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This document summarises the key results, learnings and

m.

takeaways of the JIVE, JIVE 2 & MEHRLIN projects ZERO EMISSION

MEHRLIN
JIVE, JIVE 2 & MEHRLIN were three interconnected European flagship projects

supporting the decarbonisation of public transport through the deployment of

hydrogen refuelling stations and fuel cell bus fleets across multiple cities. Co-

ZERO EMISSION - Co-financed by the Connecting Europe

Facility of the European Union

funded by CINEA and the Clean Hydrogen Partnership, they have played a critical
role in advancing hydrogen mobility in Europe, showcasing how cross-border
collaboration can drive the transition to cleaner transport. JIVE

With JIVE 2 having concluded in 2025, this document provides:
ZERO EMISSION

. . 2 Partnershl
- Asummary of the projects and their key results 5

Co-funded by
the European Union

- Insights from real-world implementation for stakeholders JIVE®

- Lessons learned and common themes to guide future hydrogen mobility
initiatives

ZERO EMISSION

Despite the care that was taken while preparing this document, the following disclaimer applies: The information in this document is provided as is and no guarantee or warranty is given that the information is
fit for any particular purpose. The user hereof employs the information at his/her sole risk and liability. The report reflects only the authors’ views. The Clean Hydrogen Partnership and the European Union are
not liable for any use that may be made of the information contained herein.
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Glossary of acronyms

ZERO EMISSION

.
™,

BEB Battery-electric bus(es)

CHJU Clean Hydrogen Joint Undertaking/Clean Hydrogen Partnership
FCB Fuel cell bus(es) - a zero-emission bus powered by hydrogen fuel cells
GWP Global warming potential

HRS Hydrogen refuelling station(s)

LCA Life cycle assessment

JIVE “Joint Initiative for Hydrogen Vehicles Across Europe”

MEHRLIN “Models for Economic Hydrogen Refuelling Infrastructure”
OEM Original equipment manufacturer

PTO Public transport operator

PTA Public transport authority

TCO Total cost of ownership

ZEB Conference Zero Emission Bus Conference
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The MEHRLIN and JIVE projects set out to accelerate the

deployment of hydrogen mobility in Europe

HQ.

ZERO EMISSION

MEHRLIN
JIVE
, JIVE 2
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
What is MEHRLIN? What are JIVE & JIVE 2?
MEHRLIN (Models for Economic Hydrogen Refuelling The JIVE (Joint Initiative for Hydrogen Vehicles in Europe)
Infrastructure) sought to demonstrate a financeable, projects aimed to advance the commercialisation of fuel cell

demand-led business model for hydrogen refuelling
stations, further boosting the deployment of hydrogen as an
alternative fuel in the EU.

The project aimed to achieve this goal by deploying and
operating large stations, coupled with detailed analysis of
their technical and economic performances.

The project was funded via the Connecting Europe Facility
(CEF) programme, implemented by CINEA.

- - Co-financed by the Connecting Europe

Facility of the European Union

buses (FCB).

Through large-scale deployment of vehicles and
infrastructure, the goal was to make FCB commercially
viable for bus operators without subsidy, and for local and
national governments to be empowered to regulate for zero
emission propulsion in their public transport systems.

Funded by the Clean Hydrogen Partnership, successor of
the Fuel Cells and Hydrogen 2 Joint Undertaking (FCH 2 JU).

% Clean Hydrogen
Partnership

Co-funded by
the European Union
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These projects built on earlier European fuel cell bus initiatives but

took deployment to the next level ZERO EMISSION

MEHRLIN and the JIVE projects built on the foundation of preceding European FCB deployment initiatives — but stand out as
the largest and most ambitious to date.

JIVE, JIVE 2 and MEHRLIN

JIVEs / MEHRLIN
projects

E

sAemeaye |
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26 FCB 6 FCB, 1 HRS
290+ FCB, 17 HRS
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Together, MEHRLIN and the JIVE projects created a pan-European

FCB ecosystem

Q¢ 16 Sites
u 7 Deployment Countries
13 Observer Regions

HJQ'

ZERO EMISSION

Together, the three projects played a leading role in the
promotion of hydrogen mobility in public transport by
addressing two critical elements: fuelling infrastructure
and vehicles.

sAemeaye |

MEHRLIN, JIVE and JIVE 2 mostly ran alongside each
other, jointly deploying

* 17 HRS, and

* 290+ FCB, the largest deployment in Europe to date,

* Across 16 sites and 7 countries.

The coordination between vehicle deployment and
infrastructure was key in fostering hydrogen
ecosystems - several buses funded under JIVE refuel at
MEHRLIN stations.

Two sites in Germany, Cologne and Wuppertal,
participated in all three projects.



This was made possible by a diverse consortium of cities,

operators, and industry players

Deployment partners (PTO, PTA, municipalities, industry)
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ZERO EMISSION

The success of MEHRLIN, JIVE & JIVE 2 was made
possible by the collaboration of more than 35 partners
from across Europe.

Spanning a wide range of qualifications, every
consortium member had a role to play in the projects’
accomplishments - from public transport operators and
authorities, to municipalities, industry leaders, sector
experts, as well as supporting partners.

By combining their knowledge and competencies from
planning to implementation, partners engaged in
frequent exchanges throughout the project, providing
opportunities to share insights, lessons and learnings
and to jointly tackle the challenges of hydrogen
mobility.
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A wide range of suppliers delivered the technical solutions to the

projects ZERO EMISSION

A diverse range of suppliers contributed to the MEHRLIN and JIVE projects, providing the equipment (FCB & HRS) and hydrogen
necessary to the deployment of the projects and participating in exchanges with the Consortium.

Throughout the projects, several OEMs (Original Equipment Manufacturers) emerged as frontrunners in the hydrogen mobility market.
Participating OEMs further developed their expertise through these initiatives, leading to new and upgraded solutions.

During the years of the projects, new players emerged on the hydrogen scene, increasing the number of offerings on the market compared to
the start of the project.

H, & HRS suppliers FCB suppliers

sAemeaye |
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5-minute summary: An overview of MEHRLIN

m.

ZERO EMISSION

N\
Key objectives E Achievements

7 new/upgraded HRS in operation

as of June 2023, all reached the target of 12 or 18 months
of operation

& Build/upgrade and operate HRS at 7 sites in 4
countries

Collect and analyse real-world data on technical and
economic performance 615}5 200t+ of hydrogen refuelled

. . . to support FCB fleets
Assess the financing case for HRS using a demand-led

business model

Demonstrate environmental and economic
performance of HRS, testing solutions to reduce costs
and improve efficiency

W. Report on the economics of the station
'@ published and publicly available here.

saguaneyn

Launch of dissemination activities, targeting the D:JI 60+ site visits and local dissemination activities
general public, policy makers, financiers, etc. to raise throughout the project, organised in 4 countries (Germany,
awareness about hydrogen and communicate progress. Italy, the Netherlands, UK)

12


https://fuelcellbuses.eu/sites/default/files/documents/EN%20-%202023%2005%2012%202015-EU-TM-0316-S_D3.1%20PUBLIC%20REPORT_FV_corrected.pdf

Key objectives

Deploy 290+ FCB across 16 European cities

Achieve a price of = €650k (JIVE) and = €625k (JIVE 2)
per standard bus / = €1m per articulated bus

Demonstrate high reliability of FCB (> 90%)
Demonstrate high reliability of HRS (> 99%)

Demonstrate routes to low cost (< 9€/kg) renewable
hydrogen

Deliver positive environmental impacts

Provide evidence of the technical and commercial
suitability of fuel cell buses for further roll-out

Stimulate further uptake of FCB

5-minute summary: An overview of JIVE & JIVE 2

m.

\EJ

i

il

Achievements

Extensive data gathered and analysed

confirming strong overall bus performance, including
excellent fuel efficiency across diverse conditions.

First-of-a-kind deployments

Barcelona was Spain’s first city to incorporate FCB into
their fleet, Pau the first to deploy 18m FCB, Brighton &
Cologne Europe’s first regions with 50+ FCB.

Wide variety of bus models deployed

including standard, articulated, single- & double-decker
buses with an array of configurations and applications.

Actively sharing key learnings with the sector

through ZEB conferences, social media campaigns, JIVE User
Group meetings & public presentations, and four FCB
roadshows.

ZERO EMISSION
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5-minute summary: Key results & learnings from the projects

FCB are capable of meeting
operators’ expectations in
terms of distance travelled,
and in many cases,
reliability, which improved
strongly during the projects.

Sites that have built
redundancy into their HRS
systems show higher
availability levels,
contributing to more reliable
support for bus operations.

Results & learnings: Fuel cell buses

A significant part of the FCB
downtime was linked to
non-hydrogen issues, e.¢g.,
spare part supply shortage
and maintenance delays.

In JIVE and JIVE 2, the FCB
price targets of €650K and
€625K respectively were
achieved.

A fuel efficiency of
<9 kg/100 km for standard
buses and <14 kg/100 km for
articulated buses was met.

Results & learnings: Hydrogen refuelling stations

Station dependability can be
improved by linking HRS
operators’ and OEMs’
revenues to HRS
performance/reliability
metrics.

Ensuring that contracting
and tendering are fit for
purpose is key to minimising
station downtime. Securing
backup solutions is also key.

An HRS’s economic viability
depends on high utilisation
rates and sufficient
capacity. High utilisation
also enables H, costs to get
closer to diesel.

m.

Potential use cases where
FCB can add value or
outperform BEB in Europe
were identified.

The energy crisis highly
impacted H, prices at most
sites. At the end of the
projects, the higher-than-
expected prices remain a
barrier for further
deployments.

ZERO EMISSION
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ZERO EMISSION

MEHRLIN focused on tackling Europe’s hydrogen refuelling

infrastructure gap

MEHRLIN aimed to address a critical issue in the decarbonisation of (public) transport: the lack of
refuelling infrastructure - a key barrier to the deployment and commercialisation of hydrogen as an

alternative fuel.

‘) To help mitigate this barrier, MEHRLIN pursued the following objectives and activities:

sAemeaye |

& Build and operate HRS at 7 sites in 4 countries:
E(Germany: Wuppertal, Wermelskirchen (Cologne) & Hurth

‘A Netherlands: Heinenoord (South Holland)

Wltaly: Bolzano

@ United Kingdom: London & Birmingham il — ‘ " "' .
g L=;E\‘Ierfl.“‘-'l :

‘A Collectand analyse real-world data on technical and economic performance

@ Assess the financing case for HRS using a demand-led business model

@ Demonstrate environmental and economic performance of HRS, testing solutions to
reduce costs and improve efficiency

saguaneyn

@ Launch dissemination activities, targeting the general public, policy makers, financiers,
etc. to raise awareness about hydrogen and communicate progress.
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ZERO EMISSION

From 2016 to 2023, MEHRLIN achieved major milestones

contributing to the sector's evolution

% Report on the economics of the stations
published and available here.

7 new/upgraded HRS in operation

as of June 2023, all reached the target of 12 or 18 months
of operation

D:JJ 60+ site visits and local dissemination activities

qb)fs 200+ tonnes of hydrogen refuelled
to support FCB fleets throughout the project, organised in 4 countries (Germany, Italy,
the Netherlands, UK)

saguaneyn

Birmingham Cologne

Wuppertal

London

Bolzano Holland

17
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Data collected throughout the project focused on the technical

HQ.

performance of the HRS... ZERO EMISSION

\/Collect and analyse real-world data on technical and economic performance

* A smooth refuelling process is essential for ensuring a maximum throughput of hydrogen and achieving a viable business case.
* MEHRLIN set out to achieve 99% HRS availability; by the end of the project an average of 95% was achieved.
* Two key indicators were selected to demonstrate technical HRS performance: refuelling speed per process and utilisation rate per site.

40% -

ege . . . _|
Filling time per site: Achieved \/ Utilisation rate per site: Not fully achieved ;;)
. =
30 90% o
80% T
25 °
70%
20 60% Target
wy
% 50%
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ﬁ- 20% = ?

X
: = E

—

0 0%

* Almost all sites met the target of under 10 minutes per fill at

. s 0 .
various stages of the project. The target utilisation rate of over 60% of peak capacity was not fully

achieved - only one site met the target during the project duration.

O
>
)
()
>
(3
(o)
7]

* Most sites consistently outperformed expectations, with

e . . Most HRS were oversized relative to the actual bus fleet demand.
notably faster filling times.

* Fleet scale-up is planned by several operators in the coming years,
which is expected to increase utilisation rates.

18



... as well as on the economic viability of the HRS, highlighting that it

m.

depends on high utilisation rates and sufficient station capacity ZERO EMISSION

v Collect and analyse real-world data on technical and economic performance

Economics of MEHRLIN HRS

500

Context of calculations and simulations 400

300 =
* The graphs compare real economic data over 12 months (blue bar) with modelled scenarios 200 4
based on maximum utilisation rates (light and dark green bars/dots). % 100 §
* The analysed MEHRLIN sites only refuelled the FCB in their area, often operated under JIVE 0
and/or JIVE 2, and did not sell hydrogen to third parties. -100
* Since no hydrogen sales prices were realised, the models assumed a 30% margin on the 200 !
purchase price or production cost of hydrogen. 200
W actual B maximum + grant M maximum - grant
Result: Economic viability depends on both high utilisation and sufficient station Break-even: utilisation at full capacity
capacity 500
* No site reached financial breakeven on an annual basis (based on 12-18 months data), o
primarily due to low utilisation rates. " 0
G 200 (W)
* Insimulations, some sites reached profitability - but only at high utilisation rates and above a f_j‘ 100 §
critical daily capacity: 2 ?
2 )
- >500 kg/day with subsidies 100 = 1200 1500 1800
°
- >750 kg/day without subsidies il

-300
Capacity [kg/day]

® with grant @ without grant

19



Data highlighted that the utilisation rate of an HRS is key to bring fuel

HQ.

costs of FCB close to those of diesel buses S

\/Collect and analyse real-world data on technical and economic performance

Context of calculations and simulations

* Based on annual cos.ts and revenues, thfa model ca‘lculate.s thg hydrogen ‘sales price required Purchase vs. sales price
to break even after five years of operation, assuming no inflation or cost increases.

sAemeaye |

A

* HRS operation at maximum capacity is assumed. 14,0
12,0
* The calculated sales price, along with the average hydrogen consumption of the buses per site,

is used to determine the fuel cost per 100 km.

* These results are then compared to the performance of diesel buses, assuming a diesel E B
consumption of 45 L/100 km at a price of €1.20 per liter.

Result: Fuel costs for FCB approach diesel with high HRS utilisation

* The simulated purchase price per site ranges from €7.3-11.7/kg with subsidies and €7.6- D : C

12.7/kg without.
* To break even, an average markup of 38% (48% without subsidies) is required. purchase  —e—sales —e—sales without grant

* On average the fuel costs for a FCB are 40% higher than for a diesel bus (50% higher without A-E: 5 of the 7 HRS deployed in MEHRLIN
subsidies).

* Simulations indicate that operating HRS at high capacity could bring fuel costs in line with
diesel buses.



Overall, MEHRLIN’s findings show that scaling up fuel cell bus fleets

is critical for a strong business case

\/Collect and analyse real-world data on technical and economic performance

Context of calculations and simulations

* Simulations compare an HRS at full utilisation (blue line) with a scale-up
scenario starting at 20% utilisation and reaching 100% by 2026 (orange line).

* The scale-up scenario is based on actual data, with planned bus fleet growth of +6
in 2024, +7 in 2025, and +9 in 2026.

* By 2026, HRS utilisation reaches 100%, with 98% availability.

* Results are compared to diesel bus performance (assumed at 45 L/100 km,
€1.20/L).

Break-even for HRS operators achievable with continued bus
deployment

* The HRS reaches a positive business case with an increase in bus deployment
and maximum utilisation of the HRS.

* The case shows that 32% margin (with subsidies) is needed on top of the purchase
price to break even.

* Under these conditions, the fuel costs for a fuel cell bus are 59% higher than for a
diesel bus.

HQ'

ZERO EMISSION

Business case scale up - Case study

—e— max —e—scale-up ——break even

200
o 100
4
£
= 0
=
n
(]
€ 100
-200

2022 2023 2024 2025 2026 2027

Bus deployment 12 12 18 25 34 34
Utilisation rate 56% 100% 100% 100% 100% 100%
Availability 98% 98% 98% 98% 98% 98%

21
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JIVE and JIVE 2's objective was to accelerate the commercialisation

of FCB across Europe...

JIVE and JIVE 2 contributed to the commercialisation of fuel cell buses at scale across Europe with
the objective of making them viable for operators without subsidies.

To achieve this goal, the JIVE projects pursued the following objectives and activities: : il \ i
“a b 77 . ’.‘ ‘ | | ‘ QNETK :: o .
o Deploy 290+ FCB across 16 European cities ' _ ‘ » o
2003 = | South Holland (NL)

INL-4 |

’E( Achieve a price of = €650k and of = €625k per standard bus in JIVE and JIVE 2 respectively / = €1m per
articulated bus - through joint procurement, standardisation, and economies of scale.

= Demonstrate high reliability of FCB (> 90%) — operating buses for a minimum of 36 months or 100,000km
(JIVE) / 150,000km (JIVE 2)

U Demonstrate high reliability of HRS (> 99%)

U Demonstrate routes to low cost (< 9€/kg) renewable hydrogen — and monitor hydrogen prices

developments

S _jama
l. ‘hydngen
%/ bus

saguaneyn

v Deliver positive environmental impacts - by operating FCB for extended periods

’E( Provide evidence of the technical and commercial suitability of fuel cell buses for further roll-out

London (UK)

E(Stimulate further uptake of FCB - via a comprehensive, high-impact dissemination campaign

\/ Fully achieved Partially achieved 23



... and was successfully achieved with a diversity of buses deployed

and a wide variety of locations involved in the initiatives T

# of
Cologne 35+15 Van Hool + Solaris Single Trailer delive reen H .
e £ s ! e rerdetivery - green Hy What does this table show?
ermany -to- i
JIVE 2 Wuppertal 10+10 Van Hool + Solaris 12m Single Waste-to ;:zﬁzrp;:v“ire(:;ectroly&s
The table provides an overview of the 290+ JIVE g
Aberdeen 25 Wrightbus 10.9m Double Green - on-site electrolysis and JIVE 2 buses - highlighting deployment 3
. . . . 2
Birmingham UK 20 Wrightbus 10.9m  Double Green - on-site electrolysis locations, fleet sizes, bus suppliers, vehicle <
) ) ) specifications (size and deck type), and hydrogen
London 20 Wrightbus 10.9m Double Trailer delivery — by-product H, .
supply details.
Bolzano ltaly 12 Solaris 12m Single Trailer delivery — methane reforming
Gelderland Netherlands 10* Solaris 12m Single Trailer delivery One key message that shines through is diversity:
Auxerre 5 Safra 12m Single Green — on-site electrolysis . . .
3 y * inlocations: FCB were tested across a wide
Pau France 54+ Van Hool 12: Single Green - on-site electrolysis range of climates and topographies in Europe.
Toulouse 5 Safra 12m Single Green - on-site electrolysis * inbuses: FCB from 5 European OEMs, using
Brigh UK 20 +34 Wrightbus 10.9m  Double Trailer delivery — liquid H, fuel.CellS fror_n 3 different manufacturers, and
el & Single of different sizes and configurations were
deployed.
Emmen 10* Van Hool 12m Single Trailer delivery —green H, proy @
o))
Groningen Netherlands 20 Van Hool 12m Single Trailer delivery — green H, . in learnings: The variety led to a broad set of g
South 20 Solar 12 Singl Trailor deli H operational insights—relevant for @
Holland owans m ingte rafier delivery - green H, stakeholders across regions, climates, and
fleet types.
. 8+ Caetano + 10.7m . . .
Barcelona Spain 5 Solaris 18m Single Green — on-site electrolysis
Jelgava Latvia 1 Caetano 10.7m Single Green - on-site electrolysis

*Both sites experienced the loss of 1 bus each due to accidents



Between 2017 and 2025, the JIVE projects achieved major H_Q'
milestones for zero-emission mobility in public transportation Py

. . . First-of-a-kind deployments
Gathering extensive operational data . . . . .
.. . : Barcelona becoming the first Spanish city to operate FCB, Pau being
confirming strong overall bus performance, including excellent fuel . . ;
efficiency across diverse conditions the first to deploy articulated FCB, and Brighton & Cologne
y ; becoming Europe’s first cities with 50+ FCB.

loying a wide variety of bus models
Achieving the JIVE 1 (€650K) and JIVE 2 (€625K) price targets : ___Deploying i
. " including standard, articulated, single-decker, and double-decker
marking a key step toward cost competitiveness of FCB. . . . .
buses with an array of configurations and applications.

Actively sharing key learnings with the wider sector
through successful ZEB conferences, targeted social media
campaigns, JIVE User Group meetings & public presentations.

Four bus roadshows throughout Europe
kick-starting market interest and/or awareness for FCB in Central
and Eastern Europe, the Baltics and Northern Europe.
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Throughout the projects’ duration, c. 24 million kilometres were

HQ.

driven by the buses under real-world conditions ZERO EMISSION

\/Demonstrating fuel cell bus performance: operating buses for a minimum 44,000 km/year (JIVE) / 150,000 km/bus over 3 years (JIVE 2)

Cumulated distance travelled * Asthe number of buses entering operation grew, the cumulative mileage
20,000,000 increased each quarter. By the end of 2023, 10.7 million kilometres had -
been driven by the JIVE buses and 13.1 million kilometres had been =
18.000.000 driven by the JIVE 2 buses by the end of 2024. =
16.000.000 )
* Almost all sites and all bus brands reached the targeted distance
14.000.000 . . - .
during at least one month of the project, with buses on some sites
12.000.000 exceeding the target.
€ 10.000.000 . .
= * The projects’ results show the buses are capable of performing as
8.000.000 expected in terms of distance travelled.
6.000.000
* For the sites not achieving the target, various factors enter into play:
4.000.000 I difficulties with HRS availability and hydrogen supply, deployment
2.000.000 I schedules which were planned with shorter distances to be driven, high
ol — = m W i hydrogen prices, etc.
PP P PO U | QR . e, CJ, R g S| 5
cﬁ’&‘f’&.’Pqﬁd:'Pd,’p&'Pﬁ.*&éa&'&&'&&.*&*&'p&'p&'ﬂ&‘*&‘?&'Pq;? e As expectefj, as the number of buses increrf\s.ed, the amount of
hydrogen dispensed also grew to reach 1.6 million kg by the end of
JIVE 2 nJIVE 2024.




The data collected also showed that FCB availability nearly reached

target levels

HQ.

ZERO EMISSION

~ Demonstrate high availability of FCB: > 90%

Bus availability
100% l

o056 * |
80% |

T

BB
2% ‘
0%
3%
2%
10%

0%

CUTE HyFLEET:CUTE CHIC IIVE IIVE2

NB: CUTE and HyFLEET:CUTE project buses had unusually high availability due to intensive, non-
standard maintenance

* The projects’ average target was reached by 5 deployment sites.

* Looking at the median of the monthly availability, 11 sites (out of 18*)
met the availability** target of >90%, with an average availability of
84%.

* Factors that negatively impacted the availability levels include:

- Long waiting times for spare parts (hydrogen or non-hydrogen-
related components)

— Extensive and lengthy repairs (for example due to lack of locally-
based technicians).

* Compared to previous projects, no pronounced teething periods were
observed.

* Despite the targets not being reached, sites have mostly expressed
satisfaction with the levels achieved.

* Pau, Wuppertal and Cologne are counted twice because they have two different bus
models. Jelgava is not in this data.

** Availability is defined as the general round-the-clock (24/7) readiness for services.
Downtime hours are derived from the time stamps of trans-fer to workshop and back
to operation

27
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Data from JIVE 2 partners showed that FCB downtimes were not

H@.

typically caused by hydrogen-specific components. ZERO EMISSION

~~ Demonstrate high availability of FCB: > 90%

Reasons for downtime (JIVE 2 FCB)

2%

[ Scheduled maintenance/upgrades SMU

FC stack issues

[ FCbalance of plant

Electrical components

B On-board hydrogen storage tank

B High voltage battery

I Peripheral mechanical components

Downtime was typically not caused by the fuel cell
drivetrain (e.g. — high voltage battery, mechanical issues,
HVAC, etc.)

Longer downtimes have also been observed to be caused by
external factors, e.g., the availability of the station or
hydrogen

Failures related to peripheral mechanical components were
the most frequent cause for downtime, followed by
scheduled maintenance and upgrades, and issues regarding
the high voltage battery.

28
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In terms of fuel consumption, buses outperformed targets with

HQ.

excellent efficiency ZERO EMISSION

“/Provide evidence of the technical and commercial suitability of fuel cell buses for further roll-out
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The following targets were set for fuel consumption in the JIVE and JIVE 2

Specific hydrogen consumption i
projects:

30
I

* < 9kg/100km for standard buses

25

e < 14kg/100km for articulated buses

20
From data collected on fuel consumption, three main conclusions can be

drawn:

15

Excellent fuel efficiency: During the project, hydrogen consumption
ranged between 5.5-9.1 kg/100 km for 12 m and double-decker
10 buses, and ~9 kg/100 km for 18 m articulated buses.

——e — Performance exceeding expectations: Most buses outperformed
> the original fuel efficiency targets.

Marked improvements over time: Data shows a significant
0 reduction in fuel consumption compared to previous projects and
CuTE HyFLEET:CUTE cHIC JIVE IIVE2 throughout the project duration, reflecting progress in technology and

2001-2005  2006-2009  2010-2016 2017 - 2025 operations.

27 FCB 47 FCB 54 FCB 290+ FCB
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HRS availability, however, remained a critical performance hurdle

HQ.

across the projects ZERO EMISSION

0 Demonstrate high reliability of HRS (98% with aspiration to achieve >99%)

L * The target was met by 3 sites, and average availability ranged from 80%
Availability of the HRS t0 99.6%.

100% ,
- * Despite all sites having had months during which >99% availability was

sAemeaye |

90% A L . . .
achieved, this is not sufficient to ensure a reliable system for bus

80% ; operators — even a HRS with 99% availability means that during at least

3.5 days/year there is no hydrogen available, resulting in no FCB

70% operating.

60%

0% * Reasons for downtime experienced by HRS in the projects include:

0% - Externalfactors: lack of fuel due to failures in the supply chain

for hydrogen delivery or outages at the hydrogen production units.

30%

— Internal factors: issues with hydrogen storage, dispensing

20% : .
equipment, hydrogen compressors, or alarm and safety devices.

10%
— These issues were not only experienced during the teething period

0% but also continued throughout the project.
30 E

CUTE HyFLEET:CUTE CHIC JIVE JIVE 2

saguaneyn



During the JIVE initiatives, a downward trend in fuel cell bus prices

HQ.

was observed compared to past projects ZERO EMISSION

\/Achieve a price of = €650k/€625k per standard bus (JIVE and JIVE 2 respectively) / = €1m per articulated bus

Actu_al FCB CAPEX - historic p_roj_e‘:ts * Prices have significantly decreased compared to preceding funded
Capital costs of fuel cell buses ordered in different FCB projects, driven by the increased scale of deployments under JIVE
years (non-articulated single deck buses) =
2.0 - B : and JIVE 2. 2
CHIC %
2 15 - @
9 ' HyTiansT * BothJIVE and JIVE 2 met their price targets, which were aligned with the
g E ] Clean Hydrogen Partnerships Multi Annual Work Plan targets for 2020.
‘._n. o« 1 0 i &E3MOTIOoN m
E’ 05 - I * Lowest prices are typically achieved for orders of more than 10 buses,
although final costs vary based on vehicle specifications, warranty
0.0 extensions, etc.
' 2009 2012 2014  2018-2021
Actual FCB CAPEX -JIVE & JIVE 2 Despite this progress:
@ 650 JIVE /2020
= -=.= = JIVE2 = o
S s00 O Further cost reductions are still essential to achieve commercially g
3z = \viable, subsidy-free offers. 9
e 550 &
o5 7]
"G w
(o]
= %00 2023 These reductions must be achieved without compromising on quality
E-? 450 . . | Year of bus order or the high reliability standards expected of FCB.
2018 2019 2020 2021
Average bus =~ eeeeee Min, Max = = CHJUMAWP = = JIVE/JIVE2 31
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HQ.

A TCO and LCA study was carried out, comparing FCB and BEB

ZERO EMISSION

\/Demonstrate the economic and environmental impact of FCB

Stages considered in LCA * Led by Sphera, a Total Cost of Ownership (TCO) and Lifecycle Analysis (LCA)
study (2023) was carried out to evaluate the environmental and economic .
R_aterlal — performance of FCB against alternative solutions. As diesel buses are not %
exraction & Q viable in a net zero future, the FCB and BEB comparison is crucial. 2
3] 8888 )
Material production Production Electricity 7’
production
(\ 8¢ * FCB and BEB were analysed and compared using real-world data from the
@ lgl JIVE projects.
Recycling Use and e Hydrogen production
e—— ~—
Pipose! » Two JIVE and JIVE 2 sites were selected for analysis, where both FCB and
BEB operate.
Costs included in scope of TCO
Overall, BEB show advantages as a 1-to-1 replacement, but:
Bus investment Fuel costs Credits for further use [
of components
Infrastructure
Ivestment (e I s e e e=] = Results are highly dependent on specific local conditions, and FCB can %
SEIIESHHEE =" show advantages depending on operator requirements o
— Bus disposal costs U§
Transaction costs
Regular bus . . . . . .
maintenance costs _ Relative advantage of BEB is smaller if additional vehicles are required to
deliver full service, and if grid capacity constraints limit the ability to
charge the fleet efficiently.
t=0
32

i< -t ncluded inscope of TCO Further insights from the study are highlighted in the following three slides.


https://digital-energy.eu/sites/default/files/2024-03/Deliverables_JIVE%20D3.22_%20JIVE2%20D3.6_D4.3_final.pdf
https://digital-energy.eu/sites/default/files/2024-03/Deliverables_JIVE%20D3.22_%20JIVE2%20D3.6_D4.3_final.pdf

The study was based on real-world data collected from two project

sites

HQ.

ZERO EMISSION

The two sites from which the data was collected operate different vehicle and route types, as reflected in the table below. Double deck buses serving
dense urban areas operated from Site 1, while single deck buses served less dense, longer distance routes from Site 2.

These differences demonstrably affect both the economic and environmental performance of both BEB and FCB, highlighting the influence of local
factors on vehicle suitability.

FCB

Site 1
Annual Distance Driven: 58,000 km

Double-deck 12,050kg
85 kW fuel cell
27.4 KWh LTO battery

N

6.4 kg H, /100 km
Hydrogen via Chlor-Alkali
electrolysis with grid mix

.

N/

Bus price: 664,000 €
Hydrogen: 6.8 €/kg H,

VAN

Breakdown of key parameters across the two depot sites

BEB

Double-deck 11,180kg
Depot Charging
300 kWh LFP battery

N/

133 kWh/100 km
Electricity: grid mix

Y4

Bus price: 531,675 €
Electricity: 0.18 €/kWh

Further details can be found in the report (Link)

Bus
Characteristics

Bus

Operation

Economic
Parameters

Site 2
Annual Distance Driven: 94,000 km

FCB
\
Solo 13,755 kg
83 kW fuel cell
24 KWh LTO battery
N

6.7 kg H, /100 km
Hydrogen via electrolysis with
electricity from wind

J
\
Bus price: 625,000 €
Hydrogen: 7.0 €/kg H,

BEB

Solo 12,850 kg
Depot charging
362 kWh LFP battery

N/

110 kWh/100 km
Electricity: 100% wind

N/

Bus price: 450,000 €
Electricity: 0.21 €/kWh

AN

33
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https://digital-energy.eu/sites/default/files/2024-03/Deliverables_JIVE%20D3.22_%20JIVE2%20D3.6_D4.3_final.pdf

The LCA demonstrated the Global Warming Potential for FCB

HQ.

remains higher than for BEB due to fuel supply emissions e

\/Demonstrate the environmental impact of FCB is comparable with BEB

Global Warming Potential - Site 1 (58,000 km/a) Global Warming Potential - Site 2 (94,000 km/a)
700 700
5
600 E M Bus end-of-life 500 M Bus end-of-life §
| -36% <
! 17
T 500 s o 500
% H B Fuel supply ?‘;- B Fuel supply
£ 400 L4 < 400
5 5
3 &
g“ 300 Bus maintenance (incl. g« 300 Bus maintenance (incl.
- component replacement) ot component replacement)
=, PRSPPI .
% 200 % 200 . 5%
[C] . (G} ¥ .
T 100 Bus production s 100 E— Bus production
o =]
= [
0 0
FCB Site 1 BEB Site 1 FCB Site 2 BEB Site 2
2
* BEB from Site 1 have on average a 36% lower Global Warming Potential (GWP) than FCB. g
[0)
* Thisis driven primarily by fuel supply emissions, as conversion losses in hydrogen production increase electrical energy consumption. “
* Despite higher mileage than Site 1 vehicles, both vehicle types at Site 2 have greatly reduced emissions due to wind energy supply, instead of grid power
(Site 1).
* FCB at Site 2 have a lower carbon footprint than Site 1 BEB, highlighting the impact the energy source has on GWP.
34

Further details can be found in the report (Link)


https://digital-energy.eu/sites/default/files/2024-03/Deliverables_JIVE%20D3.22_%20JIVE2%20D3.6_D4.3_final.pdf

The TCO analysis demonstrated that higher costs associated with

HQ.

FCB are linked to bus prices, maintenance and fuel costs S o

\/Demonstrate the economic cost of FCB is comparable with BEB

TCO - Site 1 (58,000 km/a) TCO - Site 2 (94,000 km/a)
3,500, 000 3.500.000 .
Infrastructure Infrastructure* %
ey )
3.000.000 3.000.000 | -10% 3
S
2,500,000 u Fuel 2 .500.000 N Fuel
< <
8 2.000.000 Lo S 2.000.000
= ¥ ® Oriver = m Driver
1. 500,000 1.500.000
Bus maintenance {incl. Bus maintenance (incl.
1.000.000 component replacement) 1.000.000 component replacement)
500,000 Bus 500.000 Bus
0 0
FCR Site 1 BER Site 1 ECE Site 2 BEB Site 2 *For FCBs, the hydrogen price
includes the infrastructure costs o
5
* TCO for BEB are 11% lower than FCB at Site 1, while 10% lower at Site 2. g
[0)
w

* Inthis analysis, BEB have an advantage in fuel and infrastructure costs; however, these costs categories represent less than 20% of the TCO in every case.

* The main cost drivers are bus price, bus maintenance, and driver costs. BEB vehicle costs are 24% lower at Site 1 and 28% lower at Site 2, reflecting the earlier stage
of commercialization of FCBs in these projects.

* Maintenance and driver costs become increasingly important for longer distance routes.

* For operators with constraints that prevent the deployment of BEBs (e.g. highly demanding routes, grid constraints for depot charging), FCBs can provide a more
operationally flexible alternative with a relatively small impact on TCO 35

Further details can be found in the report (Link)


https://digital-energy.eu/sites/default/files/2024-03/Deliverables_JIVE%20D3.22_%20JIVE2%20D3.6_D4.3_final.pdf
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Throughout the projects, six key challenges emerged

ZERO EMISSION

JIVE, JIVE 2 and MEHRLIN represent the first large-scale FCB and HRS deployment projects, and as such, have faced
challenges in various project stages. Some of the challenges were framed within the project duration while others will

continue to have an impact on the project partners’ activities post-project.

Solutions and mitigation measures have been implemented in many cases, and findings have been documented in the
Best Practice report to transfer these learnings to the wider sector.

Hydrogen sector & bankruptcies

The hydrogen mobility sector experienced market turbulence
over the course of the project, including bankruptcies of key
suppliers (e.g., bus OEMs).

The pandemic significantly disrupted procurement,
manufacturing, delivery, and the execution of public
transport operations.

Data availability and delivery Hydrogen prices

Elevated hydrogen prices, partly driven by the electricity price
crisis in 2022 and 2023, had a significant impact on operations at

several sites.

Delays and gaps in delivered data limited the scope and
speed of analysis.

Fuel cell degradation HRS and FCB availability

Lack of station redundancy led to HRS operations being highly
vulnerable to technical issues and in turn to downtime. In terms
of buses, long waiting times for spare parts and maintenance
services impacted FCB availability.

Some sites experienced lower performance when FCB were
operating outside of their design specifications, highlighting

the need for monitoring, maintenance strategies, and
collaboration with OEMs to improve long-term durability.

37


https://www.fuelcellbuses.eu/sites/default/files/documents/Best_Practice_Final_Report__JIVE_D3-26_JIVE_2_D3-29_Approved.pdf
https://www.fuelcellbuses.eu/sites/default/files/documents/Best_Practice_Final_Report__JIVE_D3-26_JIVE_2_D3-29_Approved.pdf
https://www.fuelcellbuses.eu/sites/default/files/documents/Best_Practice_Final_Report__JIVE_D3-26_JIVE_2_D3-29_Approved.pdf

HQ'

HRS dependability was a criticalissue in the projects, with three

improvement recommendations highlighted in a dedicated study. S
What goes wrong? What leads to these failures? What stops it being fixed?
HRS equipment *  Station design may be overcomplicated and does not meet actual requirements «  Station design approach is flawed
* The equipment is not suitable for how HRS currently operates . Equipment is unavailable

reliabilit
y * Integration or installation expertise is limited

. . *  Costofresolution is higher than
* There are not enough trained maintenance personnel .
overall benefit

* Insufficient local spare parts storage < Other hvdrogen s lv clients take
* Lackof training or knowledge sharing within or between organisations . ydrog UpPLy ci
priority over HRS

Maintenance
arrangement

e  Training for HRS designers and
developers is not mandated
* No effective way to share learning

Hydrogen supply * Single hydrogen source is unavailable or used to satisfy competing demands
and delivery * Non-standardised delivery equipment makes delivery impossible

What can be done to improve HRS dependability?

=7

/% Align incentives to ensure HRS operators’ and OEMs’ revenue is linked to ongoing performance, station uptime and throughput.

|=__| Ensure contracting & tendering is fit for purpose, and that station design specifications reflect the market status and capabilities.

I  Improve knowledge management & sharing, to ensure learnings from prior HRS projects are incorporated in station design and operation.

38

Link to full deliverable in the Annex of this presentation
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Hydrogen prices have experienced a sighificant increase during the

HQ.

project duration, and currently sit above the targeted price ZERO EMISSION

Demonstrate routes to low-cost hydrogen (< 9€/kg)

H, price (€/kg) H2 Price Variability per Year

35
= Summer 2021

== Summer 2022
30

25

|
20
15
- pmiTES

NB: Not all sites are represented in the data.

=== Summer 2023

=== Summer 2024

While average prices have fluctuated, price variability significantly
improved in 2024 compared to 2022.

* The volatility in electricity prices and hence hydrogen prices was
driven by a series of factors, primarily the energy crisis and hydrogen
supply challenges.

* The subsequent narrowing of the price range, excluding some outliers,
indicates a return to more stable and consistent pricing across
sites.

* The high hydrogen prices have had important impacts on the project
as some sites had to reduce the number of buses in operation during
the price peaks.

The project observed differences across the sites and the regions involved
in the project.

*  Partners that negotiated fixed long-term contracts (for the price of
electricity or hydrogen) at the start of the project, were less impacted.

Mitigation measures were investigated and implemented by project
partners such as reviewing the electrolyser functioning time to match the
off-peak periods.

The high hydrogen prices remain a key obstacle to further deployments

for many project partners and interested stakeholders.
39
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Some MEHRLIN, JIVE and JIVE 2 partners have committed to a FCB future,

investing in buses and infrastructure beyond the projects

With the delivery of 31 FCB in 2024,
RVK'’s total fleet now consists of 130 FCB,
50 of which were procured through the JIVE projects.

Regionalverkehr Koln (PTO in Cologne) now operates the largest fleet of FCB in Europe.

The fleet features buses from several OEMs, i.e., Van Hool, Solaris, and Wrightbus.

Three HRS were constructed/upgraded during the MEHRLIN and JIVE projects, with a fourth station beginning
operations in October 2025.

With the delivery of 34 FCB in 2025,
METROBUS

Metrobus’ total fleet now consists of 54 FCB,
all of which were procured through the JIVE 2 project.

* Metrobus (PTO in Brighton) now operates the largest fleet of FCB in the UK.
The fleet features both single- and double-decker buses, all of which are from Wrightbus.

The UK’s first liquid HRS was built to refuel JIVE 2 buses, with operations commencing in November 2024.

Transports
Metropolitans
de Barcelona

With the delivery of 2 new articulated FCB in 2024,

TMB’s total fleet now consists of 46 FCB,
10 of which were procured through the JIVE 2 project.

Transports Metropolitans de Barcelona (PTO in Barcelona) now operates the largest fleet of FCB in Spain.
The fleet includes both 12-meter (standard) and 18-meter (articulated) buses from Caetano and Solaris.

TMB plans to further expand its FCB fleet, alongside a strategic expansion of HRS in the coming years.

HQ.

ZERO EMISSION

41

sAemeaye |

O
>
)
()
>
(3
(o)
7]




Four fuel cell bus roadshows were conducted in 34 cities of 15

Central, Eastern and Northern European countries

1St roadshow (Nov 2022 - Jan 2023)
g Slovenia

£ Croatia

B Czechia

Slovakia

E= Hungary

The bus travelled a total distance

of 1,641 km
Key learnings and impacts (here)

2"d roadshow (aug - Oct 2023)
sl Poland
m Lithuania

= Latvia
Estonia

The bus travelled a total distance
of 1,450 km
Key learnings and impacts (here)

S/
:

100% of the cities that trialled the technology
announced formal interest in deploying FCBs

3" roadshow (May—Jun 2024)
B Romania

Greece
Bosnia-Herzegovina
[l Bulgaria

The bus travelled a total distance
of 2,814 km
Key learnings and impacts (here)

m.

ZERO EMISSION

4th roadshow (april - Jun 2025)
Sweden
H= Finland

The bus travelled a total distance
of over 1,900 km
Key learnings and impacts (here)

&9 Contribution to creation or strengthening of
collaboration between stakeholders



https://fuelcellbuses.eu/sites/default/files/documents/D4.21_Lessons%20learned_final.pdf
https://fuelcellbuses.eu/publications
https://fuelcellbuses.eu/sites/default/files/documents/D4.13%20Lessons%20learnt%20from%20the%201st%20JIVE%202%20CEE%20bus%20roadshow_final.pdf
https://www.fuelcellbuses.eu/sites/default/files/documents/D4.12%20Lessons%20learned%20VF_Jan2025.pdf

The roadshows have had a major impact with over 79% of all

identified cities having expressed formal interest in deploying FCB

ZERO EMISSION

Across the three roadshows*, a total of 36 cities participated. An analysis was conducted on 21 additional cities, which
were identified by national coordinators as potential future demand centers in roadshows countries.

Out of these 57 cities, information was collected from 72% of them.

*  Among those, 80% are either still interested in hydrogen technology or have already deployed FCB. The main drivers
for choosing this solution include:

* Keytechnological advantages of the hydrogen technology
* Positive results from pilot projects
* Availability of national and EU funding

* Meanwhile, 20% of those cities have not deployed FCB and do not plan any deployments in the near future. The main
reasons identified for showing lower interest are:

*  Preference to BEB solutions, with existing infrastructures already in place
* Economic concerns due to limited refueling infrastructure and overall technology maturity

»  Strategic focus on first developing green hydrogen production before any transport deployment

*The fourth roadshow (Sweden & Finland) concluded in June 2025 and therefore the cities that have participated are not included in this wrap-up.
NB: Analysis based on public announcements and news articles.

Legend:

|:| Countries where both participating and non-participating cities have already deployed fuel cell buses and hydrogen
infrastructures since the roadshow

Countries where both participating and non-participating cities have announced upcoming deployments of fuel cell buses and
hydrogen infrastructures

Countries with hydrogen production site construction projects only

Countries that have not shown further interestin hydrogen technology, opting instead for electric solutions for their decarbonisation journey

Countries that continue to show strong interest in the technology through parallel actions but have no planned future deployments (FCB and HRS) 43
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Latvia and Hungary are two of the success stories resulting from the

HQ.

Central and Eastern European roadshows

ZERO EMISSION

Latvia

During the 2"? roadshow, the city of Jelgava expressed keen interest in hydrogen technology.
Following a request, the city of Jelgava joined the JIVE2 consortium, with the objective of
acquiring, deploying and operating one fuel cell bus for a one-year period.

The bus was used for the Nordic Roadshow, covering a total distance of over 1,900 km in
Sweden and Finland.

Hungary

Following the 15t roadshow, Hungary launched in 2024, a national pilot to test FCB as part of

its hydrogen strategy. This included:

1. Organisation of its own national roadshow across six regional cities to showcase
benefits of FCB across the country.

2. Along-term FCB test in Budapest

Both projects were supported by fixed and mobile HRS.
The tests were conducted using two different FCB, a Solaris Urbino and a Toyota Caetano
FCB.

In total, the buses covered over 60,000 km, averaging 214 km/day, consumed 4,500+ kg of
hydrogen, and helped avoid 35 tonnes of CO, emissions.




Looking ahead: the MEHRLIN and JIVE projects' ingredients for a H_Q'
successful fuel cell bus market e

Through MEHRLIN, JIVE, and JIVE 2, the consortium has gained valuable insights, knowledge, and hands-on experience in deploying FCB. As
these projects come to an end, four key elements have emerged as essential to advancing FCB into a successful commercial phase:

Scale for cost reduction

Strong and growing demand for fuel cell buses is essential to unlock economies of scale and reduce production and operating costs. This
can also lower hydrogen prices through bulk purchasing, efficient supply chains, and access to affordable low-carbon electricity for cost-
effective production. Hydrogen Valleys and holistic ecosystems play a key role in this.

Continuing to strengthen safety systems

While the safety systems put in place for the deployment of fuel cell buses and hydrogen refuelling stations proved to be effective
throughout the projects, mandatory trainings and inclusion of other stakeholders (incl. emergency response teams) must be ensured to

safeguard public safety and maintain operational reliability.

Maintenance, spare parts and dependability

Transport operators’ willingness to adopt and invest in FCB fleets is crucial for demonstrating viability and accelerating the shift to cleaner
public transport. To support this, reliable maintenance for stations and buses, as well as secure spare parts supply chain, must be
ensured. In addition, buses and especially hydrogen refuelling stations must reach higher levels of dependability.

Identifying FCB advantage

BEB demonstrated TCO and life cycle emissions relative to FCBs under certain conditions, making them the preferred option for many
European operators and authorities. It is therefore important to identify use cases where FCB can add value (or outperform) BEB for
specific use cases. Two reports exploring where FCBs have a competitive advantage in Europe were developed within the project - linked

here and here.
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https://fuelcellbuses.eu/sites/default/files/documents/D4.26%20The%20potential%20for%20hydrogen%20buses%20in%20Europe%20Analysis%20of%20alternatives.pdf
https://fuelcellbuses.eu/sites/default/files/documents/D3.36_Potential%20for%20hydrogen%20buses%20in%20europe.pdf

Thank you for your attention

Project coordination:

“ERM

Project dissemination:

™ Hydrogen

Europe

The JIVE and JIVE2 projects have received funding from the Clean Hydrogen Partnership
under Grant Agreement No 735582 and 779563.

This Joint Undertaking receives support from the European Union’s Horizon 2020
research and innovation programme, Hydrogen Europe and Hydrogen Europe Research.

The MEHRLIN project is co-financed by the European Union's Connecting Europe
Facility.

@fuelcellbus
www.fuelcellbuses.eu

- Clean Hydrogen -
. Partnership

Co-funded by the
European Union



q »
Content H"g
ZERO EMISSION

Challenges & lessons learned
The road ahead
Annex - Deliverables & resources

47



H@.

List of other deliverables from the JIVE and JIVE 2 projects

ZERO EMISSION

All the deliverables can be found on the projects’ website or LinkedIln page

* Best Practice Report (June 2024): JIVE/JIVE 2 Final Best Practice Report D3.26 / D3.29

* The potential for H2 buses in Europe (April 2025): The potential for hydrogen buses in Europe: Analysis of alternatives - April 2025

* Guide to options for hard-to-decarbonise bus routes (April 2025): D4.27 Guide to options for hard-to-decarbonise bus routes

¢ Fuel Cell Bus Implementation Plan (March 2025): D4.4 — Fuel Cell Bus Implementation Plan — Report on remaining barriers and proposed solutions | Fuel Cell Electric Buses

* Key learnings and impacts from the 15t JIVE 2 CEE bus roadshow: D4.13 Lessons learnt from the 1st JIVE 2 CEE bus roadshow | Fuel Cell Electric Buses

* Key learnings and impacts from the 2" JIVE CEE bus roadshow: D4.21 2nd Roadshow Lessons Learned | Fuel Cell Electric Buses

* Key learnings and impacts from the 3™ JIVE CEE bus roadshow: D4.12 roadshow learnings | Fuel Cell Electric Buses

e Fuelcell busrolloutin Sweden (April 2024): D4.8 - Fuel cell bus rollout in Sweden. Developing pathways to post-JIVE deploymentin Scandinavia | Fuel Cell Electric Buses

* Fuelcell bus deploymentin the UK (June 2024): Fuel cell bus deploymentin the UK — lessons from JIVE and next steps | Fuel Cell Electric Buses

¢ Environmental Impacts and External Cost Benefits of FCBs (May 2023): Environmental Impacts and External Cost Benefits of FCBs — Comparison of FCBs with BEBs | Fuel Cell Electric

Buses

* BestPractice Guide for FCB Maintenance Workshops (June 2024): FCB_Maintenance_Workshop_Guidelines_ JIVE_D3-34_JIVE_2_D3-5| Fuel Cell Electric Buses
e Operators' guide to fuel cell bus deployment (June 2024): D2.2 Operators' guide to fuel cell bus deployment | Fuel Cell Electric Buses

* Reporton the lessons learned from joint procurement (Feb. 2024): D1.1 - Report on the lessons learned from joint procurement | Fuel Cell Electric Buses

* Analysis of economic data - MEHRLIN (2023): D3.1 - Analysis of economic data Public report | Fuel Cell Electric Buses

* Interim analysis of the impact on urban bus service operations and operator attitudes: D3.20 — Interim analysis of the impact on urban bus service operations and operator attitudes |
Fuel Cell Electric Buses

* Environmentalimpacts and external costs/benefits of FCBs compared to BEBs: Environmental Impacts and External Cost Benefits of FCBs — Comparison of FCBs with BEBs | Fuel Cell

Electric Buses

* HRS Dependability: Learnings from the Industry (2025): HRS Dependability: Learnings from the Industry
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https://fuelcellbuses.eu/
https://www.linkedin.com/company/fuel-cell-bus/posts/?feedView=all
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e50fac982e&appId=PPGMS
https://fuelcellbuses.eu/sites/default/files/documents/D4.26%20The%20potential%20for%20hydrogen%20buses%20in%20Europe%20Analysis%20of%20alternatives.pdf
https://fuelcellbuses.eu/sites/default/files/documents/D4.26%20The%20potential%20for%20hydrogen%20buses%20in%20Europe%20Analysis%20of%20alternatives.pdf
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