioning technology plays an indispensable role in decarbonising 
transport and will do most of the heavy lifting in reducing transport 
emissions. Efforts to cut transport emissions that rely on transitioning 
to ZEVs alone depend entirely on the speed of uptake; the transition 
needs to accelerate as rapidly as possible, to keep the 1.5°C emissions 
benchmark in reach. 

If technology 
uptake is slower, 
the transport 
sector could 
overshoot 
the emissions 
benchmark 
and put 1.5°C 
alignment at risk 
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Climateworks’ modelling provides evidence for the level of technology 
uptake that allows Australia to decarbonise for the least cost – it does 
this by applying assumptions regarding the timing, availability and cost 
of technology. The modelling often shows high levels of ZEV uptake in the 
near term because it is the least-cost way to quickly reduce emissions. 

In our ‘Technology only’ scenarios, with ‘rapid’ uptake, ZEVs make up  
72 per cent of new vehicle sales by 2030; whereas, with ‘moderated’ 
uptake, ZEVs make up 56 per cent by 2030. This slower pace of uptake 
leads to 275 MtCO₂e transport emissions over the benchmark, as 
previously discussed.9  

Figure 8 shows the two 'Technology only' scenarios and emissions from 
light vehicles, trucks and other transport categories. In the following 
sections, we take a closer look at light vehicles and trucks and how the 
two rates of ZEV uptake apply to each. We explore why ‘rapid’ uptake 
in particular might be difficult given current ZEV sales, existing policy 
settings and other known challenges.

9	 275 MtCO₂e includes emissions from light vehicles, trucks, and buses in the ‘Technology only – moderated ZEV uptake’ scenario. Buses are  
	 included in “Other transport” – a slower transition to electric buses in the ‘moderated ZEV uptake’ shows an additional 3 MtCO2e emitted  
	 over 25 years. For a detailed description of these scenarios, see the Transport decarbonisation scenarios: Assumptions and methodology report. 

Other transport

Trucks

Light vehicles

FIGURE 8: Cumulative emissions from the transport sector in the ‘Technology only’ scenarios with varying 
ZEV uptake rates, 2025–2050

Note: Emissions figures include scope 1 and 2 emissions but not scope 3. Emissions from ‘other transport’ include 
rail, shipping, domestic aviation and buses.
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Light vehicles, sometimes referred to as ‘light-duty’ vehicles, comprise 
passenger cars and LCVs (light commercial vehicles). This includes cars, 
motorcycles, vans, utes and SUVs for both private and commercial use. 
In Australia, light vehicles create the majority – 61 per cent – of transport 
emissions, 70 per cent of which result from passenger cars.10 Because 
of this, delays to ZE technology uptake for light vehicles could lead to a 
significant increase in emissions. 

The ‘Technology only – rapid ZEV uptake’ benchmark scenario sees ZE 
light vehicles making up 73 per cent of new light vehicle sales by 2030. 
This exceeds the latest federal sales projections for EVs as well as an 
Australian aggregated target, based on current state and territory 
targets,11 as seen in Figure 9. Acknowledging that this may be difficult 
to achieve, it is useful to look at how the slower rate of ZEV uptake plays 
out for the light vehicle category. 

The rate of uptake in the ‘Technology only – moderated ZEV uptake’ 
scenario is slower, but an uptake of 57 per cent by 2030 for light vehicles 
also exceeds current sales projections and targets, also seen in Figure 9. 

10	 Based on Climateworks’ analysis of the national inventory of greenhouse gases (DCCEEW n.d.-a).
11	 The Australian aggregated target comes from Climateworks’ 2022 analysis: ‘New South Wales, Victoria and Queensland have targets of  
	 50% of new light vehicle sales to be zero emissions by 2030…The Australian Capital Territory has set a target of 80-90% by 2030. These  
	 official commitments cover 80% of the national EV market, and are equivalent to Australia committing to achieve 46% of new car sales by  
	 2030. Other states and territories are seeking to make EVs the dominant vehicle type by 2030, without yet setting formal targets. For those  
	 without targets, the national projected EV uptake…has been used as the default target.’ (Climateworks Centre 2022)

FIGURE 9: Assumed ZEV share of new light vehicle sales compared to federal sales projections and an 
Australian aggregated target

Note: Federal sales projections shown in green include BEVs and PHEVs and are sourced from Australia's emissions 
projections 2023 (DCCEEW 2023a). The Australian aggregated target comes from Climateworks’ analysis 
(Climateworks Centre 2022).
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In both cases, a steep increase in uptake begins immediately and 
continues until 100 per cent market share occurs, in 2038 for ‘rapid ZEV 
uptake’ and 2043 for ‘moderated ZEV uptake’. 
We have also analysed the emissions implications between the two 
uptake lines of Figure 9. The slower rate of ZE light vehicle uptake in the 
‘Technology only – moderated ZEV uptake’ scenario leads to an additional 
168 MtCO₂e being emitted between 2025 and 2050, see Figure 10. 
The next section looks at data on current ZE light vehicle uptake in Australia 
and shows that there is a large gap to close between now and 2030. 

Note: Emissions figures include scope 1 and 2 emissions but not scope 3.

CURRENT STATE OF ZERO-EMISSIONS LIGHT VEHICLES  
IN AUSTR ALIA

Uptake of ZE technology for light vehicles has been slow in Australia, 
lagging behind major international markets. Sales data for ZE light 
vehicles (i.e. BEVs and HFCVs) is aggregated in total EV sales, which 
also includes low-emissions vehicles (i.e. PHEVs). Sales figures show EVs 
made up 8.5 per cent of new car sales in Australia in 2023, see Figure 11  
(Electric Vehicle Council 2024). In 2023, ZE light vehicles made up 
approximately 7.2 per cent of new car sales in Australia in 2023.12 

12	 This analysis is based on available data from the Electric Vehicle Council (2024) and CarSales (2024). Different organisations report electric  
	 vehicles as being either including only BEVs, or with PHEVs or combines regular series/parallel hybrid as well as HFCVs. In our analysis, we  
	 have cross-referenced various sources and have approximated that in 2023, ZE light vehicle sales were 7.2 per cent of the market. 

Light vehicles
Light vehicles

FIGURE 10: Cumulative emissions from light vehicles across ‘Technology only’ scenarios with varying  
ZEV uptake rates, 2025–2050
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FIGURE 11: EV sales as a proportion of total new car sales compared to sales projections, targets and 
modelled uptakes

Light vehicles include both passenger cars and LCVs. Globally e-LCV 
uptake is quite low (International Transport Forum 2023; IEA 2024). In 
Australia, it makes up a very small portion of ZEV sales (Costello 2024). 
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The International Energy Agency (IEA), which uses a different 
methodology to determine EV sales share, cites 12 per cent uptake in 
Australia. In comparison, average global uptake of EVs, according to the 
IEA, is 18 per cent, with rates as high as 93 per cent in Norway, 38 per 
cent in China, 24 per cent in the United Kingdom (UK) and 14 per cent in  
New Zealand (IEA 2024).

IS  A FUEL EFFICIENCY STANDARD THE ANSWER?

A barrier to ZE light vehicle uptake in Australia has been vehicle 
availability. A well-designed, mandatory vehicle efficiency standard  
will increase the supply of low- and zero-emissions vehicles to  
Australia by providing a fleet-wide CO2 emissions target for vehicle 
suppliers (Climateworks Centre 2022; International Council on  
Clean Transportation 2024).

Legislation for an NVES for passenger vehicles and LCVs weighing up 
to 4.5 tonnes was passed by Parliament in May 2024. The rate of ZE 
light vehicle uptake is likely to improve when the NVES is implemented 
(Department of Infrastructure, Transport, Regional Development, 
Communications and the Arts 2024). 

The NVES is a good starting point and gives the nation the opportunity  
to reduce a substantial portion of its transport emissions. However, 
based on additional analysis, Climateworks estimates that as currently 
designed, the NVES would not sufficiently reduce light vehicle emissions 
to align with a 1.5ºC trajectory, as seen in the ‘Technology only – rapid 
ZEV uptake’ benchmark scenario. It is likely more will be needed to 
reduce light vehicles emissions in line with even the ‘Technology only – 
moderated ZEV uptake’ scenario.13

It will be crucial that Australia takes every opportunity to ratchet up 
the NVES over time through regular reviews. Climateworks recommends 
the NVES be considered as setting the floor in terms of ZEV uptake, 
with other policies working in concert with the standard to boost 
uptake. Climateworks’ (2022) Accelerating EV uptake: Policies to realise 
Australia’s electric vehicle potential outlines our recommendations for a 
comprehensive policy package.

It is in Australia’s best interest to maximise uptake of ZE light vehicle 
technology, which is ready to implement immediately. By comparison, 
the transition to ZE trucks holds additional challenges, considered in  
the next section. 

13	 Climateworks undertook additional modelling using outputs from our transport modelling to understand where our results sit in relation  
	 to the NVES. See the Transport decarbonisation scenarios: Assumptions and methodology report for more information.

Trucks, which include rigid and articulated trucks, make up 23 per cent 
of transport emissions in Australia (DCCEEW n.d.-a). In contrast to light 
vehicles, the freight industry faces restrictions in deploying some ZE 
trucks, and some ZE trucks are not yet commercially ready, leading to 
uncertainty about the timing of emissions reduction in this category.

Trucks present a 
more challenging 
decarbonisation task

Global EV sales 
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CURRENT STATE OF ZERO-EMISSIONS TRUCKS IN AUSTR ALIA

Australia currently has very low uptake of ZE trucks,14 with uptake largely 
linked to pilots of ZE rigid truck use.15 While rapid uptake is needed to 
achieve 1.5ºC alignment, both rigid and articulated trucks face some 
challenges in achieving this rapid pace, as outlined below. 

Rigid trucks

Rigid trucks comprise a wide array of medium to large trucks used for a 
variety of freight tasks; they are commonly used in urban areas.  
Despite commercially viable models being available globally, use of 
electric rigid trucks is restricted in Australia because they are heavier 
than current axle mass limits allow for vehicles above 4.5 tonnes 
(CALSTART 2023; National Heavy Vehicle Regulator 2014, 2017).  
Changing this limit requires amending current regulations,16 which will 
take time and includes giving consideration to how heavier vehicles 
may affect road infrastructure. Once regulations change, significant 
policy support and industry effort would also be needed to boost 
supply. Climateworks’ (2023) report, Delivering freight decarbonisation, 
recommends ways to increase and diversify supply (e.g. through a 
sales target or in the longer term, a new truck efficiency standard) and 
incentivise uptake through improving total cost of ownership. 

Articulated trucks

Articulated trucks are used for large, heavy loads and long-haul freight. 
Zero-emissions articulated truck technology, which needs to be able 
to carry heavy payloads often over long distances, is still nascent for 
much of the world. Research and development related to existing 
technologies – battery electric trucks and hydrogen fuel-cell wrong 
trucks – is progressing to determine how they can meet range and 
high power requirements, what the optimum use of each technology 
will be, and which of the two may be the more dominant technology 
for articulated trucks in Australia. For these reasons, commercial 
application by operators will take time; articulated trucks will be the last 
road freight vehicles to fully transition to zero emissions. The transition 
period will include use of alternative low-carbon fuels before moving to 
ZE articulated trucks (Climateworks Centre 2023a).

Beyond technological challenges, issues such as charging infrastructure 
and upgrades to road infrastructure as well as workforce training will 
need to be addressed. The transition to ZE trucks will need significant 
support, industry effort and investment to achieve 1.5ºC-aligned uptake 
levels. For example, in the US, the Inflation Reduction Act committed 
US$1 billion for replacing heavy-duty diesel vehicles with  
ZE trucks, developing infrastructure and training workers (United States 
Environmental Protection Agency n.d.-b). In Australia, the vast majority 
of road transport businesses are small businesses, either owner–drivers 
or operations that employ less than twenty people (Australian Bureau  
of Statistics 2023). This limits the potential for rapid industry-led 
transition without significant industry coordination efforts and 
government support.

14	 There is limited data available on the number of ZE rigid and articulated trucks sold in Australia. The Truck Industry Council’s T-Mark sales  
	 data shows 367 low- and zero-emissions trucks were sold in 2023 out of a total of 47,757 heavy, medium and light trucks and vans (McMullan 2024). 
15	 Some of the notable Australian trials on ZE rigid trucks are as follows: a) exemptions on access to state-controlled road networks for  
	 heavier low- and zero- emissions trucks in South Australia and Victoria (Government of South Australia n.d.; VicRoads 2023); b) $20 million  
	 in funding by ARENA to test a purpose-built depot using renewable energy. This project is in partnership with Team Global Express and  
	 deploys 60 electric trucks (Australian Renewable Energy Agency 2022); c) New South Wales has announced a heavy vehicle access trial for  
	 state-controlled road networks (Transport for NSW 2024). 
16	 If the steer axle mass were increased to 7 tonnes and the drive axle by an additional 1 tonne, it would allow a substantial ramping up of ZE rigid  
	 trucks in Australia (Climateworks Centre 2023a).
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Our modelling shows 
an ambitious uptake 
of zero-emissions 
technology for trucks 

The ‘Technology only – rapid ZEV uptake’ benchmark scenario shows  
60 per cent of new truck sales being ZE trucks by 2030, seen in  
Figure 12 and Table 1.

Acknowledging the real-world challenges and uncertainties with ZE 
truck technology, we have also considered a slower rate of ZEV uptake.  
In the ‘Technology only – moderated ZEV uptake’ scenario, 22 per cent of 
new truck sales are ZE trucks by 2030. 

FIGURE 12: Assumed ZEV share of new truck sales

TABLE 1: Assumed ZEV share of new truck sales – rigid and articulated (shown as per cent of total)

2 0 3 0  ( P E R  C E N T ) 2 0 3 5  ( P E R  C E N T )

Rigid trucks Rapid ZEV uptake 65 100
Moderated ZEV uptake 23 96

Articulated trucks Rapid ZEV uptake 21 100
Moderated ZEV uptake 9 99

Total trucks Rapid ZEV uptake 60 100
Moderated ZEV uptake 22 97

Rapid ZEV uptake Moderated ZEV uptake

In Table 1, ZE truck uptake is broken down by rigid and articulated trucks. 
By 2030, 65 per cent of rigid truck sales and 21 per cent of articulated 
truck sales are zero emissions in the ‘Technology only – rapid ZEV uptake’ 
scenario. In the ‘Technology only – moderated ZEV uptake’ scenario, new 
rigid truck and articulated truck sales are 23 per cent and 9 per cent  
zero emissions by 2030, respectively. 
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Trucks

Trucks

FIGURE 13: Cumulative emissions from trucks in the ‘Technology only’ scenarios with varying ZEV uptake 
rates, 2025–2050

Note: Emissions figures include scope 1 and 2 emissions but not scope 3.
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The slower rate of uptake for ZE trucks seen in the ‘Technology only – 
moderated ZEV uptake’ scenario leads to an additional 104 MtCO₂e being 
emitted from trucks between 2025 and 2050, seen in Figure 13. 

Additional emissions from slower ZE technology adoption can be mitigated 
with solutions beyond technology, which can help Australia reduce its 
transport emissions at the scale and pace needed to limit warming to 
1.5ºC. The sections that follow consider real-world examples of a ‘Diverse 
solutions’ approach and the benefits these solutions can have for 
Australia, including the impact on transport emissions. 

A diverse mix of 
decarbonisation 
solutions gives 
transport more 
ways to successfully 
decarbonise

‘Diverse solutions’  
in practise

Our ‘Diverse solutions’ approach imagines a future transport system 
for Australia that incorporates ‘Avoid’ and ‘Shift’ interventions into 
decarbonisation efforts. 

Other transport

Light vehicles

Other transport

Light vehicles
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Governments across Australia are actively pursuing more sustainable 
transport options that benefit communities and economies, including 
reducing congestion, improving accessibility and providing more 
transport choice, among other benefits. Appendix B surveys a range 
of actions across urban and regional areas in Australia that align with 
‘Avoid’ and ‘Shift’. Implementing a ‘Diverse solutions’ approach, as per 
our modelling, would mean scaling up ‘Avoid’ and ‘Shift’ solutions so 
they play a more substantial role in reducing transport emissions. 

Our modelling helps measure the benefit of applying diverse solutions 
in Australia, and reflects growing global ambition to achieve deep 
reductions in transport emissions and the smart use of all available 
solutions to do so. 

Lifting Australia’s national ambition in mode shift would align with 
leading practices around the world. 

	+ In New Zealand, Greater Wellington’s transport plan includes a 
target of 40 per cent increase in active and public transport mode 
share by 2030 (Greater Wellington Government 2021). 

	+ In the UK, a clear mandate was set for shifting trips onto active 
transport modes, aiming for active transport to make up half of all 
trips in towns and cities by 2030 (United Kingdom Department for 
Transport 2021). The UK has also set a target to move 75 per cent 
of freight by rail by 2050. When the policy was announced in 2023, 
the Transport Secretary recognised rail as the ‘most efficient and 
environmentally friendly way of transporting many goods’  
(United Kingdom Department for Transport 2023). 

Mode shift ambition also exists in Australia. For example, the Victorian 
Government has a target of increasing active transport mode share 
to 25 per cent by 2030 (Department of Environment, Land, Water and 
Planning 2021). Additionally, mode shift recommendations put forward 
in a Framework for an Australian Clean Transport Strategy, developed by 
academics from nine Australian universities, propose a target of ‘50% 
active and public transport commuting share by 2035’ to achieve ‘net 
zero transport sector emissions by 2050’ (Whitehead et al. 2022).

To achieve a ‘Diverse solutions’ approach, Australia can scale up existing 
‘Avoid’ and ‘Shift’ interventions in the immediate term, making better 
use of existing infrastructure and services. As an added benefit, using 
existing transport networks more efficiently reduces the need to build 
additional infrastructure, which avoids the embodied carbon this would 
entail. Recent reports from Infrastructure Victoria (2023b) and NSW 
Government (2024) highlight how building less (including non-build or 
low-build solutions) and using existing infrastructure better can reduce 
emissions.

In the longer term, Australia can strategically plan its regions and cities. 
Locating key destinations for living, working, education and recreation 
closer together and connecting them via efficient transport networks 
removes the need for long commutes and creates greater accessibility 
to public and active transport. Planning for more efficient freight 
movements, including increased freight rail connectivity and services 
between key freight hubs, ports and intermodals, helps take trucks off 
the road and delivers greater efficiency, productivity and safety benefits 
to businesses and the community. 

Above all, Australia can account for the emissions benefits of both 
existing and expanded ‘Avoid’ and ‘Shift’ efforts in its transport 
decarbonisation plans. Doing so shows the possible scale of contribution 
from these interventions and links them to clear metrics and actions. 
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In the next section, we return to the comparison of emissions between 
the ‘Diverse solutions’ scenarios and the ‘Technology only’ scenarios to 
demonstrate the impact of adding diverse solutions.

‘Diverse solutions’ can 
help keep emissions 
reduction on track

Figure 14 demonstrates that interventions that ‘shift’ to lower-emissions 
modes and ‘avoid’ some travel activity largely counteract slower ZEV 
uptake, represented by the ‘Diverse solutions – moderated ZEV uptake’ 
scenario. The cumulative emissions (2025–2050) in this scenario are just 
4 per cent (53 MtCO₂e) above the ‘Technology only – rapid ZEV uptake’ 
benchmark scenario despite a slower ZEV uptake. By contrast, the 
‘Technology only – moderated ZEV uptake’ scenario falls 21 per cent over 
the emissions benchmark. 

Other transport

Trucks

Light vehicles

FIGURE 14: Cumulative emissions from the transport sector in the ‘Technology only’ and ‘Diverse solutions’ 
scenarios with varying  

Note: Emissions figures include scope 1 and 2 emissions but not scope 3. Emissions from ‘other transport’ include 
rail, shipping, domestic aviation and buses.
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OTHER TR ANSP ORT  - ‘Shift’ interventions lead to increased use of 
rail and buses, leading to higher emissions in this category compared 
to both ‘Technology only’ scenarios. However, as these modes are less 
emissions intensive than light vehicles or trucks, the impact on the 
transport sector’s total emissions is not substantial.

TRUCKS - Some road freight shifts to rail, and freight and logistics are 
also optimised for efficiency gains, reducing total tkm. This offsets most 
of the emissions increase from ‘moderated’ ZE truck uptake, but still 
results in slightly higher emissions than ‘rapid’ ZE truck uptake found 
in the ‘Technology only – rapid ZEV uptake’ scenario. This is due to there 
being fewer options to ‘Shift’ or ‘Avoid’ road freight activity compared to 
passenger travel, as seen below in light vehicles.

LIGHT VEHICLES - Some light vehicle travel is replaced by other 
travel options such as public and active transport and some is avoided 
altogether. Even though ZEV uptake is ‘moderated’, a reduced number 
of vehicle trips results in lower total emissions from that category 
compared to either ‘Technology only’ scenario.

For more information on these assumptions, see the Transport 
decarbonisation scenarios: Assumptions and methodology report.

A closer look at the ‘Diverse solutions – moderated 
ZEV uptake’ scenario
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‘Diverse solutions’ can 
make it easier to reach 
ZEV uptake targets

Cars represent the go-to option for most people. In a transport system 
that seamlessly integrates ‘Avoid’ and ‘Shift’ interventions, people will 
have greater choice in how they get around. If some private vehicle travel 
is replaced by options such as public and active transport and some is 
avoided altogether, overall car travel will decrease. This reduction may 
correlate with a reduced demand for cars. For example, some households 
may choose to forgo a second car or delay purchasing their next car.  
The overall result would be fewer people buying cars. 

If demand for new cars is lower, the same number of ZEVs sales would 
make up a higher percentage of total cars sold, putting Australia closer 
to ‘rapid ZEV uptake’ figures and making it easier for governments 
around Australia to reach their uptake targets. 

‘Diverse solutions’ can 
ease congestion and 
pressure on existing 
road infrastructure

The majority of Australians live and work in urban areas, and as a result, 
most transport trips are concentrated there – approximately 76 per 
cent of car travel occurs in urban areas.17 Some of Australia’s freight 
task is also concentrated in urban areas, particularly short-haul freight 
and trips to and from many of Australia’s major ports. As Australian 
cities grow, moving people and goods more efficiently will be critical to 
relieving pressure on congestion, improving liveability and productivity, 
and reducing pressure for additional road infrastructure spending.

Adopting ‘Avoid’ and ‘Shift’ interventions in a 'Diverse solutions' approach 
could reduce total vehicle travel, helping to make the transport system 
more efficient. As seen in Figure 15, adding ‘Avoid’ and ‘Shift’ interventions 
in the ‘Diverse solutions’ scenarios corresponds to a 27 per cent reduction 
in vehicle kilometres travelled in 2050, across all road vehicles.18

17	 Climateworks’ analysis based on data from the Australian Bureau of Statistics (2020). 
18	 Vehicle kilometres travelled do not change with pace of ZEV uptake, only by mix of decarbonisation solutions. Road vehicles include light 
vehicles, trucks and buses.

FIGURE 15: Difference in road vehicle kilometres travelled in the ‘Technology only’ and ‘Diverse solutions’ scenarios 
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‘Diverse solutions’ 
can ease pressure on 
electricity demand

As sectors across Australia’s economy electrify to support their 
decarbonisation, demand for electricity is set to increase. The 
1.5°C-aligned scenario in Climateworks' Centre decarbonisation scenarios 
2023 shows that in 2050, the economy uses 926 TWh of electricity; this 
is a 350 per cent increase over electricity demand modelled for 2024 
(Climateworks Centre 2023c). 

To facilitate a smooth transition to a renewable energy grid, it will be 
important to reduce demand where possible. In our ‘Technology only’ 
scenarios, transport makes up 24 per cent of Australia’s electricity 
demand in 2050, which means the transport sector can have a big 
impact on overall demand. The electrification of the transport sector, 
including the production of hydrogen for fuel, would use 24 TWh of 
electricity in 2030 and 221 TWh in 2050, compared to 7 TWh in 2024.

Our ‘Diverse solutions’ scenarios sees a nearly 9 per cent lower electricity 
demand in 2050, compared to the ‘Technology only’ scenarios, see  
Figure 16. This is significant as a 9 per cent reduction corresponds to  
20 TWh less – nearly three times as much electricity as the transport 
sector uses today.

FIGURE 16: Comparison of the transport sector's electricity demand in the ‘Technology only’ and  
‘Diverse solutions’ scenarios with moderated ZEV uptake
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Note: Electricity demand pictured above includes electricity demand for green hydrogen production.
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1. Going further in 
emissions reduction

If ‘rapid ZEV uptake’ occurs, the addition of diverse solutions will only 
deepen emissions reductions for the sector, see Figure 17. This in turn will 
help the rest of the economy decarbonise. By achieving deeper emissions 
reductions in the transport sector – beyond what economy-wide modelling 
says is a 1.5°C-aligned share for transport – it eases pressure on other 
sectors that face ‘hard-to-abate’ emissions or technology delays.
Going all in on ZEV uptake and diverse solutions could result in 156 MtCO₂e 
fewer emissions than the ‘Technology only – rapid ZEV uptake’ benchmark 
scenario, or 12 per cent below the emissions benchmark, see Figure 17.

FIGURE 17: Cumulative emissions from the transport sector in the ‘Technology only’ and ‘Diverse solutions’ 
scenarios with varying  

Note: Emissions figures include scope 1 and 2 emissions but not scope 3. Emissions from ‘other transport’ include 
rail, shipping, domestic aviation and buses.
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Australia has opportunities to accelerate ZEV uptake and diversify its 
approach to transport decarbonisation. In this section we set out two 
important ways that pursuing our fourth scenario, ‘Diverse solutions – 
rapid ZEV uptake’, can benefit Australia. 

Australia has 
everything to gain 
from combining 
‘rapid ZEV uptake’ 
with diverse solutions
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2. Increase the buffer 
for zero-emissions truck 
technology transition

We have already shown how a ‘Diverse solutions’ approach can 
counteract the additional emissions created from a slower technology 
transition across all vehicles. 

Accelerating the pace of ZE truck uptake is more challenging than light 
vehicles with various real-world hurdles, including axle mass restrictions 
on ZE rigid trucks and uncertainty around the speed at which ZE 
articulated truck technology will scale. These and other challenges make 
the technology transition timing more uncertain. 

TO GETHER ‘R APID’ UPTAKE OF ZE LIGHT VEHICLES AND 
DIVERSE SOLUTIONS CAN OFFSET THE EMISSIONS IMPACT OF 
A DEL AYED TECHNOLO GY TR ANSITION FOR TRUCKS

Climateworks conducted additional analysis to understand the impact 
on emissions if the transition to ZE trucks was slower than 'moderated' 
uptake. This analysis isolated ZE trucks, and delays 'rapid' uptake of both 
rigid and articulated ZE trucks by five years, beginning in 2032 instead of 
2027, see Figure 18.19 This additional analysis is not intended to propose a 
delay of ZE trucks to 2032. Instead, it provides a simple way to simulate 
the impact of a slower overall ZE truck uptake.

19	 This was an additional sensitivity analysis by Climateworks based on AusTIMES model outputs. Light vehicle uptake aligns to 'rapid  
	 ZEV uptake' and remains on the existing timeline, beginning in 2025. See the Transport decarbonisation scenarios: Assumptions and  
	 methodology report for more information on this analysis.

FIGURE 18: Assumed ZEV share of new truck sales, including a five-year delay in uptake 
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FIGURE 19: Cumulative emissions from the transport sector in the ‘Technology only’ and ‘Diverse solutions’ 
scenarios with varying ZEV uptake rates and a five-year delay in ZE truck uptake, 2025–2050

Note: Emissions figures include scope 1 and 2 emissions but not scope 3. Emissions from ‘other transport’ include 
rail, shipping, domestic aviation and buses.
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As seen in Figure 19, a ‘Diverse solutions – rapid ZEV uptake’ scenario plus 
truck delay is on par with the emissions benchmark. The five-year delay 
in ZE truck uptake leads to an additional 174 MtCO₂e being emitted by 
trucks by 2050. However, if ‘rapid ZEV uptake’ for light vehicles is met, 
and diverse solutions are included, most of the 174 MtCO2e can be offset, 
with remaining emissions just 1 per cent over the benchmark.

Emissions benchmarkTechnology only Diverse solutions
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OTHER TR ANSP ORT  – ‘Shift’ interventions are consistent with the  
‘Diverse solutions – rapid ZEV uptake’ scenario, so emissions in this 
category remain the same. 

TRUCKS  – Some truck travel is avoided and shifted to other modes.  
A ‘rapid ZEV uptake’ for trucks is also assumed, but this uptake begins 
five years later, beginning in 2032 instead of 2027. This results in 174 
MtCO₂e more emissions from trucks compared to the ‘Diverse solutions – 
rapid ZEV uptake’ scenario by 2050.

LIGHT VEHICLES  – Some vehicle travel is avoided and shifted to other 
modes and a ‘rapid ZEV uptake’ in light vehicles is achieved. The amount 
of emissions is therefore consistent with the ‘Diverse solutions – rapid ZEV 
uptake’ scenario for this category.

A ‘Diverse solutions’ approach allows emissions reduction targets to be 
met, even with a challenging delay to the ZE trucks technology transition.

As seen in the ‘Diverse solutions – moderated ZEV uptake’ scenario, 
Australia can weather a slower ZEV uptake for all vehicles and still come 
close to meeting the 1,330 MtCO2e emissions benchmark. However, as 
the transition to ZE trucks will likely take longer than the transition to ZE 
light vehicles, Australia has everything to gain from pushing hard on ZE 
light vehicle uptake, as solutions already exist. 

Momentum is building for ZE light vehicles in Australia – while the federal 
fuel efficiency standard (the NVES) is not yet aligned to achieving 
‘rapid’ uptake of ZE light vehicles, this and other policy support can be 
strengthened to expedite the transition. 

This analysis should prompt further consideration regarding which areas 
of ZEV uptake may need more time, where Australia can push harder and 
where the buffer created by incorporating diverse solutions will be needed 
most. This buffer can offset some slower ZEV uptake across all vehicle 
types, or may be used to best effect to offset delayed ZE truck transition.

A closer look at the ‘Diverse solutions – rapid ZEV 
uptake’ scenario plus truck delay 



4 0   |

  |D E C A R B O N I S I N G  A U S T R A L I A ' S  T R A N S P O R T  S E C T O R   |   

Conclusion

A ‘Diverse 
solutions’ 
approach builds 
resilience for the 
path ahead

Australia should do everything it can to meet ambitious ZEV uptake 
targets and incorporate diverse decarbonisation solutions to meet its 
emissions reduction goals. 

Climateworks’ modelling presented in this report provides options to 
achieve Paris-aligned transport decarbonisation with different rates of ZEV 
uptake. The contribution of a diverse suite of decarbonisation solutions 
reduces the risk of relying on technology alone. By diversifying and using all 
solutions, Australia can better safeguard against uncertainty. 

A ‘Technology only’ approach is susceptible to real-world challenges 
and technology delays. It is important for Australia to set ambitious 
targets for technology transition but also to consider ways to preempt 
technology short-falls that could cause Australia to overshoot the 
transport emissions benchmark. A ‘Diverse solutions’ approach, 
including mode shift and reduced travel activity, can ease that burden 
and help mitigate against challenges down the road.

Incorporating ‘Diverse solutions’ is a win-win: it helps counteract 
emissions from a slower technology transition and deepens emissions 
reductions if technology targets are achieved.

A ‘Diverse solutions’ approach also offers benefits beyond emissions 
reductions. By reducing the transport sectors’ demand for electricity, 
diverse solutions ease pressure on the electricity system, contributing to 
an orderly transition and enhancing the resilience of Australia’s overall 
decarbonisation efforts. Diverse solutions also generate better outcomes 
for the transport sector, such as easing congestion and pressure on 
existing road infrastructure as well as improving transport choice.

Australia can create a resilient and credible plan to decarbonise its 
transport sector; one that is more responsive to real-world challenges 
and allows for contingencies to ensure emissions reductions stay on 
track. Relying solely on one technology or approach puts the nation’s 
transport decarbonisation efforts at risk and holds it back from the 
opportunities a diverse approach presents. 
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Recommendations Climateworks modelling shows that it is possible for the transport 
sector to contribute to a 1.5°C pathway for Australia by 2050. Our report 
imagines a future transport system for Australia that incorporates all 
tools at its disposal and measures the benefits of including mode shift 
and reduced transport activity into its decarbonisation approach. 

Developing a national plan to decarbonise transport provides the perfect 
opportunity to take an integrated approach – one that includes the full 
suite of solutions available to transport. 

Based on Climateworks’ modelling, we recommend the following be 
applied to create a credible transport decarbonisation plan:

1.	 IMPLEMENT A P ORTFOLIO OF SOLUTIONS SO THERE IS  
NO SINGLE P OINT OF FAILURE:  
Incorporate ‘Avoid’ and ‘Shift’ solutions, in addition to ‘Improve’ 
solutions. Rather than relying on technology change alone, 
incorporating additional interventions allows Australia to pull on 
different levers if any one solution falters. This includes mode shift to 
public or active transport and moving more freight by rail as well as 
reducing travel activity through shorter and more efficient journeys 
in both passenger and freight transport. Together these solutions 
reduce the risks of relying on technology change alone. 

2.	TAKE EVERY OPP ORTUNIT Y TO INCRE A SE ZEV UPTAKE 
FROM CURRENT LEVEL S:  
Transitioning technology is an indispensable part of decarbonising 
transport, and will do most of the heavy lifting in reducing transport 
emissions. The addition of ‘Avoid’ and ‘Shift’ interventions can offset 
overshoot emissions in the event of slower ZEV uptake, but they 
can only do so much. Ratcheting up ZE light vehicle uptake, beyond 
what is likely to be achieved under the current NVES, will be critical. 
Removing barriers to the uptake of ZE rigid trucks can kickstart 
reducing truck emissions. It is important to speed up the transition 
as much as possible to keep the 1.5°C emissions benchmark in reach.
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3.	CONSIDER ADDITIONAL BENEFITS BEYOND EMISSIONS 
REDUCTION WHEN A SSESSING DIFFERENT APPROACHES 
TO DECARBONISE TR ANSPORT:  
Beyond reducing emissions, a 'Diverse solutions' approach moves 
people and goods more efficiently compared to relying on ZEVs 
alone. It also provides greater transport choice. This approach 
generates improved transport outcomes such as reducing congestion 
in busy urban areas where most transport activity occurs as well as 
reducing the need to build additional infrastructure by using existing 
transport networks more effectively. Diverse solutions can also 
reduce pressure on energy systems by reducing the transport sectors’ 
electricity demand. 

Delivering on these recommendations will require shifts in the way 
governments plan and fund transport – putting emissions reductions 
at the centre of these processes. Good transport planning and 
decarbonisation planning go hand in hand, and solutions that increase 
transport choice, reduce congestion, and make travel more efficient 
and convenient are also solutions that reduce emissions. Scaling 
these, beyond keeping up with population and economic growth, can 
significantly improve transport networks and strengthen transport 
decarbonisation efforts. 

A credible transport sector decarbonisation plan includes a range of 
actions, policies, investments and reforms to deliver mode shift and 
increase trip efficiency, while continuing to ratchet up ZEV uptake in 
passenger and freight. Setting clear actions and metrics will be critical 
to understand the level of effort needed and to track progress. Each 
component of transport decarbonisation – technology change, mode 
shift and reducing unnecessary travel – involves a step change from 
Australia’s current transport settings. All are needed to keep transport 
emissions reduction on track and 1.5°C within reach. 

Australia has a window of opportunity to carve a path forward for the 
transport sector that not only limits warming to 1.5°C, but does so in a 
way that moves people and goods around more efficiently on Australia’s 
transport system. 
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Appendix A: 
Major transport decarbonisation 
strategies and plans across Australian 
jurisdictions

J U R I S D I C T I O N K E Y  S T R A T E G I E S  A N D  P L A N S F O C U S

Commonwealth 	+ National Electric Vehicle Strategy 
(2023) Electric vehicles

ACT

	+ ACT's Zero Emissions Vehicles Strategy 
2022 – 30 (2022)

	+ Zero-Emission Transition Plan for Trans-
port Canberra (2020)

Electric vehicles, as well as other key 
transport decarbonisation interventions 
including mode shift to public transport

NSW

	+ NSW Electric Vehicle Strategy (2021)
	+ Zero Emission Buses transition plan 

(2022)
	+ Towards Net Zero Emissions Freight 

Policy (2023)
	+ Net Zero and Climate Change Policy 

(2023)

Electric vehicles as well as decarbonising 
freight and Transport for NSW operations 

NT
	+ Northern Territory Electric Vehicle 

Strategy and Implementation Plan  
2021 – 2026 (2020)

Electric vehicles 

QLD

	+ Queensland’s Zero Emission Vehicle 
Strategy 2022–2032 (2022)

	+ Queensland’s Zero Emission Vehicle 
Strategy - Action Plan (2022–2024) 
(2022)

Electric vehicles

SA 	+ South Australia's Electric Vehicle Action 
Plan (2020) Electric vehicles 

TAS 	+ Electric Vehicles in Tasmania: Current 
State of Play (2018) Electric vehicles

VIC 	+ Victoria’s Zero Emissions Vehicle Road-
map (2021) Electric vehicles

WA

	+ State Electric Vehicle Strategy for 
Western Australia (2020)

	+ Sectoral emissions reduction strategy 
for Western Australia: Pathways and 
priority actions for the state’s transi-
tion to net zero emissions (2023)

Electric vehicle focus, recently expanded 
into some other areas of transport 
decarbonisation including public and active 
transport and freight decarbonisation 
within the Sectoral emissions reduction 
strategy for Western Australia.

Note: We included strategies and plans that set out overall approaches to transport decarbonisation and EV 
uptake. There are other transport policies, targets and programs that will have an impact on transport emissions 
beyond this list.
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Appendix B: 
Examples of ‘Shift’ and ‘Avoid’ efforts 
across urban and regional areas

Below is a snapshot of actions across urban and regional areas in Australia that 
could be categorised as ‘Avoid’ and ‘Shift’. 

‘Shift’ Shifting passenger travel to active and public transport: 

	+ Commonwealth: A national Active Transport Fund commits  
$100 million to upgrade and expand walking and cycle paths 
(Australian Government 2024).

	+ Australian Capital Territory: Active Travel Plan 2024–2030 helps residents 
choose active travel over other modes (ACT Government 2024).

	+ New South Wales: 

	– Sydney Metro is adding capacity and improving customer 
experience, allowing more people to access high quality public 
transport (NSW Government n.d.-a).	

	– The Active Transport to School program encourages children to 
walk and bike to school (Premier’s Department 2024).

	– Per its Active Travel Plan (part of NSW’s Integrated Transport 
Strategy), Wagga Wagga is constructing 57 km of new cycle and 
shared paths (Transport for NSW 2022).

	+ Western Australia: 

	– Metronet is expanding rail networks across Perth, reducing 
congestion and providing more opportunities for residents to 
switch to public transport (Metronet n.d.).

	– The WA Government is investing more that $340 million in 
infrastructure to support active transport, including e-bikes and 
e-scooters (The Government of WA 2023).

	+ Victoria: 

	– Suburban Rail Loop will deliver a 90 km rail line to connect 
suburbs, providing better access to public transport  
(Victoria State Government n.d.).

	– A regional daily fare cap makes travelling to and from regional 
Victoria more affordable (Public Transport Victoria n.d.). 

	+ Queensland: The Queensland Government is investing $268.8 million 
for active transport infrastructure over the next four years.  
The state has also introduced assessment benchmarks for new 
residential suburbs to deliver walkable neighbourhoods  
(Queensland Government 2023).
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	+ Tasmania: A host of projects are currently ongoing in Tasmania, with 
funding, policies, strategies and guides to promote active transport. 
For example, the Tasmanian Walking and Cycling for Active Transport 
Strategy and the e-Transport package, which will provide rebates for 
e-bike purchases – a first of its kind for Australian states (Tasmanian 
Government n.d., 2023).

Shifting to lower-emissions modes in freight:
	+ Victoria: Victoria Port Rail Shuttle Network will connect the Port 

of Melbourne with freight hubs using the existing rail network to 
support shifting freight from road to rail (Victoria Government n.d.).

	+ Queensland: the Brisbane Multimodal Terminal connects rail, road 
and the container terminals at the Port of Brisbane, enabling the 
movement of large volumes of freight by rail (Port of Brisbane n.d.).

	+ New South Wales: 
	– The Botany Rail Duplication project increases rail capacity on the 

Botany Line and wider Metropolitan Freight Network to reduce 
truck movements and associated congestion (ARTC n.d.).

	– In Sydney, a pilot for zero-emissions last-mile deliveries uses 
e-bikes(Fully Loaded 2023). 

	– Moorebank Intermodal Precinct, the largest intermodal logistics 
precinct in Australia, aims to remove up to 110 ktCO₂ each year 
from the removal of freight vehicle trips (Moorebank Industrial 
Precinct 2022).

‘Avoid’ Enabling shorter distances to destinations and activities through land 
use planning:

	+ Victoria: Infrastructure Victoria’s (2023a) Choosing Victoria’s 
future report looks at five urban development scenarios, including 
linking less dispersed cities with lower vehicle emissions. The report 
recommends targeting growth in established areas and providing 
supporting infrastructure.

	+ New South Wales: The Transit Oriented Development20 project in 
Wolli Creek redeveloped a former industrial zone into mixed-use 
space centred around a transport node (UNSW City Futures Research 
Centre n.d.). 

Reducing freight delivery travel through last mile optimisation: 

	+ New South Wales: 
	– In partnership with ParcelRun, Shippit (2023) is developing 

Australia’s first zero-emissions last-mile delivery service through 
their Zero-Emissions Last Mile Pilot Program. The program uses 
route optimisation to avoid up to 20 per cent of total  
kilometres travelled.

	– Transport for New South Wales’ Future Transport Strategy 
recognises that transport networks can adapt to better meet the 
needs of growing populations. Maximising the efficiency of the 
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Climateworks Centre 
Level 27, 35 Collins Street  
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