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Summary 

This is the fourth issue of an annual series that uses vehicle telematics data to provide measures of traffic 
congestion for freight vehicles on 71 ǎŜƭŜŎǘŜŘ ǊƻǳǘŜǎ ŀŎǊƻǎǎ !ǳǎǘǊŀƭƛŀΩǎ ŦƛǾŜ ƳŀƛƴƭŀƴŘ ǎǘŀǘŜ ŎŀǇƛǘŀƭ ŎƛǘƛŜǎτ
Sydney, Melbourne, Brisbane, Adelaide and Perth. This issue provides congestion measures for 2022.  

The selected routes comprise the major motorways, highways and arterial roads within each city that service 
both passenger and freight vehicles. The data have been used to provide estimates of congestion based on 
how much longer journeys take (compared to a baseline of free running or uncongested conditions), and 
uncertainty in travel times (by measuring the variability of trips across each route over the year).  

Comparing traffic congestion measures for 2022 with those of 2021 (BITRE 2022b), this report identifies the 
following notable features across the 71 selected urban routes:  

¶ This is the first year since the initial report, in 2019, ǿƘŜǊŜ ƴƻƴŜ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŎŀǇƛǘŀƭ ŎƛǘƛŜǎ 
experienced major lockdowns as part of the COVID-19 pandemic, and city-wide congestion levels 
have more or less returned to pre-pandemic levels. 

¶ City-wide vehicle congestion, as measured by the mean excess time index, increased (worsened) in 
Sydney, Melbourne and, to a lesser extent, Adelaide between 2021 and 2022, but decreased 
(improved) in Brisbane and Perth. 

¶ City-wide congestion uncertainty increased (worsened) in Sydney and Adelaide, between 2021 and 
2022, but improved across the other three capital cities. 

¶ City-wide congestion and congestion uncertainty both increased, between 2021 and 2022, in Sydney 
and Adelaide and both decreased, between 2021 and 2022, in Brisbane and Perth. In Melbourne, 
however, city-wide congestion increased between 2021 and 2022, but congestion uncertainty 
decreased over the same period. 

¶ ¢ƘŜ ǳƴŜȄǇƭŀƛƴŜŘ ΨǘƘƛǊŘ ǇŜŀƪΩ ƴƻǘŜŘ ƻƴ Ƴŀƴȅ arterial road routes in 2019, 2020 and 2021 is still 
present on many routes but has reduced in many cases compared to 2021. This may be the result of 
unrepresentative data at these times.  

¶ Many individual motorway routes exhibit increased congestion at morning and afternoon peaks in 
2022 in comparison to 2020 and 2021, yet these are still lower than the pre-pandemic results in 
2019. However some routes have peaks that exceed 2019. These will be explored further in a 
forthcoming publication. 
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Introduction 

This paper, the fourth of an ŀƴƴǳŀƭ ǎŜǊƛŜǎΣ ǘǊŀŎƪǎ ŎƻƴƎŜǎǘƛƻƴ ƻŦ ǎŜƭŜŎǘŜŘ ǊƻǳǘŜǎ ŦǊƻƳ ŀŎǊƻǎǎ !ǳǎǘǊŀƭƛŀΩǎ ƳŀƧƻǊ 
cities by estimating travel times based on observed speeds of freight vehicles. This report covers calendar 
year 2022 and includes a comparison of changes in congestion since 2019. 

The routes comprise motorways, freeways and major arterial roads within each city that service both 
passenger and freight vehicles. For each route, separate congestion measures are presented for each travel 
direction. The following section provides an overview of observed heavy vehicle travel times (and congestion 
measures) across all routes in each city. More detailed route-specific outputs, including median and 
interquartile range travel times for each route, are provided in Appendix A and a brief summary of the 
methods is outlined in Appendix B. 

The paper presents two congestion measures for each route. 

¶ The first is the Mean Excess Time Ratio (METR), which reflects how much the average expected 
travel time across the day exceeds the best (lowest) expected travel time. These best times are 
usually in the early morning hours, when network traffic volumes are lowest and are assumed to be 
close to free running conditions. 

¶ The second is the Mean Excess Uncertainty Ratio (MEUR) which reflects how much the average 
uncertainty measured as the breadth of the interquartile range, or the middle 50 per cent of trips 
exceeds the lowest observed uncertainty. 

The lower the uncertainty, and the narrower the interquartile range, the more certainty a firm can have 
about how long journeys will take and their ability to provide deliveries at agreed times. Because vehicles are 
bound by speed limits, this uncertainty usually means more downside risk, with below average travel time 
more likely to be slower than above average times are swifter. In the travel time figures presented in this 
paper, the dark blue lines represent the median travel time over the course of the day, while the light blue 
bands demonstrate the interquartile range. 

These measures are only indicators of congestion and may be prone to significant variation, particularly for 
routes or times of day (such as the early morning) with relatively sparse data. They also do not distinguish 
between a peak that lasts one hour and a peak that spreads over several. 

Composite congestion index results 

BITRE has estimated composite indices to represent aggregate changes in congestion across all routes in each 
city. The influence of each route is weighted by its share of distance and the number of vehicles (as measured 
by vehicle telematics observations). This ensures shorter routes and those with relatively low freight vehicle 
volumes, like the M1 in Sydney, do not overly influence results. 

Table 1, and Figures 1 and 2, show the estimated change in freight vehicle congestion, as measured by 
indexes of the Mean Excess Time Ratio (METR) and Mean Excess Uncertainty Ratio (MEUR), between 2019 
and 2022, across each of the five capital cities. 

Table 1 Congestion measures of cities studied in this report 
 Excess time index  Excess uncertainty index 

City 2019 2020 2021 2022  2019 2020 2021 2022 

Sydney 1.000 0.973 1.009 1.026  1.000 0.895 1.027 1.199 

Melbourne 1.000 0.932 1.015 1.022  1.000 0.695 1.190 1.078 

Brisbane 1.000 0.978 1.027 1.002  1.000 1.061 1.445 1.095 

Adelaide 1.000 1.006 1.008 1.010  1.000 1.093 0.842 1.191 

Perth 1.000 0.986 1.008 0.998  1.000 0.969 1.148 0.894 
Source: BITRE estimates. 



 

 3 

2
02

2 

Figure 1 Mean Excess Time Index, by capital city, 2019 to 2022 

 
Source: BITRE estimates. 

Two cities, Melbourne and Sydney, exhibited increases in congestion as measured by METR index. These two 
cities, unlike the other three, experienced further COVID-19 related lockdowns in the second half of 2021. 
The increased congestion in 2022 might reflect, in part, a return to more normal (pre-pandemic) road usage 
that was interrupted by renewed lockdowns, however congestion measures are now higher than their 2019 
levels by between 2 to 3 per cent in both cities. Congestion in Brisbane and Perth, however, declined slightly 
and congestion in Adelaide exhibited little change. 

There was no consistent pattern in mean excess uncertainty across the five capital cities. In Brisbane and 
Perth, the MEUR index decreased, as did the METR index, and congestion in Sydney rose according to both 
indexes. However, mean excess uncertainty in Melbourne decreased despite an increase in mean excess 
travel times in that city, and in Adelaide mean excess uncertainty increases in 2022 despite little change in 
mean excess travel time congestion. 

Figure 2 Mean Excess Uncertainty Index, by capital city, 2019 to 2022 

 
Source: BITRE estimates. 

Across different routes within individual cities changes in mean excess time and mean excess uncertainty in 
2022 varied. For some routes, changes in mean excess time and mean excess uncertainty varied by direction 
in 2022. 

Several additional routes in both Sydney and Melbourne were included in the 2021 METR and MEUR indices, 
however indices produced using only routes available in all years produce near identical trends. These 
alternative indices are available in supplementary materials. 
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It should be noted the city-wide METR and MEUR indexes, and the METR and MEUR for individual routes, 
weight all hours in the day equally. This means that were road users to shift journeys into more congested 
parts of the day the measures would not be significantly affected even as congestion experienced by freight 
vehicle increases. This is to try and limit the measure to factors largely outside the control of participants in 
the industry ς most urban traffic congestion is due to passenger vehicle traffic. However, as most congestion 
occurs in daylight hours, which is also when the majority of urban freight vehicle operations occur, the 
magnitude of the measures and the magnitude of year-to-year changes would be larger if the METR and 
MEUR indexes were weighted by freight vehicle traffic volumes. 
.  
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Australian capital city freight vehicle congestion measures 

Sydney 

Sydney metropolitan area freight vehicle routes cover the following 22 motorway, freeway and/or major 
arterial road routes: 

¶ Route 12 - A9 to M7 / M7 to A9 

¶ A1 - Artarmon to Wahroonga / Wahroonga to Artarmon 

¶ A22 - Glebe to Liverpool / Liverpool to Glebe 

¶ A28 - Casula to M2 Motorway / M2 Motorway to Casula 

¶ A3 - Blakehurst to Pymble / Pymble to Blakehurst 

¶ A34 - Liverpool to Newtown / Newtown to Liverpool 

¶ A36 - Broadway to Georges River / Georges River to Broadway 

¶ A38 - Dee Why to Roseville / Roseville to Dee Why 

¶ A40 - Baulkham Hills to Rozelle / Rozelle to Baulkham Hills 

¶ A44 - Camperdown to Strathfield / Strathfield to Camperdown 

¶ A6 - Carlingford to Padstow / Padstow to Carlingford 

¶ A8 - Dee Why to M1 / M1 to Dee Why 

¶ A9 - Hume Freeway to M4 / M4 to Hume Freeway 

¶ M1 (North) - Cahill Expressway to M2 / M2 to Cahill Expressway 

¶ M1 (South) - Cahill Expressway to M5 / M5 to Cahill Expressway 

¶ M2 - M1 to M7 / M7 to M1 

¶ M4 - Glenbrook to Strathfield / Strathfield to Glenbrook 

¶ M4 (East)-A4 - Cahill Expressway to Strathfield / Strathfield to Cahill Expressway 

¶ M5 - Hume Motorway to M1 / M1 to Hume Motorway 

¶ M7 - M2 to M5 / M5 to M2 

¶ M8 - M5 to Mascot / Mascot to M5 

¶ NorthConnex-M1 - Brooklyn to M2 / M2 to Brooklyn 

With few exceptions travel time congestion increased on Sydney routes, particularly southbound on the A28 
and Northbound on the A6. The city-wide increase in travel time congestion was particularly influenced by 
increases travel times recorded on the M7 and M4. 

There was generally little change in congestion uncertainty across Sydney in 2022, with city-wide increases 
also heavily influenced by the highly weighted M7 and M4 routes. 
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Figure 3 Sydney route congestion and median travel time indexa, 2022 

 
a. Ratio of median travel time to best (shortest) travel time for each route. 
Source: BITRE estimates. 
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Figure 4 Sydney route METR and MEUR changes between 2021 and 2022 

 
Note: Shape size denotes 2022 weights in city-wide measures.  
Source: BITRE estimates. 
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Melbourne 

Melbourne metropolitan area freight vehicle routes cover the following 20 motorway, freeway and/or major 
arterial road routes: 

¶ Route 13-49 - Monash Freeway to South Gippsland Highway / South Gippsland Highway to Monash 
Freeway 

¶ Route 15 - Beach Road to Surrey Hills / Surrey Hills to Beach Road 

¶ Route 22 - Ferntree Gully to M1 / M1 to Ferntree Gully 

¶ Route 3 - Albert Park to Cheltenham / Cheltenham to Albert Park 

¶ Route 32 - Derrimut to Montrose / Montrose to Derrimut 

¶ Route 35 - Hume Highway to M80 / M80 to Hume Highway 

¶ Route 40 - M2 to Doncaster / Doncaster to M2 

¶ Route 55 - Hume Freeway to Montague Street / Montague St to Hume Freeway 

¶ Route 56 - Laverton to Spotswood / Spotswood to Laverton 

¶ Route 58 - Greenvale to Yan Yean Road / Yan Yean Road to Greenvale 

¶ A60 - M3 to Southbank / Southbank to M3 

¶ M1 (East) - City to M420 / M420 to City 

¶ M1 (West) - City to M80 / M80 to City 

¶ M2 - CityLink then Tullamarine / Tullamarine then CityLink 

¶ M3 - Frankston to Hoddle Street / Hoddle St to Frankston 

¶ M420 - Monash Freeway to South Gippsland Highway / South Gippsland Highway to Monash Freeway 

¶ M79 - Essendon to Gap Road / Gap Road to Essendon 

¶ M80 - Altona to Greensborough / Greensborough to Altona 

¶ Princes Freeway - Geelong Ring Road to M80 / M80 to Geelong Ring Road 

¶ Western Freeway - Bacchus Marsh to Derrimut / Derrimut to Bacchus Marsh 

Travel time congestion changed unevenly across Melbourne arterial roads, with both large increases and 
large decreases, but most motorway routes exhibited increases, particularly on the M1 East (Monash 
Freeway) and the M80 (the Western Ring Road), both of which are major freight routes. These routes 
contributed to city wide increases. However, there was little change in congestion uncertainty across most 
routes, with the notable exceptions of the M1 East and M3 where congestion uncertainty declined, which 
contributed to a city-wide decrease in congestion uncertainty. 
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Figure 5 Melbourne congestion routes and median travel time indexa, 2022 

 
a. Ratio of median travel time to best (shortest) travel time for each route. 
Source: BITRE estimates. 
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Figure 6 Melbourne route METR and MEUR changes between 2021 and 2022 

 
Note: Shape size denotes 2022 weights in city-wide measures.  
Source: BITRE estimates. 
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Brisbane 

Brisbane metropolitan area freight vehicle routes cover the following 10 motorway, freeway and/or major 
arterial road routes: 

¶ M1 - Bruce Highway to Pacific Motorway / Pacific Motorway to Bruce Highway 

¶ M2 (North) - Logan Motorway to Pacific Motorway / Pacific Motorway to Logan Motorway 

¶ M2 (West) - Gateway Motorway to Ipswich Motorway / Ipswich Motorway to Gateway 

¶ M3-A3 - Airport Link to M1 / M1 to Airport Link 

¶ M3 (South) - Inner City Bypass to Pacific Motorway / Pacific Motorway to Inner City Bypass 

¶ M4 - Gateway Motorway to Port of Brisbane / Port of Brisbane to Gateway Motorway 

¶ M5 - Bowen Hills to Logan Motorway / Logan Motorway to Bowen Hills 

¶ M6 - Gateway Motorway to Pacific Motorway / Pacific Motorway to Gateway Motorway 

¶ M7-A7 - Logan Motorway to Southern Cross Way / Southern Cross Way to Logan Motorway 

¶ Route 2 - A7 to Gateway / Gateway to A7 

Most routes exhibited little change in travel time congestion between 2021 and 2022. The major exception is 
the lightly-weighted M3-A3, where travel time congestion declined significantly in the southbound direction 
(i.e. M1 to Airport Link).  Modest reductions in travel time congestion across many routes more than offset 
the slight increase on the highly-weighted M1 to produce a 2.5 per cent decline in the result city-wide mean 
excess time index. 

Similarly, modest decreases in congestion uncertainty across a majority of motorway routes in Brisbane, 
between 2021 and 2022, more than offset increased uncertainty on the M1 to lead to city-wide falls. 
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Figure 7 Brisbane congestion routes and median travel time indexa, 2022 

 
a. Ratio of median travel time to best (shortest) travel time for each route. 
Source: BITRE estimates. 

  


