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Cl-class. Melbourne tram. by Bernard Spraqgq



https://www.flickr.com/photos/88123769@N02/26319555038
https://www.flickr.com/photos/88123769@N02
https://creativecommons.org/licenses/cc0/1.0/?ref=ccsearch&atype=rich

The Importance of the Bus System in Melbourne

Melbourne bus by Simon_sees is licensed under CC BY 2.0



https://www.flickr.com/photos/39551170@N02/48413829267
https://www.flickr.com/photos/39551170@N02
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
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Melbourne’s current bus system is

Inequitable




Melbourne’s
bus routes
are
oftentimes
meandering
and
inefficient.
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Current Bus Routes in Melbourne (Pandangwati & Milyanab, 2017)




Melbourne’s buses have unnecessarily long wait times.

20 - 30
minutes

®
mlnut e S Santillan. (2021). Passengers Waiting for Melbourne Bus. Melbourne, Victoria, Australia




The Melbourne population has grown 48% in the past 20 years.

Population Growth In Melbourne
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Google. (n.d.). [Tullamarine Freeway].



https://www.google.com/maps/place/Tullamarine+Fwy,+Melbourne+VIC,+Australia/@-37.6934053,144.9128741,10.27z/data=!4m13!1m7!3m6!1s0x6ad65b7080f546b3:0x8c14e20e6c5a170e!2sTullamarine+Fwy,+Melbourne+VIC,+Australia!3b1!8m2!3d-37.7029508!4d144.889006!3m4!1s0x6ad65b7080f546b3:0x8c14e20e6c5a170e!8m2!3d-37.7029508!4d144.889006?hl=en

The spatial distribution of public services in Melbourne is

less equitable than in other Australian cities.
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Just from tailpipe emissions, Melbourne’s buses emit:

78,300

tonnes C02 each vyear



down

ing

lent to cutt

1S 1S equiva

Th

every year

12



Provide recommendations for
increasing the efficiency, equity, and
sustainability of the bus system

throughout Greater Melbourne.


https://slidesgo.com/
https://www.flaticon.com/
https://www.freepik.com/

Project Approach

Investigation of
Equity in Bus

Accessibility

Case Studies of Implications of
Various Bus Electric Bus

Systems Implementation




Findings and Analysis

Co2 carbon dioxide icon by Tommaso.sansone9l is licensed under CCO


https://commons.wikimedia.org/wiki/File:Co2_carbon_dioxide_icon.png
https://commons.wikimedia.org/wiki/User:Tommaso.sansone91
https://creativecommons.org/share-your-work/public-domain/cc0/

Case Studies of Various

Bus Systems

West Vancouver Municipal Transit 1603 by Blue Bus Fan is licensed under CC BY-SA 4.0 Transport NSW liveried (2514 ST) by Bidgee is licensed under CC BY-SA 3.0



https://commons.wikimedia.org/wiki/File:West_Vancouver_Municipal_Transit_1603.jpg
https://commons.wikimedia.org/w/index.php?title=User:Blue_Bus_Fan&action=edit&redlink=1
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://commons.wikimedia.org/wiki/File:Transport_NSW_liveried_(2514_ST),_operated_by_Sydney_Buses,_Custom_Coaches_CB80_bodied_Volvo_B7RLE_on_Loftus_Street_in_Circular_Quay.jpg
https://commons.wikimedia.org/wiki/User:Bidgee
https://creativecommons.org/licenses/by-sa/3.0/deed.en

World pacific 0001 by Stepshep is licensed under CC BY-SA 4.0
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https://commons.wikimedia.org/wiki/File:World_pacific_0001.svg
https://commons.wikimedia.org/wiki/User:Stepshep
https://creativecommons.org/licenses/by-sa/4.0/deed.en

Meet Our Interviewees

John Dr. John Private Bus
Storrie Stone Operator

Melbourne, Australia Melbourne, Australia Sydney, Australia

Dr. Peter Gordon Dr. Gregory
Newman Price Trencher

Perth, Australia Vancouver, Canada Sendai, Japan




Efficiency is the Most Important Aspect of
Public Transportation

® High frequency leads to efficiency
® Melbourne continues to struggle with effective routing
® Traffic congestion is a big problem hurting efficiency in Melbourne

® Electric buses improve efficiency




An Equitable and Accessible Bus System
Will Satisfy More Users

® C(Cities should use public transportation stations as a center for urban
growth

® Rapid population growth in Melbourne has resulted in a disparity in
equal access and a non-service

® While electric vehicles lead to equity problems, electric bus
implementation can promote equity




Other Systems Vary in Approach on
Public & Private Relationships

® DMelbourne has always been run by private operators
O Government reqgulation - who controls the bus routes?

® Hard to implement reform due to contracts

O Operators are paid per km, not per passenger
® Perth smartly privatized its bus system

® Vancouver is run by the city, not the province

21



There are a number of barriers to
electric bus implementation.

® Phasing out diesel buses should be given as much thought as
introducing electric buses

® Melbourne's electricity grid will need to be upgraded
O There is also a land scarcity concern

® FElectric buses are expensive for small family operators in Melbourne to
adopt




Investigation of Equity in Bus Accessibility
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Transdev Melbourne number 360 by Liamdavies is lj;ga_nsed under CC BY-SA
= = % = =



https://commons.wikimedia.org/wiki/File:Transdev_Melbourne_number_360_(0360AO)_Volgren_bodied_Scania_in_PTV_livery_on_route_232_in_Queen_St,_December_2013.jpg
https://commons.wikimedia.org/wiki/User:Liamdavies
https://creativecommons.org/licenses/by-sa/3.0/deed.en

Most passengers are dissatisfied with Melbourne’s bus system.

On a scale of 1 to 5, how satisfied are you with Melbourne's bus
system?
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Many passengers have waited over half an hour for the bus.

What is the longest time you have ever had to wait for a bus?

10 - 20 min 20-30min @ 30-45min @ 45min-1hour @ Over1hour




An overwhelming number of passengers value short wait times.

Which of the following options is the most important to you during a
bus ride?

72.7%

@ Short trip durations Low carbon footprints Short wait times at bus stops @ Comfortable rides




“The growth has been faster than the
state has been able to keep up with
. . . the wealthy suburbs have got

bus, train and tram services . . . the

gap for those lower income areas

continue to widen.” - John Storrie




Routes seem to cater more towards higher income localities.
. I
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Bus routes seem to cater to highly populated areas.

Populations of
Localities




“As it grows, there are more and

more areas without service, or you've

got to dilute the service offering . . .
people get what is essentially a
non-service - an hourly service or

worse.” - John Storrie




Implications of
Electric Bus
Implementation

de Fan Bus, difusion

BYD K9 en Fetransrio 2014 by Galeria rensa is licensed under CC BY 2.0



https://www.flickr.com/photos/86223174@N03/15651372070
https://www.flickr.com/photos/86223174@N03
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich

Assessment Assumptions

Only comparing diesel fuel and electric bus batteries
Australia manufactures lithium-ion batteries

Crude oil imported from Middle East

Diesel Fuel refined in Singapore, China, and South Korea

Excluded truck emissions

Bus fleet emissions may be very variable
O Number of oil rigs used

O Number of transportation/distribution trips




Fuel and batteries go through similar production processes.

Vehicle
Operation

Extraction Transportation Distribution

Refining

4.411 tonnes 24.000 tonnes 60 tonnes CO2e 17.000 tonnes

348 tonnes

CO2e CO2e CO%e

CO2e

Diesel Bus Fuel

= 2 . Vehicle
Extraction Production - End-of-Life Charain
.01 tonnes CO2e 80 tonnes CO2e .01 tonnes CO2e ging
73 tonnes CO2e

Electric Bus Battery

*Assuming a 12 year lifetime for each bus



Fuel produces many more CO,_ emissions than batteries.

Diesel Fuel

45,819

tonnes COze per bus

Li-Ion Batteries

153

tonnes COZe per bus

*Assuming a 12 year lifetime for each bus



Electric and Diesel Buses have similar long-term direct costs.
Electric vs Diesel Costs Comparison

mV2G Savings mBus wCharging Station mFuel m Maintenance m Battery Replacement

Electric

-$50,000 $200,000 $450,000 $700,000 $950,000 $1,200,000 $1,450,000
Costs (AUS) 35



Electric Buses have big savings for the public.

- Emission Impacts Economy User Satisfaction
AU$97,559 + AU$5,242 + AU$80,000

Insurance

I National Security

AU$6,392 AU$52,961

*Assuming a 12 year lifetime for each bus



Savings from Electric Buses are significant.

Per Bus Whole Fleet

AUS$222,572 | AU$600,944,400

*Assuming a 12 year lifetime for each bus






Why should Melbourne convert their bus fleet to electric?

Higher User
Satisfaction and
Ridership

Less air pollution

More equitable access

Net societal benefits

39



How should this change be facilitated?

Charging stations at
existing depots

Small numbers of buses
implemented at once

Incentivize adoption
in contract renewal

Smoother Transition

—
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How can Melbourne’s bus system become more equitable?

Urban center
implementation

Electric bus
implementation

Higher frequency
routing

l

More universal access

—
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What would make Melbourne’s current bus system more efficient?

Computerized signal
priority

Comprehensive usage
guide

Higher frequency,
straightforward routes
with transfer points

1

Higher ridership levels

42



Future Outlook
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