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The future of urban buses Is electric.

Dr. Michael Faltenbacher, thinkstep AG
(on behalf of Umberto Guida, UITP Research & Innovation Director)
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UITP Strategy for Decarbonisation

Global & integrated mobility vision
Better Quality of Life through high Quality service to passengers

 Cleaner Vehicles

» Accessibility for all

 High commercial speed
 PT Dedicated Infrastructure

» Traffic & operations
management

» Efficiently combined &
» shared mobility
« Smart use of energy in the System |

Policies and strategies promoting Modal Shift

More: UITP «Connecting people and places, Integrated Mobility
Plans for Sustainable Cities » - April 2014
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European Clean fleets: what is
the priority?

B Today ®Only>Eurolll = OnlyEuro VI

" BUSISCLEAN )

Urban Bus contribution
to city transport
pollution (25%) is 8%
calculated per
\ passenger per km /
( )
In Europe, 45% - Euro lll
9 or older )

24,6%

13,2% Renewal of old-bus fleets
is a priority

NMHC NOx v [ Renewal of bus fleet to low/zero )
. Estimated emissions reduction by emissions plus Modal Shift policies
llllllllllllllllllll JB? renewing the fleet has a multiplier effect 01? .air quality
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VY
. /f-:“\ ADNERNCING
ZeEUS j ' thinkstep _ 5 UITE e


http://www.3ibs.eu/

Urban zero emission bus:
European Cities Strategy

2015-2025 Strategies of zero
‘emission bus deployment in
European cities

Data-set 43.000 buses

Rapid evolution in the last years
| 2014 — 2015 one / two test vehicles
2015 — 2016 first entirely electric bus-lines

- 2017 — subset of bus network (tens of
vehicles)

Exercise done in 2015 -~ }
Revision of forecast in 2017 shows higher growth-rate
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Urban bus: market share projections
by propulsion technology in Europe

EU Urban Bus Market Share Evolution

m

o% | 9%

- 2017

2020 2025 2030
* Clean Diesel ® Diesel-Hybrids * Electric Electric (Fuel Cells) ® CNG/Bio-gas

Source: ZeEUS/UITP(VEI)

’fc § WANCING
. thinkstep / s P CE T



5 challenges to address for eBus

UITP tender

New ways to procure:
- Vehicles & Equipments
- Operation services

High upfront cost New challenging
operations
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Standardisation / Interoperability Reinforcing cooperation
energy/bus e
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ZeEUS: a project to support electric bus
deployment

40 Consortium Partners
20 User Group Members

[ljl'l_. JEEN CpmmiLLian
Mt;bility & Transport

" 10 demo cities
50 Observatory Members 22,5 m|II|on€ ~70 electric buses
: : EU funding: 13,5
Coordinator: UITP million € 90 observed cities
800 eBuses

ZeEUS mathodology for a thoraugh
& meaanknegful svaluation e

)4 A set of tools and
= = =2 ¥, guidelines to accompany
=< o bus stakeholders in ebus
- - deployment

1 evaluation methodology
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ZeEUS Demo Cities

EINDHOVEN
43 full electric |

(opportunity)
LONDON
3 plug-in hybrid 18m
(induction)
Double deck
Alexander Dennis

S~

10+ full electric
BOLLORE 12m

10 full electric
¥ SOLARIS 12m

IRIZAR 12 m
2 full electric
Solaris 18m | - 9
l i

5

N 5o Y 2 full electric
X ‘Bulgan SKODA 12m
\ T hal
MUNSTER
5 full electric
12 m Battery Trolleys CRnini ANISTAY S VDL 12m
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2 SOLARIS
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4 ZeEUS Observed cities
eBus Report /

| )
An overview of electric 45“““
buses in Europe Vo o
| oFinland
o
Baltic Sna F_‘Ftﬂl‘li_;:
. BEV, PHEV & Battery Trolley < e BN N
» 90 cities, 800 vehicles United u_e_mng Lithuania; ’
i £, Kingdom ﬂ.__j\\f;
e 32 electric bus manufacturers © . :
« 8 charging system industried
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ZeEUS eBus Performances

ZERO EMISSION URBAN BUS SYSTEM (ZeEUS) PROJECT o nepei hug 2015- g 2016

Figures coming from / cities across EUfOpE
=

|| 'CO;

1,458,161 523,998 752 tons’

Kkm litres: The amount of carbon

; : dioxide emissions
The distance travelled hy The amount of diesel fuel prevented by the ZeFUS

ZeEUS buses running in saved by the ZeEUS bus

i 1
pure electricmode’ project’ bus project

! Forwehicles increasing from 12 1o 32 {21 BEV and 11 PHEW)
! Assuming J81 100 km
* 150 16258 factor for Diesel and Gabi factor for EU electricicy grid mix (2074) and diesel supply

Information based on the 2017ZeEUS eBus Report: An overview of electric buses in Europe
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Ebus deployment

==3 IF — Know & Decide

<Exchange of experiences
<Define own operation needs

<Develop clean-buses deployment strategy

WHEN - Plan & Regulate

=System approach
I eUrban policies

Action lines ' <Funding & Financing
to Support PT ~Project governance

stakeholders

to deploy ZeB ___ WHAT - Select & Procure

Standardised/ interoperable solutions
eProcurement process principles
e|Indicators for procurement evaluation
<Relationship with energy providers

- Joint Effort
of

Institutions
Stakeholders
Cities

A\
L

HOW - Operate & Maintain

<Maintenance (new garage settings)
eDecommissioning (battery after-life)

=Training (new competencies, processes)
eOperations (including charging operations)
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CONCLUSION:
Is electrification a Revo_l_gtion?

Electrification already
produced a revolution
in public transport

From horse-powered to electric trams ]

/ UITP was already following this trend:\

The “high cost of horses’ maintenance
vS. electricity traction” was one of the

key topics discussed at the UITP’s
\_ Berlin Congress in 1886. )
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THANK YOU
| " UITP - BUSWORLD

' INTERNATIONAL BUS
il  CONFERENCE

In collaboration with
Busworld Europe,

@ (Kortrijk) 2017

23rd-24t% Qctober 2017

Umberto Guida — UITP Dr. Michael Faltenbacher
Director Research & Innovation Team Leader Mobility & Transport
umberto.quida@uitp.orqg Michael.faltenbacher@thinkstep.com
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