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Stuck in traffic? Road congestion in Sydney and Melbourne

Australians love their cars but hate congestion. Most commuters in
Sydney and Melbourne drive to work, and one of the big conversation
topics in our major cities is how clogged the roads have become. Both
cities are becoming more crowded: Melbourne grew by an astonishing
25 per cent over the past decade.

Both cities have adapted remarkably well to the population boom. For
most people who commute by car, the trip in the morning or afternoon
peak takes less than 5 minutes longer than the same trip in the middle
of the night. This is because most people work in a suburb close to
home.

But delays vary dramatically in different parts of each city — and are
most acutely felt by those heading into the CBD and surrounding
suburbs. Sydney CBD commuters from Hurstville in the south and
Balgowlah in the north face some of the worst delays: drivers spend
an extra 15 minutes on the road as a matter of routine, far longer than
drivers commuting over similar distances from other parts of Sydney.

Drivers into Melbourne’s CBD have a worse time if they live in suburbs
in the north east including Heidelberg, Kew and Doncaster. Drivers who
have to use the Eastern Freeway and Hoddle Street in the morning
peak are often delayed for more than 20 minutes — much longer than
drivers from other parts of the city — and the length of the delay can
vary greatly from day to day.

The findings are based on an examination of Google Maps trip-time
estimates for a more than 350 routes, taken 25 times per day, collected
over six months of this year. The data includes about 3.5 million
observations, and offers a fresh perspective on congestion in Sydney
and Melbourne.
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Both cities could face traffic gridlock in future unless decisive action is
taken now.

New city freeways are not the answer. There is a place for new roads,
especially in new suburbs and in areas with major redevelopments, but
close to the city centres it is often more effective and always cheaper to
invest in smaller-scale engineering and technology improvements such
as traffic-light coordination, smarter intersection design, variable speed
limits and better road surfaces and gradients. We should be sceptical
of the idea that big new roads are ‘congestion busters’: they cost a
fortune, take years to build, and can often fill up with new traffic of their
own.

More sophisticated solutions are now required. The NSW and Victorian
governments should introduce congestion charging. People who want
to drive on congested roads in the peak should pay a small charge to
do so. The revenue should be returned to the community as discounts
on car registration, and improvements to public transport.

And as more toll roads are introduced, state governments should
ensure they have the flexibility to adjust future tolls to manage traffic
flows.

In the near term, Melbourne’s CBD parking levy should be doubled, to
match Sydney’s and to further discourage city commuters from driving
to work.

Public transport fares in both cities should be cut during off-peak
periods, to encourage people to shift their travel to times when the
trains, trams and buses are not overcrowded.

These reforms would deliver city-wide benefits, easing how long we
spend stuck in traffic.
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The Victorian Government should increase the Melbourne CBD parking
space levy from about $1,400 to about $2,400 to match Sydney.

State governments should increase differences in public transport fares
by time-of-day to spread demand.

The Victorian Government should establish an independent price
regulator to advise on fare rates and structures, along the lines of
the NSW Independent Pricing and Regulatory Tribunal; and

The NSW Government should introduce further discounts to
off-peak rail travel, and investigate lower fares during off-peak
periods.

State governments should measure and publish delays for individual
roads and routes, to enable better-informed public debate about
thresholds for action.
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Before construction of new physical road capacity, governments should
publish economic analysis of the impacts of the project in comparison
with non-construction options to achieve the same objective.

The Victorian and NSW governments should introduce time-of-day
congestion pricing in the most congested central areas of each capital
city, charging a low rate at peak periods in return for a freer-flowing
road. The cost to drivers should be offset by a discount on vehicle
registration, with revenue from the congestion charge earmarked to
spending on public transport improvements.

The Victorian and NSW governments should investigate and report
publicly on the independent regulation of road tolls in liaison with
relevant regulators.

A large-scale road-building program to “beat congestion”.

Staggered school starting times.
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Concern about road congestion is nothing new in Australia. In the
1890s, newspapers reported on intense frustration with horse-and-
cart congestion around Sydney’s waterfront. In the 1920s, people
complained about automobile congestion on the thoroughfares of
Melbourne’s central business district.’

Concern about congestion grows when the pace of change is fast. And
Australia’s major cities are growing fast: over the past decade, Sydney’s
population has grown by around 20 per cent and Melbourne’s by more
than 25 per cent.2 Not only is growth fast, it's getting faster: Sydney
grew by 1.86 per cent in 2015-16, up from 1.76 per cent in the previous
five years, and Melbourne by 2.74 per cent, up from 2.54 per cent.?
Urban population growth is expected to remain strong in coming years
as people continue to gravitate to the bright lights, here in Australia as
around the world.

Managing more congested roads is one of the most potent challenges
of rapid population growth. Almost any road user will tell you that city
roads have become busier and slower in recent years. And they’re right
(Figure 1.1).

City dwellers care so much about road congestion because, even in the
largest cities, Australia remains a car-dependent nation. The legacy of
sprawling geography and high per-capita income is one of the highest
rates of vehicle ownership in the world.*

Davison (2016, p. 165).
ABS (2017a).

ABS (2017b).

Moran et al. (2016, p. 9).

Rl
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Figure 1.1: The average travel speed on inner-region freeways in
Melbourne has declined over time

km/h

80

70 Off-peak
60 PM peak
50

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

Notes: AM peak: 7am to 9 am weekdays. PM peak: 4:30 pm to 6:30 pm weekdays.
Inner-region freeways are broadly within 10-15km of the CBD, as detailed in VicRoads
(2014, p. 6).

Source: VicRoads (2017).
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Even in Sydney, which has the highest share of public transport of any
Australian city,® car travel overwhelmingly dominates (Figure 1.2).

Urban Australians’ car dependency can be seen in the forecast impacts
of the Melbourne Metro rail project — one of the largest public transport
projects in the nation’s history.® Many more people who work in the
employment precincts around Melbourne Metro’s five new train stations
are expected to commute by public transport.” But the project is
expected to have minimal impact on public transport’s share of total
travel across Melbourne as a whole. By 2031, public transport trips

in the morning peak are forecast to increase by just 2 per cent as a
consequence of the project, and car trips are expected to decline by
just 0.5 per cent.?

Whether per capita road use continues to decline or stabilises,® fast-
growing urban populations will mean total kilometres of road travel will
continue to grow strongly in coming years.

As cities become denser and more developed, it becomes more
difficult to add physical capacity to a road network, for two reasons.
First, building major roads in developed areas can be astronomically
expensive, and second, such roads would sometimes destroy the very
character that made everyone flock to an area in the first place.

But cities adapt; the populations of cities such as New York and
London have continued to grow long after the road space was fixed,

5. Inthe 2011 Census, 25 per cent of journeys to work were on public transport in
Sydney, compared with 18 per cent in Melbourne, 16 per cent in Brisbane, 14 per
cent in Perth, 10 per cent in Adelaide, and 8 per cent in Canberra: ABS (2011)
and BITRE (2014, p. 3).

Melbourne Metro Rail Authority (2016).

Ibid. (pp. 166—167).

Davies (2016).

BITRE (2015, p. 9).

© o N®
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Figure 1.2: Most people take the car to work
Main mode of transport to work, by suburb of residence, Sydney

Modal commute

M Car as driver

M Car as passenger
Train
Walked only

Notes: ‘Modal commute’ is defined as the means that most respondents in an area
used to get to work on Census day in 2011. It excludes those who did not travel to
work or worked from home. Suburbs (SA2s) outside Sydney shown as grey.

Source: ABS (2011).
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yet the roads have continued to function. Rather than spend longer
commuting, people change where they live, where they work, or what
mode of transport they use to get to work. In fact, the amount of time
people spend travelling to work has been remarkably stable over time:
up to 35 minutes each way, each day.'® At the same time, businesses
and employers change where they locate, so they are within reach of
their workers and customers.

The world is not short on research and conjecture about road conges-
tion. But what has changed is the ever-expanding possibilities created
by big data. This report aims to contribute to our understanding of
congestion and how to manage it by bringing the insights available from
a very large and powerful data set.

In the chapters that follow, we rely on analysis of more than 3.5 million
observations of travel duration and speeds for specific trips in Sydney,
Melbourne and Brisbane, made available through Google, as described
in Appendix B. The data set was built from queries of estimated

travel time for a core bundle of 350 core routes, with 25 observations
collected each day between March and September 2017 in the three
cities (as detailed in Appendix C)."" Routes in the sample were chosen
to broadly reflect the type of travel that takes place in large cities.'2
The routes include commuting routes to and from the CBD and major
employment centres, important freight routes, shorter trips within the
inner, middle and outer rings, and cross-city trips.

10. This phenomenon is known as Marchetti’s Constant from Marchetti (1994), and
has also been attributed to Zahavi (1979) and Zahavi et al. (1981).

11. Origin-destination pairs, rather than routes, were entered into Google Maps and
the travel time recorded for the fastest route between the pairs at each point in
time.

12. These routes were confirmed as representative by state government agencies
responsible for managing the road network.
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The following chapter outlines three common perspectives on conges-

tion and what they each tell us about the state of play — at a city-wide
level, just how concerned should we be about congestion?

10
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Roads are “congested” when the number of vehicles using them
causes unacceptable levels of discomfort and delay.® But of course
“‘unacceptable” means different things to different people. Motorists
see aggravation. Economists see costs. Engineers look at whether
the traffic exceeds a road’s physical capacity. Each of these three
perspectives (set out in Box 1) can help policy makers understand the
extent and consequences of congestion.

This chapter looks at Sydney and Melbourne in 2017, to explore
whether their roads are too congested, or on the way to becoming so,
and how costly this is.

We show why motorists and economists believe the roads are con-
gested. We outline why economists think the costs of congestion are
very high, despite the difficulty of estimating these costs with precision.
And we explain how the engineering perspective offers a window into
the extent to which we should be concerned. Finally, in Section 2.4,
we suggest how the three perspectives should be combined to help us
understand what “excessive” congestion is.

Conventional wisdom holds that Sydney is much more congested than
Melbourne.' But our examination of trip delays in the two cities reveals
striking similarities.

In both cities, the morning peak occurs around 8 am and the afternoon
peak around 5pm. If anything, delays on CBD-bound trips are higher

13. Falcocchio and Levinson (2015, p. 93).
14. O’Sullivan (2017a).
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For motorists, a road is too congested if their speeds drop too
far and their trip takes too much longer than expected. In other
words, motorists’ perspective of congestion is about how long

it takes to get from place to place, and how reliable that trip is.
Trip time and reliability are useful metrics for policy-makers when
comparing congestion across cities of similar sizes, where the trip
length and the number of people affected are comparable.

Economists focus on the costs and benefits that road users
experience at different levels of traffic flow. They pay particular at-
tention to the difference between the private cost of an additional
trip and the social cost of that trip. Box 3 on page 17 provides

a stylised explanation of the harm to the community when the
private cost of a trip is less than the social cost. In such situations,
congestion reduces the economic welfare of society overall.

Engineers consider a road congested when more vehicles are
attempting to use the road than it has physical capacity to carry.
Capacity refers to the maximum number of vehicles the road is
capable of carrying over a fixed period — the maximum possible
throughput. A road is at its carrying capacity if adding one more
vehicle results in reduced rather than increased throughput. This
phenomenon, known as “flow breakdown”, is rare in Australia.

Appendix A contains further details about each perspective.
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in Melbourne than Sydney. A comparison of CBD commuting trips (Fig-
ure 2.1) encompasses not only those going to and from work in the city
by car, but also all the delivery trucks and vans, tradespeople, workers
travelling to jobs outside the CBD, students and shoppers swept up in
the same traffic. In the morning peak, the average CBD-bound trip in
Sydney takes 70 per cent longer than it would in the middle of the night,
but around 80 per cent longer in Melbourne.

The reliability of travel time for CBD commutes is also similar in Sydney
and Melbourne (Figure 2.2 on the next page), although Melbourne
tends to be a bit more variable than Sydney. Reliability determines how
big a buffer people need to leave to ensure they get to their destination
on time. Studies increasingly show that reliability of travel time is more
important to road users than the typical or expected delay.'®

The main drawback of the motorist’s perspective is the absence of a
threshold by which we can objectively assess the costs of congestion.
The perspective of economists is helpful here — it explains why the
delays and variability we observe in Figure 2.1 and Figure 2.2 are
concerning, and how they can be quantified.

Economists seek to measure the avoidable social costs of congestion —
the costs that can, in principle, be saved through measures to address
congestion. They capture how much time and fuel could be saved,

and air quality improved, if travel volumes were reduced to the socially
optimal level. This optimal level of travel is defined as that which would
result if road-users took into account not only their personal costs, such
as time and vehicle-operating costs, but also the costs they imposed
on other road-users through their contribution to overall congestion. A
stylised example showing how personal and social costs diverge is set
out in Box 3 on page 17.

15. Small et al. (2005); Brent and Gross (2017); and Cortright (2017).
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Figure 2.1: Congestion on CBD commuting trips is very similar in
Sydney and Melbourne
Increase in travel time relative to free flow

Melbourne Sydney
60%
40% ==To CBD
From CBD
20%
A

6am Noon 6 bm 6am Noon 6 bm
Time of day

Notes: Average delay is calculated as the ratio of trip duration at each point throughout
the day to the minimum trip duration observed for that route over the sample period.
Details of routes used here are available in Appendix C.

Source: Grattan analysis of Google Maps.
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Estimates of the costs of congestion using the economist’s framework
tend to be huge and headline-grabbing — and often misused (Box 2 on
the next page). The Bureau of Transport, Infrastructure and Regional
Economics (BITRE) says congestion is costing $6.1 billion a year

in Sydney and $4.6 billion a year in Melbourne, and these costs are
projected to more than double by 2030.'¢ Infrastructure Australia (IA)
says that congestion cost $5.5 billion in Sydney and $2.8 billion in Mel-
bourne in 2011, with these costs projected to increase to $14.8 billion
and $9.0 billion respectively by 2031."7

BITRE’s and IA’s estimates have been important in highlighting to the
public that congestion is not just aggravating but costly.

But the economist’s framework has its limits:

BITRE (2015) acknowledges that “such aggregate — citywide
averaged — methods are very blunt instruments for estimating and
projecting congestion occurrence”.'®

Measurement using the economic perspective requires big
assumptions about what costs are avoidable. In practice, the rule
of thumb is to assume that half of the difference between travel
time costs at free-flow speed and those at the current average
speed can be avoided.™

The key contribution of the economists’ perspective is that it offers a
framework for understanding the costs of congestion beyond the direct

16. BITRE (2015, p. 1).

17. While IA’s specific methodology is not published, some details can be found in
ACIL Allen Consulting (2014, pp. 379-393).

18. BITRE (2015, p. 15).

19. “DWLs [the avoidable costs of congestion] appear to be in the order of half total
delay costs for typical peak traffic conditions — where their proportion would be
much lower for light traffic and grow rapidly for severely congested areas”: BITRE
(2007, p. 78).
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Figure 2.2: The variability of CBD commuting trip times is very similar in
Sydney and Melbourne
Increase in travel time relative to free flow, morning and afternoon peaks

Monday _E|:|

Tuesday El:_

4_— B Melbourne
Wednesday El: Sydney

Thursday Elj

Friday El:_

0% 50% 100%  150%  200%
Increase in travel time

Notes: Only the maximum trip times for each route-day-am/pm combination are
included in this chart. The boxes cover the 25th to 75th percentiles. The vertical line

in each box lies at the median for each city. The ‘whiskers’ on each side of the boxes
extend no further than +1.5w where w is the box width. Observations beyond the lines
are plotted as dots. (R Core Team (2017a, ‘Box Plot Statistics’).)

Source: Grattan analysis of Google Maps.
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costs faced by each individual driver. While unsuitable for policy design
purposes in their present form, we are optimistic that, in time, and with
the ever-expanding possibilities of big data, economic cost measures
will play a greater role in the understanding and management of
congestion.

Engineers give us a different take on congestion, because they are
most concerned about the carrying capacity of the roads.

Engineers measure a road’s Level of Service (or LOS) on a scale
from A to F, where A is free-flowing traffic and F is flow breakdown.2°
This perspective is helpful in providing a snapshot of the overall
performance of our roads. If we see that roads are regularly in a state
of flow-breakdown, then it is clear that solutions need to be identified
urgently. Alternatively, if we see that roads rarely experience anything
other than free-flowing traffic, then we would have reason to consider
the problem trivial or non-existent — and to direct policy makers’
attention away from the problem of congestion altogether.

Perhaps unsurprisingly, neither of these situations describes the state
of play in Sydney and Melbourne, where arterial roads generally
operate somewhere between flow-breakdown and free-flow. In some of
the most congested inner-suburban corridors, travel flow is, on average,
very good for most of the time on an average day (see Figure 2.3 on
the following page). Even on the worst weekday in a typical week,
peak-hour traffic flows are still stable, with most roads providing a LOS
better than D.2’

20. Austroads (2015, Part 3: Traffic Studies and Analysis, p. 63).

21. "Level of Service D indicates a less stable condition in which small increases in
flow may cause substantial increases in delay and decreases in travel speed. ..
The travel speed is between 40% and 50% of the base free-flow speed”:
Austroads (ibid., Part 3, p. 63).
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Frequently, commentators mistakenly assume that the costs of
congestion as estimated by BITRE are translatable directly into
larger economic output or even government revenue. Recent
examples of this include:

“Imagine if each and every year, the Australian Government
discovered a hollow log containing $16.5 billion. We could
use that windfall to boost services or reduce government debt.
Or we could return the money to the pockets of families and
small businesses via tax cuts. Actual hollow logs are rare in
Canberra.™

“Nationally, the urban congestion debt that is currently robbing
the economy of more than $16.5 billion a year is set to soar to
around $30 billion by 2030.®

Few acknowledge that mitigating congestion is not costless. For
example, if a road-pricing scheme were used to reduce traffic
volumes so that the estimated benefits materialised, this would
require funds for implementation, new infrastructure and ongoing
administration. BITRE itself cautions that the estimated costs

of congestion “do not directly refer to actual obtainable savings
for congestion reduction measures, since the introduction and
running costs will vary from measure to measure (and in some
cases will be considerable)".

a. Albanese (2017).
b. Chester (2017).
c. BITRE, 2015, page 19.

14
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Figure 2.3: Even on notoriously congested short routes, average levels of service remain good most of the time

Travel speed as a proportion of free-flow travel speed, and level of service category, non-freeway routes, Sydney and Melbourne

85%
67%

50%
40%
30%

85%
67%

50%
40%
30%

Note: Free flow speed is the fastest observation captured for each route during the sampling period.
Source: Grattan analysis of Google Maps, and Austroads (2015, Part 3: Traffic Studies and Analysis).
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Free-flow conditions
Manoeuvring between lanes only slightly restricted
Manoeuvring between lanes restricted
Less stable flow; speed 40-50% of free-flow speed
Unstable operation and significant delay
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Some urban freeways appear to have very high delays with less stable
traffic flows. Average speeds on Melbourne’s inner-suburban freeways
have fallen below 50 kilometres per hour during the morning peak
period since 2010 (see Figure 1.1 on page 8). In contrast, Melbourne’s
middle and outer-region urban freeways appear to have much more
stable traffic flows,?? although detailed time-of-day analysis is not
available for urban freeways.?®

This chapter has shown that how bad you think congestion is depends
on your perspective, and how costly you think it is depends on how you
measure the costs. Each perspective is based on sound principles and
contributes to an understanding of congestion, but each also has its
drawbacks. For example:

The motorists’ perspective lacks an explicit benchmark for deter-
mining the point at which congestion is excessive.

Precise measurement of the economists’ perspective on costs
is difficult. Even so, this view is an important complement to

the motorists’ perspective, with its focus on individual costs and
delays, as it provides a framework for understanding the costs of
congestion to society as a whole.

The engineers’ perspective provides a benchmark for when a
road exceeds its carrying capacity — but it does not capture the
aggravating delays and unreliability, and the costs of such delays,
that concern motorists and economists well before flows break
down.

22. VicRoads (2017).

23. Public data showing delays on freeways at different times of day is not available.
Our own data set is also not well-suited to assessing the level of service on
freeways, because it requires the use of precise postal addresses as origins and
destinations, which do not exist for freeway segments.
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Despite these limitations, we are still able to get a good sense of “ex-
cessive” by combining the underpinning principles of the economists’
perspective — that delays are costly, and they arise because motorists
do not consider the full costs of their travel decisions — with our
measures of delays and variability from a motorist’s perspective.

On any view, the extent of congestion and its costs — and the value of
reducing it — varies from time to time and from place to place. In certain
places and at certain times, congestion poses real social and economic
costs that governments should be actively addressing.

The next two chapters focus on the motorists’ and the economists’
points of view. To understand how we can identify causes and solutions
in Sydney and Melbourne, a more detailed analysis of each city is
required; an examination of the magnitude of congestion in different
parts of the city at different times of the day and week.
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When economists refer to the social costs of driving (see Appendix A.3)
they are pointing to costs beyond those borne by the individual driver.
When a driver decides to take a trip, above and beyond the private
costs and benefits of that trip, the broader community can pay a price
through congestion.

To understand this better, let’s think about a particular situation.

Imagine a person who commutes from home to work each weekday.
During the morning peak, her trip takes around 60 minutes. So she

knows that to reach the office by 9 am she needs to be in the car by
8am.

For simplicity, let's assume the entire trip is on a freeway, and there is a
single set of traffic lights at the end of the freeway at which motorists
regularly spend 30 minutes waiting to get through on any given
morning.

Why would she do it? Clearly, when she thinks about the costs and
benefits of travelling by car versus alternatives such as travelling by
train or driving earlier in the morning before the rush, the benefits
outweigh the costs. But while the benefits might outweigh her costs,
economists emphasise the costs she imposes on other motorists by
making congestion that little bit worse.

The best way to see these congestion costs is to imagine removing her
trip. If she was at the front of the traffic-light queue, removing her from
the stream of traffic makes it possible for a car that would otherwise
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have had to wait for another light cycle to make it through. If the light
cycle takes one minute, then removing her one vehicle has reduced
congestion by one-minute for one other motorist.

But the impact doesn’t end there — with the line of cars now one fewer
than it was before, at the following light change it is again possible

for an additional driver to make it through, saving one more minute

for one more motorist. The time savings will continue for as long as

the congestion lasts. If the original motorist is removed when there is
one-hour of congestion left, then there is a saving of 30 minutes of time
for other drivers — one minute at 30 changes of lights (if we assume that
the lights go red for one minute, and green for the next minute).

Our motorist might think of herself as “just one more car”, but the costs
she imposes on other drivers are significant. If we value people’s time
at $20 an hour, just those 30 minutes has imposed additional “social”
costs of $10 that were not considered when the original private travel
decision was made.

If this trip is assumed to be representative of all trips, then a rough rule
of thumb for the economic costs of congestion would be to multiply the
$10 estimated social cost of a trip by the total number of trips during
the morning peak. The economists’ point is clear: the costs individual
motorists impose on the broader community, and which they often do
not even consider, are likely to be large.

Gans and King (2004).
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Sydney and Melbourne have similar congestion when viewed from a
city-wide perspective, but different congestion-management policies.

To develop better policies to ease congestion in each city, a better
understanding is needed of exactly where and when congestion is most
acute in each city.

The first part of this chapter shows that congestion varies across
different parts of Sydney. In many places it barely registers, but it can
be acute across the CBD and the inner suburbs.

The second part of the chapter identifies causes of congestion in
Sydney. The most important appear to be the wide span of Sydney’s
centre, its topography, limits to the coverage and capacity of its rail
network, and the lack of coordination of its extensive (and growing)
toll road network. The chapter concludes with a look at non-recurrent
causes: rain and accidents.

Commuters to Sydney’s CBD often endure heavy congestion. But
this is not the typical experience for all road users. In many areas

of Sydney, particularly outer regions where a large proportion of the
population lives and works, the typical commuting delay is minimal.2*

It is common to assume that commuting usually involves driving into
the city. But in Sydney 86 per cent of people travel to work somewhere
other than the CBD.2?®> Most people work in a suburb close to where

24. Delays are calculated as the additional minutes spent in traffic compared to
travelling in free-flow conditions, such as usually occurs very late at night.
25. ABS (2011).
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Figure 3.1: For many Sydney commuters, congestion is very modest,
rarely more than 5 minutes longer than if there were no traffic...
Additional minutes compared to free flow, journeys to work, Sydney
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Notes: The horizontal black line in the coloured bar is the median of all journey-to-work
routes, weighted by the number of people who used a car to travel to work on those
routes in the 2011 Census reference week. Trip times were estimated by assuming

all travel between suburbs was between representative addresses for each suburb.
Routes with fewer than 400 such commuters are not included.

Sources: Grattan analysis of Google Maps, and ABS (2011).
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they live. For many of them, congestion on the daily commute is
minimal.

The number of minutes of delay for Sydney’s 146 most common
commuting trips is shown in Figure 3.1 on the preceding page.?® The
delay is less than five minutes on the average commute which takes
around 10 minutes in the middle of the night. While some commuters
suffer much longer delays, it is very unusual for trips to take more than
20 minutes extra in peak periods than they would in the middle of the
night.

It is unsurprising that congestion is worst in and around central Sydney.
A typical delay for travel on routes to Sydney’s CBD in the morning
peak is around 11 minutes, but some trips appear regularly delayed

by as much as 15-20 minutes (Figure 3.2).

This is presented spatially in Figure 3.3 on the next page, showing that
trips to the central part of Sydney are more delayed than elsewhere.

Most travellers care not only about how long a trip usually takes, but
also how long it could take. If the typical delay is highly unreliable — if,
for example, every few days a 20-minute commute takes 30 minutes
— drivers will need to incorporate this potential extra delay into their
schedule. The reliability of travel is an important determinant of its
economic costs.?’

Many commutes to Sydney’s CBD, whether from the inner suburbs,
the middle ring or outer areas, are unreliable; some individual trips can

26. This analysis is based on the best available data, which covers commuting routes
used by more than 400 drivers.
27. Small et al. (2005); and Brent and Gross (2017).
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Figure 3.2: ... and even for commutes into the CBD in the morning peak,
the average delay is just 11 minutes

Additional minutes compared to free flow, journeys to work in the Sydney CBD
30

20
10
° |
L +
0 R L '
6 am Noon 6 bm
Time of day

Notes: The horizontal black line in the coloured bar is the median of all journey-to-work
routes, weighted by the number of people who used a car to travel to work on those
routes in the 2011 Census reference week. Trip times were estimated by assuming

all travel between suburbs was between representative addresses for each suburb.
Routes with fewer than 400 such commuters are not included.

Sources: Grattan analysis of Google Maps, and ABS (2011).
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Figure 3.3: Commuters outside central Sydney typically experience only small delays
Commutes between suburbs with more than 400 drivers
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take much longer than the typical trip on the same route, as shown in
Figure 3.4. People on these routes need to leave a substantial buffer to
get to their destination on time.

The commute from Artarmon to the CBD, for example, is very unreli-
able. With no traffic this trips takes about 12 minutes. The commute

at peak hour takes on average around 20 minutes, but this commute

is highly variable: one day a week the trip can take just 15 minutes,
and another day 25. To avoid being late for work more than one day

a month, the Artarmon commuter needs to allow 30 minutes, about

10 more than the average time in peak hour, and 18 minutes more than
with no traffic.

The next sections of this chapter highlight several key causes of Syd-
ney’s distinctive pattern of congestion: the city’s extensive economic
core, its unique topography, the gaps in its rail network coverage, and
its large (and growing) toll road network. The chapter ends with a look
at the effects of rain and accidents.

Sydney’s inner and middle suburbs are much more densely populated
than Melbourne’s (see Figure 3.6 on page 23). Sydney has 114 square
kilometres with a population of more than 5000 per square kilometre,
compared to 34 equivalent square kilometres in Melbourne, three in
Brisbane, and none in any other Australian capital.?®

Sydney also has more concentration of economic activity in its centre,
as shown in Figure 3.7 on page 24. And this high concentration of
economic activity extends over a large geographic area. In fact, the

28. Davies (2015).
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Figure 3.4: Reliability can be a problem everywhere
Increase in travel time as a proportion of free flow, weekday morning peak,
commutes into Sydney CBD
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Notes: For travel departing between 7am and 9am. Excludes weekends and public
holidays. The boxes cover the 25th to 75th percentiles. The vertical line in each box
lies at the median for each city. The ‘whiskers’ on each side of the boxes extend no
further than +1.5w where w is the box width. Observations beyond the lines are
plotted as dots.

Source: Grattan analysis of Google Maps.
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economic “centre of gravity”® is further from the CBD in Sydney than in
any other city in Australia. And while the centre of gravity is intensifying
in the CBD in most Australian cities, Sydney’s has for some years been
moving away, westward towards Parramatta.3°

Sydney’s broader spread of population and employment means that
commuters into the city are more delayed when they come from the
middle ring than from the inner suburbs (Figure 3.4 on the preceding

page).

Sydney’s greater population density may also explain why there are
longer delays on its key freight routes (Figure 3.5). These routes
include trips in and out of Sydney Airport, Port Botany and along major
freight corridors.®"

Freight vehicles are only a small minority of vehicles on the road, but
their movement is critical to the economy. Sydney Airport is the largest
import and export airport in the country, and Port Botany is second
only to the Port of Melbourne for the value for merchandise imports

it handles.®? The broader spread of congestion in Sydney ultimately
suggests the economic costs of congestion may be larger in Sydney
than Melbourne.

29. PwC (2017, p. 8): “The Centre of Gravity is where the pull of the economic,
employment and residential forces within the city are evenly balanced. For
example, in a city where there are only three small areas, each of equal distance
apart and of equal economic activity, the Centre of Gravity would be in the very
middle. If areas had different levels of economic activity, the location of the Centre
of Gravity would be pulled towards areas with greater economic activity. Sydney’s
economic, employment and residential Centres of Gravity are calculated based on
over 230 small areas (ABS Statistical Area Level 2 geographical classification).”

30. Ibid. (p. 3).

31. Full route details are included in Appendix C.

32. Mitchell (2014, p. 6).
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Figure 3.5: Sydney freight routes are more delayed than comparable
freight routes in Melbourne
Increase in travel time relative to free flow, key freight routes
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Note: Average delay is calculated as the ratio of trip duration at each point throughout
the day to the minimum trip duration observed for that route over the sample period.
Details of routes used here are available in Appendix C.

Source: Grattan analysis of Google Maps.
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Figure 3.6: Sydney’s population is much denser in inner and middle areas than Melbourne’s. ..
2016 Census population density, by SA3
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0
Notes: SA3 represent areas with populations between 30,000 and 130,000 persons and similar regional characteristics.
Sources: ABS (2016) and Parsonage (2017a).
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Figure 3.7: ... and Sydney has a much denser core of employment
Density of jobs, 2011 Census, by SA3
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Notes: SA3 represent areas with populations between 30,000 and 130,000 persons and similar regional characteristics.

Sources: ABS (2011).
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Sydney is spread around a range of waterways; Port Jackson extends
well into middle-ring suburbs. As a result, many parts of the city rely
on bridges — which can form natural bottlenecks that create delays and
reduce reliability.

Arguably Sydney’s worst road congestion is between Balgowlah near
Manly across The Spit, down through Mosman and Cremorne over the
Harbour. The Spit Bridge is unusual in that it opens regularly to allow
yachts to navigate up Middle Harbour. Mercifully, with 70,000 motorists
using the Spit bridge daily, bridge openings are scheduled well outside
peak periods, with the first opening at 10:15 every morning.3?

Even with the bridge down, morning delays on this route are greater
and less predictable than in the rest of Sydney (Figure 3.8). Balgowlah
commuters must allow 40 minutes to reliably get to work on time,

10 minutes longer than the normal morning commute, and 23 minutes,
or 135 per cent, longer than the trip would take without traffic.34

The commute from Drummoyne to the CBD tells a similar story. With
no traffic the trip, over the Iron Cove and Anzac bridges, takes about
10 minutes. The morning commute typically takes more than 21 min-
utes, but the delay is highly variable: in a typical week the duration of
the morning commute varies between 16 and 26 minutes.

Routes where commuters have access to rail tend to have less road
congestion than those without rail. For example, drivers from the North
Shore to the CBD encounter less congestion than drivers from suburbs
around Middle Harbour. The North Shore is serviced by heavy rail; the
Middle Harbour suburbs are not.

33. RMS (2017).
34. Based on the duration in traffic for the 95th percentile.
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Figure 3.8: Trips across The Spit are much more delayed and
unpredictable than trips in the rest of Sydney

Distribution of extra minutes relative to free flow, weekday commutes to
employment centres between 6 am and 10 am

Balgowlah
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Extra minutes

Notes: Excludes public holidays. Excludes commutes with fewer than 400 drivers.
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Figure 3.9: Suburbs without railways have more CBD commuters by car
Number of commuters to Sydney’s CBD by car

Note: Average is over all SA2s visible.
Source: Grattan analysis of ABS (2011).
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Throughout inner and middle-ring Sydney, suburbs with a heavy rail line
have fewer residents who drive to the CBD than suburbs without (see
Figure 3.9 on the preceding page).

Suburbs that have no rail line and are bridge-reliant have the worst road
congestion of all, as shown in Figure 3.10.

Use of Sydney’s passenger rail network is growing rapidly. In 2016-17,
the number of passengers increased by more than 10 per cent.®

Such growth may ease road congestion, but it comes at a cost.
Measured more than a year ago, almost all services arriving at Central
between 8 am and 9 am on the T4 Eastern Suburbs and lllawarra Line
were over-crowded by the time they reached Sydenham station.3¢
Sydney’s rail network clearly takes pressure off the roads, but it has
limited reach and is under increasing capacity pressure.

Sydney already has an extensive network of toll roadways,*” and a host
of new ones will be added over the next decade.® The cost of the toll
per trip (comprising flagfall, per kilometre charge and toll cap) varies
significantly across each of these roads.

Some argue that toll roads improve traffic flows in Sydney by enabling
construction of new roads more quickly than would occur under more

35. Transport for NSW (2017a).

36. A load factor of 135 per cent of seated capacity is the benchmark beyond
which passengers experience crowding and longer dwell times at stations can
compromise punctuality. Transport for NSW (2017b, March 2016).

37. The Hills M2 Motorway, M4 and M5 East Freeway, M5 South-West Motorway,
Westlink M7 Motorway, Eastern Distributor, Cross City Tunnel, Lane Cove Tunnel,
Sydney Harbour Bridge, Sydney Harbour Tunnel, and the WestConnex New M4.

38. This includes the completion of NorthConnex and WestConnex stage two in 2019,
and then WestConnex stage three, a Western Harbour Tunnel, a Beaches Link to
the northern suburbs, and an extension of the F6 in the city’s south.
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Figure 3.10: Congestion is worse in bridge-reliant suburbs without rail
Minutes of delay and increase travel time relative to free-flow, journeys to
work, weekday morning peak, Sydney CBD
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traditional funding models.3® But experience shows that introducing a
toll on one part of the road network moves congestion to another part
of the network. The NSW Government’s tolling principles emphasise

revenue-raising but do not mention congestion-management.

So far this chapter has focused on normal recurrent congestion — many
vehicles using the roads at the same time. But congestion can also be
caused by unusual events, such as severe weather or major incidents.
This section examines the impact of two major events in Sydney in the
six months from March 2017: the wettest week of the period, and a
particularly bad traffic incident.

We have not found evidence that rainfall contributes much to conges-
tion. On some rainy days, delays were longer, but on other rainy days,
delays were shorter. There is some evidence that drivers on roads with
poorer drainage or tighter corners may experience greater delays, but
on the whole the effects are not particularly compelling.

This perhaps surprising finding is supported by other recent congestion
research in Australia.

The unremarkable difference between wet and dry days is best
illustrated by the change in delays on the week leading up to the
June long weekend. During this week Sydney experienced some
of the heaviest rainfall of the sample period, with significant rainfall
on Tuesday morning; all day Wednesday and Thursday; and Friday
afternoon.*!

39. BITRE (2016).
40. Moran et al. (2016); and Johnston (2016).
41. BoM (2017).
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Even during this week of heavy rainfall there was very little impact on
average travel times across our sample. Figure 3.11 on the following
page shows the route between Liverpool and the CBD, which passes
by the airport weather station. It shows that even when large amounts
of rain were recorded there was very little change in travel times. In
fact, during one of the biggest downpours on Wednesday morning the
travel times were actually noticeably better than the average.

Similar results were found on other rainy days in Sydney. In Melbourne,
too, rain made little difference to congestion.*?

Generalising about major incidents and accidents is difficult because
each is unique. But an examination of one of the worst incidents in
Sydney in the six months from March 2017 illustrates that impacts on
travel times can be positive as well as negative.

A power blackout in Arncliffe, just west of Sydney Airport, around 4 pm
on Friday 26 May 2017 knocked out 100 sets of traffic lights.*> A 7km
stretch of the M5 between the airport and Bexley North had to be
closed and was not reopened until after 7 pm.

The incident is clearly visible in our data, which contains 24 routes that
pass through that section of the M5. The severity of the congestion
depended on the direction drivers were going: the trip from Enfield to
the airport was 40 per cent longer than normal for that time of day but
in the other direction the delay was only 6 per cent. And for people
heading west from the airport, trip times were actually shorter than
usual; with outbound traffic from the CBD unable to get through, drivers
leaving the airport were spared much of the normal traffic.

42. For example, in Melbourne there was 2.8 mm of rain on Wednesday 26 April,
6.6 mm on Thursday 27 April, and no rain on Friday 28 April (BoM (ibid.)), yet
congestion levels were the same across all three days.

43. Vukovic (2017).
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Figure 3.11: Sydney’s wettest week in six months did not have unusual congestion
Trip time, minutes for the Liverpool-CBD corridor, with morning and afternoon rainfalls
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Notes: Annotations in mm represent total precipitation between 5am and noon or between noon and 10 pm at Sydney Airport. Trip time is into the CBD in the morning and from the CBD
after noon.

Sources: Grattan analysis of Google Maps data and BoM (2017).
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In Melbourne as in Sydney, most roads at most times are not in
gridlock. But Melbourne is on track to become Australia’s biggest city,**
and congestion is rightly coming to be seen as a major problem.

The first part of this chapter shows that, during peak times, delays on
trips to and from the CBD and its surrounding suburbs and on trips
between the city and north-eastern suburbs are reaching concerning
levels.

The second part of the chapter identifies three key causes: the

way Melbourne’s CBD dominates the city’s economy, the relative
attractiveness of driving in the CBD and surrounds, and the design of
Melbourne’s toll road pricing.

On the face of it, Melbourne’s congestion is similar to Sydney’s. Both
cities have congested roads during the morning and afternoon peaks,
and trip times 65 per cent longer than free-flow conditions are normal
(Figure 4.1).

Trips to Melbourne’s CBD from the suburbs in our sample take, on
average, around 25 minutes when there is no traffic.*> These trips

are delayed by around 18 minutes (or close to 80 per cent) during the
morning peak, compared to the time they would take in the middle of
the night. Trips are not as delayed in the afternoon peak, at around 13
minutes (or over 60 per cent) longer due to traffic — but the afternoon
peak lasts longer and is therefore harder to avoid.

44. Atkins et al. (2015, p. 27).
45. See Appendix C for details of the CBD commuting trips included in the sample.
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Figure 4.1: Melbourne’s CBD commuters face higher delays than Sydney’s
Increase in travel time relative to free-flow
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Notes: Based on travel time of representative route samples collected via Google Maps.
For details of routes see Appendix. Weekends and public holidays excluded.

Source: Grattan analysis based on data from Google Maps.
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Average delays are much shorter for people driving to other employ-
ment centres such as Clayton, Dandenong, Box Hill or the La Trobe
University precinct than to the CBD. Morning delays peak at around
11 minutes, or 58 per cent, for a trip that would take 21 minutes in
free-flow conditions.

While most motorists in outer areas experience low levels of conges-
tion, isolated pockets of congestion — “hotspots” — do exist. For exam-
ple, we see evidence of bottlenecks in Melbourne’s outer south-eastern
suburbs, consistent with the RACV’s 2016 Redspot Survey findings.*6

Although Melbourne and Sydney have similar average delays, com-
muters to Melbourne’s CBD are typically be more delayed than those
to Sydney’s CBD. And these delays affect not only people commuting
to work in the city, but also people travelling to work in other places,
drivers of trucks and vans, tradespeople, students and shoppers.

These delays can be isolated to the congestion on key arterial

roads in inner Melbourne. Drivers using Hoddle Street, Punt Road,
Church Street, Victoria Parade and Princes Street can expect delays
significantly above the average for CBD commutes in general (see
Figure 4.2).

Figure 4.2 also points to another characteristic of congestion in
Melbourne: unlike Sydney, there is a one specific geographic compass
point where travel to and from the CBD is significantly more congested
—the north east, such as Heidelberg. The following two sections
explain the lower reliability and higher delays for people travelling to

or from this part of the city.

46. RACV 2016 Redspot Survey found bottlenecks in middle and outer suburbs,
including the Thompsons Road / Western Port Highway roundabout in Skye
(south-eastern Melbourne) and Point Cook Road between Sneydes Road and
Princes Freeway in Seabrook (south-western Melbourne).
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Figure 4.2: Arterial roads in suburbs immediately surrounding
Melbourne’s CBD are particularly delayed
Increase in travel time relative to free flow
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Notes: Average delay is calculated as the ratio of trip duration at each point throughout
the day to the minimum trip duration observed for that route over the sample period.
Based on travel time of representative route samples collected via Google Maps
available in Appendix C. Weekends and public holidays excluded.

Source: Grattan analysis based on data from Google Maps.
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Figure 4.3: Melbourne’s worst congestion is in the north east
CBD commutes, ratio quantiles measured over weekday trips between 7 am and 9:30 am
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People travelling from Melbourne’s north-eastern suburbs to the city
tend to experience the highest delays. And the extent of the delays is
hard to predict.

Figure 4.3 on the preceding page shows the delays motorists travelling
between a range of locations and the CBD would face on a typical day,
on the worst day in a week, and on the worst day in a month.

The greatest delays are from the north-eastern suburbs of Heidelberg,
Doncaster and Kew. The first panel shows travel from Heidelberg
during the morning peak on a typical day takes twice as long as it
would with no traffic. By contrast, motorists coming from other parts
of Melbourne, such as Sunbury in the north-west, Craigieburn and
Donnybrook in the north, and Frankston in the south-east, face delays
of less than 40 per cent on a typical weekday morning.*’

The second panel shows the congestion commuters typically face

on the worst morning in a week. Most routes can expect one day a
week when trip times takes 70 per cent longer than it would with no
traffic. Travellers from Doncaster, Kew, and Heidelberg who travel in the
morning peak can expect their commute to take twice as long as it does
without traffic.

The third panel shows the delays a commuter would face on the worst
day in a month. When traffic is this bad, the morning commute from
Heidelberg takes more than two-and-a-half times as long in the peak as
it does in free-flow conditions. Most motorists travelling from the west,
east, and south-east spend more than double the free-flow travel times
in traffic once a month.

47. The delay relative to free flow tends to reduce with distance. This is because
drivers coming from the outer suburbs spend only part, rather than all, of their
trip in the high concentration of traffic.
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This variability in travel time makes it difficult for motorists to plan

their travel because people need a buffer for each trip they make.

For example, a trip from Doncaster to the city with no traffic takes
around 20 minutes, and during the morning peak it takes twice as long,
on average. But a commuter who does this commute regularly also
knows that in any given week, on one day it may take 29 minutes, and
another day 44 minutes. And once a month it takes 48 minutes, about
20 minutes longer than it takes once a week.

Figure 4.3 shows that congestion is worst on routes coming into the
city from the north-eastern suburbs. The average delays for CBD
travellers from the north-east in the morning peak are almost 120 per
cent, whereas they are around 70 per cent for commuters from other
directions (see Figure 4.4 on the next page).

But we can be more precise about the locus of the problem. Com-
muters from the north-eastern suburbs typically drive in on the Eastern
Freeway and Hoddle Street, a major north-south arterial. Hoddle Street
trips in peak periods are routinely delayed by 130 per cent relative to
free-flow travel times.*®

The Eastern Freeway—Hoddle Street corridor has not only some of
Melbourne’s worst delays, but also some of the city’s least reliable
travel times. Motorists from suburbs to the north east (except Diamond
Creek) face less reliable travel times than people travelling similar
distances from other directions (Figure 4.5 on the following page).*®

48. 130 per cent is the average weekday peak delay between Prahran Market and
Clifton Hill railway station.

49. Diamond Creek has more reliable travel times than other suburbs in the north-east
because it has an alternative route to the city via the Western Ring Road and
Tullamarine Freeway. Google Maps regularly selects this route because of long
delays on the more direct Eastern Freeway — Hoddle Street route.
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Figure 4.4: Travel delays are most acute for commuters from the north east
Increase in travel time relative to free flow, CBD commutes
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Notes: Average delay is calculated as the ratio of trip duration at each point throughout
the day to the minimum trip duration observed for that route over the sample period.
Routes to the north east include: Heidelberg, Doncaster, Kew and Diamond Creek.
Routes to the south east include: Dandenong, Cranbourne, Rowville, Oakleigh and
Camberwell. Routes to the south include: Port Melbourne, Brighton and Frankston.
Routes to the west include: Footscray; Hoppers Crossing, Sunshine West and Caroline
Springs. Routes to the north include: Coburg, Moonee Ponds, Melbourne Airport,
Sunbury, Donnybrook and Craigieburn. Weekends and public holidays excluded.

Source: Grattan analysis based on data from Google Maps.
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Figure 4.5: CBD commutes from the north east are less reliable
Increase in travel time as a proportion of free flow, weekday morning peak,
commutes into Melbourne CBD
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Notes: For travel departing between 7am and 9 am. Excludes weekends and public
holidays. The boxes cover the 25th to 75th percentiles. The vertical line in each box
lies at the median for each city. The ‘whiskers’ on each side of the boxes extend no
further than +1.5w where w is the box width. Observations beyond the lines are
plotted as dots.

Source: Grattan analysis based on data from Google Maps.
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The next sections of this chapter examine three main causes of
Melbourne’s congestion problem: the dominance of the CBD, the
attractiveness of parking in the city, and the pricing structure of the
city’s toll roads. The chapter ends with a look at the effects of unusual
occurrences such as rain and accidents.

We saw in Figure 2.1 on page 12 that travel delays to and from Mel-
bourne’s CBD are marginally worse than for similar trips in Sydney. As
in Sydney, these delays arise because the CBD is such an important
focal point of the city’s economic activity.

But in Sydney, the economic centre of gravity is drifting steadily towards
the west, whereas in Melbourne, the CBD is intensifying as the city’s
economic powerhouse.® According to the 2011 Census, each day
around 150,000 workers commute into central Melbourne, and almost
one-third of them travel by car, twice the share in Sydney.%! It is
therefore not surprising that delays on travel to and from the CBD are
longer than those in Sydney.

Melbourne has an expansive public transport network, with more
than 830 km of railway, and the world’s biggest tram network.>? Public
transport is relatively cheap in Melbourne; for most commuters,
cheaper than in Sydney or Brisbane.*®

50. Rasmussen (2016).

51. This does not include those who commute to Southbank and Docklands precincts
which also have a substantial number of jobs: ABS (2011).

52. Public Transport Victoria (2016).

53. Ninesquared (2015).
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Figure 4.6: More and more people are driving into Melbourne’s CBD
Change in number of workers driving to the CBD
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Note: Figures based on 2011 Census, the most recent available at the date of
publication.

Source: Loader (2016a).

And yet commuting by car to the CBD increased in Melbourne between
2006 and 2011, while it fell in Sydney (Figure 4.6).

The relative attractiveness of driving in Melbourne appears to be
caused by two factors: cheap and plentiful parking, and unattractive
public transport. These are undesirable characteristics for a city
seeking to ease its most acute congestion.
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Melbourne’s CBD has 15 per cent more commercial car spaces
than Sydney’s: around 14.2 spaces per 100 workers in Melbourne,
compared with around 12.2 in Sydney.>*

Parking is also much cheaper in Melbourne’s CBD than in Sydney’s.
All-day early-bird parking in Melbourne costs an average of $17.74
per day, compared with $27.74 in Sydney (Table 4.1). Further, many
Melbourne drivers have their parking subsidised or provided by their
employer, which tends to make people much more likely to drive to
work.%®

Table 4.1: Parking in Melbourne’s centre is cheaper

Minimum Early-bird average
Sydney CBD $25.00 $27.74
Melbourne CBD $15.00 $17.74

Source: Colliers (2015).

And the state government-imposed levy on off-street city car parks
used by non-residents is $1380 per year in Melbourne, compared with
$2390 in Sydney.

Despite having a big public transport network with relatively cheap
fares, Melbourne is highly car-dependent. Only around 60 per cent of
commuters to the CBD use public transport, compared with over 75 per
cent in Sydney.®® For those working outside the CBD, public transport is
even less popular (Figure 4.7).

54. Colliers (2015). Data on privately-owned non-residential car spaces is not
available in a comparable form for Sydney and Melbourne.

55. Pandhe and March (2011).

56. ABS (2011).
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Figure 4.7: Melburnians prefer their cars to public transport
Proportion of travel by mode
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More Melbourne CBD commuters use the train (about 42 per cent)
than any other mode of transport.%” But for each of the past five years,
Melbourne rail passengers have been reporting lower satisfaction
than their counterparts in other Australian cities.>® The main causes
of complaints are overcrowding and delays.%® These concerns are
validated by reports from Melbourne’s rail operator that more than a
quarter of morning peak travellers are affected by overcrowding to the
point that there are timetabling delays.®°

Bus patronage is also particularly low in Melbourne. The combined
patronage of buses and trams to Melbourne’s CBD is lower than the
patronage of buses alone in Sydney. In fact, commuters to Melbourne’s
CBD are more likely to cycle than take the bus.8! This makes some
sense, given that people travelling up to 17 kilometres in Melbourne

will arrive home more quickly if they ride a bike than if they take a bus.®?

Melbourne has two toll road networks: CityLink, which encompasses
parts of the Monash and Tullamarine freeways and the Batman Avenue
arterial in the city’s centre; and EastLink, which connects Nunawading
in the east with Frankston in the south-east, providing a link between
the Eastern and South Eastern Freeways. Two more toll roads are
planned: the West Gate Tunnel and North East Link.

Melbourne’s toll roads offer time savings to motorists who are willing
to pay (and hence Google Maps regularly proposes routes that make

57. Ibid.

58. Downes (2016).

59. Ibid.

60. PTV (2016).

61. ABS (2011).

62. Grattan analysis of Department of Economic Development, Jobs, Transport and
Resources (2013).
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use of toll roads). The variations in price per kilometre to some extent
reflect that the number of minutes saved varies on different toll roads.53
In Melbourne, a commuter from the south east to the CBD saves on
average 8 to 11 minutes by using CityLink, at a cost of $8.60.%* This
equates to an implied value of time between $47 and $65 per hour
saved. Commuters from the airport to the CBD save an average of 8
minutes by using CityLink, at a cost of $5.60, i.e. an implied value of
time of $42 per hour saved.

As for Sydney, Melbourne’s toll roads are not designed to manage
congestion.® Tolls do not vary by time-of-day or levels of congestion,
and tolls are not designed to vary in response to changing traffic
patterns across Melbourne.

The high levels of congestion on Melbourne’s untolled inner-city
arterials, such as Punt Road, may arise in part because many drivers
do not value their time so highly, preferring to take a slightly slower trip
and avoid the toll.®®

63. We examined the time savings on trips between the CBD and the following
suburbs: Camberwell, South Oakleigh, Dandenong, Frankston, Rowville,
Cranbourne, Coburg, Sunbury, Moonee Ponds and the airport.

64. This time saving has been calculated by recording the difference between journey
times turning on and off Google Maps’ “avoid tolls” function, for commutes to the
CBD from: Dandenong, Cranbourne, Oakleigh South, Rowville and Camberwell.

65. The Victorian Government’s tolling principles are set out in an appendix to
the 2015 Western Distributor business case Victorian Government (2015,
Attachment F).

66. One factor here may be that many trips on CityLink are undertaken by commercial
or business users who place a higher value on their time than commuters or
travellers undertaking discretionary trips. In transport project economic evaluation,
it is common to assume a value of time of around $15 for private vehicles and
passengers, $50 for business travellers, and more than $100 for some freight
vehicles (Australian Transport Assessment and Planning (ATAP) Steering
Committee (2017)).
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Accidents, incidents and rain are often blamed for worse-than-usual
traffic. Melbourne is less subject to torrential rain than Sydney, and its

public infrastructure construction program, while substantial, is smaller.

But of course Melbourne is not immune to incidents and accidents.

On 30 May 2017, a collision between two trucks and a car on the
Western Ring Road near Glenroy at 10:25 am resulted in all four
Greensborough-bound lanes being blocked to traffic. One of the trucks
was not righted until 4:30 pm, and two of the four lanes remained
closed until 7 pm. It was a big accident, and motorists caught directly
behind it endured delays far in excess of Google Maps’ estimates.
For instance, the evening-peak trip from Footscray to Bundoora
using alternative routes took 56 minutes, 13 minutes longer than the
normal evening-peak trip. But for other motorists, the delays were
relatively modest. A trip from Footscray to Bundoora at 10:30 am,
taking alternative routes, took 37 minutes, just 3 minutes longer than
the same trip 30 minutes earlier.

One lesson is that drivers who use navigational-assistance devices
to get real-time information can reduce their delays when there is an
accident or incident on their normal route.

Grattan Institute 2017
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This report has argued that congestion in Sydney and Melbourne is
mostly just an irritation for many people much of the time. But conges-
tion is already sufficiently acute and unpredictable in some places as

to warrant a more active policy response. Many of the traditional and
easier solutions have already been adopted, particularly in Sydney, and
policy reform will become still more pressing as Australia’s two largest
cities grow.

There are three main policy levers available to manage congestion:
investment (new and better roads), pricing (tolls, charges and fares),
and government regulation (rules about how we use the roads).
This chapter recommends using the investing and pricing levers, but
suggests caution about regulating.

Despite the claims of politicians, new roads are mostly not “congestion-
busting”. That's because, when a new road opens, it gets used by
people who previously made other choices — a different road, a different
time, a different mode of travel, or not travelling at all. The new road
offers new possibilities, and people take advantage of them.®” This
means that, in many cases, congestion levels may be little changed
even after significant new road infrastructure is built, unless drivers face
an appropriate price for the congestion they cause.®®

But it would be a mistake to infer that building new road capacity is
always a bad idea. New roads are particularly important to areas where
there is new development and population growth.

67. This phenomenon is known as ‘induced demand’, and has been developed by,
among others, Small (1991) and Downs (1962).
68. Duranton and Turner (2009).
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Of course, new roads are only warranted when the benefits to the
community outweigh the costs. But there should be more weighing up
of new roads against other options to solve the same problem.®®

New capacity doesn’t have to involve big new freeways. It can involve
smaller engineering solutions: better intersection design, traffic lighting,
accident detection and management systems, improved road surfaces
and gradients, lane narrowing, ramp design, and changes to speed
limits.”® These smaller solutions have two major attractions: they

come into operation much sooner than major new roads could be
constructed, and they are far cheaper to build.

To further improve the quality of dialogue between road agencies

and the public, state governments should publish more frequent and
detailed information about road network performance. Governments
should publish delays for individual roads and routes, to enable
better-informed public debate about thresholds for action. This could
include debate about what level of delay is acceptable for different road
types and locations. Governments should also publish information on
which roads are near or at their physical capacity at certain times of the
day, and plans for managing such constraints.

Pricing should be used much more actively to manage congestion and
get the most out of the road network.

It is true that some of the costs motorists pay are like congestion
charges: parking fees tend to be higher in congested areas; fuel excise
costs are higher for people who spend more time on the road.

69. Using a range of recent business cases as a guide, the extent to which this
happens at present is limited. See, for example, Jovanovic (2016).
70. Arnott (1994, p. 14); Bertaud (2016, p. 28); and Staley and Moore (2009, p. 29).
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But most of the costs motorists pay are not designed to influence
congestion. The upfront cost of owning a vehicle and the costs of
registration, a driver’s license and insurance are the same regardless
of how much the car is driven. And some of the tax we pay is used to
fund new roads, regardless of whether we will ever use those roads.

Motorists also pay tolls to drive on some key roads in Sydney and
Melbourne, as mentioned in Chapter 3 and Chapter 4. Toll prices vary
substantially from one road to another (see Figure 5.1), depending on
factors including where the road is located.

Congestion pricing would be the most effective policy response to
congestion in Sydney and Melbourne, and state governments should
start planning to introduce it. This will mean a rethink of the way future
urban freeways are tolled. In the near term, there remains some
low-hanging fruit, mainly for Melbourne: more time-of-day differentiation
of public transport fares (lower fares during the shoulder and off-peak
periods) and an increase in the CBD parking levy.

5.2.1 Establish network-wide time-of-day congestion charging

With the prospect of further strong population growth, there is a
powerful argument for more active network-wide management of
congestion. Improved technologies, already working well overseas,
make congestion pricing more feasible now than ever (see Box 6 on
page 44).

Network-wide time-of-day pricing schemes should be tailored to
Sydney and Melbourne’s specific challenges.

The location of congestion in Melbourne suggests more clearly than
in Sydney how this might be done, since Melbourne is built on a plain
and has a grid-based road network. While imposing a congestion
charge on some of the worst roads, such as Hoddle Street, would
target some of the worst congestion, it would displace much of the

Figure 5.1: Toll road prices vary significantly across Australia
Dollars per kilometre for intracity toll roads
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Note: Grattan analysis based on compilation of intracity toll roads by BITRE as at 31
August 2016.

Source: BITRE (2016).
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traffic to the adjoining streets. To limit “rat-running”, we recommend

the Victorian Government investigate a “cordon” scheme for Melbourne
that encompasses key arterials in inner suburbs as well as the CBD.
The cordon could cover not only Hoddle Street to the east, but Royal
Parade to the west, City Road and Olympic Boulevard to the south, and
Alexandra Parade to the north, with motorists charged when they drive
across the cordon into the city during peak periods.

For Sydney, the design is less clear. Sydney’s intensive economic area
extends broadly, and bridges form bottlenecks on some crossings.
Nevertheless, the challenges from congestion are becoming significant
enough to warrant congestion charging.

For both Melbourne and Sydney, we recommend congestion charges
be modest at peak times. Even a low congestion price is likely to
persuade some people to change the time, route or mode of their
travel, or to decide against taking the trip at all (see Box 4).”

When roads are not congested, the charge should be zero, because a
driver using the road at that time does not slow anybody down.

Congestion charging will be controversial, but has been successfully
implemented in other cities worldwide (see Box 5 on the following
page). To reduce the chances of a political backlash, and to emphasise
that the charges are designed to ease congestion rather than just

to raise revenue, the NSW and Victorian governments should offset
congestion charging with discounts on motor vehicle registrations. And
they should consider earmarking the revenues from congestion pricing
to spending on public transport.

71. Arnott (1994) provides a range of other reasons for congestion pricing to
start at very low levels, including the potential impacts on productivity through
agglomeration.
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Australian drivers change their behaviour when tolls are intro-
duced or changed. When Sydney’s Cross City Tunnel opened in
2005, it carried only 20,000 cars a day — a third of the volumes
forecast. Later, when tolls were lowered, traffic increased to
50,000 cars a day, only to fall again to just above 20,000 when
tolls were increased.?

Similarly, daily traffic volumes on the Clem7, Brisbane’s first road
tunnel, fell from 60,000 to 20,000 after tolls were introduced, and
then increased when tolls were lowered. Subsequent changes to
tolls also led to noticeable changes in volumes. A similar pattern
was observed on Brisbane’s airport link toll road.®

Most recently, traffic volumes fell dramatically on Sydney’s M4 this
year when tolls were reintroduced.® Hensher et al. (2016) finds
that “toll saturation” is likely to be increasingly evident in Sydney —
with motorists reaching the limits of what they are able or willing to
pay for road use.

Australian motorists’ sensitivity to tolls suggests pricing can be a
powerful tool for managing congestion.

a. NSW Auditor General (2006).
b. Loader (2016b).
c. O'Sullivan (2017b).
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There is a big difference between tolling roads just to raise revenue,
and pricing roads to manage congestion.

The difference lies in what the payment is for. Congestion prices are
not so much about paying for asphalt and traffic lights, but rather
charging each driver for their contribution to slowing everyone else
down. Economists seek to do this by paying particular attention to
the difference between the private and social costs of road use (see
Appendix A.3 on page 49). They find congestion pricing seductive
because prices are an instrument that can lift the private cost of a
trip up toward the social cost of the trip. Consequently, carefully set
congestion prices nudge traffic flows toward the socially optimal level
—that is, where every driver takes into account their impact on other
drivers.

Some policy-makers are more attracted by the revenue-raising pos-
sibilities of road tolls than by tolls’ ability to nudge drivers’ decisions
towards the socially optimal level. Although this is rarely made explicit,
they act as if a toll that overshoots the socially optimal level of traffic
flow is worthwhile if it achieves higher-order goals such as budget
repair. Important as budget repair may be, a congestion charge that
overshoots the social optimum is best thought of as a tax, and, given
that people seem very responsive to road prices (Box 4), a very
distorting tax.”

In any case, well-designed congestion charges are likely to raise
significant revenue without exceeding the socially optimal level.”®

72. Henry et al. (2010, p. 17); and KPMG Econtech (2010).

73. According to the Mohring-Harwitz theorem, a congestion charge set at a level
equal to the congestion externality would raise enough revenue to cover the total
costs of constructing and maintaining the roads: Verhoef and Small (2007).
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Congestion charges tend to be unpopular when proposed, but
gain acceptance once imposed.

In Stockholm, Sweden, for instance, congestion charges were
unpopular when introduced in 20086, initially for a seven-month
trial. About 39 per cent of all newspaper articles on the topic were
negative, and just 3 per cent positive (the rest were neutral) and
polling showed public support just before the start of the trial at
34 per cent.” But once the trial started, support for the scheme
increased, as residents and commuters benefited from the
reduced traffic. A subsequent referendum was passed, congestion
charges were reintroduced in 2007, and by 2014 the scheme

was supported by more than two-thirds of the population and all
political parties.©

In London, the introduction of congestion charges in 2003 (after
being championed by Ken Livingston during his successful
campaign for Mayor in 2000) was widely resisted. But accep-
tance of the scheme increased from about 40 per cent before

it was introduced to more than 50 per cent eight months after
introduction.® Ken Livingston was re-elected Mayor in 2004, and
the scheme continues to attract widespread support from both the
public and politicians.®

Winslott-Hiselius et al. (2009).
Eliasson (2014).

Ibid.

Bhatt et al. (2008).

Leape (2006).

co0 o
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The introduction of congestion charging will mean that governments
take a different approach to future toll roads.

The NSW and Victorian governments at present hold very long-term
contracts with private toll operators. For example, tolling arrangements
for the new WestConnex freeways in Sydney will be in place until at
least 2060.7* This practice reduces government’s flexibility to manage
congestion over time. And as the number of toll roads increases, the
likelihood that future toll prices will need to be re-calibrated increases.

Tolling principles in both NSW and Victoria acknowledge that it is
desirable to set tolls with reference to their broader impact on the rest
of the road network. But in reality, it appears congestion management
is at best a minor consideration. Peak period pricing was not proposed
in the Victorian Government’s Western Distributor business case, for
example, because it was deemed inconsistent with existing arrange-
ments on CityLink.”® In Sydney, too, the peer review of the WestConnex
business case noted there was no detailed examination of the link
between travel-time savings and toll prices.”®

It is impossible to predict with confidence how the road network will be
used in the medium and longer term. If traffic forecasts turn out to be
wrong — as they have been many times in the past — then it is valuable
to have the flexibility to adjust toll prices to better manage the network
as a whole.

It is true that future toll prices can be adjusted via contract variations

to tolling concessions. But the cost of such variations is likely to be
very high, and borne by taxpayers. Additional complexities surrounding
contract variations will also surface — for example, Victoria’s Western

74. Kanofski (2017).
75. Victorian Government (2015, p. 108).
76. Jovanovic (2016, p. 39).
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Distributor business case notes that any proposed change to the tolling
structure would require reconsideration of the CityLink tolling structure
(which may come to be owned by separate private sector operators).””

Governments can best achieve greater flexibility to adjust future toll
prices to better manage the road network by retaining toll revenues
from future tolled roads as government revenue. A potential downside,
given road tolling is a politically charged issue, is that politicians

may be tempted to change toll prices for political gain. To avoid this
risk, we recommend vesting the management of toll roads, and the
setting of toll prices, in an independent government regulatory body
such as the Independent Pricing and Regulatory Tribunal (IPART) in
NSW, the Essential Services Commission in Victoria, or the Australian
Competition and Consumer Commission.

With its larger population, Sydney has already adopted some success-
ful strategies to manage congestion. Melbourne should adopt two of
these in the next 12 months: more time-of-day differentiation of public
transport fares, and increasing the CBD parking levy.

Even though most trips are by car, public transport is still an important
part of the transport network. It is most efficient at moving large
numbers of people going to the same place.

Sydney has done more than Melbourne to create incentives for public
transport use to move to quieter times by charging higher fares during
peak periods. But it should do more still.

77. Victorian Government (2015, p. 113).
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Road pricing is gathering support around the world. In some cases, the
impetus is concern about urban congestion. In other cases, it stems
from the need to replace declining revenues from existing road-related
taxes and charges, such as fuel excise, or a more general desire to
raise revenue.

One of the best-known schemes to manage congestion is London’s
cordon scheme, introduced in 2003. Motorists pay up to £11.50
($19AUD) when they cross a boundary that marks a central city zone.
The number of cars entering central London has fallen by nearly

a quarter since 2000.2 But the gains in travel speeds are slowly
diminishing, due to steadily growing traffic volumes and an inherent
limitation of cordon schemes — vehicles that stay inside the zone are
not charged, making it free for them to cruise the inner London streets.
London authorities are now considering how to redesign the scheme so
motorists are charged according to when, where and how much they
use the roads.

London is likely to look to Singapore, which has the world’s most
comprehensive congestion charging scheme — applying prices that
a. The Economist (2017).

b. Wallis and Lupton (2013, p. 22).
c. BITRE (2016).
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vary throughout the day with the goal of eliminating flow breakdowns
and ensuring roads operate at their capacity.® Singapore’s scheme has
relied on numerous gantries to detect and capture vehicle movements,
but is increasingly using Global Navigation Satellite System technology.
The goal is to extend the scheme to the entire island by 2020.

By contrast to London and Singapore, several schemes in the US focus
on revenue-raising. “Pay to drive” schemes are being tested in Oregon,
California and Colorado. In the Oregon trial, which started in 2015, cars
are fitted with a device that takes data from the engines’ computers.
Drivers are charged 1.5 cents a mile, regardless of where they are
travelling or whether there is any congestion when they do.

In Australia, toll roads have been established with a focus on revenue-
raising, not congestion-management. The only toll roads in Australia
with prices varying by time-of-day and day-of-week for private passen-
ger vehicles are on the Sydney Harbour Bridge and Tunnel.©

The Economist (2017).
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In the short term, the NSW Government should adopt a recent recom-
mendation from IPART and make a bigger cut to off-peak fares.”® Over
the longer term, the NSW Government should introduce an even wider
range of time-dependent fares, including new “shoulder” fares that sit
between the peak and off-peak fares.

The spirit of these recommendations applies with greater force to
Melbourne, where fares are less variable than Sydney’s. Melbourne
currently offers free rail travel for trips that terminate before 7:15 am,
and people who start a journey after 6 pm can use their short-term
ticket for travel until 3 am the following day. Figure 5.2 shows the high
concentration of train use in Melbourne at peak times of day. Much
more should be done to encourage people who have the flexibility to
shift their travel from peak to off-peak periods to take advantage of
spare capacity at those times.

But ultimately, the best way to enhance the attractiveness of public
transport is to introduce a road congestion charge — especially to
improve travel times on buses and trams.”®

More expensive parking in Melbourne’s inner city

Parking is more attractive in Melbourne than Sydney: it's generally
cheaper, and there are more commercial spaces available relative to
the number of CBD workers.

Melbourne’s parking levy is around half the cost of Sydney’s. The
Victorian Government should increase it, to match Sydney’s. A levy
on city parking can be thought of as a form of congestion charging,
because it encourages drivers who cause congestion to either change
their mode of travel or pay an increased price. Unlike most taxes, the

78. In May 2016, the NSW Government rejected IPART’s recommendation that the
off-peak discount on trains be increased from 30 per cent to 40 per cent.
79. Davies (2011).

Figure 5.2: Public transport use is highly concentrated at peak periods
Average half-hourly weekday train boardings on Melbourne public transport
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Source: PTV/VicRoads, unpublished.
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parking levy is an attractive instrument for governments because it
helps to better align the incentive to drive with the full costs to the
community of one person driving.

Levies on city parking affect not only the incentives of individual
motorists but also the incentives of employers, who may decide to cash
out their employee car parking benefits if the levy is increased.

A levy increase in Melbourne would be easy to implement and would

have no additional administration costs. On its own it would not have an

overwhelming impact on congestion, but it would be a useful interim
measure before the introduction of congestion pricing. The extra
revenue from an increased levy could be directed to improving public
transport.

5.3 A limited role for regulation

Governments can also use regulations to ease congestion. Regulatory
solutions range from the incremental (such as limiting parking, imple-
menting clearways and banning right-hand turns) to the heavy-handed
(such as mandating individuals only drive on certain days,®® requiring
private vehicles to carry a certain number of passengers,?' or stag-
gering start times for schools and jobs). Regulations that discourage
aggressive driving can make travel more enjoyable, and hence less
costly — although this in itself can bring more people onto the roads.®?

We recommend the NSW and Victorian governments expand incre-
mental regulatory measures. For example, limiting the amount of

80. This policy has been implemented in many cities, including Paris, Athens, Delhi,
Sé&o Paulo, Beijing and Mexico City. Vehicles may not be driven on certain days
based on the last digit on their number plate. Such policies have generally been
implemented to reduce air pollution but could be used to target congestion.

81. For example, Jakarta’s “three-in-one" policy required a minimum of three
passengers before a vehicle could travel on some major roads or in peak periods.
Hanna et al. (2017).

82. Arnott (2001, pp. 10-11).

Figure 5.3: Public holidays make a difference to congestion, school
holidays not so much
Average effect of day-of-week and holidays on trip time

00/0 -

-5%

-10%

Tue Wed Thu Fri Public  School

holiday holiday

Notes: Linear model of peak trip duration for each morning and afternoon sampled,

controlling for origin-destination and time of day. Estimates are with respect to non-
holiday Monday mornings.

Source: Grattan analysis of Google Maps.
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on-street parking and banning right-hand turns in congested areas
would reduce the attractiveness of driving there and could improve
traffic flows, particularly on busy arterials.

But we are wary of heavy-handed, system-wide regulations. The
NRMA (2013) claims that road speeds in Sydney increase by at least
50 per cent during school holidays, which is often cited as a reason
to promote flexible working hours or staggering school start time to
address congestion.

Our analysis does not support this claim. Congestion during the Easter
and mid-year school holidays of 2017, whether measured using speed

or trip duration, was no different to congestion during the school term —
in both Melbourne and Sydney. Public holidays were associated with a
10 per cent reduction in travel times; school holidays barely registered

(Figure 5.3 on the previous page).

While some trips are quicker during school holidays — such as, unsur-
prisingly, trips to and from schools in local communities — our analysis
does not support the idea that changing school hours will substantially
ease road congestion.

Therefore we do not recommend the popular idea of staggering school
start times to reduce congestion, or any of the other heavy-handed
solutions which have created unintended costs overseas.®

83. For example, Mexico’s number-plate policy resulted in increased car sales;
Jakarta’s “three-in-one” policy resulted in a market where people could “buy”
passengers to ride in their car (Mathiesen (2014)).
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Roads are “congested” when the number of vehicles using them
causes unacceptable levels of discomfort and delay.®* But of course
“unacceptable” means different things to different people. Three
different perspectives — those of motorists, engineers, and economists
— provide definitions that can help policy-makers.®

The three perspectives are set out below.

For motorists, a road is too congested if their speeds drop too far and
their trip takes too much longer than expected. Expected travel time
is subjective, and depends on location, time of day, and type of road.
The motorist’s perspective is sometimes referred to as “perceived”
congestion.8

The main way to assess congestion from the motorist’'s perspective is
to compare travel times when there is congestion with travel times for
the same trip when there is no congestion — usually in the middle of the
night.

This measure is useful for policy-makers only when comparing con-
gestion across cities of similar sizes. This is because the economic
cost of congestion depends on the size of the city. If a trip takes 50
per cent longer in peak hour than it would in the middle of the night,
the economic costs it imposes will be larger in a city that has longer
average trip lengths and more people taking the trip — i.e. in larger
cities.

84. Falcocchio and Levinson (2015, p. 93).
85. Wallis and Lupton (2013, p. 7).
86. Falcocchio and Levinson (2015, p. 108).
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So comparing Sydney with Melbourne is much more useful than
comparing Sydney with, say, Canberra.

Reliability is also important to motorists; the predictability of a trip’s time
determines how much of a buffer people need to leave if they have to
arrive at their destination by a specific time.

Traffic engineers consider a road congested when more vehicles are
attempting to use the road than it has physical capacity to carry.®”
Capacity refers to the maximum number of vehicles the road is capable
of carrying over a fixed period — the maximum possible throughput.

When traffic flows are moderate, more vehicles can enter the stream

of traffic and the overall throughput of the road can keep increasing.
But there comes a point where more vehicles entering the stream of
traffic leads to a crop in overall throughput: when individual vehicles
slow down to deal with all the other vehicles braking, changing lane and
sharing the road space.

The first curve in Figure A.1 on the following page shows traffic
throughput initially increasing with greater traffic density, but eventually
decreasing as the number of vehicles on the road becomes too high.

The second curve in Figure A.1 tells a similar story. Reading the

curve clockwise, speed gradually falls as traffic density increases. But
throughput continues to increase up to a certain point (the “bullet nose”
of the curve), after which speed and throughput both decline.

87. Wallis and Lupton (2013, p. 7).
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The first half of each curve in Figure A.1 shows “normal” congestion.
The second half shows “hyper” congestion: the road is being used
beyond its capacity.

Each time a vehicle joins a road, it slows everyone else. This can
impose a cost on the other motorists, even before the road becomes
hyper-congested. The following section focuses on this way of viewing
congestion.

Economists focus on the costs and benefits that road users experience
at different levels of traffic flow. They pay particular attention to the
difference between the private cost of an additional trip and the social
cost of that trip.

The private cost is incurred by the person who takes the trip, and
includes tolls, the cost of fuel, the cost of wear and tear on a car
and the value to the person of the time taken to make the trip.

The social cost is the private cost plus the cost that the trip may
impose on others, mainly in the form of the time added to the trips
of every other road user.®8

Economists will see “excessive” congestion well before engineers do; it
is not hard to imagine that, when a road is busy, the social cost of a trip
may be much higher than the private cost of a trip (Box 3 on page 17).

88. The social cost excludes any tolls, because they are transfers to another party. As
well as congestion, social costs include pollution and accidents.
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Figure A.1: Optimal traffic levels depend on the relationship between
throughput, density and speed

Traffic throughput (e.g. vehicles per hour), density (e.g. vehicles per 100
meters of road) and speed (e.g. km/h)

>
»

“Normal” | “Hyper”
congestion | congestion

Traffic throughput

v

Traffic density

>
»

“Normal”
congestion

“Hyper”
congestion

Traffic speed

v

Traffic throughput

Notes: These curves present the theoretical relationship between these variables.
Gonzales et al. (2011) provide empirical evidence for this relationship using data from
a range of cities internationally.

Source: Arnott (2015, p. 29) and Austroads (2015).
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The primary data source for this report consists of trip time estimates
for approximately 350 origin-destination pairs in Sydney, Melbourne,
and Brisbane, made available by Google. Census data is also used.®®

Google provides an Application Programming Interface to its ‘Distance
Matrix’ service, which returns an estimate of trip duration and distance
in response to a query.

The Distance Matrix is proprietary, so neither its source code nor
broad, reliable measures of its accuracy are publicly known. Its
estimates likely draw on sources including posted speed limits, actual
travel times from previous users, and real-time and historical traffic
information from road authorities and telecommunications metadata.

We regard the estimates as reliable. The market for high-accuracy es-
timates of trip times is competitive and mature. In addition, high-quality
data that could be used to provide accurate estimates of trip times and
traffic conditions, while requiring extraordinary resources, is available
in high volumes. The popularity of Google Maps is good evidence that
estimates from its API are the best publicly available.

The 350 origin-destination pairs were chosen to provide insight to a
number of different journeys (such as CBD commutes, commutes to
other employment destinations, cross-city journeys, local journeys and
leisure trips) within Australia’s major cities. They do not represent every
trip that motorists may take.

89. At the time of publication, the most recent data on journeys to work was from the
2011 Census.
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Trip time estimates for these 350 core trips were collected 25 times a
day (at 15-minute intervals during the peak and hourly or 2-hourly off-
peak), between March and September 2017, using the API.

During this time, extra routes were added to the sample to enable more
in-depth analysis. These included routes along arterial roads, which
we used to analyse the level of service of particular roads; journeys

to work that replicate the journeys reported in the 2011 Census; and

a comparison of tolled and untolled route options for particular origin-
destination pairs using the “avoid tolls" function.

Google’s Terms of Service prohibit storing or analysing data returned
by the Distance Matrix (Grattan Institute obtained an exemption from
this clause). While we believe the estimates to be reliable, they were
not produced for research purposes.

Estimates returned by the Distance Matrix may not reflect the actual
time taken. In particular, an estimate of trip duration only applies when
the trip is started. At one extreme, if an accident occurred in the M5
tunnel near Sydney Airport, drivers already on the freeway may have
no option but to wait until the accident is cleared. Yet the estimates
from the Distance Matrix at the time have the option to avoid the tunnel,
thus masking the experience of those in the tunnel.

There are other minor curiosities too. For example, estimates do not
always satisfy the triangle inequality. That is, the estimated trip time

from A to B may be longer than the sum of trip times of Ato C and C
to B.

Furthermore, queries were sent using an origin and destination
address, but since the APl interprets these addresses it can also
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misinterpret them — either the origin or destination actually used may
be wrong and provide a spurious estimate. We excluded observations
that were clearly misinterpreted, but this filter would not detect all errors
of this kind.

Grattan Institute 2017
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Table C.1: Melbourne routes

Classification Origin Destination Days sampled Min. trip time (mins)
CBD commuting Melbourne CBD Brighton 160 17:06
Camberwell 160 16:05

Caroline Springs 160 25:56

Coburg 160 19:41

Craigieburn 107 38:00

Cranbourne 160 38:49

Dandenong 160 27:28

Diamond Creek 107 34:11

Doncaster 160 18:39

Donnybrook 60 39:58

Footscray 107 14:46

Frankston 107 40:33

Heidelberg 160 17:33

Hoppers Crossing 160 28:34

Kew 107 13:17

Melbourne Airport 160 25:55

Moonee Ponds 107 17:07

Oakleigh South 160 20:27

Port Melbourne 160 10:39

Rowville 160 25:54

Sunbury 107 36:19

Sunshine West 160 20:21

Capacity tester — arterial Keilor East Sunshine 60 10:46
Preston Preston 93 3:15

Vermont South Glen Waverley 93 3:39

Watsonia Macleod 93 2:46
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Classification Origin Destination Days sampled Min. trip time (mins)
Capacity tester — freeway Box Hill North Nunawading 93 4:31
Glen Iris Mount Waverley 93 7:33

Port Melbourne Spotswood 93 5:37

Cross city Richmond Essendon 165 22:40
Footscray Richmond 165 19:09

Hawthorn Northern Hospital Epping 165 33:24

Point Cook Glen Waverley 165 39:02

Freight West Melbourne Port Altona 155 18:43
Bacchus Marsh 155 40:47

Dandenong 155 33:38

Somerton 155 24:12

Truganina 146 23:16

Melbourne Airport Dandenong 162 47:13

Northern Hospital Epping 162 18:49

Hotspot Cranbourne North Berwick 141 8:55
Mernda South Morang 139 10:33

Parkville Coburg Library 141 10:22

Seaford Carrum Downs 141 9:00

Inner suburb short trip Melbourne CBD Carlton 162 4:35
Richmond South Yarra 162 4:24

Clifton Hill Prahran 162 12:05

Southbank South Yarra 162 8:01

Leisure trip Melbourne CBD North Fitzroy 162 10:09
Albert Park Melbourne CBD 162 8:28

Preston 162 24:20

Richmond Keilor 162 23:34

Seaford 162 34:42

Braybrook Carlton 162 15:38

Grattan Institute 2017

Continued on next page

53



Stuck in traffic? Road congestion in Sydney and Melbourne

Table C.1: Melbourne routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Chadstone Bentleigh 162 11:51

Maribrynong Sunshine 162 8:19

Mornington Melbourne CBD 162 52:09

South Yarra St Kilda 162 717

Middle ring short trip Caulfield racecourse St Kilda baths 162 10:19
Chadstone Blackburn station 162 17:10

Clayton Monash Medical Centre 162 5:48

Maribrynong Keilor East 162 6:02

Moonee Ponds Essendon DFO 162 7:32

West Footscray Yarraville 141 7:10

Non-CBD employment centre trip  Box Hill Preston 162 23:20
Bundoora Footscray 164 30:26

Clayton Frankston 162 24:47

Collingwood Essendon 162 19:32

Docklands Blackburn 162 28:43

Fitzroy Clayton 162 25:47

Flemington East Kew 162 17:41

Melbourne Uni Williamstown 162 22:04

South Yarra Kew 162 12:52

West Melbourne Richmond 162 11:40

Yarraville St Kilda 162 18:51

Outer areas short trip Berwick Dandenong 162 16:07
Dandenong North 141 16:42

Deer Park St Albans 162 5:06

Montrose Primary School Lilydale High School 162 9:43
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Table C.2: Sydney routes

Classification Origin Destination Days sampled Min. trip time (mins)
CBD commuting Sydney CBD Artarmon 165 12:17
Blacktown 165 35:50

Bondi Beach 152 15:44

Campbelltown 165 44:04

Castle Hill 165 29:19

Coogee 152 14:08

Cronulla 165 32:24

Gosford 165 60:06

Hornsby 165 28:45

Hurstville 165 25:11

Liverpool 165 34:12

Macquarie Park 165 17:25

Manly 162 24:11

Marrickville 165 1712

Mona Vale 165 36:56

Mosman 152 12:10

Penrith 165 50:26

Ryde 165 18:25

Sydney Airport 165 12:18

Windsor 165 47:09

Auburn 155 29:08

Carlingford 155 24:53

Denistone 155 22:03

Hunters Hill 72 14:17

Capacity tester — arterial Fairfield West Liverpool 93 6:04
Leichhardt Sydney CBD 93 4:13

Maroubra Kingsford 93 3:29

Continued on next page
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Capacity tester — freeway Neutral Bay Artarmon 93 6:23
Padstow Milperra 93 4:55

Prospect St Marys 93 14:02

Freight Penrith Yennora 138 31:46
Campbelltown Chullora 155 30:51

Sydney Airport Campbelltown 155 30:38

Clyde 155 29:12

Enfield 128 16:08

Penrith 155 48:12

Port Botany 139 9:51

Yennora 138 29:39

Port Botany Campbelltown 146 38:42

Enfield 128 23:42

Gosford 146 70:25

Moorebank 139 26:28

(F3 Mt Colah) Enfield 128 32:39

West Pennant Hills Sydney Airport 155 28:33

Hotspot Parramatta Mount Druitt 141 20:18
Burwood Homebush 141 8:40

Inner suburb short trip Randwick Redfern 107 11:07
Ashfield Sydney CBD 107 9:44

Lane Cove Cremorne 155 9:07

UNSW USyd 155 11:36

Interstate freight West Melbourne Port Campbelltown 155 467:59
Clyde 155 498:00

Enfield 128 493:19

Port Botany 139 498:02
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Acacia Ridge Campbelltown 162 615:22

Clyde 162 590:12

Enfield 135 595:38

Port Botany 146 603:16

Interstate freight (cont.) Altona Campbelltown 162 473:08
Clyde 162 503:10

Enfield 135 498:32

Port Botany 146 503:14

Brisbane Airport Campbelltown 162 619:33

Clyde 162 594:27

Enfield 135 599:43

Port Botany 146 607:22

Somerton Campbelltown 162 446:00

Clyde 162 475:56

Enfield 135 471:24

Port Botany 146 476:12

Leisure trip Liverpool Cronulla 155 38:26
Balmain Barangaroo 155 10:06

Bondi Beach Surry Hills 155 12:35

Chatswood Campbelltown 155 51:04

Chester Hill Olympic Park Stadium 155 14:21

Hammondville Paddington 155 31:06

Manly Moore Park 155 27:18

Palm Beach Homebush 155 53:13

Rockdale Glebe 155 18:35

Westmead Randwick 155 35:04

Middle ring short trip Macquarie Park Homebush 155 14:49
Ryde Homebush 141 10:08

Parramatta 155 11:18
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Middle ring short trip (cont.) Cronulla Hurstville 155 19:04
Forestville Brookvale 141 8:54

Pennant Hills Hornsby 141 12:56

Pymble Hornsby 155 10:42

Tempe Stanmore 141 7:05

Non-CBD employment centre trip  Macquarie Park Hunters Hill 72 13:38
Mount Colah 155 20:20

Bankstown Cabramatta 155 19:42

Parramatta Prospect 155 11:44

North Sydney Coogee 155 18:29

Ashfield Penrith 155 43:29

Bondi Beach Dulwich Hill 155 23:35

North Shore Hospital Frenchs Forest 155 17:04

Norwest Business Park Eastwood 155 21:30

University of NSW Burwood 155 24:39

University of Sydney Marrickville 155 8:27

Outer areas short trip Penrith Mount Druitt 155 16:59
Bankstown Airport Liverpool 155 15:34

Dee Why Mona Vale 155 13:57

Sydney SA2 Sydney CBD Balgowlah 86 16:33
Bellevue Hill 86 11:23

Bondi Beach 86 17:05

Bronte 86 15:17

Coogee 86 18:14

Cremorne 86 8:30

Drummoyne 86 8:49

Killara 86 19:32

Leichhardt 86 9:02

Maroubra 86 18:02
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Sydney SA2 (cont.) Sydney CBD (cont.) Mosman 86 12:56
Paddington 86 9:47

Randwick 86 14:17

Riverview 86 12:23

Roseville 86 17:18

Vaucluse 86 15:46

Wareemba 86 12:54

Willoughby East 86 10:56

Zetland 86 9:27

Freshwater Allambie Heights 86 7:03
Balgowlah 86 8:37

Beacon Hill 86 6:31

Collaroy Plateau 86 10:43

Dee Why 86 5:48

Frenchs Forest 86 12:14

Manly 86 8:43

Warriewood 86 16:17

Penrith Blaxland 86 12:02
Cambridge Park 86 5:08

Cranebrook 86 8:14

Emu Plains 86 8:25

Glenmore Park 86 11:35

Kingswood 86 4:53

South Penrith 86 5:07

Springwood 86 21:27

St Clair 86 13:04

Campbelltown Ambarvale 86 8:32
Bradbury 86 712

Camden 86 17:30
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Sydney SA2 (cont.) Campbelltown (cont.) Eschol Park 86 7:35
Minto 86 9:58

Mount Annan 86 9:39

Narellan 86 12:50

Ruse 86 7:10

Baulkham Hills Baulkham Hills 86 7:57
Castle Hill 86 10:22

Glenwood 86 10:24

Kellyville 86 9:36

Lalor Park 86 10:20

Quakers Hill 86 15:30

Stanhope Gardens 86 11:57

Blacktown Blacktown 86 712
Lalor Park 86 5:30

Marayong 86 4:46

Oakhurst 86 11:20

Quakers Hill 86 7:52

Seven Hills 86 9:08

Woodcroft 86 9:39

Sutherland Caringbah South 86 10:36
Cronulla 86 12:39

Engadine 86 12:28

Gymea Bay 86 6:19

Jannali 86 7:05

Menai 86 6:33

Liverpool Casula 86 5:57
Chipping Norton 86 7:21

Green Valley 86 11:11

Holsworthy 86 8:29

Continued on next page

Grattan Institute 2017



Stuck in traffic? Road congestion in Sydney and Melbourne

Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Sydney SA2 (cont.) Liverpool (cont.) Prestons 86 8:19
West Hoxton 86 10:59

Castle Hill Baulkham Hills 86 9:06
Cherrybrook 86 7:20

Kellyville 86 8:31

Middle Dural 86 19:24

Stanhope Gardens 86 12:35

Ingleburn Ambarvale 86 19:20
Eschol Park 86 11:27

Macquarie Fields 86 6:43

Minto 86 5:18

Mount Annan 86 17:17

Warriewood Avalon Beach 86 14:20
Collaroy Plateau 86 10:25

Dee Why 86 13:31

Mona Vale 86 5:34

Newport 86 8:21

Caringbah South Cronulla 86 6:03
Engadine 86 17:42

Gymea Bay 86 7:42

Miranda 86 5:47

Frenchs Forest Collaroy Plateau 86 15:15
Dee Why 86 10:52

Freshwater 86 12:42

Warriewood 86 16:20

Miranda Caringbah South 86 6:39
Cronulla 86 8:37

Engadine 86 15:04

Gymea Bay 86 5:12
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Table C.2: Sydney routes (continued)

Classification Origin Destination Days sampled Min. trip time (mins)
Sydney SA2 (cont.) Macquarie Park Carlingford 86 11:50
Cherrybrook 86 12:55

Eastwood 86 9:41

Epping 86 714

Ryde 86 9:50

Bankstown Georges Hall 86 8:45
Greenacre 86 7:28

Panania 86 11:44

Yagoona 86 5:40

Randwick Chifley 86 10:32
Coogee 86 4:28

Kensington 86 5:53

Maroubra 86 7:05

Hornsby Berowra Heights 86 18:07
Mount Colah 86 7:02

Thornleigh 86 6:01

Parramatta Greystanes 86 11:02
Merrylands 86 6:45

North Parramatta 86 6:13

Old Toongabbie 86 11:55

Wetherill Park Bossley Park 86 6:58
Green Valley 86 12:20

Smithfield 86 7:01

Eastern Creek Blacktown 86 6:41
St Clair 86 13:02

Katoomba Hazelbrook 86 17:09
Wentworth Falls 86 9:05

Mount Annan Camden 86 10:10
Narellan 86 5:42
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Classification Origin Destination Days sampled Min. trip time (mins)
Sydney SA2 (cont.) Naremburn Riverview 86 7:54
Willoughby East 86 6:12

St Marys Cambridge Park 86 10:57

St Clair 86 8:00

Windsor Richmond 86 12:26

Tennyson 86 21:27

North Sydney Mosman 86 9:31

Riverview 86 7:36

Richmond Tennyson 86 8:45

Windsor 86 11:33

Chatswood Willoughby East 86 4:45

Condell Park Panania 86 8:53

Cronulla Caringbah South 86 5:31

Minto Eschol Park 86 8:40

Narellan Mount Annan 86 6:54

Oakville Tennyson 86 20:52

Sylvania Cronulla 86 9:26
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