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Climate change modelling
This section explains key concepts, methodological approaches and assumptions underpinning the climate change‑related analyses referenced throughout Chapter 5 and within Box 8.2 of this Report. It also provides further details on the modelling results and limitations. 
Global climate scenarios
The future in relation to climate change is highly uncertain. The extent of future climate change, and the risks and opportunities emerging from it, will be affected by many unpredictable factors. These include global economic growth, population growth, urbanisation, consumption preferences, technology change and the extent of global policy cooperation. Global climate scenarios, which incorporate explicit assumptions about these factors, are a core input for modelling and analysis of how countries, sectors and regions may be impacted by climate change and the net‑zero transformation. 
To inform the analysis in this Report, four climate scenarios were selected to illustrate the range of potential future global warming level outcomes, as classified by their temperature outcomes at 2100. The scenarios are outlined in Table A5.1. Box A5.1 provides a short description of key concepts applied to climate change scenarios.
The four scenarios were chosen after consultation with climate change experts, an extensive literature review and review of the available data. Given the uncertainty of predicting long‑term climatic conditions, they should not be considered forecasts of future outcomes. Instead, they provide an indication of the potential impact of climate change on Australia’s economy under possible future climate scenarios. Actual outcomes will vary depending on future global emissions and their effect on the climate, the availability of new technology, and how economic, political and social systems respond.



[bookmark: _Ref138337957]Classification of climate scenarios into warming levels
	Report scenarios
	Global Warming Levels at 2100 (GWL)
	Representative Concentration Pathways (RCP)
	Shared Socio‑economic Pathways (SSP)
	International Energy Agency pathways*

	Exceeding 4˚C
	Exceeding 4˚C
	RCP 8.5
	SSP5‑8.5
	N/A

	Sub 3˚C
	Limit warming to 3˚C
	RCP 4.5
	SSP2‑4.5
	Stated Policies Scenario

	Sub 2˚C
	Limit warming to 2˚C
	RCP 2.6
	SSP1‑2.6
	Announced Pledges Scenario

	Sub 1.5˚C
	Limit warming to 1.5˚C
	RCP 1.9
	SSP1‑1.9
	Net Zero Emissions


Note: *The International Energy Agency Net Zero Emissions and Announced Pledges scenarios have similar CO2 emissions trajectories to 2050 to the IPCC’s vetted 1.5˚C scenarios (Category C1: 1.5˚C with no or limited overshoot) and the vetted 2°C scenarios (Category C3) from the Sixth Assessment Report (AR6) respectively.
Source: Treasury


	[bookmark: _Ref138337923]Scenarios and Global Warming Levels[endnoteRef:2] [2:  	Intergovernmental Panel on Climate Change (IPCC), ‘Climate Change 2023 Synthesis Report’ IPCC (2023), https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_FullVolume.pdf, accessed 4 Aug. 2023.] 

Global Warming Levels (GWLs)
GWLs categorise climate scenarios according to their modelled changes in the global surface air temperature in 2100, relative to the years 1850 to 1900.
The Intergovernmental Panel on Climate Change (IPCC) uses GWLs as a common climate dimension to link scenarios drawn from different frameworks, such as RCP and SSP‑RCP frameworks.
Representative Concentration Pathways (RCPs) 
RCPs are pathways of potential future atmospheric greenhouse gas emissions developed by the IPCC.[footnoteRef:2] RCPs estimate emissions pathways through to 2100.  [2:  	RCP‑based scenarios are referred to as RCPy, where ‘y’ refers to the approximate level of radiative forcing (in watts per square metre, or Wm‑2) resulting from the scenario in the year 2100.] 

The pathways are developed using Integrated Assessment Models (IAMs), a type of scientific modelling that includes economic, demographic, energy and other climate components. RCPs were adopted in the fifth IPCC Assessment Report (AR5), spanning the range from approximately below 2˚C warming to high (exceeding 4˚C) warming by the end of the 21st century.

Shared Socio‑economic Pathways (SSPs) 
By design, the RCP emission and concentration pathways are stripped of their association with a certain socio‑economic development. 
SSPs have been developed to complement the RCPs scenario framework. They are used to facilitate the integrated analysis of future climate impacts, vulnerabilities, adaptation and mitigation. SSPs comprise five socio‑economic development narratives; sustainable development, regional rivalry, inequality, fossil fuel development, and middle‑of‑the‑road development.[footnoteRef:3] [3:  	Based on five narratives, the SSPs describe alternative socio‑economic futures in the absence of climate policy intervention, comprising sustainable development (SSP1), regional rivalry (SSP3), inequality (SSP4), fossil‑fuelled development (SSP5) and middle‑of‑the‑road development (SSP2).] 

This integrative SSP‑RCP framework is now widely used in the climate impact and policy analysis literature. Climate projections obtained under the RCP scenarios are analysed against the backdrop of various SSPs. The IPCC have identified the following plausible combinations of SSP and RCP scenarios:[footnoteRef:4]  [4:  	SSP‑based scenarios are referred to as SSPx‑y, where ‘SSPx’ refers to the shared socioeconomic pathway describing the socioeconomic trends underlying the scenarios, and ‘y’ refers to the level of radiative forcing (in watts per square metre, or Wm‑2) resulting from the scenario in the year 2100.] 

SSP3‑7.0 and SSP5‑8.0 represent high and very high greenhouse gas (GHG) emissions scenarios in which CO2 emissions roughly double current levels by 2100 and 2050, respectively 
SSP2‑4.5 represents an intermediate GHG emissions scenario in which CO2 emissions remain around current levels until the middle of the century, and 
SSP1‑1.9 and SSP1‑2.6 represent the very low and low GHG emissions scenarios that have CO2 emissions declining to net zero around 2050 and 2070, respectively.




Methodologies
Modelling selected physical climate impacts
The economic estimates of physical climate risk included in this report are based on research conducted by Treasury that draws on previous work connecting physical climate impacts with economic outcomes, including by Roson and Sartori, the International Labour Organization (ILO) and Kompas et al, amongst others.[endnoteRef:3] [endnoteRef:4] [endnoteRef:5]  [3:  	Roson, R., & Sartori, M., ‘Estimation of climate change damage functions for 140 regions in the GTAP9 database,’ Journal of Global Economic Analysis 1/2 (2016) 
78–115. https://doi.org/10.21642/JGEA.010202AF, accessed 9 Aug. 2023.]  [4:  	Kjellstrom, T., et al. ‘Working on a warmer planet.’ International Labour Office, (1 July 2019), https://www.ilo.org/wcmsp5/groups/public/‑‑‑dgreports/‑‑‑dcomm/‑‑‑publ/documents/publication/wcms_711919.pdf, accessed 9 Aug. 2023.]  [5:  	Kompas, T., Pham, V. H., & Che, T. N., ‘The Effects of Climate Change on GDP by Country and the Global Economic Gains From Complying With the Paris Climate Accord,’ Earth’s Future (July 2018) 1153–1173, DOI:10.1029/2018EF000922, accessed 9 Aug. 2023.] 

The analysis adopts a ‘bottom‑up’ approach, incorporating granular data on physical climate risks, which are then aggregated within the Treasury Industry Model to produce estimates of the overall economic impacts.[footnoteRef:5] This approach better‑captures the heterogeneity of specific climate risks, which will affect different sectors and geographic regions to different degrees and over different time horizons. Variations of this approach have been applied in Australia by the New South Wales Treasury and Deloitte, among others. Improvements on previous work are made where possible – particularly in national estimates – by incorporating more detailed data for Australia along several dimensions.[endnoteRef:6] [endnoteRef:7] [5:  	The Treasury Industry Model is a multi‑sector, dynamic, forward‑looking, general equilibrium model of the Australian economy with significant industry detail based on the Australian Input‑Output Tables. See the forthcoming Treasury working paper Modelling industry specific policy with TIM for more detail.]  [6:  	Treasury, (New South Wales Government) ‘2021‑22 NSW Intergenerational Report,’ Treasury (2021), https://www.treasury.nsw.gov.au/nsw‑economy/2021‑22‑nsw‑intergenerational‑report, accessed 8 Aug. 2023.]  [7:  	Deloitte Access Economics, ‘A new choice: Australia’s climate for growth.’ Deloitte (Nov. 2020), https://www2.deloitte.com/content/dam/Deloitte/au/Documents/Economics/deloitte‑au‑dae‑new‑choice‑climate‑growth‑051120.pdf, accessed 9 Aug. 2023.] 

Analysis of four specific physical climate risks were prioritised in this analysis given the likelihood of the risk occurring of the next 40 years, its measurability and its applicability to economic modelling frameworks. 
Estimating the impact of increasing heat stress on labour productivity: This analysis adopts a similar approach to the ILO and Kompas et al.[endnoteRef:8] [endnoteRef:9] Using relationships at different physical work intensities between heat stress and worker productivity, estimates of productivity loss per worker are produced subject to occupation, location and heat exposure. The estimation procedure improves on previous Australian results by using highly disaggregated occupation and industry data. These values are then introduced to Treasury Industry Model as shocks to industry‑specific labour‑augmenting technological progress. [8:  	Kjellstrom, T., et al. ‘Working on a warmer planet.’ International Labour Office.]  [9:  	Kompas, T., Pham, V. H., & Che, T. N., ‘The Effects of Climate Change on GDP by Country and the Global Economic Gains From Complying With the Paris Climate Accord,’.] 

Estimating the impact of increasing heat stress on agricultural crop yields: This analysis follows the standard approach of Roson and Sartori with improvements drawn from Kompas, Pham and Che and Li et al.[endnoteRef:10] [endnoteRef:11] The analysis leverages estimates of the relationship between crop yields and climate variables including temperature, precipitation and CO2 concentration. Crop‑specific estimates of damages to yields are drawn from the literature and applied to Treasury Industry Model as a shock to total factor productivity across directly affected agricultural sectors.  [10:  	Roson, R., & Sartori, M., ‘Estimation of climate change damage functions for 140 regions in the GTAP9 database. ]  [11:  	Kompas, T., Pham, V. H., & Che, T. N., ‘The Effects of Climate Change on GDP by Country and the Global Economic Gains From Complying With the Paris Climate Accord,’] 

Estimating the impacts of climate change on tourism flows and expenditure: This analysis uses functions from Roson and Sartori which capture the relationship between changes in temperature and changes in international tourist arrivals and departures.[endnoteRef:12] This approach is based on earlier analysis by Hamilton et al who use a global tourist origin‑destination matrix to estimate functional relationships linking tourism flows to nation‑specific average temperature for 207 countries.[endnoteRef:13] This mapping accounts for land area, length of coastline, per capita income, number of countries with shared land borders, and population. These relationships are re‑calibrated using more recent Australian data and then applied as shocks in Treasury Industry Model to household and export consumption preferences.  [12:  	Roson, R., & Sartori, M., ‘Estimation of climate change damage functions for 140 regions in the GTAP9 database.’ ]  [13:  	Hamilton, J., Tol, R. S., & Maddison, D. J. ‘Effects of climate change on international tourism,’ Climate Research, 29/3 (17 Oct. 2005) 245–254, https://www.jstor.org/stable/24868808, accessed 9 Aug. 2023.] 

Estimating the impact of increasingly frequent and severe natural disasters on capital: This analysis translates natural disaster risk into an economic impact through an increase in the rate of capital destruction. It draws on highly disaggregated regional hazard risk projections for storms, cyclones, riverine floods and bushfires to capture the expected damage to residential and commercial property. The change in expected average annual losses as a share of sum insured is calculated by region and then applied as a shock to capital depreciation in Treasury Industry Model. Expected average annual losses are calculated using the average yearly cost of repairs and replacement for insured assets due to damage from natural disasters. The share of sum insured is based on total rebuild cost of all insured assets. 
Data
To account for the uncertainty inherent in forecasting future climatic conditions, estimates for this analysis are produced under three climate scenarios (Sub 2˚C, Sub 3˚C, Exceeding 4˚C). See Global climate scenarios section for more detail. Table A5.2 lists other key data sources for this analysis. 



[bookmark: _Ref138339272]Key data sources
	Variable
	Data Source

	Historical temperature and precipitation data from 1980 to 2023
	Bureau of Meteorology and the Australian Climate Service

	Temperature, precipitation and relative humidity projections from 2023 to 2100
	Bureau of Meteorology and the Australian Climate Service

	Yield changes for wheat, soy, rice and maize
	Analysis provided by Li, Camac, Robinson, & Kompas[endnoteRef:14] [14:  	Li, C., et al. ‘Meta‑analysis of changes in agricultural yields in response to changing temperature, rainfall and CO2: evaluating model, sampling, missing data and CMIP6 ensemble uncertainty’, Centre for Environmental and Economic Research, The University of Melbourne Working Paper (2023).] 


	Occupation classifications
	O*Net 2023 database 
Jobs and Skills Australia – Australian ANZSCO 2013 occupation classification concordance with O*Net database
Australian Bureau of Statistics – Australian ANZSCO 2022

	Occupation characteristics 
	O*Net 2023 database
Physical intensity measures mapped to survey question 16
Heat exposure measure mapped to survey question 23

	Tourist flows
	Australian Bureau of Statistics:
Monthly Overseas Arrivals and Departures December 2019
Tourism Satellite Account 2019

	Tourism industries
	Australian National Accounts: Input – Output Tables 2019

	Natural disaster loss estimates
	Sourced from Finity. See section below on Estimating future Commonwealth disaster relief expenditure for more detail on this dataset



Limitations and key assumptions
This analysis is not a full and comprehensive account of all the channels through which physical risk from climate change could affect the Australian economy. 
This analysis does not account for adaptation measures or technology improvements which may mitigate physical climate impacts. Treasury Industry Model incorporates substitution between factors of production and commodities, allowing for shifts in the economy which may partially mitigate some economic impacts. However, this has not been modified to account for specific forms of adaptation.
In addition, this analysis does not include the impacts of any exogenous structural shifts in Australia’s future industry composition, such as new sectors or changes in the size of different industries. It also does not incorporate the flow‑on effects for Australia of global climate damages. 
Following the standard approach in the literature, this analysis uses average estimates, rather than distributions, of potential future climate trajectories. A limitation of this approach is that it does not incorporate ‘tail risks’ or ‘tipping points’. However, this is partly captured by presenting results across a range of climate scenarios, including an exceeding 4˚C scenario. This analysis also incorporates projections from four different global climate models, allowing results to be presented as a range to underscore the uncertainty of predicting future temperature pathways. 
Estimating future Commonwealth disaster relief expenditure 
Expected natural disaster costs are driven by changes in natural hazard risk and changes in exposure. Treasury’s projections of future Disaster Recovery Funding Arrangements (DRFA) expenditure are derived by applying these two factors to historic average DRFA expenditure for each natural hazard category. The underlying equation is expressed as: 

[bookmark: _Hlk135830352]where  is the expected fiscal costs of the DRFA in year ,  is the historic average DRFA expenditure for hazard category ,  refers to a specific natural hazard risk and  is the exposure risk factor. 
Four natural hazards were considered: bushfire, tropical cyclone, flood and storm. This is because they represent the largest categories of climatic natural disasters that receive funding under the DRFA. Hazards not covered by these four terms were categorised as ‘Other’ and assumed to have nil change in hazard risk. This modelling excludes events such as drought and heatwaves, as they are outside the scope of the DRFA. 
Historic average DRFA expenditure is calculated as the average DRFA expenditure data from 2012–13 to 2022–23 for each natural hazard. Detailed expenditure data is limited prior to this point. 
Projections of residential Average Annual Losses (AALs) for each natural hazard were used to derive the expected change in hazard risk.[footnoteRef:6] As AALs represent the expected losses to residential properties, the change between years in this value is used as a representative proxy for the increasing frequency and severity of natural disasters.  [6:  	The concept of AALs is widespread in the insurance sector and broadly refers to the expected average financialised losses in $AUD per year. It is a key output from catastrophe models which can translate temperature and precipitation projections into probabilistic loss distributions from specific natural disaster events.] 

As the AALs projections used in this analysis reflect the current built environment, they do not incorporate exposure risk (that is, the increasing stock of assets at risk). Treasury’s annual long‑term projections of real GDP were used to estimate this risk. Real GDP is considered a suitable proxy for exposure as it accounts for population and economic activity, which are factors of exposure. Actual exposure risk will vary based on other factors outside the scope of this analysis, such as land use planning and building codes. 
Data
To account for the uncertainty inherent in forecasting future climatic conditions, estimates for this analysis are produced under three climate scenarios (Sub 2˚C, Sub 3˚C, Exceeding 4˚C). See Global climate scenarios section for more detail. 
DRFA and Natural Disaster Relief and Recovery Arrangements (NDRRA) program expenditure data
Treasury received DRFA expenditure data from the National Emergency Management Agency (NEMA), which is responsible for administering and managing the DRFA and predecessor mechanism NDRRA. The dataset contains unit records of each declared natural disaster event and the corresponding estimated Australian Government reimbursement amount from 2012–13 to 2022–23, for all DRFA Expenditure Categories. 
Natural hazard risk data
Treasury procured climate natural hazard risk data from Finity, including data on residential AALs today and over the next 40 years. 
Limitations and key assumptions
While the DRFA is a joint reimbursement scheme, the estimates presented in this Report represent only the impact on the Australian Government fiscal position. They do not seek to estimate the total expenditure on disaster relief by the Australian Government and state and territory governments.
Additionally, DRFA expenditure is one of many other direct Australian Government expenditure sources on natural disaster resilience and recovery. Other programs have not been modelled due to a lack of data, the discretionary nature of programs or funding, and/or historic changes in scope to payments such as the Australian Government Disaster Recovery Payment. The analysis also does not consider the indirect fiscal costs of natural disasters, which is an area for future development. 
The expenditure projections are expected costs, not actual costs. Expected costs represent the average cost of a disaster event in any given year while the actual costs represent the total cost incurred if a disaster event materialised. Actual costs in any given year will vary significantly from the expected costs given the limitations of models to predict natural disaster events. As such, these estimates do not refer to any actual commitment of funds, current or otherwise, by the Australian Government. 
The use of DRFA expenditure data imposed several limitations. This analysis does not take into consideration DRFA funding thresholds, which could result in the Australian Government being liable for a higher proportion of state and territory government expenditure when spending exceeds a certain point. The historical time series of DRFA expenditure may also underestimate expenditure from low‑occurrence, high‑severity hazards such as earthquakes and cyclones. 
There are areas Treasury could examine and explore in greater detail in future analyses. This includes examining the types of damage driving Australian Government fiscal disaster recovery expenditure. It could also include a more detailed account of the concentration of growth in at‑risk areas through the lens of the DRFA.
Illustrating global transition impacts on Australia’s coal and lithium exports
The framework in Treasury’s 2014 Long‑run forecasts of Australia’s terms of trade working paper was used to illustrate demand for Australia’s thermal coal exports over the next 40 years.[endnoteRef:15] This applies a partial global demand and supply framework to two global climate scenarios, providing a sense of how Australia’s thermal coal exports may be affected by different potential global decarbonisation trajectories.  [15:  	Bullen. J., Kouparitsas, M., & Krolikowski, M., (2014) ‘Long‑run forecasts of Australia’s terms of trade.’ Treasury (13 May 2014), https://treasury.gov.au/publication/long‑run‑forecasts‑of‑australias‑terms‑of‑trade‑2, accessed 9 Aug. 2023. ] 

Thermal coal exports are modelled based on a rank ordering of the average cost of thermal coal supply, sourced from Wood Mackenzie. Projections for Australian export thermal coal volumes each year are calculated as the sum of Australian mine output that does not exceed cumulative supply equal to a point estimate of global thermal demand. 
The lithium projections were approached differently. As the industry is still in its infancy, there are no globally accepted specifications for lithium and, therefore, no accepted anchors to ground pricing.[endnoteRef:16] This analysis therefore applies International Energy Agency (IEA) World Energy Outlook 2022 projections for global lithium demand. These projections run to 2050, following which this analysis assumes constant growth using the historical average between 2040–50. [16:  	Pedersen, A., ‘Six factors shaping the lithium market,’ Wood Mackenzie, (31 May 2023), https://www.woodmac.com/news/opinion/shaping‑lithium‑market/, accessed 9 Aug. 2023. ] 

Data 
Demand data
The global volumes for thermal coal and lithium are sourced from the IEA. The IEA uses a global energy model with the capacity to analyse global energy markets, technology trends, policy strategies and investments across the energy sector that would be critical to achieve different climate goals. 
Wood Mackenzie reports seaborne import projections of thermal coal for determining trade patterns and prices for each coal type. However, it does not conduct this analysis under net zero climate scenarios as presented by IEA. The IEA data was therefore used to scale Wood Mackenzie’s data. 
Supply data 
Estimates of the annual supply curves of thermal coal inputs were sourced from Wood Mackenzie’s global cost curve tool. Production costs are estimated on a nominal US dollar (converted to AUD) per tonne basis. The total cash cost is a combination of a mine’s operating cash costs plus royalties and levies. Capital costs are not included in the cash cost estimate. Examples of the cost components considered include the cost of mining, processing, maintenance, royalties, transportation and loading, but not shipping costs, with total costs estimated as Free on Board (FOB). 
Limitations and key assumptions
The impact of climate change on Australia’s export commodities will largely depend on actions taken by of the rest of the world, including levels of global mitigation ambition.
As such, this framework only presents a stylised illustration of what might happen to thermal coal and lithium under different potential future warming levels. In reality, the effect on the Australian economy of the net zero transformation will depend on many factors, including how we capitalise on the opportunities that emerge in new sectors.
The infancy of the lithium market creates significant uncertainty around all future scenarios as the industry is still exploring various sources and production processes. 
Electric vehicle uptake and fuel excise
The uptake of electric vehicles is expected to slow the growth in fuel excise receipts. This will cause a decline in receipts from the point where electric vehicles make up a sufficient share of all vehicles, with fuel excise calculated as:
fuel excise receipts  fuel excise rate  clearances (volumes of fuel consumption)
Fuel excise rates are indexed every six months to movements in the CPI with adjustments made in February and August. This analysis assumes fuel excise rates move in‑line with projected CPI (2.5 per cent per annum).
Fuel excise clearances are projected based off a range of factors depending on the type of fuel (petrol, diesel, and other fuels). These include:
the broad correlation between real GDP and the fuel excise base
long‑term trends in clearances
lower internal combustion engine (ICE) vehicle fuel consumption due to assumed improvements in fuel efficiency and lower kilometres driven
the ABS Survey of Motor Vehicle Use
expected consumption of fuels used for purposes unrelated to motor vehicle use, and
the reduced consumption of excisable fuels due to various scenarios on the speed of electric vehicle adoption by vehicle type (based on electric vehicle uptake scenarios).
Data
Electric vehicle uptake scenarios are based on CSIRO’s Electric vehicle projections commissioned for AEMO’s Draft 2023 Input, Assumptions and Scenarios Report:[endnoteRef:17] [endnoteRef:18]  [17:  	Graham, P., ‘Electric vehicle projections 2022’, CSIRO (30 Nov. 2022), https://aemo.com.au/‑/media/files/stakeholder_consultation/consultations/nem‑consultations/2022/2023‑inputs‑assumptions‑and‑scenarios‑consultation/supporting‑materials‑for‑2023/csiro‑2022‑electric‑vehicles‑projections‑report.pdf, accessed 24 May 2023.]  [18:  	Australian Energy Market Operator (AEMO), ‘Draft 2023 Inputs, Assumptions and Scenarios Report,’ AEMO (16 Dec. 2022), https://aemo.com.au/en/consultations/current‑and‑closed‑consultations/2023‑inputs‑assumptions‑and‑scenarios‑consultation, accessed 24 May 2023. ] 

Accelerated Scenario: A scenario with rapid and widespread transformation of the economy to achieve a temperature rise limited to 1.5°C. Investments are high, and global demand for green energy contributes to a strong green energy export economy. This is informed by the AEMO: 1.5˚C Green Energy Exports scenario.
Higher Scenario: A scenario with modest consumer investments, less success in providing consumer appetite for and/or economic stimulation of orchestration of these investments, yet still rapid overall transformational investment to decarbonise the economy, leading to a temperature rise below 2°C. This is informed by the AEMO: 1.8˚C Diverse Step Change scenario
2023 IGR Scenario: A scenario with more challenging economic conditions affecting energy consumers’ actions to decarbonise the economy, which achieves current domestic and global policy objectives, but slows further progression and leads to a global temperature rise above 2°C. This is informed by the AEMO: 2.6˚C Progressive Change scenario.
An observed increase in passenger electric vehicle sales in the months since CSIRO’s projections were published required a small upward revision in the fleet of electric vehicles in the first few years of projected data.[endnoteRef:19] The difference between the passenger electric vehicle fleet due to additional sales was approximated and added to 2022–23 and a smaller proportion of the difference was added to 2023–24 and 2024–25, smoothing the additional vehicle sales across three years.  [19:  	Federal Chamber of Automotive Industries (FCAI), ‘VFACTS’, FCAI (2023), https://www.fcai.com.au/sales/get‑vfacts, accessed 24 May 2023.] 

The underlying CSIRO projections were available to 2054–55, requiring an extension of the data to 2062–63 for this analysis. For each scenario, average fleet growth in the final years to 2054–55 was used to project fleet growth out to 2062–63 by vehicle type. For the Higher and Accelerated scenarios, the proportion of each technology type by vehicle type was held constant at the 2054–55‑year proportion as this represents the projected maximum feasible electric vehicle take‑up. For the 2023 IGR scenario, the growth rate for each technology type within each vehicle type in the final years to 2054–55 was used to increase (or decrease) the proportion of each technology type by vehicle type.
The stock of electric vehicles as a percentage of the entire motor vehicle fleet by data source (per cent of stock by year) used for the analysis is included in Chart A5.1. The motor vehicle fleet includes all road motor vehicle types (passenger vehicles, light commercial vehicles, buses, motorcycles, rigid trucks and articulated trucks).
Under the 2023 IGR scenario electric vehicles are expected to reach 85 per cent of the fleet by 2063. Under the Higher scenario electric vehicles reach 99 per cent of the fleet by 2055. Under the Accelerated scenario electric vehicles reach 99 per cent of the fleet by 2045. The 2023 IGR scenario is based around currently legislated domestic policies and international climate action, while the Higher and Accelerated scenarios include more ambitious climate action. This analysis does not suggest that certain global temperature outcomes require particular electric vehicle uptake rates. Nor does it suggest that achieving a particular electric vehicle uptake rate will lead to a certain global temperature outcome. 

[bookmark: _Ref138407300]Stock of electric vehicles as a percentage of fleet by scenario
[image: The chart shows the Stock of electric vehicles as a percentage of fleet for the projected  scenarios: 2023 IGR, Higher and Accelerated. The stock of electric vehicles increases from the financial year 2022-23 under all three scenarios in a curve that looks a little like an elongated S. Under the 2023 IGR scenario the stock of electric vehicles reaches 85 per cent of the fleet by 2062-63. For the higher scenario stock of electric vehicles reaches 99 per cent by 2054-55 and remains there until 2062-63. For the accelerated scenario stock of electric vehicles reaches 99 per cent by 2044-45 and remains there until 2062-63.]
Note: Electric vehicles includes battery electric vehicles, fuel cell electric vehicles and plug‑in hybrid electric vehicles.
Source: CSIRO, AEMO data with Treasury adjustments.

Limitations and key assumptions
A non‑zero level of fuel excise receipts remains over the report period due to ongoing consumption of fuels used for purposes unrelated to motor vehicles, such as aviation, machinery and equipment, petroleum processing, crude oil condensate, and lubricants (such as oils and greases). Given significant uncertainty about when low emissions alternatives will be viable for these alternative uses of fuels, a transition away from these fuels to a source that does not attract excise has not been modelled in this analysis.
The observed increase in sales of passenger electric vehicles in 2022–23 was assumed to not change the projected electric vehicle fleet beyond 2024–25 as the recent increase to sales does not represent a change in the underlying projection assumptions (price parity reached, charging option rollout, model availability).


Electric vehicle uptake rates differ under each scenario subject to varying assumptions, including: 
when electric vehicles reach price parity with ICE vehicles
accessibility to a variety of charging options, and
new ICE or electric vehicle model availability.
Additional information about scenario assumptions is available in CSIRO’s Electric vehicle projections and AEMO’s Draft 2023 Input, Assumptions and Scenarios Report.[endnoteRef:20] [endnoteRef:21] [20:  	Graham, P., ‘Electric vehicle projections 2022’. ]  [21:  	AEMO, ‘Draft 2023 Inputs, Assumptions and Scenarios Report’. ] 
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