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The JIVE projects will demonstrate nearly 300 fuel cell buses in
20 different cities across Europe -
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T Objectives:

¢ A Deploy nearly 30uses&

associatednfrastructure

/ A Stimulate the market for FC
busesin Europe by creating
demand for hundreds of
vehicles

A Lower the pricesf fuel cell
buses using joint
procurement and economies
of scale

A Demonstrate routes to
achievelow cost renewable
hydrogen

9 JIVE buses AUSTRIZ

9 JIVE 2 buses SLOVE!
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While fuel cell bus costs have fallen significantly, further

reductions will be needed for commercially viable offers [ {emd

Capital costs of fuel cell buses ordered in different years
(non-articulated single deck buses)

Range indicated by
certain OEMs
considering

commercial roll-out
2009 2012 2014 2017/18 2020 2023 <€350k per bus,
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Hy - buses per year and

continuity of
Year of bus order & relevant project demand
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While the first JIVE buses are still to be deployed, progress has
been made in terms of procurement and contracting H@

A Established a joint procurement framewori the UK cluster with two
manufacturers meeting the conditions

A Bus ordersplaced by several cities:

A Bolzano (12 Solaris buses) Capex target of

A Cologne (30 VaHoolbuses) <€650k/bus (base

A London (20Nrightbusdouble deck buses) vehicle, nonarticulated)
A RheinMain (11 buses frorebe EUROPA) met by several different
A Pau (8 Vaitoolbuses (5 in JIVE 2)) suppliers

A Wuppertal (10 Vatdoolbuses)

A Longer bus operations plannegd most projects planning for 10 years of operations
(compared to 23 years In previous small scale demo prOJects}/

A Tenders ongoingin several other cities

A Stimulation of the fuel cell bus market in Europe
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OEMs in Europe are responding to the growing demand for FC
buses and preparing to offer new solutions m

ZERO EMISSION

12 European bus OEMs with fuel cell buses demonstrators / offering fuel cell buses for ¢

)
DAIMLER

EvoBus

ALEXANDER 2
DENNIS P

Source: Element Energy (based on public announcements). Note: lists are not exhaustive. elementenergy S



The first JIVBRuses from Vahloolwill begin operation this
year in Cologne, Wuppertal & Pau m

m

cities to receive buses in JItHs summer.
A The buses, (30 for Cologne, 10 for
Wuppertal) are 12m buses from Vétool

A Pauwill receive first of a kind 18 m buses fro
VanHoolin autumn 2019

A They will be used in Bus Rapid Transit (BRT)
system, a world premiere with fuel cell vehicle™ ===
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The early phase of JIVE has also exposed several challenges
associated with FC bus deployment ;

Key risks and challenges in JIVE

A Joint procurement exercises: not always the most appropriate mottel

facilitate the commercialisation of fuel cell busgknking projects has gg%;}&g
downsides as well as benefits g,lg"-&:‘é g’;g.,,,g,i
I s

LW R

A Multiple sources of funding; means FCH 2 JU funding is well leveraged, but
this adds complexity and timescale challenges

A Need to procure HRS / }$upplies in parallel with buses fuel costs are a
critical element of the total cost of ownership

A Achieving affordable maintenance costsr FC buses and finding an
appropriate risk sharing approach given the uncertainty over lifetime costs

A Challenge for cities / operators to commit to ordering large fleets without BOU;;J "
full certainty over lifetime costg & -X ¢ 2 FFSNAR Yl & 0SS
adopters
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What happens after JIVE? m

The commercial phase...

A The JIVE projects are beginning to show results and a number nf
cities and organisations are now looking at how to move to tt
next commercial phase.

A There are some important ingredients to move beyond JIVE:
A Scale of bus demand

A Scale of demand at a depot
A Access to low cost energy

A Achieving this will require continued commitmentgro
emission policieX @A G K2dzi LINBE2dzRAOS

AX YR At AY 3y Emait ol Yeal® LISC N8
fleets, ideally in concerted procurements. ;

A Projects and plans are emergirfigr the next phase of
deployment in the early 2020s.
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The next phase: H2Bus Europe will deploy 600 buses in
Denmark, Latvia & the UK, at more affordable prices m

Single Deck-12m
/ ;« v PRICE J ( \‘ RANGE EXTENDED
& ) <375k \' ') >450 km* >675 km’

Articulated - 18 m oeliveries from 2021

(€ PRICE (@) g RANGE EXTENDED

', % ‘<465k ‘Gur >520 km* >750 km"”

Double Deck -10.9m
/ ;;\) PRICE s“f 2[ RANGE " EXTENDED"
- S <410k \ f‘ '/ >310km”* >420 km’

Source: H2 Bus Europe

ZERQ EMISSION

HYDROGEN
PRICE
5-7 EUR/KG*

pendent on local fac
Achlevable at depots of 'lOOFCEB nd |GI1 Kypk <€40/MWh.

Fossil parity means that the cost of
driving 1km with a fossil-based polluting
bus is equal to driving 1km in an FCEB.
This is already achievable today
in several markets.
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Follow the JIVE projects at the upcoming ZEB conferencm.

ZEB 2019: SAN FRANCISCO ZEB 2020: PARIS

EUROPEAN
ZERD EMISSION BUS
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SAVE THE DATE

Paris — Spring 2020

26-27th September 2019

European and international public transport operators have complimentary registration  to all
ZEB conference events (up to two registrations per organisation). Please contact
poppy.rivett@element-energy.co.uk for further details.
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