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Element Energy: a consultancy focused on the low carbon energy sector 

Å Element Energy is a specialist energy consultancy, with an excellent reputation for rigorous and insightful analysis in the area of low carbon 
energy.

Å We consult on both technical and strategic issues ςour technical and engineering understanding of the real-world challenges support our 
strategic work and vice versa.

Å Element Energy covers all major low carbon energy sectors:

Smart Electricity and Gas 
Networks

Energy Storage
Carbon Capture and 

Storage

Hydrogen Low Carbon Transport Built Environment
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The JIVE, JIVE 2 and MEHRLIN projects are the flagship fuel cell bus & infrastructure projects 
in Europe aiming to deploy over 300 buses and 20 HRS by the end of 2022

Objectives:

Å Deploy 310 fuel cell buses in 17 cities & regions 
across Europe

Å Validate large scale fleets in operation
Å Stimulate the FCB market
Å !ŎƘƛŜǾŜ ŀ ƳŀȄƛƳǳƳ ǇǊƛŎŜ ƻŦ ϵсрлƪ όWL±9ύ ŀƴŘ 
ϵснрƪ όWL±9 нύfor a standard fuel cell bus

Å Trial joint procurement methods to access 
economies of scale

Å Deploy 20 Hydrogen Refueling Stations (7 HRS 
funded by CINEA under MEHRLIN) 

Å Enable new cities & regions to trial hydrogen 
technologies

Å Demonstrate routes to low cost renewable H2
Å Stimulate further large-scale uptake of hydrogen

vehicles and infrastructure

17 Sites
6 Deployment Countries
12 Observer Regions

Source: Element Energy

European funding from the FCH JU for the JIVE & JIVE 2 
projects and CEF funding for MEHRLIN catalyses private 
and public investmenton the national and regional level. 
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Blending EU funds and financing mechanisms enabled the most ambitious coordinated 
deployment of fuel cell buses attempted to date 

Context: JIVE, JIVE 2 & MEHRLIN were designed and continue 
to be coordinated by Element Energy. The 3 projects are run 
as a single consortiumwith the same goals and actors. Local 
project structure and funding mixes differ between project 
sites.

Funding Structure

Å /Lb9! ŎƻƴǘǊƛōǳǘŜŘ ϵрΦрab όa9Iw[Lbύ ǘƻ т ŎƛǘƛŜǎκǊŜƎƛƻƴǎ 
in 2016, critical to kickstarting the rollout of hydrogen
refuellingstations. 

Å C/I W¦ ŎƻƴǘǊƛōǳǘŜŘ ϵонab όWL±9 мύ ƛƴ нлмт ŀƴŘ ϵнрab 
(JIVE 2) in 2018, representing ¼ of overall project budget, 
to support fuel cell bus deployment.

Å National funding programs and support was secured in the 
UK (OZEV), DE (NOW), FR (ADEME), NL (DKTI). 

Å Regional/Local funding for projects in IT, ES.

Å Private sector contribution of 1/3 by bus and HRS 
operators. 

Å (CINEAprovidedϵплabin 2019 to support follow-on 
initiative, H2Bus Europe).

JIVE (FCH JU) + MEHRLIN 
(CINEA) + MS + Regions

EUR228 MN
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The MEHRLIN /JIVEconsortium encountered manychallengesandbarrierswhich havebeen
overcometo allow the projectsto ultimately achieve theirobjectives

ÅJoint procurement exercises: not always the most appropriate model to facilitate the commercialisation of 
fuel cell buses and infrastructure given the complexity ςlinking projects has downsides as well as benefits.

ÅMultiple sources of funding ςcombining local, national, and EU sources can bring costs down to near diesel 
parity, but this adds complexity, administrative and timescale challenges. 

ÅProcure HRS / H2 supplies in parallel with buses ςfuel costs are a critical element of the total cost of 
ownership. Making a decision on grey, green or blue hydrogen and onsite vs. offsite production will have a 
big impact on TCO.

Å Incorporate 12 months of buffer time into your project plan ςwhen setting out your project timeline, 
incorporate time to resolve any unforeseen obstacles and challenges. Procurement, permitting, civils and 
manufacturing will always take longer than originally planned.

ÅEarly engagement with all project stakeholders is critical to ensure a successful project, delivered on time 
and within budget. Roles, responsibilities, and expectations should be set out in the project scoping phase. 
Engaging bus operators is vital. Depots, routes, vehicle specifications etc. need to be agreed early on. 

ÅAchieving affordable maintenance costsfor FC buses and finding an appropriate risk sharing approach given 
the uncertainty over lifetime costs.
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The projects rely on several mechanisms and strong relationships with EU funding bodies to 
develop knowledge and exploit results

SharingResults Impacts & Results

Quarterly Performance 
Assessments

TRUST database 
reporting

.ǳǎ hǇŜǊŀǘƻǊǎΩ CƻǊǳƳǎ

Coordinated 
dissemination campaign

Impact: Underpinning 
expansion of FCB sector

Å Regular tracking of performance data from HRS and buses across all sites.

Å Economicdatacontinuallyreviewedto build businesscasesfor hydrogentechnologies.

Å Annual exercise to track KPIs ŦƻǊ ƘȅŘǊƻƎŜƴ Ƴƻōƛƭƛǘȅ ŀŎǊƻǎǎ C/I W¦Ωǎ ŜƴǘƛǊŜ ǇƻǊǘŦƻƭƛƻ ƻŦ ǇǊƻƧŜŎǘǎΦ

Å Dedicated forum within the consortium to resolve technical challenges & share information.

Å User Group part of dissemination activities for new cities & regions to share best practices and 
access results first-hand, with a view to encouraging future deployment.

Å Coordinated involvement of FCH JU (now known as Clean Hydrogen Partnership) and CINEA.

Å CƭŀƎǎƘƛǇ ŎƻƴŦŜǊŜƴŎŜ ŀƴŘ ǿŜōƛƴŀǊ ǎŜǊƛŜǎ ά½ŜǊƻ 9Ƴƛǎǎƛƻƴ .ǳǎ /ƻƴŦŜǊŜƴŎŜέ ŘŜǾŜƭƻǇŜŘ ǘƻ ǎǇǊŜŀŘ 
learnings from MEHRLIN & JIVE projects. 

Å Post-JIVE FCB projects -> Iн.ǳǎ 9ǳǊƻǇŜ ǊŜŎŜƛǾŜŘ ϵплab ό/Lb9!ύ ǘƻ ŘŜǇƭƻȅ слл ōǳǎŜǎ and 9 HRS.

Å Cost reductions -> significant reduction in CAPEX of FCBs and green hydrogen supply.

Å άhǊƎŀƴƛŎέ  C/. ƻǊŘŜǊǎ -> via nationally-funded programmes (in Germany, Poland, France, Ireland).



7

JIVE/ MEHRLINwere a criticalstepalong the fuel cell bus commercialisation pathway 

Actual bus capex ςhistoric FCB projects
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Average capital costs of FCBs has decreased substantially since the first 
orders were made under JIVE in 2018. Minimum costs are accessible 
for vehicle orders of >10 buses. Costs from several suppliers is still 
ҔϵрллΣллл ǇŜǊ ōǳǎΤ ǇǊƛŎŜ ǾŀǊƛŜǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 

9ŀǊƭȅ нлнлΩǎΥ {ƻƳŜ h9aǎ ŎƻƴǎƛŘŜǊƛƴƎ ŎƻƳƳŜǊŎƛŀƭ Ǌƻƭƭƻǳǘ ƛƴŘƛŎŀǘŜ 
ŎŀǇƛǘŀƭ Ŏƻǎǘǎ ƻŦ ғϵпллƪκōǳǎ ŀǊŜ ǇƻǎǎƛōƭŜΣ ŀǎǎǳƳƛƴƎ ƻǊŘŜǊǎ ƻŦ млл ōǳǎŜǎ 
per year and continuity of demand. Average costs per bus are below 
the FCH JU MAWP targets for 2020and on track for the 2023 target.

Actual bus capex ςJIVE & JIVE 2


