Transitioning towards zero emission buses —
thoughts insights and challenges

A perspective from around Australia and New Zealand

Mark Rowland — Transport & Highways Advisory leader
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electric buses
17% globally in 2020

99y of all

battery
electric
buses are
in China
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80% of them are diesel buses
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electric buses growing exponentially
as older fleets are retired
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Morning

After charging overnight
begins am shift with

370kw/h

and drives 175km during
the first shift

Afternoon

Arrives back at
lunchtime with

45% battery

and charges for 60mins

Starts pm shift and drives

175km

and arrives back at depot
with 35% battery life
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Snapshot

Australia

®* NSW goal 8,000 buses by 2030, 50 new electric buses in 2021. | é

® ACT ban on diesel bus purchases, and 90 new electric buses i — E‘ém
currently. | 2 etro

* QId all buses purchased by 2030 will be zero emissions. Several LN O e Q) v G wmas

trials announced for 2021.
® SA has promised the transition of its entire public transport fleet
® Vic has committed $20 million for a three-year trial of electric buses.

New Zealand

® Wellington 108 by early 2023, (22% of its total fleet). Bids from any
bus companies running diesel vehicles won’t be considered after
2027.

® Auckland Transport 50 buses in operation, no new diesel bus will be
purchased from 2025, with goal to make the entire fleet zero
emissions by 2030.




Key talking points

\YZ.

Outcomes and Opportunities
Policy and Planning
Transition and Technology
Ownership and Operations
Nation Building Exercise?

Systems thinking approach

DISCUSSION PAPER

Zero Emissions Bus Forum

Virtual Event, | October ~ 19 November

@m"ém‘é @ @ZEBForum

ARUP

Credits

This discussion paper could not have been produced without our interviews.
We would like to thank the following people for their time and willingness

10 participate

Transport for New South Wales
Evan Walker

Director Smart Innovation Centre
Andrew Hooley

Project Manager

Volvo Austrs
David Mead
General Manager
Robyn Thomson
Director Corporate Affairs

Busways
Byron Rowe
Managing Director

Custom Bus Group Pty Ltd
Grant Mascord
National Contract Manager

Transit Systems

Greg Balkin

General Manager, New Technologies
and Innovation Transition Director

Department of Transport

and Main Roads

Matthew Longland

Deputy Director-General, Translink

GoBus, Kinetic
Terry Campbell
Director of Engineering

Department of Transport Victoria
Joe Monforte

Executive Director, Commercial and
Economic Policy

Kieran Hurley

Senior Policy Officer

Auckland Transport
Darck Koper

Manager Bus Services

Stacy van der Putten

Group Manager — Metro Services
Mark Lambert

Executive General Manager
Integrated Networks

Keolis Downer

David Franks

Chiefl Executive Officer

Laurent Offroy

Chief Operating Officer Bus and Coach

UI'TP Australia New Zealand
Michelle Batsas
Angé Anczewska

Arup
UK, Australia and New Zealand
subject matter experts

Juliet Mian

Emma Forde

Terry Lee-Williams

Dominic Taylor

Tim Armitage

Adrian Anderson

Filippo Gaddo

yn Ephraim

Kylie Nixon

Liz Halsted

ARUP



&

Outcomes and
Opportunities

Climate Change and Emissions
Cleaner Air

Energy Resilience and Security
Next Generation Jobs

A new product/service offering
Social licence to operate
Maintenance and operations
Re-imaging our roads and streets




PI an n I n R - 100% zero-emission
uckland'’s Low-Emission
us Roadmap

bus fleet by 2040

Bus
Franchise
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Remaining agile Accounting for Growing our champions
time horizons
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Transition and
Technology

Buses are the easy bit...
Charging options
Hydrogen

Trials to Transition

Tha buses are wirelessly harged via
charging plates st into the road



Ownership
and Operations

Fleet as a Service?
Malintaina competitive market
Driving vehicle affordability

Financial Services
Revenue Model
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JOURNEY TYPES

: 5 S t e I I l @ worrmxeeysomun  Electric Vehicle Charging
Different solutions for a variety of users

o Local Leaf (Casual runaround)

n n OWHDGM(L&(MWNGNMCIS)
I I @ Big Red Bus (Public transport vehicle)
t I I I I @ e

o EV Exec (Executive vehicle) oW

‘ ’ Haul-about (Heavy goods vehicie)
Charging Types (power output and

typical charging duration)
+ Slow <7 kW; suitable for

OUTSIDE Australian Affordability Air quality Local Land use e \(6(20':'0‘;‘:;
SYSTEM bus design of ZEB and standards government planning ::‘;ﬁ:ﬂ‘;ﬁ;‘;ﬂr“""
standards parts monitoring inductive ‘pad to charge; 10 mins
- Battery Exchange Battery swap out

EXCHANGE

Demand on

Complexity energy grid
of ownership
structures { "P.?'r:;:g%‘
INSIDE Opportunity for wonn o
SYSTEM local manufacturing L Depot Motorway Centre 9 y
requirements v _ Off-street |
_ OPERATIONAL Housing 5
Capacity of READINES S
operators to trial —— OF ZEBS \ SenTnaL >
Comfort and DISTRICT
quality of ZEB smw:‘\
i h
Coordinated Transport Authority bus service Bix ool A g8
strategy for ZEBs ZEB Agenda oo
2 Housing “S*'@®
[ [ Public ‘@ Supermarket
Lessons learned Second hand perception
from other market for diesel of ZEBs ARUP
jurisdictions and ZEBs



Pathways to transition

®* Make clear long-term commitment(s) to ZEBs, and set
In motion short term actions

* Think through regulatory frameworks for technical and
safety standards

®* Realise the benefits of coordination and cohesion % @
across all stakeholders and jurisdictions 2EB Forum

* Better educate stakeholders about the benefits and 2020
transition towards ZEBs Zero Emissions

Bus Forum
) . . Report and Key Findings

®* Reduce uncertainty around technology, financing,

Infrastructure and operations
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Transport & Highways Advisory Leader (Australia)

Arup

Sky Park, One Melbourne Quarter

699 Collins Street, Docklands VIC 3008
d: +61 9663 1546 m: +61 40 1798 435

WWW.arup.com

Connect with me on https://www.linkedin.com/in/mwrowland/
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