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Overview
On 27 June 2023, the Commission issued a consultation paper on the transport assessment. The Commission considered changes since the 2020 Review and their implications for the assessment method.
The Commission proposed several changes to the 2020 Review assessment method. 
A summary of state and territory (state) responses to each consultation question is included below, as well as the Commission’s draft position and the draft 2025 Review assessment method.
State submissions can be viewed here.
The Commission is currently analysing state data. The positions in the Draft Report may change based on the results of this analysis. Further details will be provided in an addendum to the Draft Report (see paragraph 28 for more information).
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[bookmark: _Toc143786735]Q1. Do states agree that the 2020 Review model for assessing urban transport needs remains appropriate?
State views – high level comments on the model
New South Wales, Victoria and the ACT said the model remains broadly appropriate for measuring urban transport needs. Victoria noted that while the model is the best available approach, COVID-19 highlighted an issue with the model’s capacity to reflect what states do in response to short to medium term disruptions to demand or where ‘uneconomical’ services are required to ensure access and social equity. Victoria said it will be 5 to 10 years before stable long-term trends in patronage are apparent. It also outlined concerns with the inclusion of insignificant variables in the model.
While New South Wales supported the model, it recommended that a larger land area should be used for measuring population density, based on the Australian Bureau of Statistics’ (ABS) Statistical Area Level 2s (SA2s).
Queensland, Western Australia, South Australia and Tasmania did not support the model. 
Queensland considered that the 2020 Review process was rushed and that the changes over the last 4 updates, combined with COVID-19, have highlighted weaknesses in the model. It said the model lacks a conceptual foundation, as it assumes diseconomies of density despite evidence in academic literature of economies of density and scale in transport provision. The sensitivity of the model to state policies was also seen to challenge its conceptual foundation. 
Queensland raised concerns about the population-weighted density variable, suggesting that it lacks explanatory validity due to the influence of the dominant significant urban areas, Sydney and Melbourne. The measure was not seen as being comparable between states, with evidence provided of differences in the treatment of non-residential land, urban area boundaries and development policies (urban sprawl). 
Queensland suggested that the inability of the model to respond to changes in commuter habits and work from home arrangements undermines its contemporaneity. Queensland considered that the use of policy-affected net expense data, the inability to use all significant urban areas in the regression due to unavailable data, and a reliance on proxies in the model indicate design limitations in the model. 
In its tranche 2 submission, Queensland also raised the inability of the model to reflect the role states play in providing public transport as a social service for equality of mobility and transporting students. It noted that the reliance of the model on commuters ignores students and concession users.
In its tranche 1 submission, Queensland proposed replacing the model with an assessment based on state shares of urban populations (consistent with the 2015 Review approach). This position was revised in its tranche 2 submission, which recommended a separate assessment of urban and non-urban school transport. For the remaining urban transport expenses Queensland suggested replacing the regression model with an assessment based on state shares of concession card holders and urban populations. 
Western Australia considered the model to have fundamental problems. These include the influence of the Sydney data point on the model and the passenger number and population-weighted density variables. Western Australia also said the inability of states to access the net expense data used in the regression limits their ability to test the reasonableness of the model, restricting genuine consultation. This view was shared by Victoria and Queensland. 
South Australia suggested that COVID-19 has caused significant disruptions in the transport market, which will not be captured under any of the proposed approaches in the consultation paper. It also raised problems related to policy neutrality and the measurement of population-weighted density.
Tasmania raised concerns about the effect of COVID-19, the inability of the model to account for economies of density, and the use of public transport for non‑commuting purposes.
Queensland, Western Australia and South Australia supported a detailed review of the model in consultation with states. 
The Northern Territory considered the model to have significant limitations but did not specify improvements. 
Commission response – high level
The Commission recognises the complexity of the transport assessment and the impact that COVID-19 has had on the use and provision of public transport services. Beyond the impact of COVID-19, a number of states said the current assessment is not fit for purpose and have significant reservations with the current approach. These concerns have been carefully considered and are discussed below. 
The Commission recognises that states’ transport needs vary significantly. For example, in large cities the task is mainly driven by commuters and the influence of peak demand on infrastructure and service requirements (see Appendix A). In smaller cities transport services are particularly focused on the travel requirements of non-commuters to ensure equality of access, with key user groups including the elderly, low socio-economic status persons and students. However, the bulk of spending is in the larger cities, which is reflected in the design (and outcomes) of the assessment. 
To identify whether the variables currently used in the assessment remain appropriate, the Commission examined the relevant theoretical principles and academic literature. Studies were found to support the impact of demand, supply, network complexity and topography variables as significant drivers of transport spending (see Appendix A).
In response to state comments, the Commission has identified improvements to the current assessment. The Commission considers that, with the changes outlined below, the current approach remains appropriate, and is preferable to a return to using state shares of urban populations or adopting a measure that captures spending needs based on shares of concession card holders and urban populations.
The Commission notes the concern of Victoria, Queensland and Western Australia relating to the inability to view some state data used to inform the regression. Wherever possible, the Commission encourages states to allow data to be shared with other states. This facilitates transparency, scrutiny and more robust assessments. As some states did not allow all of their data to be shared, the Commission was unable to provide states all the data informing the 2020 Review regression.
Following the 2026 Census, when fit for purpose data become available, the Commission will conduct further analysis to test the model’s capacity to reflect the post–COVID-19 public transport task faced by states. This process will be undertaken in close consultation with the states.
The Commission’s responses to detailed issues raised by states under Question 1 are provided below.
Commission draft position
The Commission considers the regression model, incorporating the proposed changes listed below, remains appropriate for assessing urban transport needs. It is preferable to alternatives based solely on urban population shares or shares of urban populations and concession card holders. 
The proposed improvements to the urban transport model include:
updating the regression with new state net expense data for 2022–23 and 2023–‍24 
calculating population-weighted density using the square kilometre grid instead of Statistical Area Level 1s (SA1s)
indexing 2016 Census passenger numbers using Bureau of Infrastructure, Transport and Research Economics kilometres travelled
modelling passenger numbers using a regression model.
The Commission is in the process of collecting, validating and transforming the net expense data for use in the urban transport regression model. These data will be used to update the model coefficients and retest the assumptions underpinning the variables. The positions in the Draft Report may change based on the results of the analysis.
The results of this analysis and any change to the positions in the Draft Report, along with quantitative impacts, will be provided in an addendum to the Draft Report.
In response to some states’ concerns relating to the urban transport assessment, the Commission will seek external advice on the urban transport assessment prior to the next methodology review. The advice would include retesting the assumptions underpinning the urban centre characteristics regression model. Relevant 2026 Census data that would be needed to inform the advice will likely be available progressively in 2027 and 2028.
Detailed consideration of issues
Issue 1 – Conceptual foundation and impact of COVID-19 and model contemporaneity
State views
Western Australia said that COVID-19 highlighted its long-held belief that equilibrium between supply and demand in the public sector is not a realistic assumption and that the sector alternates between excess supply and excess demand. It said supply would be better approximated by the capacity of public transport than by passenger numbers. It also recommended the Commission use new data to explore the alternate models provided by the 2020 Review consultant, Jacobs and Synergies Economic Consulting.  
Victoria noted that COVID-19 has highlighted that states do not aim to equalise demand and supply in the short or medium term.
Queensland similarly noted that COVID-19 has changed commuting patterns, with a permanent shift in working from home. It said the use of commuters in the model is no longer justified and hence the model is no longer contemporaneous. 
Queensland’s position is that the regression model should not be used in the assessment. In its tranche 2 submission Queensland recommended that the assessment should separately assess school transport, with remaining expenses assessed based on state shares of urban population and concession card holders.
Commission response
The Commission recognises that COVID-19 has changed the nature of service use and challenged the assumption that supply equals demand in the short term. During the pandemic, states maintained public transport services to minimise the risk of transmission and provide transport for essential workers, despite steep declines in demand. While public transport usage is recovering, the evidence from Transport New South Wales and Infrastructure Victoria suggests that it is likely that the demand will remain below pre COVID-19 levels due to a sustained uptake in working from home arrangements.[footnoteRef:2],[footnoteRef:3]  [2:  Infrastructure Victoria (2021). The post-pandemic commute – The effects of more working from home in Victoria.  https://www.infrastructurevictoria.com.au/resources/the-post-pandemic-commute ]  [3:  Transport for NSW (2021). Technical Note on assessing the impacts of COVID-19 for business cases. https://www.transport.nsw.gov.au/news-and-events/reports-and-publications/tfnsw-technical-note-on-assessing-impacts-of-covid-19-for ] 

Over time, the Commission expects that states will adjust their supply to account for changing use patterns by adjusting services (for example greater use of public transport outside peak periods) and deferring or reconsidering existing investment plans.[footnoteRef:4] While the relationship between demand and supply was temporarily disrupted as a result of COVID-19, the Commission expects states will eventually reach a new ‘normal’ for transport provision. [4:  PWC (2020). Where next for transport? How Australia’s transport sector can be rebooted for a sustainable future. https://www.pwc.com.au/government/where-next-for-transport.pdf ] 

Further, as Victoria suggested, it takes a number of years (5 to 10 years) for states to make significant adjustments to service provision. It is too early to ascertain the impact of COVID-19 on long-term trends in public transport provision. 
The Commission agrees with Western Australia that public transport provision varies between excess supply and excess demand. However, the Commission considers that, in the long run, states will adjust supply to respond to demand. A model that equates supply and demand therefore remains appropriate.
The Commission considers that the re-estimation of the model with new net expense data will allow the assessment to reflect the post–COVID-19 environment. 
The Commission has considered Queensland’s recommendation to remove the regression model from the assessment and instead use state shares of urban populations and concession card holders. While COVID-19 has caused challenges with updating the model variables, the model was designed to reflect the features of urban areas influencing transport demand that could not be solely captured through population numbers. 
This was supported by an analysis of the data provided in the 2020 Review. The predicted expenses obtained using the regression model were much closer to actual spending for each significant urban area than the amount based on urban population shares.[footnoteRef:5] This is evidenced by the fact that the national median difference between the actual expenses and the regression model was 24%, whereas the median difference between actual expenses and the urban population share was around 865%. When both concession card holders and urban populations were used, the median difference rises to around 1,200%. [5:  The root mean squared error and median absolute error were much smaller for the regression model (55 and 40 respectively) compared with the amount based on urban population shares (339 and 373 respectively).] 

Commission draft position
The Commission considers that, despite the disruption caused by COVID-19, states will over time adjust their supply to account for any change in use patterns. This means that the key assumptions underpinning the regression model remain valid. 
The Commission considers the regression model, incorporating the proposed changes outlined below, remains appropriate for assessing urban transport needs. When compared with an alternative based solely on urban population shares or shares of urban population and concession card holders, the regression approach is more accurately able to represent the transport task faced by states.
Issue 2 – Economies of density
State views
Queensland, Western Australia, South Australia and Tasmania outlined concerns that the model does not account for economies of density. 
Queensland and South Australia considered that the observed diseconomies of scale in the regression model are due to the cost recovery policies of individual states, while Western Australia provided evidence that heavy rail has a lower per kilometre cost compared with other modes.  
In a supplementary submission, New South Wales said that the economies of density and scale in urban transport, which were cited in other state submissions, are already captured in the regression. The inclusion of the log of passenger numbers in the model recognises that costs per passenger grow more slowly as passenger numbers increase. New South Wales said that the population-weighted density variable captures both changes in unit costs per service (economies of scale) as well as changes in the required volume of services. 
Commission response
The Commission has examined the literature provided in Queensland’s and Tasmania’s submissions (see Appendix A). Studies by Giacmo and Ottoz (2010), Savage (1997), Bitzan and Karanki (2022), Farci et al. (2007), Mizutani and Uranishi (2013), Li et al. (2019), Anupriya (2020), Gschwender et al. (2016), Batarce and Galilea (2018), Karlaftis and McCarthy (2002), Karlaftis, McCarthy and Sinha (1999) and Viton (1981) found evidence of the existence of economies of density in public transport systems.
In these studies, after holding the size of the public transport network fixed, economies of density were measured using the cost savings per public transport passenger. These cost savings reflect greater usage of public transport systems. The usage in these studies was measured using the number of passengers on public transport or the number of kilometres travelled on a fixed bus route or rail line.[footnoteRef:6] [6:  Other measures included train and bus hours, train and bus kilometres or passenger kilometres.] 

The Commission agrees that, as the density of passengers on public transport increases, the marginal cost per passenger should decline. In the Commission’s regression these economies are captured through the passenger number variable. Applying a logarithmic form to passenger numbers implies that the impact on net expenses per capita decreases as additional passengers are added to a transport network. Thus, the Commission considers that these economies of passenger density are accounted for in the model, a view supported by New South Wales. 
To determine if economies exist with regard to population density of an area, the Commission examined the available literature. Studies by Tsai, Mulley and Merkert (2015), Vigren (2016), Cooke and Behrens (2017), Li et al. (2019), and Nerhagen (2023) did not find significant evidence of cost savings resulting from population density. One explanation for this can be found in Li et al. (2019), which concluded that, when passenger numbers were captured separately in a regression model, population density did not exhibit significant economies. 
As studies such as Vigren (2016) show, increased population density can result in lower cost recovery. This can occur as the increased congestion on road networks necessitates the need for more frequent and complex public transport services (such as moving from bus networks to heavy rail, or the need to invest in elevated rail tracks) to handle the additional capacity. This increase in complexity drives the linear increase in costs that is captured in the Commission’s current measure of population density. Similar evidence was also presented in the Consultant’s report commissioned for the 2020 Review.[footnoteRef:7] [7:  While the Jacobs and Synergies Economic Consulting Stage 1 report examined the theoretical drivers of public transport spending and available data, the Stage 2 report assessed the suitability of potential proxies for use in the model with regard to the theory.] 

Commission draft position
The Commission considers the model adequately captures economies of passenger density through the log treatment of passenger numbers in the regression. 
Issue 3 – Calculation of population-weighted density
State views
New South Wales, Queensland, South Australia and Western Australia said that the volatility of the SA1 measure indicated that it is not fit for purpose to calculate population-weighted density. 
Queensland said that problems with inconsistencies in the measurement of population-weighted density support its proposal that the regression model should no longer be used in the assessment. Western Australia considered that the problems with the density variable justify a discount to the variable in the regression or a discount to the method overall.
These concerns were also raised by states as part of the 2024 Update New Issues process. Queensland, Western Australia and South Australia supported retaining the 2016 Census boundaries for SA1s given the large revisions to the population‑weighted density when the 2021 Census data were incorporated (ranging from 0.4% to 21.8% for capital cities). They said that this volatility demonstrated the problems with the current assessment.
Queensland stated that expense assessments should not be this volatile between methodology reviews and that changes resulting in a material redistribution of GST should not be made during update years. South Australia questioned whether the methodology was accurately capturing underlying changes in density rather than boundary issues or factors irrelevant to transport demand.
New South Wales suggested that SA1 be replaced with SA2 because it is more closely aligned with ‘neighbourhood’, the level at which areas experience population density and public transport is designed.
As part of its tranche 2 submission, Queensland provided evidence against the use of the SA2 areas suggesting that, similar to the SA1 areas, inconsistencies exist in the residential and non-residential land included in individual SA2s between states.   
As an alternative to the SA1 measure, in its 2024 New Issues submission, South Australia proposed a measure of population-weighted density using the ABS’ square kilometre grid, saying that this approach was not impacted by arbitrary drawing of boundaries. In its supplementary submission, New South Wales also supported this measure. It said that population-weighted density would be best measured using consistently sized and shaped sub-areas. However, New South Wales noted that the square kilometre grid does not exactly align to urban centres.
Queensland, Western Australia and South Australia also said that the size and features of SA1s are not comparable across urban areas due to differences in zoning and greenfield development.[footnoteRef:8]  [8:  Statistical Area Level 1 is a geographical area measure designed by the Australian Bureau of Statistics to capture similar population sizes (between 200 and 800 persons) and common geographical features. They are predominantly rural or predominantly urban in character and are typically internally connected by road.] 

Commission response
As part of the 2020 Review, the transport consultant identified that population density was an important determinant of transport demand. This was due to higher density increasing traffic congestion, lowering private vehicle ownership and influencing the location and frequency of urban public transport infrastructure. 
The consultant selected a population-weighted density measure based on SA1 areas because this was the smallest practical area available and had significant explanatory power. Mesh Block areas were also considered by the consultant to measure population-weighted density. They were not practical for use in the assessment as they produce a population-weighted density measure that is highly volatile to small changes in population.[footnoteRef:9]  [9:  Mesh Blocks are the smallest geographic areas defined by the ABS and form the building blocks for the larger regions of the Australian Statistical Geography Standard. They broadly identify land use such as residential, commercial, primary production and parks. Wherever possible, each Mesh Block is designed to have a single land use, for example parkland. ] 

A measure of population density is needed to ensure that the model accurately reflects factors influencing the need for public transport in urban centres. In response to state concerns, the Commission investigated:
the volatility of the population-weighted density measure caused by changes to SA1 boundaries following a census
the impact on the population-weighted density measure of size and composition differences of SA1 areas.
Results of the investigation reveal that the SA1-based density measure is associated with large changes following a census, with increases in density of up to 21.8% across capital cities in the 2024 Update. The SA1 areas also have statistically significant differences in the size and land composition between states.
Evidence was also found to support Queensland’s view that differences exist in the treatment of residential land included in SA1s between states. The Commission notes that this is somewhat influenced by urban development policies. 
To identify if improvements to the population-weighted density measure could be made, the Commission examined alternatives based on SA2 areas and the square kilometre grid. The Commission examined the capacity of each measure to capture transport demand, minimise volatility and variation between urban areas, and address functional considerations such as the ability to capture transport networks. 
For completeness, the Commission also considered Statistical Area Levels 3 and 4 (SA3 and SA4). SA3 boundaries are mainly designed for collating data by regions but can capture clusters of suburbs in more populated urban areas. SA4 boundaries are designed to capture labour markets, which could also potentially reflect employment concentration and travel patterns. 
The large size of SA3 and SA4 areas proved unsuitable for use in the assessment. Outside capital cities, multiple individual urban areas are captured in the same SA3 and SA4 boundary. These measures would not be detailed enough to capture pockets of dense development within non-capital city urban areas. This would lead to an inconsistency in density measures between urban areas and an underestimation of density outside capital cities. The size of SA3s and SA4s also varies considerably by state. 
The SA2 boundaries are part of the Australian Statistical Geography Standard (ASGS) produced by the ABS. They are the base unit of geography for the ABS, from which all other areas are derived (including SA1s). 
The ABS defines SA1s and SA2s with consistent populations as a key criterion. For SA1s, it aims for a population range between 200 to 800 people and an average population of about 400. For SA2s, the desired population range generally is 3,000 to 25,000 and an average population of about 10,000.[footnoteRef:10] [10:  The Australian Statistical Geography Standard Edition 3 provides a description of the technical definitions of SA1s and SA2s. https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/statistical-area-level-2 ] 

SA1s and SA2s are highly variable in terms of their land area size. Significant urban area SA1s range in size from 0.0005 to 92.6 square kilometres with an average size of 0.39 square kilometres. SA2s in significant urban areas range in size from 0.17 square kilometres to 119 square kilometres with an average of 10.4 square kilometres.[footnoteRef:11] [11:  Over 99% of SA2s have an area greater than 1 square kilometre. ] 

As sub-areas in a population-weighted density calculation become smaller, the observed population-weighted density increases even with the same population. When using SA1s or SA2s, the sub-areas are smaller in more populated urban areas to maintain consistent populations. As highlighted by Queensland, this introduces bias in the calculation of population-weighted densities, overestimating the relative density of larger urban areas and underestimating the relative density of smaller urban areas. 
While the populations used in the SA2s can be updated annually to reflect population growth, the boundaries are fixed between census years and are only updated once new census data become available.
The square kilometre grid boundaries and associated population grid files were also obtained from the ABS based on the National Nested Grid Standard developed by the Australia and New Zealand Land Information Council (ANZLIC).[footnoteRef:12]  [12:  The files used to construct the square kilometre gird were collected from the ABS 2021-22 Regional Population release and can be accessed here: https://www.abs.gov.au/statistics/people/population/regional-population/latest-release#data-downloads. Further information about the National Nested Grid standard can be found here: National Nested Grid | ANZLIC] 

The populations within each grid are constructed based on the ABS estimated resident population data matched to the ABS Address Register. Populations within square kilometres across Australia range from 0 to 32,561. The ABS updates the population of square kilometres annually while the boundaries of the square kilometres do not change. 
For both measures, the SA2s and square kilometres were first mapped to Urban Centre and Locality boundaries before being aggregated to significant urban areas. This ensures that the non-urbanised areas on the fringes of larger significant urban areas (typically reserves, mountainous areas, forests and waterways) could also be removed. As square kilometres can cross urban centre boundaries, residents were allocated to each area based on the proportion of land in each urban centre boundary. While this increases the complexity and reduces the transparency of the calculations, the empirical validity is maintained.[footnoteRef:13] [13:  The calculations and necessary data will be made available to the states.] 

The Commission considers that both the SA2-based measure and the square kilometre-based measure of population-weighted density represent an improvement over the use of SA1s. This is because the population-weighted density calculated using the SA2 areas and square kilometre grid is less volatile than the SA1-based measure. The SA2s and square kilometre grid are also more consistent in terms of the composition of land included in areas boundaries and more closely align with the areas (or populations) used to make transport planning decisions compared with SA1s.
To determine which of these approaches represents the better alternative to use in the assessment, the Commission compared the ability of the SA2s and square kilometres to respond to the concerns raised by states. 
Issue 3.1 – Volatility
Currently, between censuses, population-weighted density is updated each year with new population data. The size of significant urban areas, urban centres and localities and SA1s is fixed between censuses. Updating population results in relatively small changes in density from year to year. 
Following a census, the ABS revises both population and geographies. This can have a significant impact on density, resulting in volatility. This was evident in the 2024 Update when 2021 Census geography for the SA1 areas were incorporated into the method, resulting in large changes to the population-weighted density of some cities.[footnoteRef:14] [14:  The terms of reference require the Commission to use the latest available data which are fit-for-purpose wherever possible.] 

While revisions to populations can cause changes in population-weighted density, volatility mainly occurs when the size of the areas used to calculate density changes. In the 2021 Census, the decision to split existing SA1s that were close to the upper population limit caused large increases in population-weighted density, particularly for capital cities. 
Compared with the SA1s, the larger population ranges for the SA2s reduce the number of areas required to be split after each census. In the 2021 Census, boundary changes were necessary for 155 SA2s compared with 2,070 SA1s. 
As the square kilometre grid is constructed to ensure a uniform area size rather than uniform population ranges the boundaries do not change. This reduces the volatility of population-weighted density calculated using square kilometre grid compared with both SA1s and SA2s.
Regardless of which measure is used, changes in density will occur due to population revisions and changes to the significant urban areas, urban centres and localities on which the SA1s, SA2s and square kilometres are mapped.
The relative volatility of each measure can be seen by comparing the change in population-weighted density between the 2016 and 2021 censuses (Table 1 provides the change by capital city as density cannot be averaged across a state). 
While the SA1s have a maximum change in population-weighted density of 21.77%, the larger size of the SA2s resulted in a smaller maximum change of 4.5%. Removing the impact of boundary changes by using the square kilometre grid resulted in the smallest change in population-weighted density for most capital cities. 
Table 1 	Population-weighted density based on SA1 areas compared with SA2 areas and the square kilometre grid, (persons per square kilometre, 2021–22)
	 
	Sydney
	Melbourne
	Brisbane
	Perth
	Adelaide
	Hobart
	Canberra
	Darwin

	SA1-based density measure

	2016 Census
	6,393
	4,209
	2,999
	2,566
	2,507
	1,911
	3,006
	2,564

	2021 Census
	7,202
	5,126
	3,420
	2,661
	2,521
	1,991
	3,307
	2,671

	Change (%)
	12.66
	21.77
	14.04
	3.72
	0.55
	4.23
	10.02
	4.16

	SA2-based density measure

	2016 Census
	3,567
	2,642
	1,920
	1,771
	1,835
	1,227
	1,894
	1,657

	2021 Census
	3,727
	2,723
	1,926
	1,787
	1,814
	1,225
	1,860
	1,646

	Change (%)
	4.50
	3.08
	0.30
	0.92
	-1.12
	-0.15
	-1.79
	-0.69

	Square kilometre-based density measure

	2016 Census
	4234
	3034
	2381
	2120
	2135
	1574
	1975
	1874

	2021 Census
	4244
	3111
	2389
	2137
	2140
	1575
	2022
	1874

	Change (%)
	0.24
	2.54
	0.34
	0.78
	0.21
	0.06
	2.36
	-0.01


Note: The numbers differ slightly from the 2024 New Issues paper as final population estimates have been received from the ABS.
Issue 3.2 – Consistency of areas within boundaries
States have raised concerns about the differences in the treatment of residential and non-residential land in SA1s between states and the impact this can have on population-weighted density. It was suggested that non-residential areas (such as schools, parks, commercial districts and hospitals) were more likely to be included as separate SA1s in Sydney, while being combined with residential land in other capital cities. 
By using the ABS’ Mesh Blocks, which contain land use by category, and aggregating to the SA1 level, the Commission identified significant differences in zoning of land within SA1s by state (p<2.2e-16). The Commission agrees that a greater consistency in the measure of population-weighted density between states would improve the assessment method.
As shown in Table 2, the aggregation of individual SA1s to create the SA2 boundaries results in a greater mix of residential and non-residential land included in each area on average. This reduces the variation between states but does not completely eliminate significant differences (p=0.019). This is consistent with Queensland’s submission, which found that differences between areas were not completely eliminated if the SA2 areas were used.
There is no straightforward method available to determine the composition of land within the square kilometre grid. However, as the square kilometre grid is based on a uniform area size and shape, rather than population, both residential and non‑residential land contribute to the composition and must be included. This results in differences in states being entirely due to natural geographic features or planning decisions rather than inconsistent treatment. The consistency of treatment of the land included in each area is one of the major benefits associated with square kilometres when compared with both the SA1s and SA2s.
Table 2 	Average percentage of residential and non-residential land within SA1s and SA2s areas captured in the urban transport assessment
	 
	NSW
	Vic
	Qld
	WA
	SA
	Tas
	ACT
	NT

	SA1s captured in the assessment

	Residential land
	80
	83
	80
	80
	80
	76
	73
	75

	Non-residential land
	20
	17
	20
	20
	20
	24
	27
	25

	SA2s captured in the assessment

	Residential land
	60
	64
	62
	59
	60
	62
	57
	57

	Non-residential land
	40
	36
	38
	41
	40
	38
	43
	43


Source: Commission Calculation using 2021 Census data; disaggregated data on land use within square kilometres are not available. Only SA1s and SA2s included in urban areas were used to construct the table.
Issue 3.3 – Functional considerations
As New South Wales highlighted, the SA2 measure more closely aligns with public transport networks than SA1. This is because transport services are typically provided at the town level (in regional areas) or to suburbs (in cities), rather than to individual residential blocks. As defined by the ABS, SA2s are designed to represent a community that interacts together socially and economically.[footnoteRef:15] The design of SA2 boundaries using roads often results in one transport network being used by several surrounding SA2 suburbs. [15:  Australian Bureau of Statistics(ABS) Census Geography glossary. Census geography glossary | Australian Bureau of Statistics (abs.gov.au), 2022, ABS website, accessed 3 November 2023] 

However, while the SA2 areas better capture communities, they were not designed for the purpose of calculating density or to reflect transport needs. The ABS has advised that SA2s are designed for the purposes of collecting social, economic and demographic statistics. 
In comparison, the square kilometre grid is not aligned with suburbs and localities. Typically, suburbs in major cities are captured in several square kilometres. However, the square kilometre grid is the internationally recognised base unit of area used to measure population density.[footnoteRef:16] The square kilometre grid is used by Australian departments such as the Department of Infrastructure, Transport, Regional Development, Communications and the Arts and the Department of Climate Change, Energy, the Environment and Water.[footnoteRef:17] [16:  Australian Bureau of Statistics (ABS). (2023). Regional population methodology. https://www.abs.gov.au/methodologies/regional-population-methodology/2021-22 ]  [17:  Bureau of Infrastructure, Transport and Regional Economics (BITRE). (2019). An introduction to where Australians live. https://www.bitre.gov.au/publications/2019/is_96. The Department of Climate Change, Energy the Environment and Water (DCCEEW) first changed to a square kilometre grid density measure in the 2016 State of the Environment report. The most recent report can be found here Department of Climate Change, Energy the Environment and Water (DCCEEW). (2021) Australia – State of the Environment: Urban. Introduction | Australia state of the environment 2021 (dcceew.gov.au)  ] 

The Commission consulted with the Department of Infrastructure, Transport, Regional Development, Communications and the Arts about why it uses the square kilometre grid to measure population-weighted density. Previously it used the smallest ABS geographical area (Mesh Blocks) to provide the most detailed and spatially accurate point measure of density.[footnoteRef:18] It moved from using Mesh Blocks to the square kilometre grid because this provides more consistent area sizes and unit of measure over time.  [18:  Mesh Blocks form part of the Australian Statistical Geography Standard released by the ABS. Mesh Blocks are the smallest geographic areas, designed to capture different land use, such as residential, commercial and industrial land.] 

In reporting population density statistics, the ABS considers that ‘the population grid offers a consistently sized spatial unit and gives a refined model of population distribution. It is also an established, easy to understand and readily comparable international standard which enables users to make local, national and international comparisons of population density’.[footnoteRef:19] The square kilometre grid also ensures that the size of each area does not influence its contribution to the calculation of population-weighted density. This view was reflected in the South Australia’s New Issues submission and the New South Wales’ supplementary submission. South Australia noted that by using the square kilometre grid, it is possible to create an alternative measure of population-weighted density that is not impacted by the treatment of geographical features. New South Wales considered that an ideal measure of population-weighted density would be based on consistently sized and shaped sub-areas. [19:  Australian Bureau of Statistics (2021). Regional population methodology.  https://www.abs.gov.au/methodologies/regional-population-methodology/2021-22 ] 

Summary of Commission deliberations
The Commission agrees that the issues raised by states with the SA1-based population-weighted density measure are significant. Both the square kilometre grid and the SA2-based measures represent an improvement over the use of SA1s. Both of the alternative measures have different benefits in terms of reduced volatility, better consistency of areas and the ability to represent the characteristics of urban transport demand.


There are advantages in using the SA2 areas instead of the SA1s.
The SA2s are based on the ABS Australian Statistical Geography Standard. 
SA2s better represent the communities that interact together socially and economically and are consequently more likely to access the same public transport services (although one transport network services multiple SA2s). 
SA2s are constrained within a single significant urban area. This means fewer practical adjustments are required compared with using the square kilometre grid where adjustments are required if part of the square kilometre falls outside of a significant urban area or falls between 2 distinct significant urban areas.
However, there are greater advantages in using the square kilometre grid, which make it more appropriate for the purpose of calculating population-weighted density.
Relative to SA1 and SA2, a population-weighted density measure based on the square kilometre grid is less volatile. The fixed boundaries of the square kilometre grid ensure that any changes in the measure are driven by population and better reflect changes in transport demand.
The square kilometre grid has greater uniformity in the treatment of land use. As both residential and non-residential land contribute to the square kilometre area requirements, it is not possible for differences between states to be due to arbitrary boundary decisions. 
The square kilometre grid is a more internationally recognised and accepted measure of population-weighted density.
While a measure of population-weighted density based on SA2 areas may align more closely with functional areas, the Commission considers it is more important to ensure that the density measure is reliable and fit for purpose and reflects what states do. Compared with the SA2 areas, the square kilometre grid better addresses these criteria. 
The use of the square kilometre grid as an international standard for measuring density indicates it has been subject to a high level of scrutiny and can be considered highly reliable. The reduced volatility, particularly following a census, indicates the square kilometre grid is more fit for purpose. As it is only driven by population movements and concentration, rather than boundary changes, it better reflects transport needs and what states do. The use of the square kilometre grid also ensures uniformity in the treatment of land between states, which was a major criticism of the existing SA1-based approach.
The GST impact of using the square kilometre grid to calculate the population‑weighted density measure will be presented in an addendum to the Draft Report once the regression model has been re-estimated and updated regression coefficients obtained.

Commission draft position
The Commission proposes to calculate population-weighted density using the square kilometre grid.
Issue 4 - Policy neutrality 
State views
Cost recovery policies
Queensland, Western Australia, South Australia and Tasmania had concerns about the impact of state policies on population-weighted density and costs, citing differences in urban infill and rates of cost recovery between states. In its tranche 1 and tranche 2 submissions, Queensland provided evidence suggesting that Sydney should have higher cost recovery than other Australian capital cities due to its higher population-weighted density and lower proportion of concession passengers.
Queensland and Western Australia provided evidence that supply of public transport is not uniform across cities, indicating that public transport in Sydney is provided at a higher level than average.
Density policies
Queensland, Western Australia and South Australia raised concerns relating to the impact of policies in large cities, citing the impact of Sydney on the regression model. These states considered that decisions regarding Sydney’s urban transport spending would be reflected in the coefficient for the population-weighted density variable (given that Sydney has much higher density).
Queensland also said that an over-reliance of the model on population-weighted density unfairly penalises states that pursue low-density development policies, underestimating their need for public transport. Queensland provided evidence that the existence of green spaces in urban areas and greenfield development lower population-weighted density, leading to underestimation of urban transport need in these areas.
In its supplementary submission, New South Wales modelled cities with a population over 250,000, showing a similar relationship between their public transport users and population-weighted density (whether Sydney and Melbourne were included or not). From this, New South Wales argued that there was a strong case for population-weighted density as a proxy for demand and that Sydney did not unduly influence the model through the density variable.
Impact of Sydney on the regression model
Queensland and Western Australia provided evidence that the strength of the estimated relationship between population-weighted density and passenger numbers was being influenced by the Sydney data point. When Sydney was excluded, the strength of the estimated relationship fell slightly. Removing all non‑capital cities resulted in no evidence of a significant relationship.
This contrasts with evidence provided by New South Wales that the relationship between population density and public transport commuters was effectively unchanged if Sydney was excluded from the regression model. 
Commission response
Cost recovery policies
While cost recovery in Sydney is low by international standards, care needs to be taken in comparing public transport systems across nations due to differences in relative income, economic development, car ownership, demographic characteristics (such as age) and social attitudes towards transport.[footnoteRef:20],[footnoteRef:21],[footnoteRef:22]  [20:  C Zhang and X Yu, ‘Factors and Mechanism affecting the Attractiveness of Public Transport: Macroscopic and Microscopic perspectives’, 2022, Journal of Advanced Transportation, DOI: https://doi.org/10.1155/2022/5048678 ]  [21:  D Ashmore, D Pojani, R Thoreau, N Christie and N Tyler ‘Gauging differences in public transport symbolism across national cultures: implications for policy development and transfer’, 2019, Journal of Transport Geography, 77: 26-38 ]  [22:  J Holmgren ‘An analysis of the determinants of local public transport demand focusing on the effects of income changes’, 2013, European Transport Research Review, 5: 101-107.] 

When compared with available data on other Australian capital cities, Sydney has similar cost recovery rates. Sydney’s farebox recovery in 2015 (around 22%) is similar to Melbourne (22%) and Brisbane (23%) but below Perth (at 30%). 2015 data were not provided for Adelaide, Hobart, Canberra or Darwin.[footnoteRef:23] [23:  Tourism & Transport Forum (TTF). ‘Ticket to ride: Reforming fares and ticketing for sustainable public transport’, 2016, TTF website, accessed 19 November 2023.] 

The relative cost recovery in Australian states varies depending on the source and the mode of public transport. Research by the Productivity Commission (2021) and the Bureau of Infrastructure, Transport and Regional Economics (BITRE; 2014) show that Sydney’s fare recovery level compared with operating expenses is comparable to or higher than other Australian capital cities.[footnoteRef:24],[footnoteRef:25] Other studies by the Imperial College London (2020) and the Tourism & Transport Forum (2016) show that Sydney’s fare recovery is below other Australian capitals.[footnoteRef:26],[footnoteRef:27]  [24:  Productivity Commission (PC), ‘Public transport pricing’, PC website, 2021, accessed 15 February 2024.]  [25:  Bureau of Infrastructure, Transport and Regional Economics (BITRE), ‘Urban public transport: updated trends’, 2014, BITRE website, accessed 19 November 2023.]  [26:  Imperial College London Transport Strategy Centre (TSC), ‘Sydney Trains Update 2020: Comparison with International Benchmarking Groups’, TSC website, 2020, accessed 25 October 2023.]  [27:  Tourism & Transport Forum (TTF). ‘ Ticket to ride: Reforming fares and ticketing for sustainable public transport’, 2016, TTF website, accessed 19 November 2023.] 

Studies by the Centre for International Economics (2020), the Independent Pricing and Regulatory Tribunal (2016) and the Bureau of Infrastructure, Transport and Regional Economics (BITRE; 2014) have shown that buses and ferries are associated with a higher cost recovery than trains, which may explain the higher cost recovery for Queensland and Perth identified in Queensland’s submission.[footnoteRef:28],[footnoteRef:29] [28:  Centre for International Economics, ‘Measuring cost recovery of NSW public transport services’, 2020, Independent Pricing and Regulatory Tribunal (IPART) website, accessed 21 January 2024.]  [29:  Independent Pricing and Regulatory Tribunal (IPART), ‘Cost Recovery - Public Transport Fares Final Report Part 2’, 2016, IPART website, accessed 23 November 2023.] 

To ensure policy neutrality across all states, a comparable indicator of cost efficiency would need to measure average state policy with regard to service levels and fare recovery. 
The Commission has tried to develop a comparable indicator of cost efficiency but has been unable to find a reliable or internally consistent data source. As a result, there is no clear way of disentangling the effect of state decisions with fare recovery policies from non-policy influences.
In the 2020 Review, evidence was found that higher service levels across states (in particular Sydney) were due to higher employment density and increased congestion, rather than solely due to policy decisions. This was supported by Commission analysis, which indicated that for larger urban areas such as Sydney to provide an identical level of services to other capital cities, public transport use would need to fall by over 50% or 352,000 passengers.[footnoteRef:30] [30:  Using 2022–23 data.] 

The Commission notes that applying modelled passenger numbers (rather than actual) to the estimated regression coefficients moderates the impact of individual state policies. Using modelled passenger numbers ensures that a state cannot increase its assessed needs for transport by lowering fares or increasing services to raise the number of urban transport passengers. 
Density policies
Queensland and Western Australia said that the model’s population-weighted density variable is policy influenced. They said that urban densities are a result of state policies on urban development and sprawl, and, in the case of Sydney, its densities are the result of state planning policies. 
Consistent with the 2020 Review, the Commission considers that the majority of the differences in population-weighted density are due to circumstances outside current state control. For example, the relatively high population-weighted density of the Sydney urban area is mainly the result of its geographic constraints as a result of the harbour, mountains and national parks surrounding the urban area. 
In addition, there is no strong evidence that recent policies in Sydney have deviated significantly from other fast growing capital cities dealing with the consequences of increasing congestion. The State of the Environment 2021 report compared capital city development plans and found that 70% of planned new housing developments in Sydney were to occur in existing urban areas. This was comparable to Melbourne (70–75% of new developments), Brisbane (60%) and the ACT (70%).   
Further, a review of density policies across capital cities using the square kilometre grid indicates that most states have adopted policies that encourage greater density. Sydney’s population-weighted density has increased by only 4.07% between 2016 and 2022, below other capital cities such as Brisbane and Canberra (see Table 3).
Table 3 	Change in population-weighted density by capital city between 2016 and 2023
	 
	Sydney
	Melbourne
	Brisbane
	Perth
	Adelaide
	Hobart
	Canberra
	Darwin

	2016
	4,299
	3,097
	2,165
	1,963
	1,981
	1,435
	1,748
	1,882

	2023
	4,473
	3,334
	2,490
	2,244
	2189
	1,570
	2,077
	1,882

	Change (%)
	4.07
	7.67
	15.01
	14.35
	10.50
	9.40
	18.80
	-0.01


Source: Commission calculation using ABS data. The square kilometre grid was used to calculate the population-weighted density, similar results were obtained using the SA1 and SA2 areas. 2021 census areas were used.
Impact of Sydney on the regression model
Sydney has significantly higher density than the other state capitals. Because of this, it has a large effect on the model’s estimated density variable. This raises the possibility that New South Wales’ policy choices may excessively influence the regression model through its impact on the density variable. 
The urban transport model is designed to model public transport spending within Australian cities. Removing Australia’s largest cities, and with them the majority of spending on public transport in Australia, would fundamentally change the model and the assessment.
Given that Sydney is Australia’s largest and most dense city, with over 20% of the national population, any model of public transport need in Australia will be influenced by Sydney. 
Sydney (and to a lesser extent Melbourne) represents a large share of total urban transport spending relative to the remaining states. This cannot be explained solely by policy decisions. Any model that removes the influence of Sydney from the regression would not reflect what states do and would not be a reliable predictor of overall transport spending.
The Commission notes that the proposed change to the method used to calculate population-weighted density will provide a more consistent measure of density across urban centres and will mitigate the influence of Sydney in the regression. 
While the differential costs associated with sprawling cities are not accounted for through the population-weighted density variable, they are captured in the model through the distance to work variable. This occurs because residents in sprawling cities typically have higher distances they need to travel. By including both population-weighted density and distance to work in the regression model, the additional costs associated with highly dense and sprawling cities can be identified.
As cities expand transport opportunities will progress from individual motorised transport to lower cost bus or light rail transport to high-cost rail as density increases.[footnoteRef:31],[footnoteRef:32]   [31:  In the 2020 Review the Commission recognised that, as urban centres become significantly large, the introduction of heavy rail into the public transport mode mix becomes unavoidable. This is supported by the academic literature, see M Burke, ‘Problems and Prospects for Public Transport Planning in Australian Cities’, Built Environment, 2016, 42(1): 37-54.]  [32:  The academic literature widely supports the link between increasing sprawl in Australian cities, increased car dependence and reduced access to public transportation, see BT Hiller, BJ Melotte and SM Hiller, ‘Uncontrolled sprawl or managed growth? An Australian case study’, Leadership and Management in Engineering, 2013, 13(3): 144-170. Also see G Currie, A Delbosc and K Pavkova, ‘Alarming trends in the Growth of Forced Car Ownership in Melbourne’, Australasian Transport Research Forum 2018, Proceedings, 2018.] 

Commission draft position
The Commission acknowledges that there are limitations in the model, in particular surrounding differences in states’ cost recovery policies. However, there is no reliable method of isolating the impact of these policy differences. As such, an adjustment cannot be reliably made. The approach in the 2020 Review of blending the urban centre characteristics model (75%) with state urban population shares (25%) was implemented to account for such limitations in the model and the uncertainty inherent in the assessment.
Issue 5 – Passenger and other variables
State views
Western Australia and Tasmania recommended including variables to account for non-commuter use, including socio-economic status, concession users, students (Tasmania) and the impact of remoteness (Western Australia). Western Australia suggested splitting out school transport from the transport assessment while Tasmania suggested splitting the assessment into 2 components: commuter journeys and other travel.
Tasmania said that, in contrast to the emphasis on commuters in the model as a key determinant of public transport expenditure, service levels and network complexity are driven in part by the needs of persons of low socio-economic status and the elderly. Tasmania also considered that the distance to work variable is not able to take into account the more complex journeys associated with concession travel. 
Western Australia recommended that regional costs should be incorporated into the assessment to account for the substantially higher costs required to run transport services in very remote regions. Western Australia also recommended that student expenses should be separately assessed. It considered that while students in metropolitan areas can use mainstream public transport services, students in remote areas have dedicated government school bus services. The current assessment would not be able to capture the needs of these students. 
Queensland, South Australia and Tasmania raised concerns with the capacity of the model to reflect changes in passenger behaviour and with the quality of data used in the model. 
Queensland considered that the model cannot account for non-commuter travel, which is provided by states to ensure equality of mobility and student transport. Queensland highlighted the complex transport systems required to enable access to services for concession users along routes that are not necessarily accessed by commuters. Queensland also highlighted the increased costs of providing such services. It recommended that students and concession passengers should be incorporated in the method.
Queensland further recommended that the assessment should separately assess school transport, with remaining expenses assessed based on state shares of urban population and concession card holders. 
Victoria recommended making the model simpler by taking out insignificant variables. 
South Australia recommended that the ferry variable should be removed because of the large standard errors.
Commission response
The Commission considered variations to the current model suggested in state submissions, including models recognising remoteness, socio-economic status, concessions and student numbers (see Appendix B). To ensure the models could be accurately compared with the 2020 Review specification, 2016 Census data were used for testing. As data were not sufficiently disaggregated to distinguish between concessional and non-concessional passengers on public transport, proportions of student, low-income and elderly population groups were used. 
While these variables have a strong conceptual link to transport spending, their inclusion in the regression leads to non-intuitive results. Results suggest lower transport needs for areas with higher proportions of students and the elderly, and similar net expenses regardless of socio-economic status or remoteness. 
The Commission notes that while the numbers of non-commuters are not directly captured in the regression, the method of modelling passenger numbers partially captures non-commuters. It does so by applying the use rates, derived from commuter passengers, to the total population in an urban area. The Commission also notes that the current blending of the urban centre characteristics assessment with urban population shares also accounts for the limitations due to the use of proxies in the regression model. Therefore, the Commission considers the proposed model appropriately mitigates this issue and remains fit for purpose.
The Commission considers it appropriate to re-examine issues of non-commuter travel, following the release of fit for purpose 2026 Census data. This is likely to coincide with the next review cycle.[footnoteRef:33] These data will be progressively released by the Australian Bureau of Statistics during 2027 and 2028.  [33:  2026 Census journey to work data are likely to be released progressive during 2027 and 2028.] 

Tasmania’s proposal to split the assessment into commuter and non-commuter transport is not feasible as sufficiently disaggregated passenger data for all states are not available. In addition, it would be difficult to separate the proportion of urban transport costs in each significant urban area relating to each group. 
Western Australia recommended that supply should be proxied by network capacity instead of passengers. This measure was considered as part of the 2020 Review consultancy. It concluded that the available data on network capacity are insufficient to include in the model and are more highly influenced by policy decisions compared to the current passenger number variable. 
The Commission considers commuter numbers remain an appropriate proxy for supply. Commuter numbers were chosen to reflect peak demand. While states provide services for non-commuting purposes, the commuter peak reflects the greatest use of transport across most states. While transport in smaller urban areas is undertaken with a greater focus on access and social welfare objectives, it does not constitute a large proportion of state urban transport spending (at about 2% of total net spending on urban transport). 
Victoria suggested excluding insignificant variables from the model (see Appendix B). Although bus and light rail is not a significant variable, its inclusion in the models tested was necessary to account for differences in transport service provision in small urban areas. This is necessary as only 14% of modelled urban areas have heavy rail services. The ferry variable was similarly included to account for all transport modes and to address policy neutrality concerns. The remaining variables were found to have strong conceptual links to transport spending, as they capture the complexity of transport networks and topography, which can influence the feasibility and expansion of transport modes.
Commission draft position
The Commission proposes to retain all variables currently used in the regression model if they continue to be supported by updated net expense data. 


Q2. Do states consider the urban transport net expense data from 2019–20 to 2021–22 are likely to be overstated?
Q3. If 2019–20 to 2021–22 data are not fit for purpose, do states support updating the regression with data from 2022–23? Can states provide an indication of when these data could be provided to the Commission.
Q4. If 2022–23 data are considered fit for purpose but are not available for inclusion in the 2025 Review, do states support updating the assessment in an update following the 2025 Review?
State views
All states agreed that net expense data from 2019–20 to 2021–22 are likely to be overstated.
With the exception of Victoria, Queensland and South Australia, states supported the use of 2022–23 net expense data to update the assessment. New South Wales supported using data from multiple years to avoid anomalous results. It suggested using data from 2018–19 and 2022–23 in conjunction with updated passenger data.
New South Wales and the Northern Territory said 2022–23 data would be impacted by industrial actions and ticketing system changes respectively. 
Victoria and South Australia did not support using 2022–23 data. They noted that patronage levels are still increasing post–COVID-19 lockdowns and have yet to stabilise. Given this, South Australia did not support using 2022–23 as the single year of data in the assessment. 
Queensland had fundamental issues with the model and did not support updating it with any data. 
All states, excluding Victoria and Queensland, supported updating the assessment in an update following the 2025 Review if 2022–23 data were considered fit for purpose and not available for the 2025 Review. Victoria recommended that the model should be re-estimated in an update year but only after reliable data become available.  
All states indicated they can provide 2022–23 data in April 2024. 
Commission response
The Commission considers that net expense data from 2019–20 to 2021–22 are not fit for purpose for use in the urban transport assessment. While the effects of COVID-19 may still be apparent in the 2022–23 data, these data better reflect current circumstances of states compared with pre–COVID-19 data and data from 2019–20 and 2021–22. It is appropriate to update the model to capture what states do with respect to transport post–COVID-19 lockdowns and restrictions. 
The Commission acknowledges the benefits of including more than a single year of expense data in the model. While 2018–19 data could be used, they are not likely to be representative of the current transport task and risk underestimating state transport spending needs. The transport landscape following COVID-19 is different from the one reflected in the 2018–19 data. The onset of the pandemic saw patronage and associated revenue dramatically decline, while providers retained a full, or at times increased, frequency of services.[footnoteRef:34] Despite COVID-19 restrictions being eased, patronage has not fully recovered to pre–COVID-19 levels due to an uptake in work from home arrangements and an associated reduction in office occupancy levels in city centres.[footnoteRef:35] In addition, direct spending on pandemic-related measures – such as increased cleaning, social distancing and public information campaigns – may still remain higher than pre–COVID-19 levels. [34:  Sydney Trains Annual Reports | Transport for NSW, volume 1, pg. 33; https://www.victrack.com.au/about/annual-reports, Annual-Report-2020-21 (vline.com.au) pg.5; Queensland Rail Annual and Financial Report 2021-22.pdf pg.8]  [35:  PwC, Changing Places: How hybrid working is rewriting the rule book, 2021. https://www.pwc.com.au/important-problems/future-of-work/changing-places-report.pdf ] 

The Commission considers incorporating data from 2 years, 2022–23 and 2023–24, is appropriate because it mitigates the risk associated with potentially large COVID‑19 impacts on 2022–23 data and better reflects current transport needs. These data are also more closely aligned with other data used in the model, the adjusted passenger numbers based on the latest Bureau of Infrastructure and Transport Research Economics data and population-weighted densities based on 2021 Census data. 
The Commission considers it is appropriate to update the assessment with the latest, fit for purpose data when available. 
Commission draft position
[bookmark: _Hlk151644866]The Commission has requested 2022–23 net expense data from all states. If data are of sufficient quality and if they confirm the relationships in the model, the Commission proposes that they be used to update the assessment in the 2025 Review. Details of the changes will be provided in an addendum to the Draft Report.
The Commission proposes to request 2023–24 data from states for incorporation into the regression in the 2026 Update. 
Q5. Do states support retaining the 2020 Review proxy variable data in the regression model until fit for purpose net expense data are available?
State views
With the exception of Queensland and South Australia, states supported retaining the 2020 Review proxy data. South Australia pointed to the significant changes in public transport since 2016 while Queensland did not support retaining the model. 
New South Wales recommended that the Commission use 2018–19 and 2022–23 data to update the regression model, citing that industrial action in 2022–23 has reduced the reliability of its net expense data.
Commission response
The Commission agrees with South Australia that the nature of public transport has changed since the model was initially estimated. 
Updating the model using currently available data from 2018–19 could help to better capture changes to public transport provision and spending that have occurred since 2016. However, the data would not be reflective of the post–‍COVID‑19 public transport task and would risk understating the net expenses faced by states. 
Commission draft position
The Commission considers that it would not be appropriate to update the regression model without updating the net expense data. 
Updated 2022–23 net expense data have been requested from states and will be incorporated into the regression and proxy variables updated where possible. The results will be presented in an addendum to the Draft Report.
Q6. Do states agree that the 2021 Census journey to work data were distorted by the COVID-19 lockdowns and are not a fit for purpose measure of current passenger numbers?
Q7. If the 2021 Census journey to work data are not fit for purpose, do states support the continued use of 2016 Census journey to work data in the model?
State views
All states agreed that the 2021 Census journey to work data are not fit for purpose.
New South Wales, Victoria, Western Australia, Tasmania and the ACT broadly supported the continued use of 2016 Census Journey to work data. Tasmania said that retaining 2016 Census data is appropriate if the model continues to use commuter numbers to proxy supply. 
South Australia and the Northern Territory did not support using the 2016 Census data, arguing they are too dated.
New South Wales and the ACT supported using the 2016 Census journey to work data, with an adjustment to account for the introduction of the new transport networks including the light rail since 2019.
Western Australia supported retaining the 2016 Census journey to work data but did not support its use as a proxy for supply.
Queensland did not support retaining the model, including the Census journey to work data.
Commission response
The Commission recognises that the 2016 data are dated, but a fit for purpose alternative has not been identified. 
While passenger numbers have fallen following COVID-19 lockdowns and restrictions, states have not had similar reductions in supply. During COVID-19 lockdowns and restrictions, states maintained supply for essential workers. 
The Bureau of Infrastructure and Transport Research Economics adjustment will make the 2016 Census passenger numbers more contemporaneous (see Q9 below for a more detailed discussion of the proposal).
The Commission would ideally remove commuter transport that was not provided or subsidised by the public sector. However sufficiently disaggregated data are not available to identify trips taken on private services not contracted by state governments. The Commission considers that non-subsidised private sector trips taken by bus, light rail and heavy rail would comprise a relatively small share of total commuter trips.
Commission draft position
The Commission considers 2016 Census Journey to work data to be the best option until 2026 Census data become available. 
Q8. Do states agree that 2021 Census distance travelled to work data were not significantly distorted by COVID-19 lockdowns and are a reliable measure of network complexity?
[bookmark: _Hlk149055043]State views
New South Wales, Western Australia, the ACT and the Northern Territory said that distance to work data were not significantly distorted by COVID-19 lockdowns. 
New South Wales said that, while distance to work is a sensible proxy, the existence of multiple employment hubs may explain Sydney’s shorter median distance to work compared with other capital cities. It suggested investigating a more direct measure based on actual network design measured through the number of connecting nodes.  
Victoria, South Australia and Tasmania considered that the distance to work data could potentially be affected by COVID-19 lockdowns. South Australia and Victoria suggested that there is no way to test if distance to work data are COVID-19 affected.
Tasmania had concerns with the proxy being used to represent network complexity, questioning how Perth and Canberra could have more complex networks than Sydney, which has a shorter median distance to work. It suggested that complexity could already be captured in the density variable.
Queensland disagreed because of its broader concerns about the assessment.
[bookmark: _Hlk149055051]Commission response
The distance travelled to work data were selected to reflect that relatively long‑distance commutes made possible by the lack of congestion in some urban areas result in greater complexity and length for the average passenger journey regardless of density. As the complexity and length of individual journeys increases, so does the length of the public transport network required and thus their cost. The variable also accounts for costs associated with transport needs of sprawling cities. As cities extend outward commuters would be required to commute further to the central business district, which would be reflected in a higher median distance to work for the urban area. This relationship has not changed significantly since the 2020 Review, indicating that the current measure remains appropriate.
Compared with alternative measures, such as transport nodes, this measure is less easily affected by policy decisions surrounding transport networks.
The Commission notes the concerns raised by South Australia and Victoria but considers that the wording of the census question ensures reliability and consistency between census years. The 2021 Census asked respondents to record their usual place of work regardless of where they actually worked during the census period. Responses should not be significantly affected by lockdowns. 
Commission draft position
The Commission considers that 2021 Census data on distance travelled to work provide a reliable measure of network complexity and are suitable for use in the 2025 Review. 


Q9. Do states agree that, if material, 2016 Census journey to work data should be adjusted using the Bureau of Infrastructure and Transport Research Economics measure of passenger kilometres travelled until the 2026 Census data are available (when modelling passenger numbers to apply to regression coefficients)?
Q10. Do states agree that if net expense data are available before the 2026 Census passenger numbers it is appropriate to use Bureau of Infrastructure and Transport Research Economics data to index actual passenger numbers (when updating the actual passengers numbers in the regression)?
State views
New South Wales, South Australia, Tasmania and the Northern Territory supported using the Bureau of Infrastructure and Transport Research Economics data to adjust the modelled passenger numbers and to update the passenger numbers when re-estimating the regression model.
New South Wales supported the Commission’s proposal to use the adjusted 2016 Census data but did not support applying the capital city index to all urban areas, citing differences in public transport recovery following COVID-19.
Western Australia and the ACT supported updating 2016 Census passenger numbers but preferred ticketing data. 
South Australia agreed that adjustments are needed to more accurately reflect usage. South Australia recommended that, before the Bureau of Infrastructure and Transport Research Economics data are used, further work be done to assess suitability of the index to more accurately reflect usage levels.
Western Australia and South Australia also supported, in principle, updating the regression using indexed passenger numbers but suggested that the increased uncertainty means that the regression should attract a larger discount/blending.
Queensland disagreed because of its broader concerns about the assessment. 
Victoria did not support using Bureau of Infrastructure and Transport Research Economics data, stating that they are affected by COVID-19, similar to the census passenger numbers. 
Victoria did not support adjusting 2016 Census passenger numbers due to concerns that the data are only collected for capital cities yet applied for all regions. The data were also considered to be COVID-19 influenced and not suitable for use in the assessment. Victoria recommended retaining 2016 Census commuter data. Victoria preferred to continue using pre–COVID-19 data. 
Commission response
The Commission recognises concerns regarding the impact of using data that reflect changes in consumer behaviour post–COVID-19 lockdowns and restrictions.  However, when balanced against contemporaneity issues, the Commission considers the Bureau of Infrastructure and Transport Research Economics data to be the best available.
Bureau of Infrastructure and Transport Research Economics data on passenger kilometres travelled are based on quarterly surveys of state authorities across states. The latest release covers the 2022–23 period, which can be used to ensure that the assessment remains contemporaneous and accounts for changing public transport use patterns following COVID-19.
Bureau of Infrastructure and Transport Research Economics data are collected on a national basis and are comparable across states and mode types. The data are also available for all states, unlike ticketing data which can only be obtained from 6 states. Some ticketing data are also confidential and not able to be shared with all states. 
Commission draft position
When modelling passenger numbers, the Commission proposes to index 2016 Census passenger data using Bureau of Infrastructure and Transport Research Economics data.
The Commission also proposes to use the Bureau of Infrastructure and Transport Research Economics data to adjust the 2016 Census data when re-estimating the regression. Once census data unaffected by COVID-19 are available, the Commission proposes to return to using unadjusted census data.
Q11. Do states support retaining the 2020 Review blending ratio for the urban transport assessment?
State views
New South Wales proposed removing blending and using only the regression model for both the urban transport and investment in urban transport assessments. It considered that the concerns relating to the reliability of the net expense data and use of proxies in the model are not sufficient to justify blending the model. New South Wales indicated that the Commission could resolve any data quality concerns through its data request. New South Wales also viewed the proxies as well-reasoned and reliable representations of the concepts that influence public transport spending (demand and supply) and noted that it is common for proxy measures to be used in the social sciences. New South Wales considered that blending the regression model with urban populations may worsen equalisation outcomes.
In contrast, Queensland initially proposed assessing urban transport expenses and investment using only urban population shares. Queensland subsequently proposed removing the blending and recommended assessing student transport expenses differentially and assessing the remaining expenses based on urban populations and concession card holders.
Western Australia and Tasmania proposed a higher blending ratio, so that urban population shares would have a larger influence on the assessment. 
Western Australia suggested the ratio should be at least 50:50 to account for data related concerns and to reflect unreliability in the method (due to a lack of external verification). 
South Australia proposed that a discount should be applied to the assessment or the blending ratio of the model be increased.
The ACT proposed removing the blending and instead applying a discount to the assessment.
Victoria supported the current approach. The Northern Territory also supported the current blending ratio but noted it had less confidence in the model following the 2021 Census.
Commission response
The Commission notes that the 2020 Review method blends the urban centre characteristics model with urban populations shares (at a ratio of 75 to 25) mainly to address 2 data-related issues: the reliability of net urban transport expense data and the use of proxy variables to capture supply and demand. 
The Commission acknowledges that concerns with this model (including ongoing concerns about policy influences, particularly cost recovery policies) have prompted calls for a permanent increase in the level of blending. However, the Commission considers that the proposed changes will make the model more fit for purpose such that it remains the best available method for assessing state urban transport needs.[footnoteRef:36] Therefore, the Commission does not consider a permanent increase in blending is required to address issues associated with the underlying method.  [36:  Using a square kilometre grid-based measure of population-weighted density, adjusting 2016 Census data using an index based on available Bureau of Infrastructure and Transport Research Economics data to re-estimate the regression and modelling passenger numbers using a regression.] 

Noting the additional data issues associated with this assessment due to COVID-19, the Commission recognises the case to moderate the impact of the regression model until fit for purpose passenger data become available. Blending with state shares of urban populations provides a suitable means of moderating the urban transport assessment in this case. 
To address this issue, the Commission considers there is a case for a temporary adjustment to the existing 75% regression model and 25% urban population shares blending ratio. This would be an additional 10 percentage points for urban population shares, with the regression model weighted 65% and urban population shares 35%. This would recognise the increased data concerns due to COVID-19 rather than fundamental concerns over the regression model. The Commission considers that it is appropriate to return to the 75:25 blending levels once fit for purpose data become available.[footnoteRef:37] [37:  Post–COVID-19 census data will not be available until 2027–28. ] 

As noted in the 2020 Review, the Commission considers that applying a discount (using total population shares), would result in an inferior outcome. A discount would attribute needs to the entire state population regardless of where they live.
Commission draft position
The Commission proposes a temporary increase to the blending ratio by 10 percentage points (to a 65:35 blend between the model and urban population shares) to account for data issues related to COVID-19. Once fit for purpose 2026 Census data become available in 2028, the blending ratio will return to the 75:25 split.
Q12. Do states support replacing the ferry dummy variable in the urban transport model with the proportion of total commuters using ferry services?
State views
Tasmania and Western Australia supported using the proposed preliminary approach. New South Wales supported changing from a dummy but would rather use the proportion of total commuters than total public transport users. New South Wales also wanted to include Newcastle’s ferry.
South Australia wanted the dummy removed altogether (no assessment for ferries), while the Northern Territory and Victoria wanted to retain the current dummy variable based on concerns about the ability of passenger numbers to reflect the fixed cost of ferries and potential for the actual passenger numbers to be policy influenced. Victoria also wanted to include trips between Geelong and Docklands (Melbourne) as part of the urban transport task.
The ACT recommended that the Commission share the analysis of the proposed model based on ferry commuter proportions with states prior to reaching a position.
Commission response
The Commission recognises Victoria’s and the Northern Territory’s concerns about the ferry dummy variable. While the proposed measure is able to better account for the scale of ferry services in areas with ferries, the dummy variable accounts for the fact that ferry usage is not necessarily related to the overall level of transport demand. 
The Commission also recognises that the measure based on passenger numbers cannot effectively account for non-state ferry services and may raise concerns about the potential for policy influence. Noting these concerns, the Commission proposes to retain the current ferry dummy in the regression model.
The Commission tested the impact of including the proportion of ferry passengers relative to total commuters (see Appendix B). While this does represent an improvement over the model based on the share of public transport users in terms of greater explanatory power, it also has the same limitations with regard to potential policy influence and an inability to account for the fixed cost associated with ferry services.
Although the ferry variable is not significant in any model tested, the Commission considers that ferry usage should continue to be accounted for in the model, as it is a necessity in certain urban areas and ensures that the assessment captures all major transport modes.
While the Commission recognises that a ferry service exists connecting Melbourne and Geelong, the ferry does not provide any services within the Geelong significant urban area. As such, it does not meet the Commission’s definition of urban travel. 
The ferry service in Newcastle operates solely within the urban area and will be included in the assessment.
Commission draft position
The Commission proposes that the dummy variable to reflect ferries that provide an intra-urban area service should continue to be used in the model and that Newcastle will be assessed as having a ferry service. 
Q13. Do states agree that using a regression model to recognise the growth in passenger numbers in urban areas is a more suitable method for modelling passenger numbers?
State views
New South Wales, Victoria, Western Australia, Tasmania and the ACT agreed with the preliminary position.
New South Wales raised the possibility of using density to model passenger numbers. It said that the need for heavy rail is an outcome of population density and that including heavy rail as a dummy variable is less direct than simply including population density itself. The preferred specification for New South Wales estimated public transport users per 10,000 people based on population-weighted density, a dummy to capture the different needs of areas with high density (defined as density greater than 1,750 persons per square kilometre), and an interaction term between high density areas and population-weighted density.
South Australia suggested that instead of using a regression model the Commission should adjust the existing value ranges to account for growth of urban centres (adjusting the lower and upper limits).
The Northern Territory said that the areas with the greatest population growth are also the areas with the greatest potential decline in passenger numbers due to behaviour changes following COVID-19.
Commission response
The Commission acknowledges that updating the value ranges has merit. However, applying a continuous approach would better capture changing rates of public transport usage as cities grow. 
The Commission considered the suggestion by New South Wales to model passenger numbers based on population-weighted density. However, the division of urban areas into those above and below a density of 1,750 square kilometres would be arbitrary, with more urban areas crossing the boundary as time goes on. Additionally, as density is already included as a separate variable in the regression model to capture the demand for public transport, this approach would result in double counting. 
Commission draft position
The Commission proposes to use a regression to model passenger numbers. 
Q14. Do states support the following changes to the non-urban transport assessment:
· assessing non-urban rail passenger expenses based on shares of non-urban train commuters?
· assessing all remaining expenses based on shares of non‑urban populations?
State views
Queensland, Western Australia, South Australia, Tasmania and the Northern Territory did not support the preliminary proposal, citing that actual train passenger numbers do not give a policy neutral measure of non-urban transport needs. 
Differences between the share of non-urban train passengers and actual spending were also raised. A common example used was New South Wales, whose share of non-urban train passengers is much higher than its share of state non-urban transport spending.
Queensland recommended assessing all non-urban transport expenses based on shares of regional population. However, Queensland updated its position to assess non-urban expenses based on populations 400 kilometres outside greater capital city statistical areas.
New South Wales supported using passenger numbers but basing the definition of non-urban travel as travel between centres more than 100km or 2 hours apart. New South Wales also raised some issues with differences between the definition of non-urban transport used by the Commission and the classification of the functions of government classifications used to capture non-urban transport spending. 
Victoria questioned the utility of having a separate non-urban component and suggested that it may be appropriate to combine the urban and non-urban assessments.
Victoria also proposed that satellite cities be counted as part of its nearby metropolitan centres for the purpose of calculating urban characteristics and that travel between geographically joined urban areas be considered urban transport. 
The ACT recommended that the Commission share the analysis of Commission’s proposal to use non-urban rail passengers with the states prior to reaching a position.
The Northern Territory proposed to retain the existing method for simplicity, and noted weaknesses associated with assessing non-urban transport based on a single mode.
Commission response
The Commission acknowledges state concerns that actual passenger numbers may not be sufficiently policy neutral to directly include in the assessment. The Commission also recognises that the relationship between shares of non-urban train passengers does not match the shares of non-urban transport spending under the current classification of the functions of government definitions. 
The Commission considered Queensland’s suggestion to use populations more than 400 kilometres from a capital city. It found that this approach would not accurately reflect state needs. This is because a large proportion of non-urban spending is due to passenger travel between large urban centres (for example Geelong to Melbourne, or Gold Coast/Sunshine Coast to Brisbane). It is also possible for populations in urban areas to access non-urban transport services between urban areas or to non-urban areas, which would not be reflected in an assessment based on non-urban populations.
In the absence of a suitable alternative, the Commission considers an equal per capita assessment of non-urban transport assessment remains appropriate. 
While the Commission recognises that costs may be higher in more regional or remote locations, this is already reflected in the regional gradient applied to the non-urban transport assessment.
The Commission does not support Victoria’s recommendation that travel between adjacent urban areas should be considered as urban transport. This is because geographical proximity alone is not sufficient to capture the level of integration between cities. 
In the 2020 Review the Commission extensively examined the level of labour market integration between nearby urban areas, using self-sufficiency indices to measure the levels of employment outside the urban area, and employment in the relevant capital cities. For most adjacent urban areas that were not identified as satellites (Geelong, Central Coast, Gold Coast, Sunshine Coast and Wollongong) analysis revealed that fewer than 20% of residents commuted to the capital city for work. Based on the analysis Gisborne, Bacchus Marsh, Melton and Yanchep were identified as satellite cities.
The appropriateness of the current method is supported by the fact that 2 former satellites identified by the Commission (Melton and Yanchep) have since been formally amalgamated into Melbourne and Perth respectively.
As part of the 2025 Review, the Commission re-estimated the self-sufficiency indices to identify if there had been any changes warranting the inclusion of new significant urban areas. The results presented in Figure 1 do not identify any additional areas with a sufficiently integrated labour market to be considered as satellite cities. The Gisborne and Bacchus Marsh significant urban areas will be retained as satellites to Melbourne.

Figure 1 	Self-sufficiency indices for all significant urban areas, 2021 Census
[image: ]
Source: Commission calculation using ABS data.
The Commission also considers that the drivers of urban and non-urban spending are sufficiently different to warrant separate assessments. A separate assessment of non-urban transport spending recognises that populations outside urban centres require access to transport services.
The Commission notes that some inter-urban transport expenses are captured in the urban transport Government Finance Statistics expenses to which the urban centre characteristics assessment is applied. The urban centre characteristics assessment was not designed to estimate the need for travel between urban areas. This is reflected in the measures of passenger numbers, which only include commuters within an urban area.
Therefore, the Commission considers these Government Finance Statistics costs should be allocated to non-urban transport for the purposes of the assessment.  Any inter-urban travel costs should also be removed from the net expense data used to inform the regression model. 
Commission draft position
In the absence of a suitable alternative, the Commission proposes that an equal per capita assessment of non-urban transport expenditure remains appropriate.
The Commission proposes that inter-urban transport expenses are best assessed in the non-urban transport assessment. 


Other issues raised by states
[bookmark: _Hlk161841433]Victoria V/Line issue
Victoria recommended that a greater proportion of V/Line expenses should be classified to the urban transport component to recognise travel within the Melbourne significant urban area. It provided evidence that 46% of all V/Line trips occur within the same urban area.
[bookmark: _Hlk161841614]Commission response
Victoria raised the issue of the treatment of V/Line expenses in the 2021 Update, which resulted in the Commission apportioning 8% of V/Line costs to the urban transport category based on the usage of V/Line services within the Geelong significant urban area. While 2021 Census data are available to update this proportion, the data are likely to be influenced by the COVID-19 restrictions in Victoria and would not be a reliable indicator of use. The Commission proposes to re-examine the use of V/Line services and to update this proportion once fit for purpose passenger number data become available in the 2026 Census.
In the 2021 Update it was confirmed that most stations utilised by V/Line inbound trains within the significant urban area of Melbourne are only for alighting and not boarding. 
Victoria provided a list of stations that are served exclusively by V/Line that allow both boarding and alighting within the significant urban area of Melbourne. However, without supporting information to inform an analysis of explicit user data by station, it would be difficult to appropriately allocate V/Line expenses to the use of these particular stations. 
It is reasonable to suggest that the cost per user of V/Line services would be different depending on the distance travelled by individual passengers. Passengers travelling within the Melbourne urban area are likely to have a lower cost compared with passengers using V/Line services to access regional areas such as Ballarat, Bendigo, Echuca, Wodonga and Bairnsdale from Melbourne. This would not be reflected using the proportion of total passengers accessing V/Line services.
If disaggregated data on the costs associated with V/Line travel within the Melbourne significant urban area become available in the future, the Commission will investigate making an appropriate adjustment.
[bookmark: _Hlk161840863]Commission draft position
The Commission proposes to retain the current method of allocating V/Line expenses until 2026 Census data are available.


Assessment of urban transport infrastructure 
New South Wales supported the application of the urban centre characteristics model in the investment assessment and recommended the blending be removed to reduce complexity and better achieve horizontal fiscal equalisation.
Queensland, Western Australia and South Australia raised concerns with the use of urban populations squared approach when blending the urban centre characteristics model in the urban transport investment assessment.
Western Australia said that the use of squared urban populations in the urban transport investment assessment was not sufficiently resolved in both the 2015 and 2020 reviews. Western Australia recommended blending the regression model with state shares of urban populations instead of population squared, due to concerns about the strength of the relationship between per capita assets and urban populations. South Australia noted that in the 2020 Review the Commission committed to reviewing the relationship for the next review.
This view was also reflected in Queensland’s tranche 2 submission, which raised concerns about the use of the population-squared variable in the transport component of the investment assessment. Queensland considered the population‑squared variable represents an even more significant and inappropriate form of the incorrect approach adopted in the urban transport expense regression. It is Queensland’s view that the diseconomies of scale and density that are ingrained within the population-squared variable are refuted by the academic literature. 
Queensland also suggested that the data used to test the relationship between per capita asset values and density (which was used in the 2020 Review to justify the use of the population-squared term) is policy influenced. Queensland said that the population-squared variable is not fit for purpose and is distributing GST in a way that is inconsistent with horizontal fiscal equalisation.
Commission response
The Commission notes that blending was applied in the 2020 Review to address 2 main data-related issues: the reliability of net urban transport expense data and the use of proxy variables to capture supply and demand. As these concerns remain, the Commission does not think it is appropriate to reduce the level of blending used in the assessment.
As mentioned in the ‘Issue 2 – Economies of density’ section, the Commission reviewed the literature provided by Queensland and determined that the economies of scale and density discussed refer to the reduction in per passenger costs as the number of passengers using a transport network rises. This is distinct from economies of population density that which would occur if per capita costs fall as the population-weighted density of an area rises. Whilst the Commission agrees that additional passengers on a fixed transport network will lead to lower costs per passenger, larger cities require more frequent, larger scale and more complex public transport networks. This would lead to the higher asset requirements per person, which the assessment captures through the density variable in the regression model, and the population-squared term.
The Commission seeks to use state data whenever possible to determine the average policy for an assessment. Any state expenditure on public transport will be to some extent policy influenced, but this does not mean the data are unsuitable in determining what drives state needs. The Commission’s methods should, as far as practicable, reflect what states collectively do. The Commission does not make judgements about what states could, or should, do. Instead, the Commission bases its assessments on the average policies of all states.
The Commission has requested asset data from states to retest the relationship between asset values and urban populations. If the data continue to support the use of urban population squared the Commission will retain the current blending approach. Alternatively, if data support the use of urban populations, the Commission will apply urban population when blending in the investment assessment. Results of the analysis will be presented in an addendum to the Draft Report.
Consistent with the proposed change in the recurrent urban transport assessment, the Commission propose to temporarily adjust the blending ratio by 10 percentage points to 65% urban centre characteristics and 35% urban populations (squared). 
Commission draft position
The Commission proposes to blend urban centre characteristics with urban populations squared if the updated state data support the relationship. If the data support the use of urban populations, this will be applied. Results of the analysis will be presented in an addendum to the Draft Report.
Student transport and pipeline transport expenses
Queensland recommended the classification of the functions of government – Australia (COFOG-A) items for urban and non-urban student transport should be assessed separately. It also suggested that pipeline and other transport should be reclassified as non-urban transport spending.
Commission response
The Commission agrees that pipeline and other transport expenses should be assessed as non-urban transport. Expenses in this category relate to transport of petroleum and natural gas through pipelines. It also includes the expenses related to transport systems not captured in other COFOGs, including funiculars, cable cars and chairlifts which are not commonly provided in urban areas.
Although separate expenses can be identified for urban and non-urban school transport there does not appear to be a relationship between state shares of student populations and the student transport expenses provided (see Table 4).  
Table 4 	Student transport relative to student populations, 2021–22
	 
	NSW
	Vic
	Qld
	WA
	SA
	Tas
	ACT
	NT

	Share of student population (%)
	31
	25
	22
	11
	7
	2
	2
	1

	Share of student transport expenses (%)
	61
	13
	11
	8
	3
	2
	0.3
	1


Source: Commission calculation using ABS data.
Further data and analysis of the school transport spending will be needed to inform any assessment of state needs. This will require further consultation with states to identify the relevant expense data within the COFOG-A framework. The Commission considers that in the in the meantime, the expenses should remain in the urban transport assessment.
Commission draft position
The Commission proposes to move pipeline and other transport COFOG-A (1171) from the urban transport component to the non-urban transport component, and to continue to assess school transport expenses in the urban transport component.
Draft 2025 Review assessment method 
Following consideration of state views, the Commission proposes to apply the following changes to the transport assessment: 
replace the current SA1-based measure population-weighted density with a measure based on the square kilometre grid
adjust 2016 passenger numbers using Bureau of Infrastructure, Transport and Research Economics data on passenger kilometres
use a regression to model passenger numbers
increase blending ratio by 10 percentage points to 65% urban centre characteristic and 35% urban population
re-classify pipeline transport to the non-urban transport category.
The following positions are outstanding. 
Finalising the variables included in the urban centre characteristics regression 
Identifying the appropriate population measure to apply to blending in the investment assessment. 
Commission proposals will be included in an addendum to the Draft Report.
The Commission will request 2023–24 net urban expense data from states to re‑estimate the urban centre characteristics regression model. 
Table 5 shows the proposed structure of the 2025 transport assessment.
Table 5	Proposed structure of the transport assessment 
	Component 
	  
	Driver 
	Influence measured by driver 
	
	
	Change since 2020 Review?
	

	[bookmark: _Hlk152843469]  
	  
	  
	  
	
	
	
	

	Urban transport
	
	Urban centre characteristics (a)
	Recognises that the use and cost of services varies based on population-weighted density, use and presence of a public transport mode, distance to work and topography
(variables included in the regression to be confirmed in an addendum to the Draft Report).
	
	
	Yes*
	

	
	
	Urban population
	Recognises that urban transport services vary by the share of the state population living in urban areas.
	
	
	No
	

	
	
	Wage costs (b)
	Recognises differences in wage costs between states.
	
	
	No
	

	Non-urban transport
	
	Population (EPC)
	Recognises that non-urban transport services vary based on state populations.
	
	
	No
	

	
	
	Wage costs and regional costs (b)
	Recognises differences in wage costs between states and in the costs of providing services to different areas within a state
	
	
	No
	

	Investment in urban transport
	
	Urban centre characteristics (a)
	Recognises that urban transport investment need varies based on population-weighted density, use and presence of a public transport mode, distance to work and topography (variables included in the regression to be confirmed in an addendum to the Draft Report).
	
	
	Yes*
	

	
	
	Urban population squared
	Recognises that urban transport investment needs per capita vary by the share of the state population living in urban areas (if supported by data – Commission proposal to be included in addendum to the Draft Report).
	
	
	No*
	

	Investment in non‑urban transport
	
	Population (EPC)
	Recognises that non-urban transport services vary based on state populations.
	
	
	No 
	

	
	
	Wage costs and regional costs (b)
	Recognises differences in wage costs between states and in the costs of providing services to different areas within a state.
	
	
	No
	


(a)	The Commission proposes to update the inputs into urban centre characteristics model with 2022–23 data provided by states. The Commission also proposes to use a regression to determine a policy neutral estimate of public transport users in each state. The blending between the regression model and urban populations has been increased.
(b)	The Commission will separately consult with states on the wages and regional costs assessment.
*	Decisions outstanding. Commission proposals will be presented in an addendum to the Draft Report.
Indicative distribution impacts 
[bookmark: _Ref163045040]The impact on the GST distribution in 2024–25 from the proposed method change will be presented in an addendum to the Draft Report. 
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Appendix B: Supplementary models considered by the Commission
Several states requested alternative approaches to assessing needs. For example, the assessment could consider socio-economic status or removing insignificant variables. 
The Commission tested a number of supplementary models involving different specifications and different ways of measuring density and passenger numbers. The results of these models are summarised below.
The validity of these models has been judged based on conceptual reasoning (whether there is a basis for including or excluding certain variables), the predictive power of the model, and whether the model provided sensible estimates for the impact of certain variables on net expenses.
The Commission notes that many of these specifications were extensively tested during the 2020 Review. 
Testing exclusion of the passenger number and density variables
Given concerns about the appropriateness of retaining 2016 Census passenger numbers and the measure of population-weighted density in the model the Commission considered alternative models which separately excluded these variables. The estimated regression coefficients are provided below.
Table A-1 	Regression model excluding passenger numbers and population-weighted density
	 Variable
	R2020 model coefficients
	R2020 model - no passenger variables
	R2020 model - no density

	Intercept
	-128.63
	-182.58
	-70.42

	Ferry
	13.86
	37.45
	59.57

	Heavy rail passengers
	12.31
	
	18.62

	Bus and light rail passengers
	5.60
	
	19.34

	Population-weighted density
	0.085
	0.12
	

	Mean slope
	6.92
	8.10
	8.17

	Distance to work
	3.07
	8.47
	1.13

	Adjusted R-squared
	0.8303
	0.7896
	0.7772

	Residual standard error
	56.22
	62.59
	66.91


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review was used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. Density is based on SA1 areas to enable comparison with the 2020 Review. The 68 significant urban areas with available data were used in the regression.
In general the models excluding either variable are not improvements over the current specification. The passenger number variables account for the cost differences between modes, which may not be sufficiently captured in the density variable. If the density variable were to be excluded the model would fail to account for the size of the transport task facing urban areas (as measured by underlying demand). 
The results also indicate that these models do not have a higher explanatory power than the 2020 Review regression model. This is evident from the lower R-squared value and higher residual standard error. 
Testing the impacts of difference approaches to measure population-weighted density
Changes to the population-weighted density variable have been raised to reduce volatility and to ensure that the variables used are fit for purpose. The regression has been re-estimated with these variables included in the model to assess the indicative effects and to ensure that the proposal can be properly scrutinised by states. 
Table A-2 	Regression model with alternative specifications for the population-weighted density variable
	 Variable
	R2020 model coefficients
	R2020 model - SA2-based density
	R2020 model - square kilometre-based density

	Intercept
	-128.63
	-68.22
	-147.71

	Ferry
	13.86
	21.37
	21.27

	Heavy rail passengers
	12.31
	15.03
	11.90

	Bus and light rail passengers
	5.60
	9.17
	4.28

	Population-weighted density
	0.085
	0.085
	0.129

	Mean slope
	6.92
	4.78
	7.20

	Distance to work
	3.07
	1.56
	3.92

	Adjusted R-squared
	0.8303
	0.7856
	0.8107

	Residual standard error
	56.22
	63.17
	59.69


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review were used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. The 68 significant urban areas with available data were used in the regression.
While the model with the SA1s has the highest explanatory power, it is volatile due to census revisions. Comparing the alternative approaches considered by the Commission, the model based on the square kilometre grid outperforms the model based on SA2s in terms of explanatory power and a lower standard error. For all 3 models, the significance of the variables does not change. Heavy rail passengers and the density variable have a highly significant impact on net per capita expenses.
While the models can be compared using the adjusted R-squared and residual standard error values, the coefficients of the model cannot be directly compared. This is because the magnitude of the population-weighted density of the square kilometre grid and SA2s differs from the SA1s. In the square kilometre grid model, a higher coefficient does not necessary mean that the variable has a higher influence on the predicted urban transport expenses.
Testing the impact of excluding insignificant variables 
An additional model excluding all insignificant variables and a model excluding only the ferry variable were also tested based on comments by Victoria and South Australia respectively. The variable capturing bus and light rail passengers was retained to ensure that transport services in small urban areas could continue to be accounted for.
Table A-3 	Regression model excluding insignificant variables and the ferry dummy
	 Variable
	R2020 model coefficients
	R2020 model - only significant variables
	R2020 model - no ferry variable

	Intercept
	-128.63
	-100.98
	-132.23

	Ferry
	13.86
	
	

	Heavy rail passengers
	12.31
	14.18
	12.44

	Bus and light rail passengers
	5.60
	7.21
	6.00

	Population-weighted density
	0.085
	0.085
	0.087

	Mean slope
	6.92
	
	6.68

	Distance to work
	3.07
	
	3.07

	Adjusted R-squared
	0.8303
	0.8264
	0.8325

	Residual standard error
	56.22
	56.85
	55.85


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review were used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. The 68 significant urban areas with available data were used in the regression.
The results indicate that the model excluding insignificant variables does not have a higher explanatory power compared to the 2020 Review model. 
While the ferry dummy does not improve the predictive power of the model, it was selected for inclusion in the 2020 Review to ensure that the assessment can capture all relevant forms of transport. It also recognises that the decision to introduce a ferry service into a public transport network is to address complex jurisdictional topography and to complement other transport modes. 
Testing the impact of a logarithmic specification for density and the removal of non‑residential land from the density measure
Queensland, Western Australia and Tasmania suggested that economies of density are not being captured in the model. 
Queensland and South Australia also suggested that inconsistencies in the zoning of land within SA1s make them inappropriate for use in the model. 
The Commission investigated models based on a logarithmic form of density (which would account for potential economies of density) and population-weighted density measures that exclude non-residential land. The results are summarised below.
Table A-4 	Regression model accounting for a non-linear relationship between net expenses and population-weighted density, and density based on residential land
	 Variable
	R2020 model coefficients
	R2020 model -logarithmic form for density
	R2020 model -residential land only

	Intercept
	-128.63
	-660.91
	-114.26

	Ferry
	13.86
	52.14
	22.87

	Heavy rail passengers
	12.31
	16.77
	13.76

	Bus and light rail passengers
	5.60
	10.11
	11.59

	Population-weighted density
	0.085
	87.28
	0.044

	Mean slope
	6.92
	8.47
	6.46

	Distance to work
	3.07
	1.89
	2.23

	Adjusted R-squared
	0.8303
	0.7708
	0.7934

	Residual standard error
	56.22
	65.33
	62.03


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review were used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. Density is based on SA1 areas to enable comparison with the 2020 Review. The 68 significant urban areas with available data were used in the regression.
The results do not support the presence of economies of population density in the model, confirming the results from the literature and the results from prior testing by the consultant during the 2020 Review. When a logarithmic form is applied to the population-weighted density variable, the explanatory power of the model declines sharply. 
The results do not vary considerably when non-residential land is excluded but they still do not represent an improvement over the current model in terms of its explanatory power.
Testing the impact of ferry commuter proportions
In response to New South Wales’ submission the Commission tested the impact of including ferry commuter proportions rather than the proportion of public transport users taking ferries.


Table A-5 	Regression model accounting for different specifications of the ferry passenger variable
	 Variable
	R2020 model coefficients
	R2020 model -proportion of public transport users
	R2020 model -proportion of commuters

	Intercept
	-128.63
	-127.62
	-110.29

	Ferry
	13.86
	4.26
	281.94

	Heavy rail passengers
	12.31
	12.73
	11.77

	Bus and light rail passengers
	5.60
	5.17
	6.35

	Population-weighted density
	0.085
	0.086
	0.068

	Mean slope
	6.92
	6.48
	6.45

	Distance to work
	3.07
	3.06
	3.72

	Adjusted R-squared
	0.8303
	0.8306
	0.8446

	Residual standard error
	56.22
	56.57
	62.59


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review were used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. Density is based on SA1 areas to enable comparison with the 2020 Review. The 68 significant urban areas with available data were used in the regression.
When interpreting these models, the coefficient of the ferry variable cannot be directly compared, as the scale of the measures is different. As there is a very low proportion of total commuters taking ferry services (typically less than 1% of total commuters) compared with the public transport users only, the coefficient for the commuter proportion model is much larger.
The results suggest that a model based on the proportion of ferry passengers relative to total public transport users performs better than the other alternatives.
However, as states such as Victoria and the Northern Territory have indicated, the current measure used to assess ferry spending accounts for the fact that ferry usage is not necessarily related to the overall level of transport demand, cannot effectively account for non-state ferry services, and may raise concerns about the potential for policy influence. Noting these concerns, the Commission has elected to retain the current ferry dummy in the regression model.
Testing the impact of variables to account for non-commuter users and variables to account for remoteness
In response to Tasmania’s recommendation that the model should account for non-commuter use of transport services, models were also tested including students and other concession groups (unemployed and elderly populations) in the regression model. Although the number of individuals specific concessions can be identified, it would not be suitable to include as a variable in the model due to the potential for individuals to receive more than one concession (for example unemployment benefit payments, rent assistance and a health care card). Concession passengers on public transport were also not available for testing in the model as data are not available for the majority of significant urban areas.
To test the Western Australia’s position that remoteness should be accounted for, dummy variables were constructed based on whether the urban area could be classified as a major city, inner regional, outer regional and remote/very remote area. The inclusion of both remoteness categories as a single variable was necessary due to the small number of urban areas included in either category. The estimated regression coefficients are provided below.
Table A-6 	Impact of including characteristics of concession and student populations in the model
	 Variable
	R2020 model coefficient
	R2020 model – including concession groups
	R2020 model – including remoteness categories

	Intercept
	-128.63
	-83.90
	-163.83

	Ferry
	13.86
	9.52
	5.61

	Heavy rail passengers
	12.31
	12.37
	13.83

	Bus and light rail passengers
	5.60
	4.36
	7.15

	Population-weighted density
	0.085
	0.088
	0.086

	Mean slope
	6.92
	8.45
	7.34

	Distance to work
	3.07
	3.73
	3.48

	Percentage of unemployed persons
	
	7.23
	

	Percentage of students
	
	-1.22
	

	Percentage of elderly (>65)
	
	-2.36
	

	Inner regional
	
	
	22.87

	Outer regional
	
	
	23.46

	Remote and very remote
	
	
	39.13

	Adjusted R-squared
	0.8303
	0.8254
	0.8241

	Residual standard error
	56.43
	57.02
	57.23


Note: The 2013–14 to 2015–16 net expenses data collected for the 2020 Review were used to estimate the model. 2016 census journey to work data and 2016 Geoscience data were used to estimate the models. Density is based on SA1 areas to enable comparison with the 2020 Review. The 68 significant urban areas with available data were used in the regression.
Compared with the original model, the model including students and concession population groups does not provide reasonable estimates. It suggests areas with higher proportions of these groups need to spend less on transport services. In addition, the coefficients for all variables were not found to be statistically significant.
The reason for the negative coefficients relates to the fact that the urban areas with the highest concentrations of students, unemployed persons and elderly populations are outside the capital cities and thus have relatively low spending on urban transport services. While these passenger groups use services at a higher rate during off-peak periods, the bulk of transport services and infrastructure needs are associated with peak commuter travel.
For the remoteness categories, although the signs are positive as expected, they are not significant. This indicates that the differences between spending in regional or remote areas are not sufficiently large to warrant separate variables.
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