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Hydrogen in road transport

EXECUTIVE SUMMARY

Green hydrogen can play a central role in transport, especially in heavy goods transport. It offers an 
emission-free option, allows fast refuelling times and contributes to the decarbonisation of the transport 
sector.

In order to secure and strategically expand the competitive edge in hydrogen technologies, domestic 
innovations must be scaled up to industrial levels, the growth market must be established at an early 
stage and dependencies must be reduced. This includes, in particular, the promotion of fuel cell and 
cryogenic technologies.

A rapid, coordinated and nationwide expansion of the hydrogen infrastructure is essential. This requires 
a secure supply and scalable concepts that go beyond the objectives of Regulation (EU) 2023/1804 on 
the deployment of alternative fuels infrastructure (Alternative Fuels Infrastructure Regulation, AFIR) 
and take into account uniform standards for gaseous and liquid hydrogen. A holistic approach is crucial: 
Depending on the location, supply should be by truck, train, pipeline or local electrolysis.

In order to establish Germany as a future centre for hydrogen technologies, reliable framework condi-
tions are needed that enable industrial scaling, guarantee planning security and promote import strate-
gies in a targeted manner.

In order to encourage hydrogen in road transport, regulatory hurdles must be removed, bureaucracy 
reduced and the GHG quota market stabilised. An ambitious ramp-up can be further accelerated by 
targeted sub-quotas for renewable fuels of non-biological origin (RFNBO).

INITIAL SITUATION

Green hydrogen in road transport is indispensable for emission-free transportation and is an enabler of 
the hydrogen ramp-up. With this in mind, Germany must promote hydrogen in a targeted manner and 
strengthen its value chain in order to achieve the national climate targets in the long term and anchor 
an important future technology in the country. This and the following key arguments underpin the 
National Hydrogen Council’s recommendation that hydrogen in transport must urgently return to the 
centre of the political and economic debate.
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IMPORTANCE OF GREEN HYDROGEN FOR ACHIEVING NATIONAL CLIMATE TARGETS 
AND THE 1.5-DEGREE TARGET

Green hydrogen in transportation is essential if we are to fulfil our international responsibility under the 
Paris climate agreement and achieve national net zero by 2040. As a flexible energy source and energy 
store, it is a central component of the energy transition.

COMPLEMENTARITY OF HYDROGEN AND BATTERY TECHNOLOGIES EN ROUTE TO 
CLIMATE-FRIENDLY TRANSPORTATION

Hydrogen technologies are a complementary activity to battery technology. The advantages of transpor-
tation using hydrogen include lower vehicle weights and higher payloads, especially on long journeys.

The use of hydrogen propulsion technologies is essential for climate-neutral transport, and synergies 
must be utilised – especially in view of the dramatically increasing load on the grid and the short time 
available for the transformation.

NEED TO DRIVE FORWARD NET ZERO IN THE TRANSPORT SECTOR

In order to achieve the climate targets, road transport must also increasingly turn to hydrogen technol
ogies such as fuel cells and hydrogen combustion engines. In addition to gaseous hydrogen, liquid 
hydrogen also plays a role in trailer delivery, as it offers a significantly higher energy density and trans-
port can be organised much more cost-effectively for larger quantities. Under Regulation (EU) 2024/1610, 
heavy-duty commercial vehicles with fuel cells as well as with combustion engines modified for hydro-
gen are considered zero-emission vehicles if they emit less than 3 g CO₂eq/tkm.

Vehicle manufacturers must dramatically and sustainably reduce their CO₂ emissions in accordance 
with EU rules in order to avoid severe penalties – without any consideration of the available infrastruc-
ture. However, the production and utilisation of green hydrogen is not economically compelling under 
the current conditions. The Energy Taxation Directive (2003/96/EC) leads to unequal treatment and indi-
rect double taxation of hydrogen in combustion engines, which is slowing down the hydrogen ramp-up 
in this drive technology.

Temporary tax relief (Article 15 Energy Taxation Act) or subsidies for hydrogen combustion are urgently 
needed to promote the market ramp-up and the development of the necessary hydrogen infrastruc-
ture. In addition, bureaucratic hurdles significantly lengthen planning and construction times, setting 
Germany back in global competition.

POTENTIAL FOR GERMANY AS A TECHNOLOGY CENTRE

Germany, along with other countries around the world, continues to play a leading role in the develop
ment and research of hydrogen technologies. New approaches along the entire value chain – from 
generation, storage and transport through to applications – are currently being developed. In order to 
bring innovations to industrial scale more quickly, greater focus must be placed on application-oriented 
research, as can be seen in the example of new, more powerful fuel cell systems and large-scale lique-
faction plants.
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Germany must pool its strengths together in order to secure its leading industrial role and create new 
jobs at the same time. This requires close cooperation between business and politics in order to realise a 
successful market ramp-up. The market breakthrough will reduce costs through economies of scale and 
create a competitive, climate-neutral solution that offers greater efficiency and future opportunities for 
Germany through differentiated technologies and that will also hold its own in competition with Asia.

EXPORT OPPORTUNITIES THROUGH TECHNOLOGY LEADERSHIP IN THE GLOBALLY 
GROWING HYDROGEN MARKET

The domestic market is an indispensable component for the market ramp-up. Germany now has the 
chance to take a leading, long-term role in the development and export of hydrogen technologies and 
fuel cells along the entire value chain on the international stage – an opportunity that has largely been 
missed in the field of battery-powered electric vehicles.

The broad German player landscape, especially on the supplier side, and the strong international net-
work would be key to the success of local hydrogen technologies. These would offer enormous opportu-
nities for German companies to establish themselves in the future market for green hydrogen. Interna-
tional trade in green hydrogen not only promotes new trade relations, but also enables diversification of 
energy sources and transport routes, strengthening energy security.

STATUS OF HYDROGEN IN ROAD TRANSPORT IN GERMANY AND 
OTHER COUNTRIES

HYDROGEN PRODUCTION FOR TRANSPORT

In the last two years, there has been a significant increase in decentralised electrolysis plants, which 
currently play a central role in the switch to green hydrogen or RFNBO hydrogen compliant with the 
Renewable Energy Directive (EU) 2023/2414 (RED III). Eleven IPCEI-funded, more powerful electrolysis 
plants for transportation are being put into operation and supported by the decentralised hydrogen 
core network.

The core network is the key component for a hydrogen market and supports both domestic production 
and imports. Security of supply plays a decisive role in increasing customer attractiveness, which is why 
import strategies must also be pursued in parallel with the development of the national hydrogen infra-
structure, as future demand will exceed domestic production capacities, especially in the early ramp-up 
phase. Readiness to invest has been hampered by the high requirements and complexities surrounding 
the production of RFNBO-compliant hydrogen, and therefore a framework for simplification is required 
for the early phase in order to realise projects and not make them more expensive.

In addition to the diversification of sources of supply, another benefit will be cheaper production costs, 
strengthening the industry’s competitiveness.
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GROWTH POTENTIAL FOR THE VEHICLE FLEET

In addition to fuel cells, hydrogen combustion technology in transport offers great potential for increas-
ing the demand for hydrogen and ensuring the economic viability of refuelling stations. This encourages 
the scaling effect, which also drives forward the use of fuel cells and ensures a critical mass of hydrogen 
refuelling stations that do not end up as stranded assets. In addition, hydrogen combustion technology 
opens up a lucrative secondary market in other EU countries and reduces the risk of failure of expensive 
key components for second users.

DYNAMIC EXPANSION OF THE REFUELLING STATION INFRASTRUCTURE REQUIRED

Especially for the ramp-up, the range of vehicles and refuelling stations as well as an economically viable 
hydrogen supply must be closely interlinked. There are currently fewer than 80 hydrogen refuelling 
stations in Germany, and only around 40 are suitable for heavy-duty transport at 350 bar only. There are 
also signs of a further decline in the number of refuelling stations. The AFIR specifications are not suffi-
cient to meet the requirements of heavy goods traffic. In addition to the storage capacity, the technical 
characteristics of the refuelling stations must also be taken into account. These include higher hydrogen 
flow rates, optimised refuelling times and the ability to refuel several vehicles in succession within an 
hour. In comparison to the charging infrastructure, hydrogen vehicles are dependent on a public hydro-
gen infrastructure from the outset, as only in a few cases will the refuelling stations not be publicly 
accessible. Limited storage and refuelling capacities and high transport costs are driving up prices and 
hampering the acceptance of hydrogen in transportation.

OPPORTUNITIES TO REDUCE COSTS AND SCALE HYDROGEN PRICES

Targeted demand incentives are necessary for the market ramp-up in order to offer economically attrac-
tive solutions from the outset. A funding instrument similar to carbon contracts for difference, especially 
during the ramp-up of hydrogen for transportation, could offset the additional costs compared to fossil 
fuels and end the current early investment backlog in order to create long-term planning security along 
the value chain.

INTERNATIONAL VIEW – JAPAN/KOREA/CHINA

In recent decades, technically outstanding vehicles have been produced in Japan and Korea in particu-
lar. Both countries recognised the importance of hydrogen for the transport sector at an early stage.

For some years now, China has also prioritised hydrogen and, thanks to many projects, has now also 
reached a high level of development by global standards. As with battery technology, the aim in the 
hydrogen economy is to master the entire value chain, from production to transport and application. 
These developments are being supported by huge incentives from the Chinese government in order to 
be able to offer and export vehicles on a par with conventional technology in the near future.
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CARBON-NEUTRAL HYDROGEN SUPPLY FOR TRANSPORT IN GERMANY

CREATING OPTIMAL LOCATION FACTORS FOR A SUSTAINABLE HYDROGEN SUPPLY

GHG quota trading is central to green hydrogen, but high requirements and a lack of verification pro-
cesses make implementation difficult. Standard values for emission calculations, similar to those for 
biofuels, could facilitate the application of the 37th Federal Emissions Control Ordinance (BImSchV) after 
prior adaptation of the RED. Appropriate measures must be taken to ensure price stabilisation of GHG 
quota trading by 2035. In addition, a toll exemption for hydrogen combustion vehicles and the suspen-
sion of the energy tax are crucial in order to avoid cost disadvantages compared to other zero-emission 
and conventional drives and to enable the market ramp-up.

POTENTIAL OF HYDROGEN HUBS FOR AN EFFICIENT SUPPLY

Regional hydrogen hubs are central hubs for production, storage and distribution and are essential for 
resilient transportation based on hydrogen. They bundle renewable energy sources, optimise supply 
and strengthen regional economic cycles. Connection to a nationwide network of refuelling stations 
increases security of supply and efficiency. The NWR therefore recommends a coordinated expansion of 
infrastructure and targeted promotion of hydrogen hubs.

FUTURE PROSPECTS FOR GREEN AND BLUE HYDROGEN

In the long term, the hydrogen system is based on climate-neutral hydrogen, but in the ramp-up phase, 
low-carbon hydrogen can also reduce emissions and promote new business models. Overly strict defi-
nitions hinder projects or make them unnecessarily expensive. Therefore, open-technology, pragmatic 
approaches are crucial. In the future, fair competition with a focus on CO₂ savings must be ensured.

INFRASTRUCTURE REQUIREMENTS FOR REFUELLING WITH HIGH 
CUSTOMER ACCEPTANCE

GENERAL REQUIREMENTS FOR AN ATTRACTIVE HYDROGEN INFRASTRUCTURE

Hydrogen refuelling stations must be attractive for vehicle operators, offer real customer benefits and 
be economically viable for investors. The decisive factors here are good accessibility (according to AFIR 
and the national strategy on TEN-T corridors), fast and safe refuelling, flexible availability of hydrogen 
(gaseous and liquid) and competitive prices at the pump.

For investors, the ability to plan is essential, ensured by

	¡ stable basic capacity utilisation by regular traffic,
	¡ support mechanisms for construction and operation,
	¡ support to achieve competitive hydrogen costs (e.g., H2Global).
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SECURE AND RESILIENT HYDROGEN SUPPLY CHAINS FOR A STABLE SUPPLY

A stable mix of local, regional and international hydrogen production from reliably operated electrolysis 
plants strengthens security of supply and economic efficiency. Diverse technologies and suppliers in 
distribution and strategic hydrogen reserves (similar to natural gas) ensure the robustness of the supply 
chain.

VARIOUS REFUELLING STATION CONCEPTS WITH ON-SITE/OFF-SITE HYDROGEN 
SUPPLY

In the future, European refuelling stations must offer different types of refuelling (gaseous and liquid) 
flexibly and cost-effectively at uniform quality standards (at least 3.7 hydrogen quality). Hydrogen infra-
structure requirements call for a minimum capacity of two tonnes per day with the ability to refuel at 
least four trucks per hour to ensure continuous back-to-back refuelling – thus exceeding the AFIR mini-
mum requirements. Stranded assets after a few years of operation because the refuelling stations were 
too small should be avoided at all costs. It is also important to have a fast and scalable expansion option 
in order to be able to increase capacity to up to 5 tonnes per day if demand increases. Delivery in liquid 
form can increase economic efficiency. Depending on the location, supplies are delivered flexibly using 
different means: by truck, train, pipeline or local electrolysis. This variety of delivery options ensures a 
reliable and efficient supply that can be adapted to local conditions and requirements.

THE GERMAN NATIONAL HYDROGEN COUNCIL

On 10 June 2020, the German Federal Government adopted the National Hydrogen Strategy and ap-
pointed the German National Hydrogen Council. The Council consists of 26 high-ranking experts in the 
fields of economy, science and civil society. These experts are not part of public administration. The 
members of the National Hydrogen Council are experts in the fields of production, research and inno-
vation, industrial decarbonisation, transportation and buildings/heating, infrastructure, international 
partnerships as well as climate and sustainability. The National Hydrogen Council is chaired by former 
Parliamentary State Secretary Katherina Reiche.

The task of the National Hydrogen Council is to advise and support the State Secretary’s Committee for 
Hydrogen with proposals and recommendations for action in the implementation and further develop-
ment of Germany’s National Hydrogen Strategy.

Contact: info@leitstelle-nws.de, www.wasserstoffrat.de/en
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