
A project co-funded by

under the Grant Agreements No 671438 and No 700350

Deliverable 5.13 Summary and lessons learnt from the hydrogen mobility strategies 
tested in this project (Final)

Authors Sophie Lyons, Hannah Bryson-Jones, Ben Madden

Date September 2020

Document Status Final

Dissemination Level Public 

Business Case Assessment and Customer Value Proposition Analysis (WP5)

Report prepared by Element Energy Ltd

http://www.fch.europa.eu/


2

Executive Summary

Executive summary

1. Introduction

2. Overview of progress and strategies

3. Hydrogen mobility strategies by region

‐ Germany

‐ France

‐ UK

‐ Nordic region

‐ BeNeLux region

‐ Other regions

4. The business case for hydrogen mobility: 
Hydrogen Mobility Ireland case study

5. Remaining barriers

6. Recommendations to address the barriers



The demand for hydrogen mobility is now evident, but a 
significant increase in scale of local activities is needed to 
accelerate cost reductions and supply chain development
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▪ The H2ME project has demonstrated the viability and practicality of FCEVs of different sizes in meeting the needs of a 
range of existing vehicle users; close to two thousand hydrogen vehicles are in operation in Europe.

▪ Several countries now have hundreds of fuel cell cars and vans (FCEVs) in operation. The largest concentrations are 
found in taxi and ride-sharing fleets in city centres (e.g. 100 taxis in Paris), as well as an increasing number of 
business users and company cars, especially in Germany.

▪ These applications depend on the ability to refuel rapidly and complete high daily mileages when required; the growth 
in demand for FCEVs in these applications clearly demonstrates that they can meet these needs and offer an attractive 
customer proposition.

▪ Localised networks of public refuelling stations have been developed in numerous European cities

▪ Where dense concentrations of high-mileage FCEVs exist, there is an attractive business case for the development and 
operation of local networks of hydrogen refuelling stations (HRS), and cities such as Paris, London, and Berlin now 
have city-wide HRS networks, ensuring that FCEV fleets can operate flexibly within these locations.

▪ Nationwide networks are in place in Germany and Denmark, but utilisation is currently low relative to capacity

▪ Initial national refuelling networks have been developed to support the adoption of passenger cars, but current levels 
of demand are not sufficient to support a long-term business case. Future development of these networks will link 
new HRS deployment locations to emerging demand, to make HRS operation more investible.

▪ The further commercialization of hydrogen mobility relies on scaling up demand, including demand from heavy vehicles

▪ The business case for hydrogen production from renewables and operating refuelling stations is currently challenging 
due to the scale of demand relative to the costs of installing and operating infrastructure. With a higher magnitude of 
demand, both stations and hydrogen production can become more cost-effective, and the development of the 
European supply chain will accelerate, bringing improved station reliability and economic opportunities.

▪ The focus of many hydrogen mobility initiatives has shifted towards heavy duty applications, where demand per 
vehicle is much higher and the benefits of hydrogen over other alternatives are more critical. Refuelling infrastructure 
for passenger cars and vans can be developed alongside this: a) by ensuring that stations primarily used by heavy 
vehicles are also capable of refuelling light vehicles and b) developing local clusters for applications such as taxis.

Summary (1/2)



To achieve scale, what is now needed is a clear policy 
push in favour of hydrogen for mobility, with financial 
support for hydrogen as a fuel as well as for vehicles
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▪ To enable scale-up of the fuel cell vehicle fleet, national subsidies and incentives are needed for all vehicle types

▪ Although demand is steadily growing, production volumes of fuel cell vehicles are still relatively low, especially for 
heavy duty vehicles, and vehicle costs will be significantly higher than those of fossil fuel vehicles while the supply 
chain matures and production volumes continue to ramp up. Purchase incentives that bring the on-the-road costs of 
hydrogen vehicles in line with fossil fuel options are needed to unlock demand from vehicle operators and bring 
market confidence to vehicle suppliers.

▪ Incentives to be applied at the national level could include purchase grants and various tax exemptions; policies similar 
to those applied to Battery Electric Vehicles (BEV) are likely to be appropriate, but subsidy levels should account for 

the current lower maturity of the FCEV market compared to BEVs.

▪ Fuel credits for renewable hydrogen are needed to stimulate demand and production 

▪ In the initial phases of scale up, the cost of producing and retailing renewable hydrogen is likely to exceed its value to 
vehicle operators. Fuel credits for renewable hydrogen would help to strengthen the business case for renewable 
hydrogen production and retail in the face of uncertainty around future demand.

▪ The wording of the second Renewable Energy Directive (RED II) gives member states the freedom to support 
hydrogen produced from renewable sources (biomass and renewable electricity) with higher credit values, either 
through multiple counting of credits or by including hydrogen as an advanced biofuel. 

▪ Fuel credits with a value of around €4/kg of renewable hydrogen would enable retailers to make it available at an 
attractive price.

▪ National governments can remove barriers to hydrogen mobility by ensuring that hydrogen options receive equal 
treatment to other zero emission alternatives within transport strategies and policies

▪ Specific measures to be adapted will vary for each country, but may include specifying hydrogen as an option for 
innovation & demonstration projects, updating regulations and zero-emission vehicle to include specifications for 
hydrogen vehicles, and ensuring that guidance on HRS installation is available to planning authorities. 

Summary (2/2)
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❖ In recent years, various approaches to the deployment of 
hydrogen refuelling infrastructure for hydrogen cars and vans 
have been trialled in different regions of Europe. 

❖ As of July 2020, there were over 130 public operational 
hydrogen refueling stations (HRS) in Europe in total, most of 
which are installed in Germany, France, the UK and Denmark. 

❖ These have been deployed by industrial players making their 
own investments, often acting in close collaboration with 
national and regional governments, who have provided much 
of the funding for the projects.

❖ In each region different strategies have been adopted to enable 
this private sector investment in the early stages of hydrogen 
roll-out, when the number of vehicles on the road is low and 
hence opportunities for direct economic returns are limited.

❖ As hydrogen mobility projects move towards further 
deployment and expand beyond the initial core countries, the 
successes and lessons learnt from past deployment strategies 
can inform the approach to the larger scale roll-out of 
hydrogen mobility in the future.  

A variety of hydrogen mobility strategies have been tested 
around Europe
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Current status of European hydrogen mobility

Hype hydrogen taxis in Paris

German HRS network 
(operational and planned)

Hydrogen police cars at 
an HRS in London

HRS in Copenhagen: 
hydrogenlink.net



❖ Hydrogen Mobility Europe (H2ME) is a flagship European project, deploying hundreds of fuel cell hydrogen cars and 
vans and the associated refuelling infrastructure, across 8 countries in Europe.

❖ As part of the project, more than 1,400 vehicles and 49 hydrogen refuelling stations will be deployed by 2022. More 
detail can be found on the following page.

❖ The project is being supported by the European Union through the Fuel Cells and Hydrogen Joint Undertaking (FCH JU).  
This support is matched by significant financial commitments from leading vehicle manufacturers and infrastructure 
developers.

This report provides an update on the progress of regional 
hydrogen mobility strategies tested in the H2ME project 
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Hydrogen Mobility Europe

❖ One of the key aims of the H2ME initiative is to analyse and summarise the findings and lessons learned during the project, 
in order to provide guidance for Member States in developing their national rollout plans, and for European hydrogen 
mobility industry stakeholders to develop their own business plans. 

❖ This report summarises the status of hydrogen mobility activity in the regions involved in the H2ME projects (H2ME-1, 
running until 2020, and H2ME-2, running until 2022), and provides an overview and comparison of the hydrogen mobility 
strategies that have been tested. For each region, the status and progress of the different strategies are explored, and 
lessons learnt are extracted – including any changes made to these strategies as a response to how the hydrogen mobility 
market has evolved.

❖ A quantitative assessment of the business cases tested is also provided. Finally, the report summarises the emerging trends 
for hydrogen mobility strategies in Europe and the barriers to further deployment and sets out recommendations to 
address these barriers.

Overview of this report



H2ME initiative (2015 – 2022)
Project overview 

Fuel cell vehicles:

❖ 500 OEM* FCEVs 

❖ 900 fuel cell RE-EV vans 

Industry observer partners:
❖ Audi, BMW, Nissan, Renault, Renault Trucks, AGA, OMV
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Hydrogen rollout areas:
❖ Scandinavia, Germany, France, UK, The Netherlands

Observer coalitions:
❖ Belgium, Luxembourg, and Italy

New hydrogen refuelling stations:

❖ 20 - 700bar HRS in Germany 

❖ 11 - 350bar and 700bar HRS  in France 

❖ 11 - 700bar HRS in Scandinavia

❖ 6 – 350bar and 700bar HRS in the UK 

❖ 1 - 700bar HRS in NL 

HRS: Hydrogen Refuelling Station 

FCEV: Fuel Cell Electric Vehicle 

RE-EV : Range-Extended Electric 
Vehicle 

Proposed HRS locations under H2ME-1 (2015-2020)
Proposed HRS locations under H2ME-2 (2016-2022)

*OEM refers to original equipment manufacturer
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Over two thousand hydrogen vehicles have been deployed 
in Europe, including cars, vans, buses and trucks

❖ Taxi company Hype plan to deploy 600 hydrogen taxis in Paris by the end of 2020

❖ By the mid-2020s, hundreds of buses will be deployed across Europe, as part of projects funded by the FCH JU and 
various national initiatives 

❖ 16 heavy duty trucks and 15 refuse trucks will be put in operation in European cities as part of the H2Haul and 
REVIVE projects respectively

❖ 1,600 Hyundai fuel cell trucks to be deployed in Switzerland by 2025

❖ Plans are underway for hydrogen trains to be deployed across Europe, e.g. Germany, UK and France

Number of hydrogen vehicles operating in Europe (approx. in summer 2020)

Plans for further deployment of hydrogen vehicles

Vehicles Germany France UK Nordic region BeNeLux region EUROPE

Cars 750 180 200 300 300 1,700+

Vans 
(including range 
extended vans)

20 196 45 1 5 260+

Buses 24 17 20 10 15 80+

Trucks 1 - 2 refuse trucks 4
3 refuse trucks
1 27t truck; 1 

40t truck
12

Trains 2 - - - - 2



❖ Hydrogen Europe’s Technology Roadmap sets a target of 
1,000 public hydrogen refuelling stations (HRS) across 
Europe by 2025. 

❖ Significant acceleration in the deployment of new HRS over 
the next 5 years will be required to achieve this: as of July 
2020, there were over 130 public operational HRS in 
Europe, most of which are installed in Germany, France, 
the UK and Denmark. A further 44 stations are currently 
planned or under construction.

❖ While this represents the start of a pan-European refuelling 
network, many of the existing stations currently only have 
the capacity to refuel relatively small numbers of light 
duty vehicles (i.e. cars and vans), with only a few stations 
having the capacity to serve fleets of taxis, buses or other 
high-demand vehicles.

❖ Significant further investment is required to provide a 
sufficient network of refuelling stations to meet the 
potential needs of the hydrogen mobility market, 
especially when considering the adoption of heavy duty 
hydrogen vehicles such as trucks, which will also require 
national networks of high capacity refuelling stations.

The hydrogen refuelling network in Europe is growing 
steadily, with over 100 stations installed

11

Operational public HRS in Europe (July 2020)

12

1French number has been edited to reflect the additional 350 bar refuelling stations. Note that there are many additional private HRS in France (29 HRS in total)

3

9

3

Map of operational hydrogen refuelling stations as of July 2020. 

Source: H2Live 1



12

A number of strategies for infrastructure network 
development have been tested in different regions

▪ Germany: Extensive national coverage & major cities – strong focus on achieving national network to 
maximise appeal to mass market customers

▪ France: Local/regional clusters linked to H2 demand (captive fleet approach) – maximising driving within 
regions, lower need for motorway coverage

▪ UK: Regional (initially south-east) focus to build ‘H2 hubs’ – focus on ensuring viable local network for early 
customers rather than long distance focus

▪ Nordic region: Creation of a network to allow long distance mobility across the region – first plausible 
network coverage already achieved in Denmark, with the rest of Scandinavia & Iceland looking to follow 

▪ BeNeLux region: strategies within this region are in development. The H2Benelux project aims to enable 
enable national travel across the Belgium, the Netherlands and Luxembourg. Further plans are likely to 
involve expansion based on a “cluster” approach.

HRS network development strategies tested in different regions
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The different strategies have resulted in various ownership 
models and characteristics for refuelling stations

Region Initial strategy for HRS 
network development

Level of risk:
low utilisation

Ownership models Number 
of HRS1

HRS pressures 
for light vehicles

Germany Extensive national 
coverage + major cities

High: first 100 HRS will 
have been installed 
regardless of demand. 
However, letters of 
intent to deploy vehicles 
increasingly sought to 
minimise risk of low 
utilisation. 

H2MOBILITY is a joint venture
between industry partners from 
hydrogen production and retail, as 
well as some automotive 
involvement: demonstrates 
commitment and shares the risk. 
Funding is received from National 
and European programs.  

84 Mainly 700 bar

France Local/regional clusters
linked to demand 
(captive fleet approach)

Low: demand is secured 
in advance of 
investment decision

Individual investments, with 
coordination by Mobilité
Hydrogène France; joint venture in 
Paris (HysetCo)

12 700 bar, 350 bar 
and dual pressure 
(350 bar + 700 bar)

UK Mainly regional (south-
east) focus to build ‘H2 
hubs’ 

Moderate: stations built 
with a mix of public and 
private investment in 
projects which group 
vehicles and stations

Individual investments with 
government support

11 Mainly dual 
pressure (350 bar 
+ 700 bar)

Nordic 
region

Develop network to allow 
long distance mobility 
across the region

High: network coverage 
achieved in advance of 
significant vehicle 
deployment

Predominantly individual 
investments, with a joint venture 
structure in Denmark. Case is 
based on expected increases in 
vehicle deployment

20 Mainly 700 bar 

1 As  of July 2020
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The characteristics of regional vehicle deployments also 
reflect the different strategies 

Region Initial light 
vehicle 
types

Total FCEVs on 
the road (approx. 
in summer 2020)

Diversity of 
vehicles 
deployed

Light duty vehicle 
applications

Implications for overall hydrogen 
demand and HRS utilization

Germany >750 Mainly cars to 
date; growing 
numbers of 
trucks & 
buses 

Car clubs; B2B leasing; 
Ride Pooling; local 
authorities

Demand is distributed across several 
cities; very few HRS are seeing high 
levels of utilisation

France >400 Range-
extended 
vans; cars as 
taxis; buses

Utility fleets; delivery 
vans; local & national 
agencies; taxis

Recent adoption of taxis in Paris has led 
to significant increases to the hydrogen 
demand on the local network

UK >200 Passenger 
cars, vans and 
buses 

Taxis; police vehicles; 
local authorities

Recent adoption of taxis in London has 
led to significant increases to the 
hydrogen demand on the local network

Nordic region >300 Passenger
cars; some 
buses and 
trucks

Local & national 
government agency 
fleets; taxis; private 
customers 

Demand is distributed across several 
cities; few HRS are seeing high levels of 
utilization. Programs now being 
established to promote taxi use.



▪ The restrictions put in place in Europe to limit the spread of Covid-19 have had a widespread impact on demand for travel, 
as illustrated by the changes to the Citymapper Mobility Index in March-June 2020. As a result, many of the hydrogen 
vehicles and refuelling stations deployed in Europe have had much lower utilisation rate during this period.

▪ However, some vehicles deployed in essential services applications (e.g. police vehicles, utility & delivery fleets) continued 
to operate during this period, and HRS operators enabled this by ensuring that enough refuelling stations remained 
operational – in spite of the additional challenges imposed by the restrictions.

▪ In July 2020, demand was still below pre-Covid levels. However, as restrictions in Europe have been gradually relaxed, the 
utilisation of hydrogen vehicles and HRS has started to increase. 

Utilisation of hydrogen vehicles and refuelling stations is 
starting to increase following a dip during the initial 
stages of the COVID-19 pandemic
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Impacts of the COVID-19 pandemic

Ref: https://www.iea.org/articles/changes-in-transport-behaviour-during-the-covid-19-crisis

Changes are compared to a ‘typical usage period’, generally defined as 4 weeks between Jan 6th 
and Feb 2nd, 2020 although different typical usage periods are used for certain cities.

Level of travel demand compared to demand in a typical usage period 

Changes in travel demand in selected cities during the COVID-19 pandemic: 
Citymapper Mobility Index since 1 March 2020

https://www.iea.org/articles/changes-in-transport-behaviour-during-the-covid-19-crisis


New national and regional level approaches, combined 
with private sector initiatives, are driving the continued 
development of hydrogen mobility
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▪ While FCEV and HRS deployment continues to expand, roll-out of public infrastructure and vehicles has been slower than 
was planned in 2015. The level of ambition of the initial strategies exceeded the sector’s capacity to deliver on these aims, 
with strong competition for vehicle availability from global markets outside Europe, combined with various challenges in 
identifying and securing sites for refuelling stations in urban centres delaying the roll -out.

▪ In the absence of high volumes of FCEV passenger cars in Europe, hydrogen mobility initiatives (both nationally and at the 
European level) are increasingly converging on the following approaches:

▪ Continued targeting of end users that require the specific operational advantages that hydrogen mobility can 
provide, where attractive business cases for hydrogen vehicles are now emerging (including taxis and heavy 
vehicles, particularly in countries with high taxes for fossil fuel vehicles).

▪ Developing viable clusters of stations in key locations where the redundancy and convenience of multiple stations 
increases the attractiveness of fuel cell vehicles to fleet operators. Within these clusters, and to justify development 
of new clusters, demand aggregation activities (e.g. via letters of intent or fuel purchase agreements from 
customers near potential refuelling locations) are used to strengthen the business case for new stations and attract 
investment. Installing small, low-cost HRS in regions with larger existing stations, and/or on motorways between 
existing “clusters” could be a cost-effective way to improve network coverage for passenger cars.

▪ Deploying heavy vehicles (e.g. buses, refuse trucks) as well as high demand car applications (e.g. taxis) to help 
scale up hydrogen demand and the development of infrastructure supply chains in advance of mass passenger car 
roll-out. Achieving larger scale hydrogen ecosystems (i.e. involving numerous vehicle types) is seen as key to 

reaching the scale of demand to make station operation economic. As such, some cities and HRS operators are 
considering the potential benefits and requirements of dual-purpose refuelling stations, i.e. allowing cars to make 
use of refuelling facilities for heavy vehicles such as buses and refuse trucks. This approach could offer business case 
advantages for HRS operators while demand increases.

▪ Alongside the national and regional approaches, numerous deployment initiatives led by the private sector are 
emerging, at local as well as national scales (for example the taxi deployments in Paris and the Swiss trucks scheme). 
These initiatives have been demonstrated how with scale and ambition it is possible to deploy hydrogen 
economically. This in turn has led to policy frameworks that support ambitious scale-up plans. 

Emerging approaches to developing hydrogen mobility
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Hydrogen strategies for energy system decarbonisation 
are now emerging across Europe, and mobility is seen as 
a key aspect of developing the wider hydrogen economy

National and European hydrogen strategies 

National and regional strategies

In the past two years, numerous national hydrogen strategies have been released which have emphasised the role of hydrogen in 
delivering the transition to net-zero energy economy, and the potential benefits of deploying hydrogen technologies at scale for
applications such as industrial energy, transport applications (including marine and aviation as well as road transport) and heating. 

The development of hydrogen for mobility is seen as playing a key early role in facilitating the ramp up of the supply chain and skills 
needed to deliver the wider hydrogen economy. To support this all of the national strategies set out ambitions and funding 
commitments to support the development of green hydrogen production and the refuelling infrastructure needed to enable vehicle 
uptake. Often these strategies assume hydrogen transport will begin with heavier duty bus, truck and rail transport. A few examples 

are set out below; many other countries and regions across the world have released or are developing hydrogen strategies.

▪ France: National Hydrogen Plan (French Government, 2018)
▪ Germany: National Hydrogen Strategy (German Government, 2020)
▪ Norway: Norwegian hydrogen strategy (Norwegian Government, 2020)
▪ Netherlands: Government Strategy on Hydrogen (The Netherlands Government, 2020)
▪ Iceland: 2030 vision for H2 in Iceland (Icelandic New Energy, 2020)

Strategy and funding at European level

▪ The European Commission released A hydrogen strategy for a climate-neutral Europe in July 2020, as part of the European 
Green Deal (a policy package intended to deliver net-zero by 2050). The strategy objectives are consistent with the national 
strategies, setting out the investments required to deliver the hydrogen economy, as part of a sustainable economic recovery 

from Covid-19 impacts.

▪ Where previously, European funding for hydrogen activities had been largely contained within the Fuel Cells and Hydrogen 
Joint Undertaking, support for hydrogen technologies will now be integrated within all packages in the Green Deal, with 
funding to be made available across transport, industry, heat and wider energy system applications. Targets for renewable 
hydrogen in specific end-use sectors will also be considered as part of future European policy measures.
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Germany: H2MOBILITY is a joint venture 
coordinating national HRS deployment

▪ Organisations from the automobile, gas and oil sectors 
have joined forces to found the joint venture H2MOBILITY

▪ Their common goal is to put in place the infrastructure to 
guarantee nationwide hydrogen-powered mobility in 
Germany

▪ The original focus was firmly on deploying large numbers 
of stations and of passenger cars, to maximise network 
coverage for drivers

▪ H2MOBILITY is now increasingly looking to increase 
hydrogen demand from heavier vehicles, to minimise the 
risk of low HRS utilisation (due to slower than anticipated 
rollout of passenger cars). Further expansion of the 

network will take place primarily where there is a short-
term need for commercial vehicles and at the same time 
the hydrogen filling station network for passenger cars 
can be usefully supplemented.

Partners

Associated partners

19
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Sources: https://h2.live/; 
https://now-gmbh.de/en/national-innovation-programme/aufbau-wasserstoff-tankstellennetz

Germany: the initial strategy was focused on achieving a 
national network by connecting six conurbations

Key aspects of the German Hydrogen Mobility strategy

▪ 10 stations in each of six urban conurbations (Hamburg, Berlin, 
Rhine-Ruhr, Frankfurt, Stuttgart, Munich), plus hydrogen corridors 
along motorways: 100 HRS will be in place by the end of 2021.

▪ The first 100 stations will be built unconditionally, and 
irrespective of the number of vehicles sold. 

▪ The second phase of the strategy will focus on the deployment of 
vehicles. HRS deployment will be linked to the number of FCEVs on 
the road, with demand of 6 tonnes/year for the next 20 HRS, and 
12 tonnes/year for the following 20. 

▪ By 2027, up to 400 hydrogen refuelling stations will be 
operational in Germany, depending on demand. These stations 
will use the highest possible amount of renewable resources for 
hydrogen production.

▪ All German stations are 700 bar and SAE J2600 protocol compliant.

▪ According to H2MOBILITY, in March 2020, there were ~500 active 
HRS customers in Germany.  

84

22

In operation
In progress

Current status

https://h2.live/
https://now-gmbh.de/en/national-innovation-programme/aufbau-wasserstoff-tankstellennetz
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Emerging trends in hydrogen mobility

▪ The majority of hydrogen demand currently comes from cars, mainly in commercial applications as opposed to private users (see 
graph on next page). For example, ride-pooling company CleverShuttle has 45 FCEVs in their fleet.

▪ An increasing focus is now being placed on ‘demand-led’ deployments of stations where vehicle demand is secured in advance of 
site selection. In the future, HRS might increase in capacity compared to current stations as a result of this.  

▪ While a large proportion of hydrogen demand is still expected to come from cars, an increasing amount of demand is expected 
from buses and other heavy duty vehicles. 40 hydrogen buses (from Van Hool) are already being deployed, and plans are underway 
to deploy refuse collection trucks. Demand aggregation activities will also explore potential demand from heavy duty trucks.

▪ Germany also has ambitious plans for hydrogen fuel cell train deployments, with 2 trains currently operational Northern Germany 
and a recent order for 27 trains for Frankfurt. 

▪ The National Hydrogen Strategy, launched in June 2020, emphasises the importance of continuing to develop the mobility market in
Germany as part of the development of a German hydrogen supply chain. The Strategy sets out the following aims which are 
relevant to hydrogen mobility projects and will inform the future roll-out of vehicles and infrastructure :

▪ Greater cross-border collaboration e.g. Important Projects of Common European Interest (IPCEI) 

▪ Target driven development of the Clean Vehicle Directive

▪ Strengthening the existing programme of support for hydrogen and fuel cells

▪ Implementation of the Renewable Energy Directive II in a way that strongly supports renewable hydrogen as a fuel 

Germany: the next phase of infrastructure roll-out will focus 
on locations with high demand from commercial vehicles

1 https://www.now-gmbh.de/en/national-innovation-programme/hydrogen-regions-in-Germany

https://www.now-gmbh.de/en/national-innovation-programme/hydrogen-regions-in-Germany
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Germany: an increasing proportion of hydrogen 
demand is coming from business customers

▪ Business pioneers are defined as customers with a business or institutional background. FCEVs in this segment are used 
in company fleets; this market includes hydrogen industry companies, but in recent years the main increase in demand 
comes from independent businesses (as opposed to hydrogen industry or public sector organisations). 

▪ Passenger fleets include all ridesharing and carsharing customers: CleverShuttle FCEVs account for a large share of this 
segment.

▪ Private pioneers are all private persons driving FCEVs; these account for a small but growing share of demand.

Source: H2Mobility
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Germany: FCEVs were successfully used by the 
CleverShuttle ridesharing service, but competition is strong

CleverShuttle fleet case study

▪ CleverShuttle is a ridesharing service offering transportation in electric or 
hydrogen vehicles at a cost of 40% less than a traditional taxi on average. A total 
of 45 FCEVs were deployed in Munich and Berlin, and have driven over 5 million 
km to date and transported over 600 thousand passengers.

▪ The first FCEVs were deployed with CleverShuttle in September 2017. Some 
vehicles in the fleet were previously owned by the BeeZero carsharing scheme.

Ridesharing usage characteristics
• Flexible operating hours
• High mileages (often more than 100 

km per day) and hydrogen demand

Policy context 
• Funding for FCEV purchase or 

lease 
• Low emission zones

FCEV deployment in CleverShuttle fleets has the following benefits:

• FCEV cost proposition can be attractive for ridesharing when there is a 
demand for zero-emission services - especially for second-hand FCEVs 

with low mileages

• Increased number of zero-emission ridesharing trips are made possible

• Increased utilisation and revenues for refuelling stations in cities where 
the fleets are deployed, improving the overall HRS business case

• Increased visibility of FCEV technology to wider public

▪ However, CleverShuttle recently ceased operations in most cities in Germany.  The reasons cited were a decrease in 
bookings in Hamburg, due to a combination of strong competition from other taxi and ride sharing companies and 
regulatory obstacles.  This demonstrates the need for policy makers to find ways to strengthen support for 
businesses that create hydrogen demand in markets with strong competition from petrol or diesel vehicle 
applications.  



Vehicles

❑ OEMs have been successful in finding end-
users for vehicles but availability of FCEVs is 
significantly lower than anticipated in the 
original strategy. This is due to changes in 
vehicle introduction dates (in the case of 
Daimler) or limited vehicle numbers deployed 
to Europe (in the case of Toyota and Honda). 

❑ Including heavy duty vehicles in the 
deployment strategy will provide increased 
hydrogen demand per vehicle and improve 
the business case for refuelling stations; 
demand aggregation activities are ongoing to 
establish base demand for new HRS. 

❑ High price of first generation vehicles is 
challenging even for early adopters.

HRS

❑ Since its inception in 2015, H2MOBILITY has decreased the total period 
of time to deliver an HRS from 24 down to 16 months, with an end 
target of 12 months.

❑ Challenges for reducing lead time:
▪ Location: various criteria for network planning ; the number of 

different stakeholders involved; constructional constraints (space, 
noise, etc.)

▪ Permitting: lack of standardised permitting process with German 
authorities - regional differences lead to unpredictable lead times.

▪ Delivery time of HRS: immaturity in the supply chain results in 
delivery time of 9-10 months from HRS suppliers as well as limited 
capacities.

▪ Resource bottlenecks: Requirement for OEM approval and vehicle 
testing at each station can delay commissioning.

Germany: one of the main lessons learnt is the need to 
link new HRS deployment to demand locations

General conclusions

❑ There is an increased focus on cities where governments and fleets can demonstrate demand that could be met if 
stations are built i.e. increasing emphasis on linkage between FCEV and HRS deployment to increase utilisation.

❑ Explicit linkage of HRS deployments to vehicle numbers will help to reduce utilisation risk after first 100 stations, but 
implies that rollout to 400 stations will be slower than previously envisaged. The main focus is to increase hydrogen 
demand by improving customer experience and providing a greater number of FCEVs to Germany, including new types 
of vehicles.  

❑ Opportunities to upgrade some underutilised HRS to allow bus refuelling at 350 bar are also being explored. 24
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National policy context

▪ In June 2020, the German government released their National Hydrogen Strategy, setting out the ambition to establish hydrogen as
an option for decarbonisation, make it competitive by ramping up the international market, develop a strong and sustainable 
German hydrogen market, and switch to renewable production avenues within Germany. In total, 7 billion euros will be available for 
the national market, and a further 2 billion euros will be available for international initiatives. 

▪ The strategy targets 5GW installed electrolysis capacity by 2030, and the Government aims to closely explore the offshore wind 
opportunity and options for “unbundling” to reduce electricity cost

▪ Transport remains a strategic future hydrogen market for Germany: the strategy highlights aviation and shipping as potential 
opportunities, alongside public transport, heavy duty transport, logistics and specific passenger car applications. 

▪ The National Innovation Programme is continuing to fund HRS deployment (50% of costs) and additional funds are available from 
the Energy and Climate Fund.

▪ The HyLand programme will initially develop 6 hydrogen regions in Germany, to explore hydrogen uses in transport, industry, heat 
and electricity. This reflects the FCH JU’s Hydrogen Valley funding call to develop regional hydrogen economies. 

▪ The German Minister of Economy is also investing €100 million annually up to 2025 to develop 20 ‘real laboratories’ to test hydrogen 
technologies.

▪ Hydrogen is also seen as a solution to providing energy storage with increased renewable generation in Germany, and reduced 
reliance on nuclear and coal for electricity generation. There is growing interest to couple electrolysers with wind energy, and there 
are currently over 50 power-to-gas plants planned or in operation in Germany. 

Germany: moving forward, policy seeks to develop the 
hydrogen economy using the mobility market as a lever to 
ramp up the supply chain and market opportunities

Ref: https://www.bmbf.de/files/bmwi_Nationale%20Wasserstoffstrategie_Eng_s01.pdf

https://www.bmbf.de/files/bmwi_Nationale%20Wasserstoffstrategie_Eng_s01.pdf
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France: Mobilité Hydrogène France is the 
initiative behind the deployment strategy

Trade associations/ regional 
competitiveness organisations/ 

consultancy

Large industry players Technology providers/ SMEs

▪ Actors from across the hydrogen mobility sector (and the wider energy industry) have come together to form Mobilité Hydrogène
France.  

▪ Initially, the partners collaborated to assess the potential of both hydrogen and battery electric transport in France

▪ Plans are now being developed to support specific hydrogen vehicles and captive fleet deployment and reduce investment risk by 
linking hydrogen vehicle and infrastructure deployment to centres of demand.  
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▪ The rollout of Hydrogen Refuelling Stations and vehicles will be phased, with a transition from local clusters to full national 
coverage by 2030, to reduce investment risks in the early years.

▪ Potential early clusters have been identified based on an analysis of the level of H2 activity,  car sales density, sales of alternative 
vehicles (HEV and BEV), income level, production of H2  and links with bordering countries, notably through TEN-T corridors. 

▪ The clusters will be led by customer demand with HRS deployments linked with commitments from private and public sector 
fleets. HRS will be publicly accessible and provide 700 bar and 350 bar hydrogen for multiple vehicle types. Deployment of 
motorway stations to connect the clusters will begin when there are sufficient numbers of passenger cars, as opposed to fleet
users primarily making local or regional journeys

France: the strategy for hydrogen mobility is focused on 
the development and linkage of demand clusters

Strategy developed based on consultation of OEM partners in Mobilité Hydrogène France

Area where HRS provide coverage Highway with HRS HRS in place as of 2014

HRS network rollout from 2017 to 2030

Phase 2 – Self-containedPhase 0 - Clusters Phase 1 – Linkage of clusters and growth of network
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Strategy for HRS deployment

▪ Strategy based on captive fleet applications which allows 
hydrogen stations to be deployed at the same time as a 
vehicle fleet, thereby securing demand and de-risking 
early HRS investments. Letters of intent are obtained prior 
to HRS investment decisions, thereby confirming demand 
and HRS utilisation. 

Current deployment outlook

▪ As of summer 2020 there were 375 FCEVs (196 Renault 
Kangoo ZE range extended vans and 180 OEM passenger 
cars) on the road in France, and 12 publicly accessible HRS 
(29 in total, with a further 8 under construction).

▪ Over 100 taxis are on the roads in Paris, meaning that the 
network of HRS in the city sees relatively high utilisation.

▪ Outside Paris, HRS utilisation has been lower than 
anticipated due to relatively low hydrogen demand from 
the range extended vehicles deployed to date. This is 
expected to increase with the increased deployment of 
passenger cars and/or a changes in user driving patterns.

▪ The national network started using lower-cost 350bar HRS 
to support local captive fleets with limited dual-pressure 
(700 & 350bar) HRS deployed. There is now an increasing 
focus on dual-pressure stations to ensure future-proofing 
for passenger cars. 

France: outside of Paris, hydrogen demand for the initial 
HRS has been relatively low, due to the types of vehicle 
applications deployed to date

HRS in France – open and under construction.  

Open

Under 
construction

Number of HRS in 
town / city
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France: recent policy announcements including a National 
Hydrogen Plan have led to the development of numerous 
regional hydrogen mobility plans

▪ Policy and funding have been major drivers of the increased support and demand for 
hydrogen mobility. Recent policy reforms include:

▪ The Loi de Transition Energétique (2015) set out aims to renew >50% of public transport 

fleets with low emission vehicles by 2020 and 100% by January 2025.  

▪ The Plan National Hydrogene (2018) set targets to transition French transport to 
hydrogen, with supporting funding of ~€100 million.  Specific targets include: 

▪ 5,000 light commercial vehicles and 200 heavy vehicles in operation by 2023

▪ 100 new HRS using hydrogen produced locally by 2023, increasing to 400 – 1,000 
HRS by 2028

▪ 20,000 – 50,000 light commercial vehicles and 800 – 2,000 heavy vehicles by 2028

▪ Following the Plan National Hydrogene, ADEME published calls for hydrogen mobility 
projects, aiming to support projects with a total budget of over 1 billion euros.

▪ Largely as a result of this clear ambition from the National government, numerous 
regions of France have now developed (and allocated funding for) their own H2 
mobility deployment plans. Many of these plans include heavy duty transport 
applications alongside the deployment of cars and vans, with strategies following an 
integrated approach to activation of regional demand, pioneered by the Zero Emission 
Valley initiative (see p29). 

▪ Alongside the development of regional government plans, the high level of national 
ambition and support has stimulated the development of numerous hydrogen transport 
initiatives being led by the private sector. Some key examples are set out on the 
following pages.
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France: Hype taxis and Air Liquide have formed a joint 
venture called HysetCo, alongside Toyota and Idex

Hype / HySetCo case study

▪ Hype hydrogen taxis has over 100 FCEVs in operation in Paris, 
and aims to reach 600 by the end of 2020.

▪ In 2019 the HysetCo joint venture was launched: this includes 
STEP (the company behind Hype taxis), Air Liquide (as a hydrogen 
and refuelling station provider), Toyota (as a vehicle supplier) and 
Idex (an energy provider). This joint venture aims to promote and 
advance the development of hydrogen mobility, and will lead the 
deployment of FCEVs and HRS in Paris.

Taxi usage characteristics
• Flexible operating hours
• High mileages (often more than 100 

km per day) and hydrogen demand

Policy & local context 
• Government funding for FCEV 

purchase or lease 

• Low emission zone in Paris
• Challenges in separately procuring 

either large numbers of FCEVs or 
high capacity HRS

The formation of HySetCo has brought the following benefits:

• By sharing risks (and rewards) between the different stakeholders, it 
enables stations and vehicles to be procured concurrently, enabling large 
fleets of FCEVs to be deployed with appropriate infrastructure, which can 
help to unlock economies associated with increased local demand e.g. for 
hydrogen distribution and provision of local maintenance staff. 

• Increased number of zero-emission trips are made possible.

• Refuelling stations have increased utilisation and revenues, improving the 
overall HRS business case

• Increased visibility of FCEV technology to wider public

▪ The next challenge is expanding the HRS network, both locally and to the national level.  Further planning and 
funding is likely to be required to expand and connect urban HRS clusters based on demand, and to enable 
journeys outside of cities. 
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France: Engie have a fleet of 50 fuel-cell range extended 
utility vans operating in Ile-de-France 

Engie fleet case study

▪ Engie Cofely, an energy utility company, adopted 50 fuel-cell range extended vans 
into their fleet in 2018. These are Renault Kangoo Z.E. vans converted with a Symbio 
fuel cell range extender. 

▪ The vehicles were rented through Alphabet, a business-to-business mobility provider, 
and used by technicians carrying out maintenance and other technical activities in 
Ile-de-France (the region surrounding Paris). 

Utility van usage characteristics
• Flexibility in range and payload 

required to enable the vehicles to be 
used in a wide operational area

Policy context 
• Government funding for 

FCEV purchase or lease 

• Low emission zone in Paris

Deploying FCEVs in utility van fleets bring the following benefits:
• Increased numbers of zero-emission routes are made possible due to the 

increased range of the range extended van, compared to electric options
• Cost proposition for vehicles becomes attractive on a leased basis (after 

grant funding)
• Opportunity for Engie to collaborate with HRS suppliers and operators to 

determine the optimal locations and design for new refuelling stations.
• Opportunity for Engie to understand the benefits of hydrogen transport 

first hand, to inform their future role in hydrogen businesses.

▪ Adapting existing commercial vehicle platforms to use hydrogen, rather than developing separate FCEV models, 
reduces the time to market, enabling quicker demand growth. However, not all fleet operators are willing to use 
“converted” vehicles.

▪ While prices are expected to reduce as more vehicles are produced, at the low production volumes involved in this 
initiative, funding is required to make these vehicles economically viable for customers.

▪ Refuelling station design and specifications need to take account of typical refuelling times for the fleets they are 
supplying, including provision of refuelling at 350 bar where required for the range extended vans. However, there 
is a risk that differences in HRS specifications for different fleets places limits on the ability for HRS to form an 
interoperable national network. 
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Zero Emission Valley case study

▪ Auvergne Rhône Alpes is set to become the first 
hydrogen territory in Europe, with a commitment to 
1000 FCEVs and 20 HRS in the valley.  

▪ A public-private partnership with stakeholders spanning 
the entire hydrogen value chain will fund the project, 
with an expected budget of €70M to be spent over 10 
years.  

France: Zero Emission Valley is an ambitious initiative for 
hydrogen mobility in the Auvergne Rhône Alpes region

Source: fuelcellworks.com

Challenges of deployment at scale
• The need for multiple HRS in one 

location and high cost of FCEVs results in 
prohibitively high capital investment to 
kick-start large projects

Policy context 
• Regional support for the 

project in the form of €15M 
in grants or direct 
investment

Collaboration between local governments and private investors 
brings the following benefits:

• The engagement of a variety of stakeholders enables commitment 
to a hydrogen project across the entire value chain in a region.  

• Stakeholders have greater economic security, leading to higher 
levels of investment and larger scale infrastructure and vehicle 
deployment.  

• The increased scale of infrastructure deployment benefits FCEV 
end users by offering more convenient and further ranging 
refuelling.  

• The demonstration of hydrogen projects of scale will draw further 
investment to a region.  

▪ The project is currently in its early stages, with a key next step being engaging with the public on the importance and 
benefits of the project.  Due to the large number of stakeholders, the management of this project will be challenging for 
the regional government.  



Vehicles

❑ Attractive business model developed by Hype taxis in Paris 
whereby high H2 consumption (2kg/day) + ‘double-shifting’ 
of vehicles results in attractive TCO and also provides good 
loading of local HRS. Demand from other applications in 
Paris is growing as a result of the expanding network.

❑ Captive fleet model has been successful in finding first 
adopters but securing subsequent orders beyond 5-10 
vehicles (in a single location) with current vehicle costs and 
HRS network can be challenging outside major cities.

❑ Collecting letters of intent from vehicle end-users prior to 
HRS investment decisions has been a relatively successful 
model, reducing investor risk.

HRS

❑ Mobilité Hydrogène France is now taking a more active role 
to coordinate HRS deployment in France, helping to enable 
higher utilisation of HRS and thus reducing H2 prices.

❑ A clearer regulatory framework for HRS is needed to 
maximise interoperability for different vehicle types (e.g. 
350/700bar refuelling). There is also a clear need to 
implement HRS best practices for reliability.

❑ The difficulty in securing customers has led to the 
relocation of several stations. A key next step for the 
French strategy is to ensure that smaller towns and cities 
can be supplied with affordable hydrogen and avoid HRS 
being available only in the largest cities.

France: key lessons learnt include greater understanding 
of the challenges in scaling up demand, especially outside 
major cities

General conclusions

❑ As a result of active, collaborative engagement with industry and government, there is widespread recognition that 
hydrogen ecosystems are most effective at a large-scale. As such, regional hydrogen strategies are now being developed 
and implemented. There is an ongoing need to tailor FCH deployments to the specificities of each territory (e.g. in terms of 

local energy and business profile) and to enable collaboration between regional authorities and private industry. 

❑ Continuing to increase the diversity of vehicle types (cars, vans, trucks, buses) will be important in achieving high load 
factors for future stations, enabling large hydrogen production plants, and reducing H2 costs.

❑ Work is underway by Mobilité Hydrogène France to explore new ways to de-risk HRS investments in smaller cities where 
deployment of many vehicles in a short period is not possible. This is likely to involve medium and heavy vehicles, use of 
local/regional special purpose vehicles, ‘take or pay’ agreements to reduce demand risk to operators etc.

34
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▪ The UK H₂Mobility consortium includes industrial members and governmental observers

▪ The consortium provides a confidence building approach to partnership between Government and industry:

UK: the UK H2Mobility consortium has 
developed the strategy for deployment

Industry members

Governmental observers

36



700 bar HRS 

350 bar HRS

HRS in development

Note: this does not include the 
Orkney and planned Northern 
Irish stations

UK hydrogen infrastructure in 2020Deployment strategy & status

▪ In early 2017, the UKH2Mobility consortium published an 
update on their proposed three stage strategy for the 
rollout of the initial network of HRS (see details on the 
following page). The proposed first phase of this strategy 
was to deploy twenty 700 bar HRS in the South East by 
2020, to provide “drivability” for initial customers.

▪ Following lower than expected FCEV deployment in the 
initial cluster (largely due to limits to vehicle supply to 
European markets being lower than expected), the strategy 
shifted in 2018 to focus on clustering HRS around demand 
hotspots which had begun to emerge (particularly as a 

result of increased demand from fleet applications). The 
clustered approach minimises dealer training costs for 
OEMs, as well as making it more efficient for HRS operators 
to provide local maintenance for the stations and thus 
provide a better customer experience.

▪ As of July 2020, 245 registered FCEVs are on the road as 
well as 11 publicly accessible 700 bar HRS.

Emerging trends

▪ The consortium is increasingly looking to encourage the 
accelerated scale-up of demand at the local scale. As part 
of this, the group is seeking to support the increased 
deployment of buses, trucks and trains, to unlock the cost 
benefits associated with the larger-scale production and 
distribution of hydrogen.

UK: strategy for hydrogen mobility development has 
evolved to focus on the development of HRS clusters
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UK: ultimately, to enable national driving, stations will also 
need to be installed on strategic roads between clusters

No specific linkage between vehicle and HRS deployment was planned as part of the original strategy but letters of intent are
increasingly being sought in advance of HRS deployments to guarantee H2 demand

No minimum spacing requirement 
between stations

Minimum of 2 HRS per cluster;  synergy 
expected between motorway HRS

Main Motorways: M4; M1; A1(M); M3; 
M5; M11; M40/M6/A74(M); M20

▪ Early stations should ensure drivability by 
creating a viable network in and around 
London

▪ Stations should be sited near main roads
▪ Approximately 20 stations provide initial 

coverage

▪ Groups of early stations can also be used 
to create new HRS clusters in other large 
urban areas, which have a clear hydrogen 
strategy and willing early adopters

▪ Stations should be sited near main roads 
and also major national motorways

▪ Minimum 2 stations needed per cluster

▪ Following the creation of such 
clusters, a basic national coverage can 
be secured by locating stations along 
the major North-South and East-West 
motorways 

▪ These stations should ideally be 
strategically located near to urban 
centres to partly seed additional 
uptake

3) Secure basic 
national driving

2) Create new HRS clusters1) Initial cluster in the South East



Renewable hydrogen is now subsidised in the UK, but only under 
very specific conditions

▪ The Renewable Transport Fuel Obligation (RTFO) aims to incentivise the 
production of low emissions fuels for transport.  In 2018, renewable 
hydrogen was introduced as a ‘development fuel’ in the RTFO, meaning it 
receives double certificates.  This translates to a subsidy of £2-7/kg.

▪ The RTFO initially supported sustainably produced hydrogen as a transport 
fuel, however in order to protect renewable electricity it now only applies 
to new renewable resources. 

UK: the limitations of the current RTFO provides an 
example of potential challenges for implementing policy
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Obligated fuel suppliers must

Buy development fuel RTFCs 
from development fuel 
producer
Likely price range £2-7/kg H2

Pay a buy-
out price = 
£7.33/kg

OR

The types of renewable hydrogen production which are currently able to benefit from Renewable Transport Fuel Certificates 
(RTFCs) are:

▪ Gas based hydrogen production, where the methane comes from either biological waste (receives double RTFCs) or other 
biological origin (receives single RTFCs).  Biogas credits can also be used to convert any gas into “green gas”, which is valuable 
provided the cost of the RTFC exceeds that of the green gas certificates; The Department for Transport (DfT) have signalled 
that the use of certificates for green hydrogen production is likely to be prevented from 2021.

▪ Hydrogen production by electrolysis is only eligible if the electrolyser is only connected to a renewable generator and is 
designed so the majority of the energy uses flows direct from the wind turbine, or is eligible if the electrolyser is located in an 
in area of “grid constraint”. In the current guidelines, the renewable generator must also be “additional”, which means the 
developer must demonstrate that the electrolyser is linked to a new renewable deployment.

▪ Under the current requirements, it is very challenging for hydrogen from electrolysis to benefit from RTFCs. This is 
partly because the scale of demand required for new renewables to establish direct connections to electrolysis (with 
an investible business case) is very high in comparison to the current scale of local hydrogen demand.

▪ Revisions to these conditions could provide significant opportunities to support the initial business case for hydrogen 
production and hydrogen refuelling stations without reducing the total renewable energy available.
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UK: Fleets in London including Green Tomato Cars taxis and 
the Metropolitan Police are increasing their FCEV adoption

London fleets case study

▪ Green Tomato Cars (a private hire vehicle operator in London) 
currently have 36 FCEV taxis on the road and are planning to roll 
out another 14 as part of their fleet.  In addition, the Metropolitan 
Police Service currently operate 21 FCEVs in London.  

▪ These vehicles are using the network of 5 HRS in and around 
London, operated by ITM Power. A further HRS is planned at 
Barking to better serve vehicles in East London.  

Fleet usage characteristics
• High mileages (often more than 100 

km per day) and hydrogen demand
• Requirements for fast refuelling

Policy & local context 
• Political pressure for public services to 

lead the drive to low emission vehicles
• Low emission zones in London
• Government funding for FCEVs

The deployment of FCEVs in these fleets brings the following benefits:
• Fleet operators can deploy zero emission technology and identify 

potential constraints for wider adoption.
• High utilisation fleets provide increased demand and improve the 

business case for London HRS.  The growing local network of HRS and 
increased FCEV deployment means that measures to improve customer 
experience become increasingly economical – a 24/7 customer support 
line and local, dedicated maintenance team have been implemented by 
ITM Power.  

• These applications are public-facing, increasing the visibility of FCEV 
technology to the public.  

▪ As existing fleets with operations all over London, both operators are currently limited in the number of FCEVs 
they can deploy, mainly due to the high level of HRS coverage needed across the city to provide the required 
flexibility for their fleets. HRS availability has also been a challenge. However, ITM Power has made significant 
improvements to availability over the past year and will continue to do so while expanding the HRS network.  

▪ The current lack of HRS outside of the developing “clusters” in UK cities means that national travel with FCEVs is 
limited to occasional journeys between specific cities; this can limit FCEV deployment, even for fleets with 
predominantly local operations.

Metropolitan 
Police Mirais
at a refueling 
station in 
London.

Source: 
Hounslow 
MPS Twitter



Vehicles

❑ Deployment of FCEVs into London based fleets have been 
successful (e.g. Green Tomato Cars, Metropolitan Police), 
but wider HRS coverage in London is needed to unlock 
additional demand from these fleets, which operate across 
the city. A high level of coverage could be achieved with 
fewer HRS in smaller cities; furthermore, not all fleets 
require the level of flexibility needed for taxis and police 
vehicles.

❑ High performance and reliability and excellent driver 
feedback observed for cars deployed to date.

❑ Letters of intent are increasingly being sought in order to 
confirm vehicle demand in advance of HRS investment.

❑ The availability of different ownership options can broaden 
the appeal of FCEVs to different potential customers.

HRS

UK: the development of the cluster approach has 
demonstrated that coverage requirements vary between 
cities and across different end user groups

General conclusions

❑ Achieving a minimum level of HRS coverage may be more achievable in smaller cities, which may also offer more easily 
accessible options for siting; however, many early adopter fleets are still concentrated in major urban centres due to air 
quality drivers. As such, continued efforts to coordinate regional deployment activities are essential to ensure that 

infrastructure and vehicle deployments are mutually beneficial to different stakeholders.

❑ The current funding regime supporting hydrogen mobility has not provided sufficient market certainty to initiate a 
connected national network; for continued network growth, longer-term policy mechanisms are needed. The group is now 
promoting policies to deliver a subsidy per kg of (renewable) hydrogen sold and a simple per vehicle subsidy scheme.

❑ There is a potential role for heavy duty vehicles to provide sufficient demand for economic green hydrogen production in 
the face of relatively limited local demand from cars and vans. 

❑ Cluster development continues, but identification of suitable sites 
has been very time consuming (particularly in London). Formal 
partnerships with site owners (e.g. petrol retailers) overcome this 
to some extent but close relationships with site owners (including 
legal teams) are critical to address potential planning issues early.
Continual engagement with local authorities, and other 
stakeholders have been found to mitigate planning risks. 

❑ Operating costs for HRS pose a new challenge givenlow utilisation

❑ Station availability and customer satisfaction improvements have 
been possible using the following measures: 

▪ Regular communication with fleet operators
▪ Live availability web app
▪ 24/7 live support available
▪ Local engineers and spare parts held locally 

41



42

Hydrogen mobility strategies by region

Executive summary

1. Introduction

2. Overview of progress and strategies

3. Hydrogen mobility strategies by region

‐ Germany

‐ France

‐ UK

‐ Nordic region

‐ BeNeLux region

‐ Other regions

4. The business case for hydrogen mobility: 
Hydrogen Mobility Ireland case study

5. Remaining barriers

6. Recommendations to address the barriers



Denmark

Nordic region: the Scandinavian Hydrogen Highway 
Partnership (SHHP) coordinates the strategy for hydrogen 
mobility in the region
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Norway Sweden Iceland

Finland

Brintbranchen is a coalition of 
30 Danish partners, including:
• National and regional 

government bodies
• Infrastructure, fuel cell and 

vehicle suppliers
• Gas and chemicals 

companies
• Universities

VTT is a private research and 
technology company with a 
national mandate in Finland.  

The Norwegian Hydrogen 
Forum is a non-profit 
organisation with members 
from:
• Private industry
• Universities
• National governments

Icelandic New Energy 
coordinates hydrogen projects 
across Iceland, and 

collaborates with the 
University of Iceland on 
research, and private industry 
on deployment.  

Hydrogen Sweden is a not-for-
profit partnership of:
• Local and national 

government bodies
• Green energy, vehicle and 

infrastructure providers
• Broader industry members

▪ The Scandinavian Hydrogen Highway Partnership (SHHP) was established in 2006. The 
Partnership aims to coordinate the introduction of hydrogen vehicles and associated 
infrastructure to the Nordic market, by supporting communication between industry and 
governmental bodies.  

▪ The SHHP consists of regional clusters involving major and small industries, research 
institutions, and local, regional and national authorities. The national networking bodies – Norsk
Hydrogenforum in Norway, Hydrogen Sweden in Sweden, Icelandic New Energy in Iceland 
Hydrogen Denmark in Denmark and VTT in Finland – act as SHHP coordinators.



Nordic region: the strategy aimed to introduce a basic 
network across Scandinavia to enable FCEV uptake

Berlin
Hamburg

Oslo

Malmö

Copenhagen

Gothenburg

Mariestad

Sandviken

In operation (20)

HRS in Germany

SHHP Hydrogen Stations

Stockholm
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Strategy for HRS deployment
▪ The Nordic strategy for hydrogen 

mobility was based on the 
introduction of 700bar OEM FCEVs to 
create a first network across 
Scandinavia. Vehicle deployment is 
supported by generous national tax 
regimes and other support 
mechanisms (free public parking, etc.)

Current deployment outlook
▪ HRS rollout across the region has been based on 

vehicle sales, and delivered predominantly via 
individual investments, with a joint venture 
structure in Denmark.  

▪ Despite good network coverage and a favourable 
tax environment, vehicle rollout has been slower 
than expected, due mainly to constrained 

production/deliveries to Europe of OEM vehicles. 
As of November 2019, there over 300 FCEVs and 
20 public HRS (6 in Norway, 8 in Denmark, 3 in 
Sweden, and 3 in Iceland) deployed in the region.

▪ The SHHP aims to have >2 000 light FCEVs, ~800 
heavy duty vehicles and >90 HRS by 2025. 



Nordic region: experiences following the incident at 
Kjörbo emphasise the importance of safety processes and 
redundancy

Reasons for HRS shutdown in Nordic regions

▪ The majority of Scandinavian HRS have been operated by two companies: 
Uno-X (whose stations are supplied by NEL) and previously HYOP.

▪ In September 2018 HYOP closed its network of refuelling stations in 
Norway (following their bankruptcy), meaning that all the open HRS were 
supplied by NEL.

▪ In June 2019 a NEL station in Kjörbo, Norway experienced a hydrogen leak 
which led to a fire.  NEL responded rapidly to ensure that all appropriate 
measures were taken to avoid escalation or further safety incidents. 
Following the incident, all HRS with the same design were closed so that 
inspections and verifications could be carried out. This included the only 
three stations in Iceland, leaving the island with no way to refuel its FCEVs.  

Lessons learned 

▪ The impact of the HRS closure on the overall networks in Nordic regions 
shows the importance of redundancy in station design in HRS networks.  
This will minimise the impact of financial or technical issues on network 
availability, and the resulting damage to the reputation of hydrogen in 
these regions.  

▪ In addition, this emphasises the need for vigorous training and safety 
processes that encompass the design, assembly, and operation of HRS, as 
well as well-established procedures for responding in the event of a safety 
incident. 
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HYOP station in Norway
Source: hyop.no

Uno-X and NEL station in Norway
Source: adressa.no



Vehicles

❑ Vehicle uptake has been slower than anticipated, due to 
limited availability of first generation vehicles.

❑ Dealers report subdued demand for vehicles even though 
they are attractively priced relative to diesel cars due to 
exemptions from high vehicle taxes. This may be due to 
limited visibility of vehicles and a lack of customer 
awareness of the benefits of FCEVs (both relative to diesel 
and to battery electric vehicles).

❑ Countries are focussing on diversifying their hydrogen 
vehicle fleet to include ships (particularly in Norway), 
trucks, and buses.

HRS

❑ Relatively small sizes of Scandinavian countries allows 
viable national networks to be deployed at relatively 
low cost.

❑ Utilisation of stations is currently low, creating a 
challenging business case. 

❑ More diversity of HRS design and operators could 
mitigate the need to temporarily close networks of 
HRS (as experienced following a fire at the Kjörbo
HRS).

❑ Work will be required to rebuild customer trust after 
recent safety incidents and shutting down of stations.

Nordic region: following the initial deployments of HRS 
and light FCEVs, the region is seeking to deploy heavy 
duty transport applications 

General conclusions

❑ It has been assumed that low taxes would be a sufficient trigger for FCEV breakthrough but vehicle costs and the popularity of 
BEVs (and limited availability of FCEVs) have proved to be barriers. In most countries, FCEVs benefit from the same 
incentives/tax exemptions as for other zero emission vehicles – this creates a risk that FCEV support will be removed due to the
success of BEVs.

❑ Work is currently ongoing to ensure continued financial support for FCEVs even if incentives for BEVs are reduced – this reflects 
the different deployment stages of the two technologies, and will ensure strong customer demand until FCEVs offer highly 
competitive total costs of ownership without support.
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BeNeLux region: deployment of hydrogen mobility in the 
region significantly increased in 2019-2020

Belgium

▪ 2 public HRS, 1 bus fuelling station

▪ >40 hydrogen cars, 5 buses 

The Netherlands

▪ >170 hydrogen cars; 12 refuse trucks; 1 27t rigid truck 

▪ 4 public HRS (and 3 more due to open soon), and 5 HRS for buses & 
refuse trucks; 15 further HRS are planned with grant funding

▪ Ministry activities are currently focused on demand aggregation 
for the 15 planned HRS, targeting high demand groups such as 
taxis, corporate fleets, and local/regional public sector fleets
(including heavy duty applications).

▪ In addition, the Netherlands Government is planning to invest €30–
40m annually to stimulate demonstration and pilot projects for 
hydrogen production, with targets to deploy 500 MW electrolysis 
capacity by 2025 and 3–4 GW by 2030. There are also several 
regional initiatives, such as in the north of Netherlands who have 
presented plans to invest €2.8 billion (public and private funding) in 
sustainably generated hydrogen over the next 12 years.

Luxembourg

▪ 10 hydrogen cars planned; interest from a taxi fleet operator

▪ First HRS due to be opened in 2020
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▪ The H2Benelux project is coordinated by non-profit organisation WaterstofNet and is partnered with the Netherlands 
Ministry of Infrastructure and Water Management, as well as three industrial partners.  

▪ The consortium aims to enable cross-border hydrogen mobility in the region and neighbouring countries by deploying 8 
HRS along TEN-T corridors, in Belgium, the Netherlands and Luxembourg, by 2020. 10 FCEVs will be deployed near each 
station to provide a base level of demand to supplement the demand from vehicles already deployed in the region.

BeNeLux region: hydrogen mobility 
stakeholders in Belgium, the Netherlands and 
Luxembourg are collaborating in H2Benelux

Industry members

Coordinator
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BeNeLux region: H2Benelux sets out a strategy to enable 
connected hydrogen mobility across the region

▪ The H2Benelux project aims to roll out a sufficient 
refuelling network to enable national travel across the 
three countries, consisting of 4 HRS in the Netherlands, 
3 in Belgium and 1 in Luxembourg. 

▪ HRS will be based around urban centres, and 10 FCEV 
cars are planned to be deployed in the area around each 
station, with each HRS forming a pilot project.  

▪ The HRS deployed will be located on existing TEN-T 
corridors, enabling the HRS network to connect to 
networks in countries such as Germany, France, and the 
United Kingdom.  This aims to contribute to the 
development of a continuous network of HRS across 
Europe.  

▪ Data from the 8 pilot projects will be used to develop a 
future roadmap for the further development of HRS 
networks and FCEV deployment in the BeNeLux region. 
Further roll out of HRS is expected to be demand-lead 
and financed by hydrogen sales.  
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Hydrogen mobility strategies and networks have also 
been developed in other regions

▪ Austria: currently has 5 operational HRS designed to cover the main highways 
of the country, all operated by OMV.  These stations connect to, and extend the 
existing German network.  The government is planning to promote FCEVs and 
an expanded national network is to be established by 2025.  Other test projects 
are ongoing in the country, examining the potential of hydrogen trains, buses 
and green hydrogen supply chain.  The Austrian government plan to publish 
their national hydrogen strategy by the end of 2019. 

▪ Ireland: Hydrogen Mobility Ireland was formed in February 2019 for the 
purpose of developing and overseeing the implementation of a strategy in 
introduce the use of hydrogen for mobility in Ireland. Phase one of roll out is 
suggested to include 3 refuelling stations and 2 production sites to support a 
fleet of 30 buses, 50 cars and 10 vans.  

▪ Italy: Hydrogen Mobility Italy proposed a strategy for FCEV roll out in 2016, 
including increasing FCEV cars, buses and HRS deployment.  Currently, Italian 
companies are working on HRS near Rome, Pisa and Mantua with the initial 
goal of covering the main European transport corridors. FCEV deployment is in 
the early stages of roll out, with cars being added to taxi fleets and some buses 
in operation.  

▪ Spain: In 2016 the Spanish government stated plans to have 20 public HRS by 
2020, however the only current HRS in the country are closed to the public and 
exist only for demonstration projects.  Two public HRS are currently being built 
in the South-East of the country.  Updated strategy and targets from the 
Spanish government are yet to be released.  

▪ Switzerland: H2 Energy Switzerland are planning to roll out a 1,600 FCEV trucks 
and a commercial hydro-powered hydrogen plant (see next slide for details).  
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Hydrogen Mobility Italy's forecast stock of FCEV cars 
in Italy  

Source: Hydrogen Mobility Italy, mobilitah2.it, 2016

Current HRS in Austria and nearby HRS in Germany
Source: H2MOBILITY, h2.live, 2019
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Switzerland: In collaboration with Hyundai, H2Energy will 
provide 1,600 FCEV trucks running on renewable hydrogen

H2Energy case study

▪ H2Energy (in Switzerland) specializes in the production and supply of renewable 
hydrogen. In April 2019 they announced a collaboration with Hyundai to provide 
1,600 FCEV trucks to Swiss customers by 2025. 

▪ The Swiss H2 Association (including various retailers and petrol station operators 
such as Coop and Migros) will be the primary customers for the vehicles. Two 
refuelling stations are already in place. 

FCEV truck characteristics
• Back-to-base retail 

operations 
• Significant market for the 

same type of trucks
• High hydrogen demand

Policy & local context 
• High road taxes on diesel
• Natural resources enable the 

production of green 
hydrogen

The mass deployment of hydrogen trucks is expected to bring the following 
benefits:

• The high hydrogen utilisation of heavy vehicles provide a base hydrogen demand 

and an attractive business case for HRS, and the back-to-base operations mean 
that demand can be met with relatively few HRS.

• Reaching a critical mass in terms of vehicle demand enabled Hyundai to agree to  
produce the trucks at an attractive price. The high tax on diesel HGVs was critical 
in unlocking the demand.

• Production of hydrogen from low carbon sources results in significantly reduced 
emissions from trucks.  

▪ Plans are in place to meet hydrogen production needs in Switzerland using low carbon energy sources; 
applications have been put in place to produce hydrogen for the first 50 lorries from a hydropower plant.  As 
numbers of deployed trucks increases, renewable projects will need to get more ambitious to meet demand. In 
addition, aftersales services and infrastructure need to be put in place to ensure the success of the initiative.  

Source: Hyundai
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A strong business case for the deployment of refuelling 
stations is fundamental to the long-term success of 
hydrogen mobility
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▪ To attract investment in refuelling infrastructure and develop the network needed for fully commercial hydrogen mobility, 
the business case for the roll-out of stations must be as strong as possible, despite the challenges posed by the uncertainty 
around future uptake of hydrogen vehicles. The HRS business case and the relationship with different vehicle use cases has 
previously been explored by the H2ME partners, as illustrated in the interim report D5.14: Strategic recommendations for 
supporting the commercialisation of fuel cell electric vehicles in Europe (available here).  

▪ Many of the Hydrogen Mobility Europe partners have refined their own business cases for refuelling station deployment 
over the course of the project, as a result of a) the lessons learned from network utilisation and operation in 2015-2020, and 
b) the market development for various types of hydrogen vehicles. Several common themes have emerged, and the next 
phase of HRS deployment in the early 2020s is likely to focus on:

▪ Fewer, higher capacity stations (as opposed to a greater number of smaller stations)

▪ Demand aggregation activities to inform station locations, including demand from fleets of heavy-duty vehicles

▪ Inclusion of 350 bar refuelling stations as well as 700 bar refuelling

▪ The lessons learned within the project and by the project partners have informed the development of hydrogen mobility 
strategies in other countries in Europe and worldwide. 

▪ For example, Hydrogen Mobility Ireland was formed in 2019 to develop a strategy to introduce the use of hydrogen for 
mobility in Ireland. A key part of the development of this strategy was the business case assessment for hydrogen station 
roll-out, with consideration of various options in terms of target vehicle markets, the station and network specifications to 
meet the vehicle requirements, and the implications for overall network profitability. This assessment was informed by the 
experiences and evidence available from previous deployment activities across Europe, including Hydrogen Mobility Europe.

▪ This section of the report presents key extracts from the business case assessment from the Hydrogen Mobility Ireland’s 
Hydrogen Roadmap for Irish Transport1. While some details of this assessment are specific to Ireland, it nevertheless 
provides a demonstrative example of the kind of quantitative analysis that underpins the new direction for hydrogen 
mobility across Europe. 

The business case will be explored using the Hydrogen Mobility Ireland example

1 http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf

https://h2me.eu/reports/
http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


The Hydrogen Mobility Ireland 2020-2030 roadmap sets 
out the business case for industry actors to invest in 
hydrogen mobility in Ireland

Hydrogen Mobility Ireland was formed in February 2019 by a diverse group of industrial stakeholders with input from both 
policy and academic stakeholders for the purposes of developing and overseeing the implementation of a strategy to introduce 
the use of hydrogen for mobility in Ireland. 

The public report is available here. The objectives of the project were: 

▪ Develop a strategy to introduce hydrogen vehicles and related infrastructure (hydrogen production and refuelling sites) into 
Ireland between 2019 and 2030 

▪ Set out the business case for industry actors to invest in a profitable hydrogen mobility market in Ireland 

▪ Understand the policies required for the hydrogen mobility market to grow in Ireland

The impact of the following factors on the HRS business case were considered:

▪ The impact of HRS size and utilization: Whether the strategy in Ireland deploys a large number of small stations or a 
smaller number of large stations is dictated by the relative profitability of the different options.

▪ Serving captive fleets: Initial HRSs will need to be supported by fleets to ensure a high level of utilization.

The assumptions, analysis and conclusions for these factors are set out on pages 57-62.

Introduction to Hydrogen Mobility Ireland

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
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Parameters for the HRS business case

http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


A number of different station sizes were considered, 
covering the range of station sizes seen in use today

Metric Unit Extra Small Small Medium Large Industrial

HRS capacity Kg/day 80 200 400 1,000 5,000

Number of refuelling positions 1 1 2 4 4

Refueling per hour per position 2.5 6 6 10 3

Max refuels per hour/day 2.5/20 6/40 12/80 40/180 N/A

Passenger cars served per station 100 400 800 1,600 N/A

Delivery Pressure Bar 350 350 350 350 350

Dispensing pressure Bar 700 700 350/700 350/700 350

Speed of 700 bar fill mins <5 <5 <5 <5 N/A

Speed of 350 bar fill mins N/A N/A 10 10 20

Hardware redundancy factor Single train Single train N+1 N+1 N+1

Hydrogen purity % 99.999 99.999 99.999 99.999 99.999

Target station reliability/availability % 98 >99 >99 >99 >99

Access Public Public Public Public Private

The following station specifications were agreed by the Hydrogen Mobility Ireland group. Station sizes range from Extra Small 
(representing some of the very early stations) to Industrial (representing a train refuelling station). The station capacity is sized 
to include all of the contingencies required to deliver this level of average capacity reliably everyday. Once the stations a re 
supporting a large fleet, they would be expected to dispense hydrogen at this capacity on an average day but that some days 
the demand for hydrogen would fluctuate above and below this level. 

HRS specifications considered

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
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http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


Larger hydrogen refueling stations with high utilization 
have significantly lower costs per kilogram of hydrogen

▪ The graph below shows the cost added to the price of hydrogen for the services provided by a refueling station (i.e. not 
including the cost of the hydrogen itself, just the station capex and opex). The chart illustrates the effect of different station sizes 
and utilisation rates on the eventual cost of hydrogen supply.

▪ The trends clearly show the benefits of moving towards larger stations as station capex does not scale with hydrogen output –
spreading the costs of a larger station over its far higher hydrogen output significantly reduces the costs that must be 
recovered from each kilogram sold.

▪ The importance of good station utilisation is also clear as this brings down the price for consumers.
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Size and utilization of HRS both impact the business case

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
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Size and utilisation rate

http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


The analysis demonstrates that HRS should have a 
minimum 400kgH2/day capacity to allow them to sell 
hydrogen at a competitive price

800

800

200

40

20

Truck

Passenger car

Bus

RE-EV van

Taxi

Vehicles required to meet the capacity of a 400kg/day 
refuelling station
▪ Passenger cars typically use just 0.5kg/day, so 800 would 

be required to meet a capacity of a 400kg/day.
▪ Alternatively, just 200 taxis, 40 trucks or 20 buses would 

also use all the capacity of a station of this size.

Captive fleets of heavy-duty vehicles can help to justify large capacity refueling stations, achieve high levels of 
utilization and drive down the price of hydrogen for all users

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
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▪ Refuelling capacity: 400kg/day minimum is required to ensure stations can become profitable.
▪ Delivery pressure: 350Bar – high pressure delivery reduces distribution costs.
▪ Dispensing pressure: 350 and 700Bar to ensure that all stations built are able to refuel all vehicle types.

▪ Redundancy: N+1 for all early stations. As clusters become established and multiple refuelling options are available in an area, 
redundancy can be reduced to lower costs.

▪ Target station reliability/availability: >99% is achievable with effective clusters and station redundancy. This will be particularly 
important to establish early on to avoid negative public perceptions.

▪ Public access: Early stations will need to be accessible by both heavy user fleets and private vehicle owners, but as the industry 

develops this will be less important

Full HRS specifications for the business case assessment:

http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


Applicable to other 
countries & 

regions; analysis 
and assumptions 

shown above

Largely applicable 
to other countries 

& regions; analysis 

not shown in this 
extract (see full 

HMI report – link 
provided above)

The HRS rollout strategy targets minimum 400 kgH2/day 
stations with captive fleets to ensure early utilisation

The full details of Hydrogen Mobility Ireland’s (HMI) strategy for the rollout across vehicles, production 
and refuelling are set out in their public report. The HRS rollout strategy will:

▪ Target 400kgH2/day refuelling stations as a minimum. Below this level HRSs cannot sell hydrogen 
cheaply enough to make hydrogen attractive for early users.

▪ Identify captive fleets to ensure early utilisation. Early investors in HRSs need high utilisation as quickly 
as possible to achieve a return on investment and this can be provided with the high demand from 
fewer larger vehicles. The location of early HRSs will to some extent be decided by the fleets willing to 
become early adopters.

▪ Initially focus on the main population centres before spreading to smaller towns. This will help to 
ensure that as many people as possible have access to refuelling infrastructure and also establish 
opportunities for cross-country travel early on.

▪ Provide refuelling for the core road network first. This is in line with EU regulations and can help 
connect the early clusters established in population centres and create an initial national network.

▪ Build early HRSs in clusters. Early users will need reassurances that refuelling will be available when 
they need it. Increasing the redundancy of individual stations provides some assurance, locating 
multiple HRSs in a limited number of areas can also help to build this confidence.

▪ Identify strategic HRS locations. HRSs that can serve multiple user types will be prioritised, for example 
through proximity to; major roads, population centres, transport hubs and major logistic depots
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Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf

http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


The following policy support is required for the successful 
uptake of hydrogen mobility in Ireland

The Hydrogen Roadmap for Irish Transport highlights four areas of policy that would need to be updated to support hydrogen if 
hydrogen vehicles and infrastructure are to be successful in Ireland. These are:

1. The Extension of Current Low Emission Vehicle Policies (2022 – 2030)

• Extension of the current battery electric vehicle (SEAI purchase grants, Vehicle Registration Tax (VRT) exemptions, reduced 
annual tax, recharging infrastructure capital support and 0% Benefit in Kind tax for company cars) and Compressed 
Natural Gas (CNG) vehicle (Accelerated Capital Allowances for refuelling stations) policies to hydrogen vehicles

• In the short term, incentives needed are in the order of €10k per vehicle (including tax exemptions and purchase grants); 
similar to levels provided for BEVs at the equivalent deployment phase. This could reduce to €2k by 2030.

2. Grants for Hydrogen Heavy Duty Vehicles (2024 – 2030)

• There are currently no policies in place to support BEV heavy-duty vehicles, but these are likely to be needed for hydrogen 
vehicles as they offer specific benefits in this segment. Purchase grants or other forms of incentives would need to be 
equal to the price difference between FCEVs and diesel hybrids.

3. A Favourable Implementation of the Second Renewable Energy Directive (RED II) in Ireland (2022-2030)

• The wording of RED II gives member states the freedom to support hydrogen produced from renewable sources (biomass 
and renewable electricity) with higher credit values either through multiple counting of credits or by including hydrogen 
as an advanced biofuel.

• In the initial phase of deployment, an overall credit of ~€4 per kg of renewable hydrogen is needed to make hydrogen 
attractive to vehicle operators.

4. Capital Funding for the First Commercial Demonstration of Hydrogen (Early Rollout Phase 2022-2023)

• Capital grant funding from 2019-2023 from Ireland and the EU to help de-risk the planning and delivery of the Early 
Rollout project  
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http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf


The key findings from the business case analysis are the 
importance of delivering hydrogen mobility at scale, and 
the need for captive fleets that can guarantee demand
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▪ The hydrogen mobility sector is gaining momentum, which means the cost of hydrogen vehicles and infrastructure is falling 
quickly and the number and type of vehicles available is increasing. 

▪ Progress made in other countries will bring down the cost of the hydrogen mobility option for Ireland. This allows Ireland 
to skip small scale demonstration projects and jump straight to projects at a scale that can be profitable for investors.

▪ The rollout of hydrogen infrastructure and the growth of fleets takes time. This means to benefit from the decarbonisation
potential of hydrogen in the 2030s, action is required now. 

▪ Cost projections for hydrogen supply and also vehicles suggest that the total cost of ownership of hydrogen vehicles will 
match that of conventional vehicles in many vehicle segments by the mid to late 2020s - assuming that FCEVs receive the 
same policy incentives as BEVs to cover the cost differential between FCEVs and fossil fuel equivalents (in order to achieve 
demand at sufficient scale).

▪ For hydrogen stations to be economically viable, hydrogen needs to be delivered at scale. The implication of this is that in 
the early rollout a smaller number of larger stations is preferable. 

▪ To ensure these stations and production sites are well utilized, projects should look to include captive fleets who can 

guarantee demand and, especially fleets of heavy duty vehicles which use much larger quantities of hydrogen per day.

Key findings of the Hydrogen Mobility Ireland’s Hydrogen Roadmap

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf

These findings are reflected in a range of other studies and the emerging findings of hydrogen stakeholders

▪ The IEA’s (International Energy Agency) The Future of Hydrogen report identified high-mileage cars, trucks and buses as key 
opportunities to scale up demand for hydrogen and achieve the necessary scale to reduce costs and risks.

▪ UK H2Mobility’s Accelerate H2 report sets out the strategy for scaling up demand via uptake of heavy duty hydrogen 
vehicles, and sets out specific requests for per vehicle subsidies and renewable hydrogen incentives.

▪ National hydrogen strategies released in recent years (e.g. in Germany, Norway, and the Netherlands), and the European 
Commission’s hydrogen strategy, focus on the potential of hydrogen transport for heavy vehicles and specific applications 
of light hydrogen vehicles (such as taxis), and recognise the need to provide appropriate infrastructure and funding.

http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
https://www.iea.org/reports/the-future-of-hydrogen
http://www.ukh2mobility.co.uk/wp-content/uploads/2020/07/UK-H2Mobility-Accelerate-H2.pdf


The long-term commercialisation of hydrogen mobility 
requires strong policy support across Europe, 
implemented at the national level in the near future
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▪ Currently, hydrogen from renewable sources such as electrolysis with renewable energy is more costly than hydrogen from 
fossil fuels. However, as hydrogen demand increases, there will be significant opportunities to reduce the cost of green 
hydrogen production, through economies of scale and by making use of low-cost electricity that is likely to become more 
widely available with the growth in offshore wind generation and solar PV.

▪ Policies are needed in the short term that cover the cost differentials between renewable hydrogen and fossil fuels at the 
dispenser, so that the fuel cost proposition to the end user is attractive, and so the HRS business case is attractive to 
investors. The same principle applies to vehicles; to achieve the scale of demand needed to achieve cost reductions, per 
vehicle subsidies are needed for heavy vehicles (as well as light vehicles) to provide market confidence to suppliers and end 
users. A detailed cost comparison of hydrogen vehicles with alternatives is included in the interim H2ME report D5.14: 
Strategic recommendations for supporting the commercialisation of fuel cell electric vehicles in Europe. Such policies are 
already under consideration in many European countries, but have yet to be widely implemented. 

▪ At European level, the European Commission’s hydrogen strategy commits to exploring demand-side policies for renewable 
hydrogen in end-use sectors, building on the existing provisions of Renewable Energy Directive II or RED II (which currently
includes - but does not require - renewable hydrogen as a means of meeting the sectorial target for renewables in the 
transport sector). Hydrogen will also be integrated more explicitly in the Alternative Fuels Infrastructure Directive and other 
regulations; funding for vehicles could come through Important Projects of Common European Interest (IPCEI). 

▪ Policy at national level could take the form of:

▪ Generous interpretation of RED II i.e. by implementing fuel credits or certificates for renewable hydrogen (covering 
the cost differential for the end user) or using carbon contracts for difference (covering the cost differential for the 
fuel producer). The result should be to guarantee a subsidy at the level required (currently ~€4 per kg) over project 
lifetimes to attract investment.

▪ National subsidy schemes for FCEVs, which should reflect and expand on those made available to Battery Electric 
Vehicles, ensuring that the level of support reflects the current status of deployment and the urgent need to 
accelerate the decarbonisation of heavy-duty transport. 

Policy support for green hydrogen and per vehicle subsidies are needed for commercialisation 

Ref: http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf

https://h2me.eu/reports/
http://hydrogenireland.org/wp-content/uploads/2019/10/HMI_report_final_Oct3rd2019-2.pdf
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The following slides summarise the main barriers to 
further FCEV commercialisation, based on the 
experiences of the partners in the H2ME projects
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Conclusions regarding the main barriers to the further commercialization of hydrogen mobility are set out in the next slides.
These conclusions are based on the experiences of the hydrogen industry stakeholders participating in the H2ME projects 
(shown below), as well as on the analysis carried out as part of the H2ME project. The basis for the conclusions includes:

• Experiences gained from the deployment of over 1,000 hydrogen cars and vans, and over 130 public HRS across Europe (see 
pages 10-11), and data collected on the performance and customer responses of these vehicles and HRS in operation.

• Project partner experiences of activities relating to other hydrogen mobility applications (including trucks and trains).

• Customer surveys carried out as part of H2ME projects and the ZEFER project (which focuses on fleet deployment of 
hydrogen cars), gathering feedback on the improvements required for further FCEV adoption by fleets and business users.

• Workshops and bilateral interviews with the stakeholders below and with others outside the H2ME projects.

• Techno-economic analysis of HRS and FCEV business cases.

The detailed analysis of these topics can be found in the public reports previously prepared as part of this project.

Evidence base for the barriers

https://h2me.eu/reports/


Although significant progress has been made, the 
number of refuelling stations is still a major barrier to 
further adoption of FCEVs
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▪ Number of local HRS (i.e. in hydrogen demand “clusters”) 

▪ A minimum of two HRS per cluster is required to establish demand from light fleet applications; this provides 
redundancy (allowing HRS maintenance to take place) as well as additional geographic coverage. 

▪ Some high-mileage light duty fleets need more operational flexibility; to support a higher replacement rate in these 
fleets, more local HRS are required to provide a greater degree of city-wide coverage.

▪ Wider HRS coverage (to enable long distance journeys)

▪ Many business customers (as well as private customers, and some fleets) rely on the ability to make long journeys. In 
addition, some fleets frequently operate in suburban or rural areas which are not covered by current HRS locations, 
which tend to be closer to urban centres.  In practice, in the initial stages of HRS deployment, this trend is likely to 
restrict the accessible market for cars and vans to those that are “captive” operating within a region well served by 
HRS. 

▪ Some HRS have limited capacity, performance or interoperability

▪ Some HRS deployed several years ago are not designed to meet the level of demand from recently deployed local 
fleets, and need to be replaced or upgraded; in addition some relatively recent HRS can only refuel at 350 bar.  This 
means that for some vehicles, the available public infrastructure does not enable the full capabilities of the 
technology to be realized (either due to refuelling demand exceeding HRS capacity, or due to vehicles that can refuel 
up to 700 bar only obtaining a partial refuel, or in some cases being unable to use 350 bar HRS). This further restricts 
the locations where FCEVs can be deployed with an optimal user experience, and risks lowering user confidence in 
hydrogen as a fuel.

HRS deployment barriers to FCEV adoption



Siting and permitting is a bottleneck in the HRS 
installation process, and the high risk associated with 
investment also needs to be addressed
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▪ Siting and permitting challenges

▪ The time taken to identify sites for HRS and delays at the permitting stage are major factors that have contributed to 
the deployment of new HRS being slower than envisaged by national strategies. Work is required to educate and 
improve sharing of best practice between authorities responsible for consenting and approving new hydrogen 
refueling stations.

▪ High investment risk for HRS operators and green hydrogen producers

▪ Uncertainty around long-term demand creates risk for investors in new HRS and green hydrogen production. 

▪ For existing sites, when utilisation is low, the high cost of maintaining and operating HRS creates a risk that stations 
will close if there is no ongoing support.  

▪ Uncertainty around the timings of centralised large-scale low carbon hydrogen production (e.g. at the scale 
envisaged for the use of hydrogen in heat and industrial applications) also creates a demand risk for short-term, 
smaller scale green hydrogen production routes: if there is a possibility of larger scale lower cost hydrogen 
production arriving, the business case for smaller scale (often higher cost) production options becomes challenging.

▪ For trucks, lack of certainty around refueling technology choices (refueling pressure at 350bar vs 700bar, and gaseous 
vs liquid) is also holding up progress.

Issues to be addressed to accelerate HRS deployment

HRS permitting guidance 
document from the US 
National Renewable Energy 
Laboratory (2016) and a  
blueprint for approvals from 
the Carbon Neutral Cities 
Alliance (2016)



Limited vehicle availability and high ownership costs are 
also barriers to wider adoption of FCEVs
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▪ Model choice is limited and suitable hydrogen vehicles are not available for all potential customers

▪ To enable wider adoption in different markets, significant increases to the available model choices are needed, 
including more options for cars and in particular vans, as well as heavy trucks (note that fuel cell trucks are not yet 
readily available in Europe outside of specific demonstration project initiatives).

▪ The cost of FCEVs and hydrogen can be prohibitively high for many potential end users

▪ Current cost premiums for FCEVs (relative to the cost of petrol and diesel vehicles) are prohibitively high in the 
absence of funding (although in specific use cases the total cost of ownership can be close to that of petrol or diesel, 
after subsidies).

▪ If the fuel cost per km as seen by the end user is comparable to fossil fuel equivalent, the cost of hydrogen does not 
present a barrier to adoption. However, at the low levels of demand currently seen at public HRS in Europe 
(<200kg/day) the cost of producing and supplying hydrogen at an HRS can be very high; if this cost is passed on to 
end users, this leads to a significant fuel cost premium compared to fossil fuels, which could be a barrier to adoption. 
In addition, the “per kg” costs of maintenance for HRS to achieve high availability are significant at low levels of 
demand. 

Cost and availability barriers to FCEV adoption

Examples of some popular 
petrol and diesel vans and 
trucks used across 
Europe; a wider range of 
hydrogen models would 
increase the accessible 
market size.



Demand uncertainty contributes to the lack of model 
choices and high costs; national policy-makers can 
provide clear market signals to help address this
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Issues to be addressed to bring costs down and improve availability

▪ Manufacturers have insufficient certainty around demand volumes needed to produce attractively priced vehicles for 
some market segments  

▪ Particularly in the heavy vehicle market, vehicle costs with low production volumes are too high to justify making 
hydrogen models available at attractive prices, and OEMs are reluctant to produce more vehicles at risk. Demand 
aggregation (e.g. supported by pre-orders) for each model / type is needed to demonstrate the demand and unlock 
economies of scale.

▪ This type of demand-based business case can be combined with market conditions that make FCEVs more attractive 
e.g. high taxes or restrictions for diesel. Long-term policy mechanisms (e.g. per vehicle subsidies maintained over a 
certain time period) are needed to increase market confidence (for manufacturers and customers) and reduce risk. 
This also applies to hydrogen production and HRS operation; hydrogen subsidies or other mechanisms that can 
provide more certainty around long-term demand and revenues will make the investment case much more attractive 
for HRS operators.

Hyundai is not currently a major supplier to the European 
truck market but has responded to the demand for zero 
emission trucks in Switzerland and other European countries: 
the Hyundai Hydrogen Mobility project plans to deploy over 
1,600 fuel cell trucks in Europe by 2025. This project has been 
made possible by aggregating demand from numerous 
transport and logistics fleets in Switzerland, combined with 
high taxes for fossil fuel Heavy Good Vehicles (HGVs).



A fully integrated regulatory framework that reflects the 
safety of hydrogen in mobility applications is needed to 
avoid restrictions to future adoption of the technology
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▪ FCEV users across several countries have experienced access restrictions for hydrogen vehicles 

▪ Several users in the H2ME project reported that they were prevented from using underground parking, tunnels or 
ferries with their FCEV. If this continues to be an issue, this could become a significant barrier for the wider adoption 
of the technology. Further evidence and understanding of FCEV safety in enclosed spaces is needed.

▪ Some users have expressed concerns around the safety of the technology

▪ Whilst the majority of FCEV users in the H2ME project did not express concerns about the safety of the vehicles, 
some did, most commonly relating to the high-pressure systems in the vehicles and the risk of potential explosions.

▪ Safety incidents at hydrogen stations could impact availability of hydrogen for customers

▪ In June 2019, there was a fire and a pressure wave at an HRS in Norway due to a hydrogen leakage. The immediate 
incident was managed quickly. However, the investigation of the root causes took several months and during this 
time, all HRS with the same design were closed to ensure that no similar incidents would occur. The risk of reduced 
utility for hydrogen vehicles as a result of this could be a barrier to wider adoption, if not successfully mitigated.

Regulatory issues for FCEV adoption

Safety-related issues for FCEV adoption

▪ New research leading to guidance and/or regulations relating specifically to hydrogen mobility still needs to be 
developed or revisited for several key areas:

▪ Using FCEVs in enclosed spaces such as underground parking, tunnels and ferries

▪ Onsite storage of hydrogen at refuelling stations (safety requirements currently relate mainly to industrial sites)

▪ Transport of hydrogen by tube trailer

▪ There is currently a lack of the knowledge and skills required to ensure that hydrogen regulations are implemented 
appropriately.

▪ There is a need for further research and education within the supply chain and regulatory bodies, to address the lack 
of understanding around hydrogen safety. The interpretation and implementation of HRS standards by local planning 
authorities is just one example of where this is required.
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Recommendations

Executive summary

1. Introduction

2. Overview of progress and strategies

3. Hydrogen mobility strategies by region

‐ Germany

‐ France

‐ UK

‐ Nordic region

‐ BeNeLux region

‐ Other regions

4. The business case for hydrogen mobility: 
Hydrogen Mobility Ireland case study

5. Remaining barriers

6. Recommendations to address the barriers



The following slides set out recommendations to support 
the further commercialisation of hydrogen mobility from 
three different perspectives
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The following slides set out recommendations to address the issues identified above in terms of three key aspects of deliveri ng 
hydrogen mobility:  

The recommendations are based on lessons learned from hydrogen industry stakeholders and the analysis carried out as part 
of the H2ME project, including customer surveys, workshops, interviews, and techno-economic analysis (the results of which 
can be found in various other public reports). 

1) Recommendations for 
hydrogen mobility 

initiatives

2) Recommendations for 
maturing the supply chain

3) Recommendations for 
policy and funding

Overview of recommendations

• Recommended 
strategies and actions 
for coordinating the 
delivery of future 
hydrogen vehicles 
and refuelling stations

• Recommended 
approaches needed 
within the FCEV and 
HRS supply chain and 
the related wider 
infrastructure

• Broad policy and 
funding requirements 
to address cost 
barriers and support 
the wider 
commercialisation 
actions 

https://h2me.eu/reports/


Hydrogen mobility initiatives should focus on aggregating 
local demand from various vehicle applications to identify 
ways to scale up and de-risk hydrogen infrastructure
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▪ Continue to target high utilisation applications & link HRS deployment to emerging demand.

▪ Focus on securing commitment to a rapid scale-up of hydrogen demand at a local scale (e.g. 
within a city or region). This will involve various demand aggregation activities: 

▪ Identify potential short-term local demand for different applications (i.e. vans, buses, refuse 
trucks, trains and local logistics applications as well as cars for fleets and business users). 

▪ For different vehicle types and uses, compare: vehicle & HRS costs (relative to incumbent 
fuels), specifications, and local demand, to identify options which can work best in the local 
area. Identify specific local factors required to unlock the levels of demand required for high-
capacity, high availability HRS to be deployed and then well utilised: e.g. local vehicle 
purchase incentives/mandates, a local hydrogen demand commitment and/or funding 
needed for HRS investment. Look to build a suite of local measures which create demand for 
a range of vehicle types, which collectively create demand at stations of 100s of kg/day.

▪ Coordinate potential vehicle demand from different end users, and with adjacent regions, to 
aggregate demand for vehicle procurement: a) to signal demand for light vehicles to OEMs 
(which are often making allocation decisions between Europe, Asia and North America based 
on expected sales) and b) to instigate supply of heavy vehicles to new markets at affordable 
prices (in the case of heavy vehicles, procurement in the scale of 100s of buses or HGVs in a 
region could be sufficient under certain conditions).

Issues to address Recommendations for hydrogen mobility initiatives

▪ Low numbers of HRS

▪ High investment risk 
for HRS operators 
and green hydrogen 
producers

▪ Limited vehicle 
model choice 

▪ The cost of FCEVs can 
be prohibitively high

▪ Siting and permitting 
challenges

▪ Be aware of the need for advance planning for HRS siting, consenting and deployment: total lead 
time for is likely to be up to two years per HRS based on experiences in Europe to date.

▪ Explore opportunities to use sites owned by local authorities or existing fuel retailers. Once 
potential sites are identified, engage with local stakeholders (planning authorities, site owners, 
legal teams) as early as possible to ensure the process is collaborative, and to address any issues. 

▪ Work with national authorities to put in place clear national guidance for permitting processes 
that can be implemented locally, based on experiences of existing HRS. 



While hydrogen mobility initiatives and policy have shifted 
towards heavy duty applications, refuelling infrastructure 
for passenger cars can be developed alongside this
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▪ Where appropriate, ensure that HRS for heavy duty vehicles also have the capability & capacity to 
refuel passenger cars. This includes consideration of:

▪ Location & HRS accessibility

▪ Suitable refuelling protocols and dispensers

▪ Refuelling capacity

▪ Interoperability with other public HRS (see p67)

▪ Develop local clusters of stations for light vehicles where there is a clear demand from local fleets 
with consistently high mileages, such as taxis:

▪ Opportunities are most likely to exist in cities with policies providing strong incentives to 
zero emission fleet operations, and with fleet operators with a clear business case and plans 
to expand their zero-emission fleet.

▪ Taxi fleets have a particularly clear need for rapid refuelling, making FCEVs a strong choice. 

▪ Station siting should be decided in close consultation with the vehicle operators; FCEV fleet 

expansion will be facilitated by minimizing the “dead mileage” needed to refuel.

▪ Station & network specifications should include redundancy to ensure high availability.

Issues to address Recommendations for hydrogen mobility initiatives

▪ Low numbers of HRS

▪ High investment risk 
for HRS operators

Although the focus for hydrogen mobility has largely shifted towards heavy duty road transport applications such as buses and trucks, 
due to the cost benefits that can be achieved at higher levels of demand, the vehicles deployed in the H2ME project have 
nevertheless demonstrated that hydrogen passenger cars and vans can offer specific operational advantages over other zero 
emission options. The ability to completely refuel in under 10 minutes offered by FCEVs is valued highly by certain commercial 
applications (such as taxis, police services, and utility fleets) and is likely to be a preferred option for at least some private car owners 
in the future, particularly as the availability of fossil fuel vehicles diminishes in line with net-zero goals. Based on the experiences of 
the H2ME project, two main approaches to infrastructure deployment can be pursued to ensure that the emissions and operational 
benefits of hydrogen cars and vans can be realised; a combination of both approaches is recommended.  

Hydrogen passenger cars and light duty vehicles will have a role in delivering net zero



Hydrogen infrastructure suppliers and operators need to 
identify priority areas for technology improvement 
whilst working towards achieving harmonised standards
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▪ Ensure that new stations are future-proofed wherever possible, e.g. with space and connection 
points to facilitate upgrades to increase refuelling capacity, updated refuelling protocols, and / or 
improved monitoring and remote maintenance. Modular station design could help to enable this. 

▪ Establish an independent regulatory body for HRS at the national level to test and certify new 
refuelling stations for safety and performance, and to maximise the interoperability of the growing 
networks of public HRS. This may require support from vehicle suppliers & existing HRS operators 
and is likely to require funding either from government, and/or from within the sector.

▪ Continue to improve the customer experience of existing HRS: including providing high availability, 
communicating station status, and improving ease of refuelling (e.g. nozzle design).

▪ Detailed data analysis is needed to understand progress made on availability: specifically 
the impact of faster maintenance vs reliability of specific components.

▪ Make live data available to third party mapping providers, to ensure customer have access 

to data on where stations are open and their ability to refuel vehicles.

▪ The industry should seek funding for projects to bring improvements to the quality and 
supply of specific HRS components that frequently need repairing or replacing. Ease of use 
should also be considered in aspects such as nozzle design.

▪ Define protocols for refuelling trucks and other heavy-duty vehicles, considering lessons learned 
from light duty vehicle refuelling and buses: protocols and the technologies required to fulfill them 
can impact HRS cost and reliability, which are both key factors in the rate of FCEV adoption.

Issues to address Recommendations for the hydrogen mobility supply chain 

▪ Some HRS have 
limited capacity, 
performance or 
interoperability

▪ The cost of FCEVs can 
be prohibitively high

▪ Continue R&D to reduce production costs for fuel cell and hydrogen components.

▪ Ensure FCEV car and van models are targeted at fleet markets which can sustain the price points at 

which the vehicles are sold. 

▪ Work with OEMs to increase production volumes and so drive down the cost of different vehicle 
types. Where possible Governments can help here by signaling that there will be sustained demand 
for hydrogen vehicles going forwards.



The supply chain stakeholders should develop an improved 
understanding of hydrogen safety in various contexts and 
communicate this to inform the regulatory landscape
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▪ If future access issues are to be prevented, further work is needed to demonstrate the safety of 
FCEVs in enclosed environments to infrastructure operators / regulators, and to ensure that 
regulations and guidelines enable access for FCEVs in such environments. The HyTunnel-CS project
is conducting pre-normative research on this topic; the wider sector should engage with and build 
on the project’s findings, including working to address any safety issues identified as part of this 
work.  

▪ Clear communication and dissemination of the evidence base for FCEV safety (including in 
confined spaces as well as in the case of accidents) will be needed: 
▪ To ensure that FCEV access restrictions are only imposed when identified when strictly 

necessary for safety purposes;
▪ To ensure that public awareness of the relative safety of hydrogen mobility improves.

Issues to address Recommendations for the hydrogen mobility supply chain 

▪ Access restrictions 
for FCEVs

▪ User concerns 
around safety

▪ Safety incidents can 
lead to temporary 
closure of multiple 
similar HRS

▪ Aim for increased diversity of technology design within HRS clusters to ensure that in the event of 
an incident, local hydrogen availability is not adversely affected by precautionary close-downs.

▪ Minimise the risk and impacts of incidents by following best practices for safety, including:
▪ Conducting rigorous risk assessments at the design stage and ensuring designs take account 

of these assessments, as well as the well-respected hydrogen station design standards.
▪ Implementation and documentation of thorough internal safety processes and checks for 

HRS assembly, commissioning and maintenance.
▪ Training internal emergency response teams, including defined procedures to be followed in 

the event of an incident.
▪ Ensuring that risk assessments and mitigation processes at the design stage account for the 

impacts of temperature variations.
▪ Avoidance of “overdesign” of components: faults in equipment should be identifiable at the 

testing stage (i.e. early failure rather than late failure).
▪ “Fail-safe” design : designing HRS system so that failure of components do not lead to 

catastrophic events.

https://trimis.ec.europa.eu/project/pnr-safety-hydrogen-driven-vehicles-and-transport-through-tunnels-and-similar-confine


National policy and funding can provide the market 
certainty and cost support needed to accelerate the next 
stage of hydrogen transport commercialisation in Europe
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Issues to address Recommendations for future policy and funding

▪ Low numbers of HRS

▪ High investment risk 
for HRS operators 
and green hydrogen 
producers

▪ Implement policy at national level that de-risks the business case for HRS operators to produce 
low cost, low carbon hydrogen and invest in new HRS. This could involve: 1) Continued availability 
of grants or cheap finance for initial infrastructure investments; 2) in the longer term, a move to 
support hydrogen on a “per unit sold” basis. This type of support for biofuels and renewable 
energy has led to these low carbon energy options becoming mainstream as part of mature 
markets. Subsidies or certificate schemes to incentivise green hydrogen sales over a given time 
period can provide some degree of revenue certainty to make investment attractive.

▪ The implementation of the Renewable Energy Directive II (which includes the use of 
renewable hydrogen for mobility) offers a pathway for the introduction of support 
schemes for hydrogen at a member state level. This (or other bespoke hydrogen subsidy 
schemes) can help unlock the market for hydrogen deployment. 

▪ Overly restrictive requirements (e.g. stipulating 100% additional “new” electricity) could 
limit the potential for such schemes to support hydrogen roll-out. The European level 
definitions of renewable hydrogen should be designed with sufficient flexibility to 
enable support for affordable hydrogen production from a range of renewable resources.

▪ National implementation should: a) guarantee access to support for early investors for a 
reasonable time period; b) consider volume caps on renewable hydrogen to ensure that it 
does not dominate the RED II targets; c) provide clarity on the inclusion of biomethane 
reformation and waste gasification, which could compete with efforts to decarbonise heat.

▪ Encourage collaborations between vehicle providers and HRS investors which can increase the 
scale of deployment: for example, the taxi initiative in Paris (HysetCo) or the truck deployment 
project in Switzerland (Hyundai Hydrogen Mobility). Where possible, provide specific incentives 
which are aimed at catalyzing the progression to such larger scale initiatives.

▪ Provide funds to initiate collaboration and strategy development between government and 
industry in countries (and regions) with nascent interest in hydrogen mobility. 



Policy and funding for FCEVs will be needed until critical 
volumes are reached, and approaches can be informed 
by the success of various policies for electric vehicles
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▪ The cost of FCEVs can 
be prohibitively high

▪ Limited vehicle 
model choice 

▪ Lack of market 
certainty

Issues to address Recommendations for future policy and funding

1 ICCT, Principles for effective electric vehicle incentive design, 2016. 2 RFF, California’s evolving zero emission vehicle program, 2019.

▪ In parallel to the above, national and European policy should set clear targets for uptake of zero 
emission vehicles and introduce further measures to encourage manufacturers to supply more 
zero emission options across different vehicle segments, as well as ensuring that FCEVs are 
attractive to customers (financially and otherwise). Measures such as the examples shown below 
will increase market confidence for manufacturers, customers and infrastructure investors.

▪ Sufficient funding for subsidies to cover cost premiums for fuel cell vehicles over petrol / 
diesel alternatives, until critical volumes and price points are reached. Based on the 
electric vehicle market, the most effective zero-emission vehicle (ZEV) subsidies are: 
available close to the point of sale; locked into place for at least several years; relatively 
simple for consumers and dealers to understand their value, and widely accessible.1

▪ Restrictions on fossil fuels, e.g. within: Zero Emission Zones, public procurement, taxi 
fleets.

▪ The ZEV credit market in California has played an important role in development of ZEV 
technology amongst numerous car manufacturers; to improve on this approach, future 
credit markets could target (or provide extra credits) for ZEV sales within specific market 
segments where emissions reductions and new vehicle technology development are most 
needed (including those well-suited for FCEV use).2

https://theicct.org/sites/default/files/publications/ICCT_IZEV-incentives-comp_201606.pdf
https://www.rff.org/publications/working-papers/californias-evolving-zero-emission-vehicle-program/
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