
The Benefits of
Hydrogen for
Mobility to Ireland

August 2022

Hydrogen Mobility Ireland   >>>  www.h2mi.ie



The Benefits of Hydrogen for Mobility to Ireland 

1 

Executive Summary ................................................................................................................................. 2 

Hydrogen Today: all systems go for industry and the EU ....................................................................... 4 

Roadmap to initiate hydrogen activity in Ireland ................................................................................. 12 

Ireland will benefit from deploying hydrogen for mobility .................................................................. 14 

Hydrogen for mobility will meet political targets ................................................................................. 19 

Hydrogen costs will fall, TCO will be competitive ................................................................................. 21 

Total Cost of Ownership assumptions .................................................................................................. 25 



The Benefits of Hydrogen for Mobility to Ireland 

Executive Summary 2 

Executive Summary 
Benefits of green hydrogen for commercial mobility to Ireland 
Decarbonising the transport sector has begun with the adoption of battery vehicles, and they will 
take us a long way to full decarbonisation. But commercial users tell us there are use cases where 
battery vehicles will not be appropriate. We demonstrate how the hydrogen model can help Ireland 
deliver full decarbonisation of the transport sector, while being cost effective and meet EU targets. 

Eliminate CO2: CO2 emissions from heavy goods vehicles are said to be 'hard-to-abate but using 
hydrogen in fuel cells represents one of the easiest ways to eliminate CO2 from any sector once the 
initial infrastructure is developed. 

Enhance security of supply: green hydrogen is a form of storable renewable energy, its use would 
enhance security of supply and diversify Ireland's energy sources, while meeting consumer needs. 
Jobs: Up to 1,800 jobs could be created by 2030 across all hydrogen sectors. To enhance job 
opportunities Government could encourage Foreign Direct Investment to attract manufacturing. 

Develop expertise and prepare for export: Ireland can export hydrogen. First, citizens should 
benefit. Mobility is the use case that minimises Government support, and the tech is ready. Use in 
mobility can build skills and experience required to enable export and wider hydrogen uses. 

Efficient transport: hydrogen fuel cell vehicles are an efficient option for high frequency and heavy-
duty commercial vehicles. 

Clean urban air: Fuel cell vehicles are zero emission—ready to replace diesel and prevent NOx. 

Proposed roadmap delivers for consumers 
5 hydrogen refuelling stations by 2026 and 20 by 2030 would enable 3,600 trucks, 500 buses & 
coaches, and other vehicles to be deployed by 2030. These plans are achievable, but they require 
commitment as soon as possible to convince industry and secure vehicle supply. 

• The cost to Government is estimated to be c.€600-1,200m in capital subsidy to 2030, and c.
€70m per year in fuel subsidy to match the current fuel option (June 2022, diesel-based
operations). Government costs would fall substantially after 2030. The National
Development Plan allocates €35 billion for transport (2021-2030).

• The plans would replace 2.6% of Ireland’s transport fuel demand, helping to meet EU targets
under Fit for 55 (outlined below). This does not meet recently announced REpowerEU
proposals that are still under negotiation, but crucially the refuelling infrastructure has
capacity to meet the required volumes.

• Fuel cell vehicles become increasingly competitive with diesel vehicles (before subsidy) by
2030, while enabling operators to mimic current operations with a zero-emission option.

The roadmap will meet EU and Government targets 
The EU Fit for 55 package is being transposed into Regulation and may be complete the end of this 
year. It includes a target of a hydrogen refuelling station every 150 km on the major EU (TEN-T) road 
network. This will be mandatory for Ireland and negotiations may see the 150 km target reduce. 

REpowerEU plan1, adopted on 18th May, announced a target of 10m tons of domestic renewable 
hydrogen production by 2030, renewable fuels of non-biological origin (e.g., hydrogen and synthetic 
hydrocarbon fuels) to make up 5% of transport fuel demand by 2030. 

1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A230%3AFIN&qid=1653033742483 
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The Programme for Government sets out that the Government will ‘invest in research and 
development in green hydrogen... as a fuel for... transport.’ 

The Climate Action Plan calls for 1-3TWh of green hydrogen that will lead to 0.2-0.4 MtCO2eq 
abatement in the electricity sector. Based on the deployment ambitions set out above, hydrogen for 
mobility of scale 1 TWh will abate 0.3 MtCO2eq. 

The National Sustainable Mobility Policy contains actions that can be met, including delivering 
infrastructure for zero emission public bus fleets, and developing strategies for low emission long 
distance bus services and the Small Public Service Vehicle fleet. 

Support needed 
We show that hydrogen for mobility can deliver significant benefits, but this cannot happen without 
Government ambition and financial support. Industry, and the members of Hydrogen Mobility 
Ireland stand ready to invest to deliver these benefits. Alongside this report, we are releasing a 
white paper that identifies policy actions to make this happen.
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Hydrogen Today: all systems go for industry and the EU 
In this section we describe the current state of play of the hydrogen ecosystem across Europe, with a 
focus on mobility. Policymakers have shown ambition, industry is mobilising, while fuel cell vehicles 
have been proven and they are efficient. The missing piece is not government ambitions, but how 
ambitions translate into real support on the ground. 

Ambitious policies and targets across Europe. 
The EU recognises the important role that hydrogen has to play in a future de-carbonised energy 
system, and of its value in mobility. This is evident in key hydrogen targets across a number of 
documents: 

• The Fit for 55 package (July 2021) targets a 55% emission reduction in the EU by 2030. This 
includes a target of a hydrogen refuelling station every 150 km on the major EU (TEN-T) road 
network2. 

• REpowerEU plan3, adopted on 18th May, provides an increase in ambition compared to the 
Fit for 55 Package. It announced a target of 10m tons of domestic renewable hydrogen 
production by 2030, renewable fuels of non-biological origin (e.g., hydrogen or synthetic 
hydrocarbon fuels) to make up 5% of transport fuel demand by 2030. 

• The EU Hydrogen Strategy (July 2020) sets green hydrogen production targets of 6 and 40 
GW of electrolyser capacity for 2024 and 2030 respectively4. 

• The EU Sustainable and smart Mobility Strategy states a target of 500 hydrogen refuelling 
stations are needed for 2025 and 1,000 by 2030 in Europe5. 

• The De-carbonised gas package (December 2021) promotes the replacement of natural gas 
with low carbon fuels such as hydrogen. Measures include a 75% discount and exit and entry 
tariffs for low carbon fuels, and a new higher threshold of 5% hydrogen blending in cross-
border natural gas pipelines6.  

Significant funding and financing are available from the EU to support projects that help to meet 
these targets for example through the Connecting Europe Facility, Breakthrough Energy Catalyst, 
Clean Hydrogen Partnership, EU Innovation Fund, 2Zero and European Green Deal calls for funding.  

Individual countries across Europe are also making significant commitments to capitalise on the 
hydrogen opportunities. Notable announcements include: 

• Germany has announced a total €9bn of funding for hydrogen to follow through on their 
national hydrogen strategy, to build upon their existing network of over 90 hydrogen 
refuelling stations7. 

• Portugal’s hydrogen plan includes a €7bn to 9bn of investment to 2030 and has a target of 
5% of road transport consumption to arise from hydrogen and 50 – 100 hydrogen refuelling 
stations by 20308. 

 
2 EU Legislation summary – Link, EU Alternative Fuels Directive – Link  
3RePowerEU announcement  link 
4 EU Hydrogen Strategy - Link 
5 EU Mobility Strategy – states target of building half the 1,000 hydrogen stations for 2030 by 2025 – Link  
6 Eu Hydrogen and Decarbonised gas package – Link; Link  
7 Germany – National Hydrogen Strategy – Link  
8 Portugal – National Hydrogen Strategy (EN–H2) – Link  

https://fsr.eui.eu/fit-for-55-eu-rolls-out-largest-ever-legislative-package-in-pursuit-of-climate-goals/
https://eur-lex.europa.eu/resource.html?uri=cellar:dbb134db-e575-11eb-a1a5-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A230%3AFIN&qid=1653033742483
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://transport.ec.europa.eu/transport-themes/mobility-strategy_en
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en
https://fsr.eui.eu/a-first-look-at-the-eu-hydrogen-and-decarbonised-gas-markets-package/
https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.html
https://kig.pl/wp-content/uploads/2020/07/EN_H2_ENG.pdf
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• France has announced €7bn of funding to support its Hydrogen Strategy which focuses on 
heavy mobility9, industry and research, innovation, and skills development. France also 
targets 200 heavy duty hydrogen vehicles by 2023 and 800-2,000 by 202810. 

These and other announcements of fundings have catalysed activity in hydrogen in Europe. Across 
Europe 434 projects were submitted by members states to the Important Projects of Common 
European Interest (IPCEI) scheme (submitted to matchmaking process as of 1st June 2021)11. Ireland 
notably has no projects involved in this scheme, which could reflect a knowledge gap in the potential 
projects being developed in Ireland. 

Hydrogen vehicles are proven and ready for large-scale deployment 
Fuel cell vehicle technology has been proven in long term operations—since 2009 when the first fuel 
cell bus deployments in the Chic12 project started—and more recently in large-scale deployments of 
buses, cars, and trucks across Europe. The leading deployments of fuel cell vehicles in Europe are 
summarised below13: 

Hydrogen Mobility Deployments in Europe Summary 

 
 
 
 

  

 
9 France – National Hydrogen Strategy – Link  
10 FCH-JU, France - Opportunities for Hydrogen Energy Technologies Considering the National Energy & Climate Plans – Link  
11 IPCEI is a scheme through which projects that member states could be willing to fund are aggregated into EU-wide 
projects which the European Commission can award ‘IPCEI’ status. This status waives state aid rules for the projects, 
allowing member states to provide as much funding as they would like to the projects. 
12 https://www.fuelcellbuses.eu/projects/chic 
13 Number of fuel cell cars estimated from IPHE – Link, Number of buses estimated from Fuel Cell Electric Bus Knowledge 
Base – Link, Number of HRS estimated from Link   

https://www.bdi.fr/wp-content/uploads/2020/03/PressKitProvisionalDraft-National-strategy-for-the-development-of-decarbonised-and-renewable-hydrogen-in-France.pdf
https://www.fch.europa.eu/sites/default/files/file_attach/Brochure%20FCH%20France%20%28ID%209473038%29.pdf
https://www.iphe.net/united-kingdom
https://fuelcellbuses.eu/
https://www.h2stations.org/press-release-2022-another-record-number-of-newly-opened-hydrogen-refuelling-stations-in-2021/#:%7E:text=You%20can%20now%20fill%20up,the%20Netherlands%20with%2011%20stations.
https://www.h2stations.org/press-release-2022-another-record-number-of-newly-opened-hydrogen-refuelling-stations-in-2021/#:%7E:text=You%20can%20now%20fill%20up,the%20Netherlands%20with%2011%20stations.
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BUSES 

 

Double decker 
hydrogen fuel 
cell buses in 
Aberdeen 

• The JIVE project will deploy 289 buses by mid-2022. While the H2Bus Europe consortium has 
received funding from CEF to deploy 600 buses across Europe by 2023 (and ultimately targets 
1,000 deployed).  

• There are notable deployments closer to Ireland, with 3 buses being trialed by the NTA/CIE, 20 
being deployed in Belfast 

• In February 2022 it was announced that the West-Midlands Combined Authority in the UK had 
secured £30m of UK government funding for the deployment of 124 fuel cell buses. This will 
become the largest single fleet in Europe, consisting of 144 buses (20 already deployed). 

 

TRUCKS • Hyundai is targeting 1,600 vehicles deployed in 
Switzerland by 2025. 46 18t trucks were on the 
roads as of July 2021. 

• Hyzon had tens of vehicles on the road by mid-
2021 

• H2 Haul project will deploy 16 long-haul heavy-
duty trucks (26 – 44t) and test >2 million 
kilometers of day-to-day driving. 

 
Delivery of Hyundai fuel cell trucks in Switzerland 

 

REFUSE TRUCKS LIGHT DUTY VEHICLES: CARS AND VANS 

  
REVIVE Hydrogen RCV in deployed in tthe Netherlands Toyota Mirai operating as taxis in Paris 

• Two EU funded projects are currently 
deploying hydrogen refuse collection 
vehicles (RCVs) across Europe. The Hector 
(Hydrogen Waste Collection Vehicles in 
North-West Europe) project will deploy 7 
RCVs (1st vehicle deployed in 2020, and 3 
deployed to date), while the REVIVE project 
will deploy 15 RCVs across 8 cities. 

• Glasgow city council has also received UK 
funding to deploy 19 hydrogen fuel cell 
RCVs, which vehicles supplied during 2022. 

• The FCH JU funded H2 ME projects have 
deployed 1,400 fuel cell cars and vans 
across Europe, which drove more than 
14.5m km between 2016 and Q1 2020, with 
vehicles continuing operation. This has 
provided rigorous data proving the fuel cell 
vehicles over long term and long driving 
distance operation. 

  
We anticipate that vehicles will be available in large numbers, across all types, from c. 2025 (earlier 
in specific vehicle types); a viable timeframe for developing a first green hydrogen mobility project in 
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Ireland. A summary of current and announced developments of fuel cell vehicle offerings by vehicle 
type is provided below. 

 
14 Press Article – Link  
15 See for example – H2 Accelerate press release link  
16 Hydrogen Europe Coalition statement here 
17 BMW Group – Link  
18 Jaguar Land Rover – Link  

Hydrogen vehicle availability in Europe by vehicle type 

BUS • Buses are available to order today for both left- and right-hand drive. 
• There are over 18 OEMs offering single decker fuel cell buses, with 

three (WrightBus, Optare, ADL) offering double decker buses.  
• WrightBus has set a target of deploying 600 fuel cell buses across 

Europe by 2023 and 3,000 fuel cell buses in the UK by 2024 and is 
investing £22m to develop manufacturing capabilities (in addition to 
£11.2m of grant funding from UK Government)14.  

 

TRUCK • EU OEMs (Daimler, Iveco, Volvo) are planning EU wide truck roll-out as 
part of the H2 Accelerate project targeting vehicles and refueling 
widely available from the second half of the 2020s15. Truck operators 
are targeting 100,000 fuel cell and hydrogen heavy duty trucks in 
Europe by 203016. 

• New entrants to the EU truck market Hyundai and Hyzon are also 
deploying vehicles in large numbers pre-2025 (see projects described 
above). 

• There are a number of smaller companies offering retrofits (e.g., 
ULEMCO, Arcola Energy), made to order, that could be available 
sooner and a number of start-up companies developing hydrogen fuel 
cell truck offerings (e.g., Electra, Tevva) 

 

REFUSE TRUCK • Small order volumes of refuse trucks are available today from retrofit 
companies, such as ULEMCo and Arcola.  

• Larger OEMS such as Faun planned to enter mass manufacture in 
2021, which would make larger volume orders available soon.  

• A number of truck OEMs, such as Hyzon plan to offer a refuse truck 
that uses the same chassis as their rigid truck so availability from these 
companies can be expected on a similar timeframe to H2 trucks.  

 

VANS • A number of established OEMs began operation of fuel cell vans at the 
end of 2021 including Renault and Stellantis Group companies: 
Peugeot, Citroen and Vauxhall. They planned to enter mass 
manufacture from 2021 meaning large orders of vehicles should be 
possible soon.  

• Other options exist including imports from Chinese manufacturers, 
such as Saic Maxus. 

 

PASSENGER CARS • Currently hydrogen passenger cars are commercially available today 
from Toyota (Mirai II), Hyundai (Nexo). 

• Others have fuel cell cars in development: BMW is currently 
developing the BMW iX5, with plans for an initial small series of 
vehicles by the end of 202217 and Jaguar Land Rover announced in 
June 2021 that it is developing a HFC car with testing beginning in 
202118.  

 

https://www.irishnews.com/business/2021/03/23/news/government-grant-to-trigger-22-million-investment-programme-in-ballymena-bus-maker-says-bamford-2264008/
https://h2accelerate.eu/h2accelerate-new-collaboration-for-zero-emission-hydrogen-trucking-at-mass-market-scale/
https://www.fch.europa.eu/sites/default/files/FCH%20Docs/201215_Coalition%20Statement%20on%20deployment%20of%20FCH%20trucks%20in%20Europe.pdf
https://www.bmwgroup.com/en/news/general/2022/bmw-ix5-hydrogen.html
https://media.jaguarlandrover.com/news/2021/06/jaguar-land-rover-develop-hydrogen-powered-defender-fuel-cell-prototype


 The Benefits of Hydrogen for Mobility to Ireland 
   
 

 
Hydrogen Today: all systems go for industry and the EU 8 

 

Ireland’s transport fleet today 
In Ireland’s Renewable Fuels for Transport Policy Statement in November 2021, a target of 38% 
renewable fuels in 2030 has been proposed, while Ireland targets CO2 emissions reductions of 42-
50% in the transport sector by 2030 and will need to reach net-zero by 205019. In 2020, Transport 
emissions made up 17.9% of Irelands total emissions19, and commercial vehicles emit 52.3% of this, 
5.26 Mt CO2 per year20. The make-up of Ireland’s commercial fleet is displayed below21, highlighting 
the number of vehicles that will ultimately need to be replaced with zero emission vehicles. 

Estimated number of vehicles in Ireland by vehicle type 

 
 
 

In 2021 Ireland purchased a large proportion of electrically chargeable buses (includes plug-in hybrid 
in addition to full battery electric vehicles), and more recently In July 2021, the NTA announced an 
agreement with Alexander Dennis Limited (ADL) to deliver 200 zero emission battery electric buses 
(fully electric). However, most new truck purchases in Ireland remain diesel22. 

 
19 Irish Government, Department of Taoiseach, Climate Action Plan 2021 – Link; Link  
20 Irish Government, SEAI, Energy in Ireland 2020 Report, Link  
21 Heavy good vehicles assumed to be good vehicle with an unladen weight greater five tonnes, Light/Medium Good 
vehicles are all other good vehicles. Sources of data are: Central Statistics Office, Road Freight activity by unladen Weight 
2020 – Link;  National Transport Authority, Taxi Statistic for Ireland 2012 – Link; Bus and Coaches 2018 - Link 
22 Electrically chargeable includes full battery electric vehicles, fuel-cell electric vehicles, extended-range vehicles and plug-
in hybrids, Alternative fuels includes natural gas, LPG, biofuels, and ethanol. Source of data: ACEA 2021, Buses – Link; 
Trucks – Link  
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https://www.gov.ie/en/press-release/16421-climate-action-plan-2021-securing-our-future/
https://www.gov.ie/en/publication/6223e-climate-action-plan-2021/
https://www.seai.ie/publications/Energy-in-Ireland-2021_Final.pdf
https://www.cso.ie/en/releasesandpublications/er/rfts/roadfreighttransportsurveyquarter4andyear2020/
https://www.nationaltransport.ie/wp-content/uploads/2011/12/280417_FINAL_NTA_Taxi-Stats.pdf
https://www.statista.com/statistics/452508/ireland-number-of-registered-buses-and-coaches/#:%7E:text=Ireland%3A%20number%20of%20registered%20buses%20and%20coaches%201990%2D2018&text=In%202017%2C%20the%20Irish%20bus,by%20600%20units%20in%202018.
https://www.acea.auto/files/Buses-by-fuel-type-full-year-2021.pdf
https://www.acea.auto/files/Trucks-by-fuel-type_full-year-2021.pdf
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Estimated number of vehicles in Ireland by vehicle type 

NEW BUS REGISTRATIONS IN IRELAND BY FUEL TYPE 2021 NEW TRUCK REGISTRATIONS IN IRELAND BY FUEL TYPE 2021 
  

 
 

Ireland has made some early progress to deploying low emission vehicles with alternative fuels in 
the commercial fleet. The first publicly accessible CNG station was opened in August 2019, and since 
then there have been several initiatives to establish a CNG network, with the main two being23:  

• GNI’s (Gas Networks Ireland) Project Causeway, received co funding from the European 
commission under CEF TEN-T to install 13 publicly accessible CNG stations by 2021.  

• GNI have also received grant approval from the European Commission for its Green Connect 
project which will install a further 21 public CNG stations between 2019 and 2023. 

In addition to stations there has been support for the purchase of CNG vehicles24: 

• In 2017 GNI launched the first CNG vehicle fund which support the purchase of 39 vehicles.  
• In March 2021 it was announced further support would be made available for the 

purchasing of 400 commercial vehicles. 

Hydrogen: enabling full decarbonisation and zero emissions 
To transition the Irish transport fleet to zero emission alternatives, a combination of battery electric 
vehicles and hydrogen will be required. Battery electric vehicles used in small scale deployments, 
and at a relatively low BEV penetration, benefit from their ability to connect to the existing 
electricity network to charge. Fuel cell vehicles, in contrast, require new H2 distribution and 
refuelling infrastructure to be developed. This has led to the successful deployment of battery 
electric vehicles globally (particularly for urban buses and light vehicles), albeit at relatively low 
overall penetration, and a significant increase in the capacity for manufacturing batteries for vehicles 
globally which has reduced the costs of battery technology. 

However, having a complementary solution battery vehicle technology for commercial vehicles with 
intensive duty cycles, long mileages and heavy payloads is beneficial. To roll-out zero emissions 
vehicles at large scale (e.g., for a whole bus depot, or truck fleet) battery electrification can face 

 
23 Irish Government, Department for Transport, Low Emission Vehicle Taskforce Report, November 2019 – Link  
24 Gas Networks Ireland – Link  

99%
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44%
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0%

Hybrid ElectricDiesel Electrically Chargeable Alternative Fuels

https://www.gov.ie/en/publication/564409-phase-2-low-emission-vehicle-taskforce-report/
https://www.gasnetworks.ie/business/natural-gas-in-transport/vehicle-fund/
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some cost and timescale challenges. For example, electricity network upgrades may be required to 
serve a fleet of heavy vehicles, operational changes and extra opportunity charging infrastructure 
may be needed to accommodate battery charging times and ranges. The current Volvo fully electric 
truck (with gross combined tonnage of 16.7 tonnes) has a range of 300km and takes 11 hours to fully 
refuel on a standard charge point, this is well suited to some operations, but for others, changes may 
be needed. The charge time can be reduced to 2 hours on a rapid charge point, but MW-scale grid 
reinforcement is required to deploy this infrastructure for multiple vehicles25. These challenges 
increase with heavier rated vehicles and as the numbers in a fleet do. 

The roll-out of zero emission vehicles in these cases will be accelerated by having a complementary 
option to battery electric vehicles. Hydrogen fuel cell technology is well suited to heavy vehicles and 
high duty cycles that can be refuelled in similar times to existing petrol/diesel vehicles. 

Hydrogen for mobility supply chains 
Hydrogen can be produced at a source of renewable electricity generation (off-site) and distributed 
to users via road or through re-purposed natural gas pipelines, and so does not add congestion to 
the electricity network. It can be produced on-site at a refuelling station, primarily using excess 
renewable electricity (supply > demand). 

Hydrogen refuelling infrastructure looks and operates similarly to petrol/diesel infrastructure, and so 
is also well suited to fuelling large numbers of vehicles and as scale increases the costs of hydrogen 
supply reduce as deployment scales increase. The business model is very different in the early stages 
of industry development however (i.e., hydrogen does not trade as a commodity with the liquidity of 
oil, and refuelling locations are limited, limiting user options). 

The benefits of having hydrogen as a complementary option to battery vehicles are emerging 
through announcements in Europe. For example, a study of a whole bus depot in Cologne has found 
that battery technology will not serve their entire current fleet in bad traffic or in wintertime 
without charging infrastructure on route, and that the depot space will need to reduce by c. 80 
buses parking spaces to accommodate charging infrastructure.26 They are therefore pursuing a mix 
of battery and hydrogen fuel cell vehicles. Lidl also recently announced it would favour hydrogen 
over battery electric in its fleet transition due to the longer ranges and quicker refuelling times of 
vehicles27. 

 
25 Volvo FL Electric Truck – Link  
26 KVB: Electric buses in Cologne – The next steps of E-Bus-Mobility in Cologne link 
27 Press Article – Link  

https://www.volvotrucks.co.uk/en-gb/trucks/trucks/volvo-fl/volvo-fl-electric.html
https://custom.cvent.com/9BC2D0988F874B5C8C15E9D14B6E2F3B/files/event/4ad842b3d65e40c4850eb2806f85bc17/7871771d9c324038a42ce24ab10016ef.pdf
https://www.hydrogenfuelnews.com/hydrogen-fuel-cell-lidl/8552099/
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Model for hydrogen production and supply to vehicles 

OFF-SITE MODEL 

 
 

ON-SITE MODEL 

 
 
 

However, there is currently no infrastructure for serving hydrogen mobility in Ireland, and only a 
single refuelling station on the Island of Ireland. For hydrogen to be available as an option to make a 
significant contribution to Ireland’s transport emissions reduction and to support the broader energy 
transition, hydrogen in mobility must be started now. 

H2

Zero emission hydrogen 
produc�on at renewable 

energy genera�on site

Delivery of compressed 
hydrogen by truck to 

refuelling sta�on

Zero emission hydrogen
delivered to heavy duty

and high use vehicles
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Roadmap to initiate hydrogen activity in Ireland 
Hydrogen Mobility Ireland has proposed realistic targets for the deployment of vehicles to 2030, 
considering the potential availability of vehicles and hydrogen infrastructure, and the size of the 
transport fleet. These targets will set the platform for hydrogen vehicles in Ireland to be rolled out 
on a commercial basis and for the development of much larger projects in Ireland to provide energy 
storage and import/export hydrogen. The targets are set out in two phases 

1) Development of first large scale demonstration projects by 2026, with a core network of 
publicly available refuelling stations built to serve initial deployment. The investment is 
underpinned by the large hydrogen demands brought by commercial vehicles deployed by 
multiple operators. 

2) The large-scale roll-out of vehicles and infrastructure to provide coverage of Ireland’s key 
transport routes by 2030. While these are sizeable vehicle deployments, they are a small 
proportion of Ireland’s transport fleets. 

2026 – Catalysing first activities  
This first deployment target will build publicly available refuelling infrastructure on key freight roads 
and at major cities in Ireland to serve an initial truck deployment with a multiple early mover 
operators and fleets of taxis, vans and refuse trucks. First refuelling stations will also be developed in 
key depots of major heavy vehicle fleets, such as bus and refuse fleets. 

2026 targets 

 
 
 

2030 – Building scale 
The targets for 2030 aim to balance an achievable target for hydrogen vehicle users and hydrogen 
supply chains in Ireland with providing significant emissions savings and the platform of skills and 
expertise in hydrogen and existing infrastructure for the rapid roll-out of hydrogen for mobility in 
Ireland and the roll-out of hydrogen in the GW scale for energy storage and export. The hydrogen 
refuelling network is expanded to > 20 stations large scale stations to provide basic coverage of 
major roads for freight and hydrogen demand hubs in all major cities on the Island of Ireland. 

Two targets have been set out, based upon meeting targets that may be adopted by the EU for the 
use of renewable fuels from non-biological origin use in transport. Meeting these targets will require 
action now to develop hydrogen infrastructure in Ireland, to ensure that fuel cell vehicles will be 
available in Ireland from OEMs. 

600 vehicles, 

Indicative breakdown: 

• 250 Trucks (incl. 
RCVs)

• 200 Taxis 

• 100 Vans 

• 50 Buses and 
Coaches

5 Stations, 
approximate sizing:

• 1,000 to 1,500  
kgH2 per day each

17 MW of clean H2

production capacity:



 The Benefits of Hydrogen for Mobility to Ireland 
   
 

 
Roadmap to initiate hydrogen activity in Ireland 13 

 

2030 roadmap targets 

 FIT FOR 55 REPOWEREU 

TRANSPORT DEMAND MET BY HYDROGEN 2.6% 5.0% 

TRUCKS 

 

3,600 7,500 

VANS 1,000 1,000 

TAXIS 
 

1,000 1,000 

BUSES AND 
COACHES 

 
500 500 

ELECTROLYSIS 
CAPACITY 

  
250 MW 450 MW 

HYDROGEN 
REFUELLING 

STATIONS  

20x 
2-5 tH2 per day 

20x 
4-10 tH2 per day 

    
Notes: trucks inc refuse trucks 
 

Meeting the REpowerEU targets requires a close to doubling of vehicle numbers. In both scenarios, 
we assume vehicle numbers are the same in 2026 with the REpowerEU scenario seeing a major 
uptick in 2029 and 2030. 

One of the strengths of hydrogen for mobility is that it as it scales well and this is demonstrated by 
the number of hydrogen refuelling stations being the same in both scenarios, albeit with greater 
capacity in the REpowerEU target. Meeting the REpowerEU targets will require a major push by 
Government in our view, and we hope to work toward those targets in the future. 

A clear target to deploy only zero emission buses 
In HMI’s targets, the numbers of buses and coaches targeted are modest within the scale of Ireland’s 
total bus and coach fleet. These targets allow both CIE and the NTA to choose the zero-emission 
option that best suits their needs for a given bus order, be that battery electric of fuel cell electric.  

Hydrogen fuel cell electric (HFC) buses are a vehicle type well suited to initiating hydrogen mobility 
activity. HFC buses provide large hydrogen demand, providing hydrogen supply cost reductions to all 
users, and can refuel from a single refuelling station in their depot, which means they can be 
deployed without requiring investment in multiple refuelling stations on a network. 

To catalyse the deployment of HFC buses and provide the associated boost to the Irish hydrogen 
sector, we propose that the government targets no new diesel consuming buses are purchased from 
2026. From this date hydrogen will be a viable zero emission bus option (if the above targets are 
met), and so battery electric and HFC buses will together be able to meet all the needs of new buses 
in Ireland.
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Ireland will benefit from deploying hydrogen for mobility 
In addition to the mobility sector, hydrogen can unlock significant emissions reduction and economic 
benefits at large scale across a range of applications: 

• Energy export: hydrogen can be exported to mainland Europe, offering an option for Ireland 
to export wind resources. 

• Backup power: hydrogen can be produced using electrolysis and stored at times of high 
supply and limited demand to subsequently supply energy to users on demand. Electrolysers 
can provide valuable load balancing and system services to the power system, particularly as 
renewable generation on the electricity network increases.  

• Decarbonise heat & industry: green hydrogen can replace grey hydrogen in industrial 
applications, for instance high-grade heat and can be used in the gas network for heating. 

These applications could require hydrogen production at the 100s of MW to GW scale. Developing 
large scale hydrogen use in Ireland will be a journey for government, the Irish people and the 
companies developing the supply chain; if Government has ambitions to export hydrogen it should 
first demonstrate ambition within the country for hydrogen use, in our view. 

Hydrogen for mobility is the perfect place to begin 
Hydrogen for mobility is a natural place to develop the skills and expertise before developing larger 
scale projects because: 

• Hydrogen fuel cell technology for mobility has already been developed, tested, and proven in 
deployments across Europe and the world. 

• Hydrogen produced for mobility represents the most economically viable use of hydrogen. 
This minimises the government support needed to initiate hydrogen activity in Ireland, while 
also building the scale of hydrogen supply in Ireland, which will reduce costs to other hydrogen 
uses. This is shown in the graph below28. 

 
28 References: Diesel 2022 price - AA data of €1.47/L (Link), excluding VAT and incl. max 7.5p/L tax rebate for hauliers in the 
Sept. 2021 Energy Tax Directive (Link). Diesel 2019 - €1.09/L excl. VAT, H2 from natural gas price from 2019  report 
“Roadmap for Hydrogen mobility in Ireland and 2020-2030” – Link, Retail gas commercial gas sales prices of avg. 
€0.031/kWh 2021 – SEAI – Link.  Diesel truck efficiency assumed, 33L diesel per 100km, Diesel-Hybrid bus efficiency 
assumed, 34L diesel per 100km, H2 bus efficiency assumed 6.5kgH2 per 100km, H2 truck efficiency assumed 7.5kg per 
100km  

https://www.theaa.ie/aa/motoring-advice/petrol-prices.aspx
https://assets.gov.ie/198270/61142180-955c-458e-a7fb-695768ddd8e4.pdf
http://www.element-energy.co.uk/wordpress/wp-content/uploads/2019/10/20190930-Hydrogen-Mobility-Ireland-Final-External-Report.pdf
https://www.seai.ie/data-and-insights/seai-statistics/key-statistics/prices/
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Hydrogen sales prices required to achieve cost parity with existing fuels (€/kgH2) 

2.6% reduction in road transport emissions across Ireland by 2030 
Hydrogen for mobility can be directly supplied by 100% renewable energy, offering a route to 
immediate and significant CO2 emissions reductions. Meeting HMI’s 2030 targets will provide a total 
emissions reduction of over 760 ktCO2 to 2030 and over 300 kt annually (c.2.6% of transport 
emissions and c.0.5% of Irelands total emissions)29. While this is not large in the context of Ireland’s 
total emissions, it provides a platform for much larger hydrogen mobility expansion and the use of 
hydrogen in other applications. 

Hydrogen mobility also provides zero tailpipe emissions, providing significant reductions in nitrogen 
oxides and particulates from fossil fuel combustion engines. In fact, hydrogen fuel cell (HFC) vehicles 
intake and purify air to operate, meaning HFC vehicles actively remove particulates from air in the 
cities. 

Emissions avoided in meeting HMI’s 2030 Fit for 55 target (ktCO2) 

ANNUAL CUMULATIVE 

Jobs potential: the sooner we act the better 
Before getting to this GW scale opportunity for the production and use of hydrogen, Irish companies 
and their employees have significant learnings to be made about the development, construction, 
and operation of hydrogen supply chains. While the hydrogen supply chain equipment, such as 
electrolysers, compressed hydrogen cylinders, compressors, is manufactured in Europe, there is the 

29 Assuming emissions statistics given of transport emitting 12.2 Mt of CO2eq in 2018, making up 19.6% of Ireland’s 
emissions, Irish Government, Department of Taoiseach, Climate Action Plan 2021 – Link – Transport emissions assumed to 
include, private cars, public transport, freight, railways, maritime and aviation  
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opportunity for jobs in the installation, commissioning, and operation of all the equipment in the 
supply chain. 

However, these are all skilled jobs and so to invest in training the workforce needed for these in 
Ireland, companies need clear visibility of a future pipeline of hydrogen projects. Large scale 
hydrogen projects are currently not bankable due to a lack of visibility of funding and policy support 
and the high risk of such projects when >100 MW scale electrolysis has not yet been trialled in the 
EU. The introduction of hydrogen mobility provides an opportunity to develop hydrogen expertise 
and skill in Irelands, with a ramp-up that prepares the Irish workforce for larger scale hydrogen 
projects, as displayed below. 

Annual electrolyser installation to meet HMI 2030 Fit for 55 target (MW) 

 
 
 

In a study published by the European commission30, it estimated that 10,300 jobs (3,200 direct and 
7,100 indirect) could be created for every €1bn invested in hydrogen. Wind Energy Ireland estimated 
these figures would translate to between 80 and 600 new direct jobs in the green hydrogen industry 
by 2030, with a further 170 to 1200 indirectly related to the sector31. These upper and lower limits 
correspond to electrolyser capacities of just 31MW to 290MW. 

Looking at Ireland’s role within the EU’s green hydrogen industry, and based upon the current 
position, we are less likely than other countries to be manufacturers of either electrolysers, wind 
farms, or distribution technologies, meaning the jobs potential in Ireland is less than it is in other 
countries. We see two additional options for Government to enhance the jobs opportunity: 

• Serious commitment backed up by firm targets could encourage foreign direct investment to 
create manufacturing bases here—why ship electrolysers from continental Europe to the 
Atlantic when they could be constructed in the West of Ireland. 

• Focus on where Ireland has existing expertise. For instance, integrating intermittent 
renewables into electricity grids, an area where Ireland is a world leader. Commitment to 
large scale electrolyser deployments that focus on electricity grid management factors could 
help drive this. 

 
30 ‘ASSET Study on Hydrogen generation in Europe: Overview of costs and key benefits,’ European Commission, 2021 
31 ‘Hydrogen and Wind Energy,’ Wind Energy Ireland, January 2022 
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Storable energy enhances security, depth, and diversification of supply 
Hydrogen for mobility directly replaces the use of imported petrol and diesel in Ireland. Hydrogen 
and direct electrification of transport offer complementary zero emissions solutions that will enable 
Irish produced renewable electricity to supply the transport fleet. 

The follow-on use of hydrogen for large scale storage, will reduce Ireland’s requirement for 
imported natural gas for use in peaking plants (when wind generation is low, heating homes, and in 
industry. 

When green hydrogen is produced it represents a store of renewable energy, deepening our energy 
reserves, while using hydrogen diversifies energy options. The societal benefits of these two factors 
cannot be overstated enough, in our view. 

By 2030, Ireland is targeting renewable electricity generation capacity of up to 15.5 GW32 (onshore 
wind 8GW, offshore wind 5GW, solar 1.5-2.5GW), compared to a forecast peak electricity demand of 
6.5 GW33 in 2028 according to EirGrid. In meeting this target, which will supply 80% of Ireland’s 
current electricity, c. 10-15% curtailment is expected due to the supply/demand mismatch. Utilising 
this capacity for direct de-carbonisation of other energy uses in Ireland (e.g., heating, transport) 
without significantly increasing curtailment, will require the large scale and long-term storage of 
energy with ability to input/withdraw energy on the GW scale.  

Currently, battery technology can perform short term balancing for the electricity network. Using 
electrolytic hydrogen production is the only low-footprint, non-geographic-dependent storage 
technology for multi-day periods. Pumped hydro-storage requires access to a large reservoir and has 
a high footprint, so is not always viable. Hydrogen can be produced and stored using geological 
features (such as salt caverns, aquifer and depleted oil and gas reservoirs) or through reaction with 
materials such as metal hydrides (a solid store) or liquid organic hydrogen carriers (an oil-like 
chemical). 

Building skills and expertise for energy export 
In a net-zero future, some countries in Northern Europe may be significant importers of renewable 
energy, due to limits on renewable generation capacity. For example, Germany has identified 
requirements for 62-82 TWh of energy import annually by 2030 with further increases to 2050 to 
meet net-zero targets34. It has set aside €2 billion to build up partnerships with other countries and 
in September 2021, German Development minister Gerd Mueller said hydrogen production overseas 
at an industrial scale should become ready within five years35. 

Other Hydrogen strategies in the Netherlands and Belgium also have a strong emphasis on hydrogen 
import36. This has led to significant activities from these countries in exploring options for renewable 
power import such as the formation of the German Hydrogen Council, exploring exporting green 
hydrogen produced from Irish offshore Wind to Germany37, Portugal and the Netherlands signing a 

 
32 Irish Government, Department of Taoiseach, Climate Action Plan 2021 – Link 
33 All-Island Ten Year Transmission Forecast Statement 2019, EirGrid/SONI – Link  
34 Germany National Hydrogen Strategy – Link; Additionally, the announcement in November 2021 of doubling domestic  
electrolytic production capacity to 10 GW by 2030, Press article – Link  
35 Reuters coverage of Germany support for hydrogen - Link  
36 The Netherlands, Hydrogen Strategy – Link; A Flemish Hydrogen Strategy 2025-2030 – Link  
37 German-Irish Hydrogen Council – Link  

https://www.gov.ie/en/press-release/16421-climate-action-plan-2021-securing-our-future/
https://www.eirgridgroup.com/newsroom/tytfs-2019/
https://www.bmwi.de/Redaktion/EN/Publikationen/Energie/the-national-hydrogen-strategy.html
https://fuelcellsworks.com/news/germany-to-double-2030-hydrogen-production-target-to-10gw/
https://www.reuters.com/business/energy/german-government-pledges-ongoing-support-hydrogen-build-up-2021-09-22/
https://www.government.nl/documents/publications/2020/04/06/government-strategy-on-hydrogen
https://www.waterstofnet.eu/_asset/_public/WIC/2020-12-7-Flemish-Hydrogen-Strategy_Hydrogen-Industry-Cluster.pdf
https://www.german-irish.ie/en/hydrogen-council
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Memorandum of Understanding to develop a green hydrogen supply chain between Sines, Portugal 
and Rotterdam, the Netherlands38. 

Hydrogen production at large scale offers a significant opportunity to export Ireland’s significant 
wind resources, while managing the intermittency of renewable generation (e.g., to store energy 
when renewable electricity supply is greater than demand). Starting with hydrogen mobility now will 
develop the skills and expertise, to unlock export opportunities.  

 
38 Dutch Government – Link  

https://www.government.nl/latest/news/2020/09/23/portugal-and-the-netherlands-strengthen-bilateral-cooperation-on-green-hydrogen
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Hydrogen for mobility will meet political targets 
Meeting Ireland’s renewable fuel obligations for the EU 
HMI’s hydrogen mobility targets make a significant step towards meeting the hydrogen and 
renewable fuel targets proposed by the EU, in particular the Fit for 55 package is being transposed 
into Regulation that may be complete by the end of this year and will be mandatory for Ireland: 

• Hydrogen consumption for mobility in 2030 will be 1.1 TWh per annum or 2.6% of Ireland’s 
total transport fuel consumption in 202039.  
o This makes a meaningful contribution to meeting RePowerEU target of 5% of road 

transport fuel consumption being from Renewable Fuels of Non-Biological Origin. The 
same infrastructure will be able to deliver the 5% REpowerEU infrastructure, as set out in 
HMI’s target above. Meeting the 5% target with renewable hydrogen requires further 
ambitious measures from the Irish government to incentivise both the use of renewable 
hydrogen as a zero-emission fuel in mobility and the production of renewable hydrogen 
through dedicated incentives for both (see HMI’s accompanying policy white paper),  
while ensuring vehicle availability to Ireland 

o In this early roll-out, high use fleets that can be refuelled across a limited number of 
stations are targeted. And so, the main vehicle types targeted, more than 2.6% of the fuel 
retailed will be hydrogen. For example, c.9 % of HGVs will be hydrogen. 

• At least one publicly accessible refuelling station every 150 km along the TEN-T road 
network, meeting the proposed obligation from the Fit for 55 package. 

Climate Action Plan and Programme for Government 
Green hydrogen is identified as a 'Horizon Action’ in the Climate Action Plan; a ‘horizon development 
for the future.’ It is envisaged as a means of decarbonising ‘hard-to-abate' sectors such as heavy 
goods vehicles (HGVs), post-2025. In relation to this we note that: 

• this outlook is timid, given the readiness of hydrogen for mobility now. 
• If we delay development, it could set us years back—pushing us to the end of the queue 

for the supply of hydrogen fuelled vehicles. 

Focussing on the narrative that HGVs are a ‘hard-to-abate' sector is distracting. The energy transition 
is about eliminating carbon emissions, not abating them. HGVs using green hydrogen represent a 
simple way to eliminate carbon emissions, in particular once initial infrastructure has been 
developed (see commentary above about the interplay of fuel cell vehicles with battery vehicles). 

The Climate Action Plan calls for 1-3TWh of green hydrogen that will lead to 0.2-0.4 MtCO2eq 
abatement (see page 94 of Climate Action Plan) in the electricity sector. Based on the deployment 
ambitions that we set out above, hydrogen for mobility at a scale of 1.1TWh per annum will abate 
over 0.3 MtCO2eq. Using green hydrogen for mobility could meet the target of hydrogen production 
and use while delivering greater carbon savings. 

While the Climate Action Plan has limited ambitions for green hydrogen for mobility, we note that 
the Programme for Government sets out that the Government will ‘invest in research and 
development in green hydrogen... as a fuel for... transport.’ 

 
39 Total Ireland Energy consumption in 2020 estimated as 155 TWh, SEAI - Link 

https://www.seai.ie/data-and-insights/seai-statistics/key-statistics/energy-use-overview/
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National Sustainable Mobility Policy - Action Plan 2022-2025 
There are several actions from The National Sustainable Mobility Policy that can be met by 
developing hydrogen for mobility in the way that we suggest. The table below displays the key 
actions. 

Extract from National Sustainable Mobility Policy - Action Plan 2022-2025 

 
 

Shared-Island 
We welcome the announcement by the Taoiseach’s keynote address on the next phase of the 
Government’s Shared Island initiative40  to “work to develop with the Executive and the UK 
Government a cross-border pilot project on green hydrogen for the road network. We stand ready 
to resource an agreed project through the Shared Island Fund". 

This is welcome, but we note that pilots have been extensively conducted across Europe. What the 
haulage industry needs is certainty; certainty of commitment by Government, certainty of hydrogen 
supply, and the certainty of a well-developed hydrogen refuelling network.  

 
40 Taoiseach’s keynote address on the next phase of Government’s Shared Island initiative, 9th December 2021, Link 

https://www.gov.ie/en/speech/a2f83-taoiseachs-keynote-address-on-the-next-phase-of-the-governments-shared-island-initiative/


 The Benefits of Hydrogen for Mobility to Ireland 
   
 

 
Hydrogen costs will fall, TCO will be competitive 21 

 

Hydrogen costs will fall, TCO will be competitive 
The costs of current hydrogen vehicle deployments are higher than using diesel vehicles. This is 
because small numbers of vehicles are used in demonstrations (e.g., 20 in one location), and vehicles 
are manufactured in small numbers to order and require a large amount of engineering per vehicle. 
In addition, the associated small scale hydrogen generation and supply chains result in a costly green 
hydrogen fuel supply. These have led to demonstration projects requiring government funding to 
make them viable. 

However, for many vehicle types manufacturing scales are beginning to enter large scale series 
production as the numbers deployed globally increase. This will significantly reduce the cost of 
vehicles for bulk scale orders. Hydrogen supply chain equipment costs are following a similar trend, 
with electrolyser manufacturers scaling up to producing GWs of capacity annually with semi-
automated production41. These cost reductions in equipment supply, driven by the roll-out of 
hydrogen across Europe are already reducing the costs of hydrogen projects and will significantly 
reduce the costs of hydrogen through this decade. 

Electrolyser price reduction targets (€/MW) 

MAJOR MANUFACTURER TARGETING 50% ELECTROLYSER COST REDUCTION WITHIN 5 YEARS 

 
Source: ITM Power, Project Bauen, October 2021 
 

Hydrogen Mobility Ireland targets follow on from initial EU deployments and supply chain ramp-up, 
meaning they will benefit from vehicle R&D developments, learning from deployments, closer-to-
mass-manufacture of vehicles and electrolysers. This results in a cost reduction for deployments in 
Ireland versus those that are currently occurring. The deployments also target large, but viable, 
scales to minimise both hydrogen supply and vehicle costs. 

TCO is projected to fall 
The benefits outlined above are reflected in the total cost of ownership (TCO) calculations in the 
graphs below. The analysis draws on the conservative hydrogen supply cost reduction assumptions 
of HMI’s 2019 Roadmap for Ireland that was published before the recent boom in hydrogen targets 

 
41 For example UK-based electrolyser manufacturer ITM are proposing to build a second “Gigafactory” with manufacturing 
capacity of 1.5 GW per year – Link  

https://itm-power.com/news/intention-to-purchase-site-in-sheffield-for-the-second-uk-giga-factory-collaboration-with-university-of-sheffield
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and based upon hydrogen refuelling stations sized to dispense 1 t H2 per day. In our updated targets, 
stations designed to dispense >5 tH2 per day will benefit from significant economies of scale. 

Conservative fuel cell vehicle CAPEX reduction has been assumed, based upon the costs seen in 
current projects. There is the potential for further reductions by 2030, however. For the 44t truck 
case an ambitious fuel cell cost reduction scenario has been included, which uses analysis conducted 
by Roland Berger, based on mass manufacturing at a scale of over 50,000 units per year42. This is 
shown for 2030 forecasts, ‘FC Ambitious’. 

TCO estimates for 44t truck assuming no support (€’000s/annum) 

 
 
 

 

 
42 Roland Berger – FCH-JU – Study on Fuel Cells Hydrogen Trucks – Link  
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TCO estimates for double-decker assuming no support (€’000s/annum) 

 
 
 

The graphs show example modelled Total Cost Ownership (TCO) comparisons for hydrogen fuel cell 
buses and trucks compared to relevant counterfactuals, using conservative cost reduction 
assumptions for hydrogen equipment and infrastructure. Key assumptions can be found in the 
appendix. 

The TCO analysis displays the need for both vehicle capital cost and vehicle fuel price support for 
early hydrogen deployments, with this funding need reducing to 2030 as the fuel cell TCO becomes 
more competitive with alternative options. The form of this support is discussed in HMI’s policy 
white paper that is published alongside this report. 

This analysis shows a cost premium for hydrogen fuel cell vehicles compared to fossil fuel 
alternatives, however, as we transition to net-zero, fossil fuel-based vehicles stop becoming a 
relevant counterfactual. This analysis does not include other potential incentives for zero emission 
fuels that are being explored to encourage uptake across Europe, for example access to low traffic 
lanes, avoidance of congestion charge, differential road tolls or even a premium applied to a zero-
emission product. 

We have not modelled the costs of Battery Electric Vehicles as an alternative zero emission option, 
due to the very fleet specific costs and operational changes that may be needed for these vehicles. 
These changes make a like for like comparison between fuel cell and battery electric vehicles 
challenging without a specific fleet to assess. For example, battery trucks can have reduced ranges 
and payloads compared to fuel cell vehicles, in some operations this is not an issue and in others this 
can be counteracted by rapid charging in depots, but this has higher electricity costs and 
infrastructure requirements than overnight charging. HMI is exploring producing detailed TCO 
comparison of battery and fuel cell electric trucks for specific example bus and truck fleets. 
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Total cost to government  
Fleet operators and hydrogen suppliers will require financial support from government to incentivise 
the start of hydrogen mobility based on the cost premium detailed above. This support will be split 
into capital subsidy required for vehicles, and operating subsidy required for fuel.  

To deploy 3,100 trucks, 500 buses and other vehicle types before 2030, the estimated vehicle capital 
cost (over conventional diesel vehicles) will be of order €600m - €1,200m ahead of 2030. In 2030 the 
total fuel cost subsidy to provide fuel cost parity between the fuel cell and diesel heavy duty vehicles 
(buses43 and trucks) will be c. €70m per year, in earlier years when fewer vehicles are deployed this 
figure will be lower. These estimates have been based upon conservative estimates of vehicle and 
hydrogen supply chain cost reductions (see above) and will reduce if hydrogen supply chain costs 
reduce further with a scale up of manufacture and increases in deployment scale in Ireland44. 

The funding need for each vehicle and for each kg of hydrogen fuel will reduce for projects 
developed towards 2030, but it is important that the subsidy for early hydrogen infrastructure is 
maintained across the lifetime of the equipment (see discussion in accompanying Policy Paper). 

Beyond 2030 costs will continue to fall with vehicle production costs decreasing, vehicle fuel 
efficiencies improving and the cost of green hydrogen also falling. However, this will only be possible 
with investment now to kick-start the hydrogen mobility sector in Ireland.  

Post 2030, downward pressure on hydrogen 
The main drivers of green hydrogen prices beyond 2030 are electrolysers and renewable generation, 
both of which are widely expected to see their underlying prices fall45. The result of this is that 
hydrogen prices, with a high degree of certainty, will fall beyond 2030 and out to 2050. 

For electricity and charging vehicles from the grid, here too, the fall in prices of renewable 
generation and electrolysers will benefit electricity prices. But the electricity system needs to 
undertake a major expansion and reinforcement as it evolves to zero-carbon. The increase in 
infrastructure that this requires could lead to upward pressures on electricity prices for vehicles that 
have to charge when renewable sources are not generating. 

Charging infrastructure and refuelling infrastructure comparison 
Efforts to reduce emissions in the transport sector should be based around the infrastructure that 
will be required to reach net-zero with the lowest cost and resource use on a system level. It is 
therefore for vital that policy decisions now are geared to building the infrastructure required to 
reach net-zero. Analysis by Ricardo for the UK Committee on Climate Change46 found that using 
Hydrogen infrastructure for Zero Emission freight had lower infrastructure costs than battery and 
pure electrification options. This analysis should be carried out in Ireland to inform Ireland’s 
approach to heavy good decarbonisation. 

43 For buses relevant counterfactual is assumed to be diesel hybrid.  
44 Diesel price assumed for cost parity is 2022 price based on AA data of €1.47/L (Link), excluding VAT and including the 
maximum tax rebate for hauliers outline in the September 2021 Energy Tax Directive of 7.5p/L (Link 
45 Commodity costs aside, i.e., if steel prices rise that will create upward pressures. 
46 Zero Emission HGV Infrastructure Requirements (Ricardo Energy and Environment) for the Committee on Climate 
Change link  

https://www.theaa.ie/aa/motoring-advice/petrol-prices.aspx
https://assets.gov.ie/198270/61142180-955c-458e-a7fb-695768ddd8e4.pdf
https://www.theccc.org.uk/publication/zero-emission-hgv-infrastructure-requirements/
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Total Cost of Ownership assumptions 
The capital cost of fuel cell vehicles is currently high, due to the low volumes of manufacture. We have 
based our capital cost assumptions on conservative (in particular for trucks) vehicle cost reductions to 
2030. More ambitious cost reductions can be found in literature. Here we have based our vehicle cost 
assumptions off early deployment projects and conservative cost reduction expectations and included 
a more ambitious cost reduction that aligns with analysis conducted by Roland Berger has been shown 
for 2030 that assumptions mass manufacturing at a scale of over 50,000 units per year 47. 
The key assumptions used in the TCO calculations are summarised below. 

47 Roland Berger – FCH-JU – Study on Fuel Cells Hydrogen Trucks – Link 

TCO – Financial Assumptions 

TCO – Hydrogen fuel cell Assumptions 

https://www.fch.europa.eu/publications/study-fuel-cells-hydrogen-trucks
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TCO – Diesel Bus Assumptions 

TCO – Diesel Truck Assumptions 
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