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1. General information 

This report evaluates assessment of economic and financial conditions for hydrogen implementation and 

waste heat usage. Through the evaluation of regional/national financing schemes, financial incentives, 

economic inefficiency, prices and price interdependencies, the report will identify the economic conditions 

for hydrogen projects including an assessment of good business practices. Based on the results, business 

models for hydrogen implementation (Act.2.4 Development of business models) will be developed. 

 

2. Introduction 

2.1. Context of the HYEFRE Project 

The HYEFRE project promotes sector coupling by integrating hydrogen into renewable energy systems, 

aiming to replace fossil fuels and achieve a decarbonized economy. Key project goals include: 

- Supporting planning and decision-making for green hydrogen projects in 5 CE regions (Work Package 

1); 

- Improving social, regulatory, and economic frameworks to support hydrogen implementation and 

industry business models (Work Package 2); 

- Establishing 8 hydrogen ecosystems and fostering collaborative networks for joint actions (Work 

Package 3). 

 

2.2. Objectives of the report and expected results 

The main objective of the report is to support the development of business models for hydrogen 

implementation, starting from collection and analysis of the legal policies framework of the country of each 

partner. 

Specific objectives of the report are: 

- To evaluate regional/national financing schemes and financial incentives. 

- To assess economic and financial conditions for hydrogen implementation and waste heat usage. 

- To develop business models for hydrogen implementation (Act.2.4 Development of business 

models). 

The main expected results are: 

• Identification of the main critical economic issues. 

• Evaluation of good business practices. 

• Proposal of recommendations to improve the economic and financial sustainability of 

projects. 
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3. Policy assessment of good practices 

This chapter presents of a collection and a critical analysis of relevant policies for the implementation of 

hydrogen projects, starting from the findings of document D211 Policy Framework Assessment Report and 

integrating insights from local contexts provided by the partners. 

 

3.1. Policy collection: insights from D211 and questionnaires  

Below a description of key regulatory, economic, and operational measures highlighted in D211 Policy 

Framework Assessment Report focusing and from the annexes questionnaires on the 3 aspects described 

below. 

 

3.1.1. Financial incentives for hydrogen 

COUNTRY  FINANCIAL INCENTIVES FOR HYDROGEN 

Germany  National Hydrogen Strategy (NWS): Launched in June 2020, the NWS outlines 

Germany's plan to invest €9 billion in hydrogen projects, focusing on production, 

infrastructure, and research. This includes €7 billion for domestic hydrogen 

economy development and €2 billion for international partnerships 

Important Projects of Common European Interest (IPCEI): Germany is actively 

participating in IPCEIs, aiming to fund large-scale hydrogen projects. The federal 

government and states plan to support 62 such projects with over €8 billion, 

intending to trigger €33 billion in private investment 

KfW Development Bank Programs: The KfW Development Bank offers loans and 

grants to support hydrogen innovation and industrial applications, contributing to 

the advancement of hydrogen technologies in various sectors. 

Carbon Contracts for Difference (CCfD): Germany has introduced CCfDs to support 

low-carbon hydrogen by covering the cost difference compared to fossil fuels. In 

October 2024, the government announced the first CCfDs, providing up to €2.8 

billion to 15 companies to reconfigure their manufacturing processes to reduce CO₂ 

emissions. 

Italy Italy actively participates in the Important Projects of Common European Interest 

(IPCEI) on hydrogen. In particular, the IPCEI Hydrogen 1 (Hy2Tech) supports 

research and development activities across the hydrogen value chain, with funding 

provided to six companies and two research institutions in Italy. Additionally, the 

Ministry of the Environment and Energy Security (MASE) has launched a public 

consultation to define tariff incentives for renewable hydrogen production, aiming 

to stimulate investments in industrial and transport sectors. Italy has recently 

developed the national hydrogen strategy 2024. 

Main Goals: 

• Decarbonization: hydrogen will be used in hard-to-abate sectors, 

contributing to emissions reductions in industries such as steel, cement, 

heavy transport, shipping and aviation. 
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• Energy integration: fostering the creation of an integrated, resilient and 

flexible energy system, with hydrogen serving as both an energy carrier 

and storage tool. 

• Industrial development: strengthen the national hydrogen supply chain to 

foster technological innovation and employment, consolidating Italy's role 

in the European context. 

• Energy security: diversify energy supply sources, reducing dependence on 

fossil fuels. 

• Geopolitical role: positioning Italy as a strategic hub in the Mediterranean 

for the import-export of hydrogen and its derivatives. 

Austria  Austria has outlined a National Hydrogen Strategy 2022 that includes financial 

incentives for hydrogen production and utilization projects, particularly in the 

industrial and transport sectors. Key aspects are: 

• Replace fossil-based hydrogen with climate neutral hydrogen in energy 

intensive industries: 80% until 2030. 

• Install 1GW of electrolyser capacity by 2030. 

• Create a supporting framework for the production of renewable hydrogen. 

• Establish the production of hydrogen as integral part of the energy system. 

• Develop a targeted hydrogen infrastructure. 

• Enhance international partnerships for climate neutral hydrogen. 

• Strengthen the innovation and technology potential in Austria through 

focused development of hydrogen technologies. 

Poland  Poland has adopted a National Hydrogen Strategy 2030 (2024 outlook) that 

includes financial support measures for the development of hydrogen-related 

technologies, aiming to reduce emissions and promote innovation in the energy 

sector. The Polish Hydrogen Strategy (PHS) identifies six specific objectives: 

• Implementation of hydrogen technologies in the power and heating 

sectors; 

• Use of hydrogen as an alternative fuel in transport; 

• Support for the decarbonisation of industry; 

• Production of hydrogen in new installations; 

• Efficient and safe transmission, distribution and storage of hydrogen; 

• Creation of a stable regulatory environment. 

The implementation of the PHS objectives will contribute to accelerating the 

decarbonisation process in the most energy-intensive sectors. Its provisions will 

enable the environmentally friendly production of hydrogen on an industrial scale 

and the gradual pursuit of a zero-emission economy in Poland. It will support the 

development of individual regions of Poland by, among other things, creating 

hydrogen valleys in them, which will allow the construction of a value chain related 

to the hydrogen economy, such as the production, transport, storage and final use 

of hydrogen in industry. The Strategy also defines horizontal activities concerning 



 

 

 

Page 7 

 

the utilisation of Polish research and development potential in the field of 

hydrogen technologies and the development of hydrogen-powered vehicle 

production plants and components necessary for the hydrogen economy. PHS 

supports all methods of low-and zero-emission hydrogen production, with an 

emphasis on: the water electrolysis process, biomass gasification, fermentation or 

pyrolysis technology, biogas steam reforming, biomethane steam reforming, 

gasification, thermal processing or pyrolysis of waste, waste gases, steam 

reforming of hydrocarbons with CO2 capture and storage (CCS/CCU) technology, 

coal gasification with CCS/CCU technology, IGCC and IGFC technology. 

The indicators for achieving the objectives of the National Energy Strategy by 2030 

will be: 

• Installed capacity of low-carbon hydrogen production facilities: 50 MW by 

2025 and 2GW by 2030; 

• Number of hydrogen valleys: at least 5; 

• Number of hydrogen buses in use: 100-250 by 2025 and 800-1000 by 2030; 

• Number of hydrogen stations: min. 32 by 2025; 

• Conclusion of the Sectoral Agreement for the Construction of a Hydrogen 

Economy (concluded on 14.10.2021); 

• Creation of the Hydrogen Valleys Innovation Ecosystem; 

• Creation of the Hydrogen Technology Centre. 

 

The National Fund for Environmental Protection and Water Management 

(NFOŚiGW) is also involved in financing the hydrogen economy. Among the 

programmes of the National Fund for Environmental Protection and Water 

Management (NFOŚiGW), there are activities related to the support of projects 

related to the purchase of hydrogen vehicles under the ‘Green Public Transport’ 

programme.  

Another programme in which funds were available for hydrogen-related projects 

was the ‘Support for electric vehicle charging and hydrogen refuelling 

infrastructure’ programme with a budget of PLN 870 million. 

The currently available funding is related to the implementation of the National 

and Resilience Recovery Plan instrument by Bank Gospodarstwa Krajowego. 

Investments in hydrogen technologies are being financed, and the programme 

provides non-repayable support for projects related to the production, storage and 

transport of hydrogen. The budget for these investments is 640 million euros and 

is part of a larger pool allocated to rebuilding the economy after the pandemic. 

Installations with a capacity of 20 MW or more will be eligible for support. 

Modernisation Fund managed by the National Fund for Environmental Protection 

and Water Management, which will also offer grants for hydrogen-related 

investment projects. Companies planning to build a plant with a capacity of at 

least 1 MW will be able to apply for support. The planned budget for this 

programme is 5 billion PLN. On 10 January 2025, public consultations were 

completed to determine the details of the new programme. 
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Czech Republic The Hydrogen strategy of the Czech Republic can be divided into three phases: 

local islands (2023-2030), global bridges (2027-2050) and new technologies (2040-

2060). 

The 1st phase LOCAL ISLANDS aims to create decentralized system of electrolysers 

with capacity of at least 400 MWe that will be able to produce approximately 

20.000 tons of RFNBO hydrogen annually. This set goal should be met until the year 

2030. 

The 2nd phase GLOBAL BRIDGES aims to co-create a system of linear structures 

that will be able to import cheaper hydrogen from abroad. Two main hydrogen 

pipelines are now under consideration: first one from Sachsen, Germany (Czech 

German Hydrogen Interconnector) and second one from west Ukraine through 

Slovakia (Central European Hydrogen Corridor). Both projects are expected to be 

completed by 2030. 

The 3rd phase NEW TECHNOLOGIES plans to use future technologies for the 

production of hydrogen, such as geothermal energy or new generation of nuclear 

reactors suitable for producing cheap hydrogen using high-temperature 

electrolysis. 

Due to the difficult-to-predict technological, political and legislative 

developments, the goals of the Hydrogen Strategy are now focused primarily on 

the time horizon until 2030. 

Main overall goes of the strategy are: 

• Build at least 400 MWe of electrolyser capacity with priority by 2027, until 

2030, and ensure appropriate support programs; 

• By 2025, ensure simplification and acceleration of related processes: 

environmental impact assessment, building law and acceleration zones; 

• By the end of 2024, analyse and adjust subsidy titles necessary for the 

development of the hydrogen economy; 

• By the end of 2024, create conditions for the emergence of hydrogen 

valleys, especially in transforming coal regions; 

• By the end of 2024, announce specific calls for support for the 

development of the hydrogen valley concept and the application of 

comprehensive application chains of hydrogen technologies, in cooperation 

with emerging hydrogen valleys, especially in transforming coal regions; 

• By the end of 2024, create conditions and ensure full cooperation of all 

components of the central state administration with the aim of 

accelerating, according to the needs of emerging hydrogen valleys, 

especially in transforming coal regions, the preparation of development 

projects and the activation of implementation processes of specified 

projects; 

• By 2025-2026, create a comprehensive legislative and regulatory 

framework for the hydrogen economy, including a framework for 

guarantees of origin, certificates, technical standards, etc.; 
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• By 2030, repurposing 2 branches of the gas transmission system (Lanžhot – 

Brandov, Brandov – Waidhaus) and strengthening the role of the Czech 

Republic in the area of hydrogen transit transport; 

• By 2025, analyse the method and form of repurposing the gas distribution 

infrastructure; 

• In the 2024-2028 horizon, prepare the gas infrastructure for a blend of 

hydrogen and natural gas, in accordance with the requirements of 

European legislation and according to the results of related analyses; 

• In the 2026-2028 horizon, analyse the possibilities and technical feasibility 

of storing hydrogen in existing storage tanks, or other possibilities for 

storing hydrogen; 

• Ensure the fulfilment of the objectives of the NAP CM in the field of 

hydrogen mobility: support for the purchase of hydrogen road and rail 

vehicles, development of hydrogen public transport, in a coordinated 

manner with the construction of a backbone network of hydrogen filling 

stations and the development of mobile filling stations; 

• Prepare, as necessary, in the context of the Export Strategy, trade missions 

for Czech companies and cooperate with foreign partners in the field of 

hydrogen technologies and hydrogen production. This should be done in 

cooperation with the CzechTrade agency and its foreign offices, with the 

Czech Republic's embassies and, if necessary, the CzechInvest agency; 

• Prepare an awareness campaign for companies and launch related 

information websites; 

• Support education and research in the field of hydrogen technologies, with 

particular emphasis on applied research. 

Slovenia  There is no specific legal framework established in Slovenia, that would regulate 

the areas of green hydrogen infrastructure development/hydrogen policy in 

general. Such acts have not yet been adopted in the Republic of Slovenia.  

While there is no dedicated national hydrogen strategy, Slovenia has included 

hydrogen-related goals in its National Energy and Climate Plan, providing 

incentives for industrial decarbonization and the development of large-scale 

electrolysers. 

Slovenia has taken a significant step forward in the development of clean hydrogen 

technologies by signing a cooperation memorandum with the EU Clean Hydrogen 

Partnership. This collaboration aligns with the nation’s renewable energy targets 

and reinforces its commitment to advancing the North Adriatic Hydrogen Valley 

project. 

Hungary Hungary has launched initiatives to promote hydrogen as an energy carrier, offering 

financial incentives for projects focused on green hydrogen production and its 

application in the transport sector: 

• Implementation of developments for the conversion of carbon-free, 

surplus electricity into gas energy (hydrogen, biomethane) through 

innovative technologies (2020-3.1.2-ZFR-KVG); 
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• RRF financed national laboratory project, focusing on renewables: RRF-

2.3.1-21-2022-00009; 

• Green Bus Programme (support includes electric and hydrogen powered 

local buses); 

• Green Truck Programme (support includes hydrogen production, hydrogen 

vehicles, and hydrogen refuelling); 

• Relevant calls of the Environmental and Energy Efficiency OP Plus; 

• Economic Development and Innovation OP Plus; 

• REPowerEU Plan planned investment programmes; 

• Building green economic manufacturing capacity; 

• Use of green technologies; 

• Hydrogen investments. 

In 2021 Hungary launched the National Hydrogen Strategy 2021 or the 

introduction of clean hydrogen and hydrogen technologies to the domestic market 

and for establishing background infrastructure for the hydrogen industry. Main 

objectives are: 

• Production of large volumes low-carbon and decentralized carbon-free 

hydrogen; 

• Decarbonisation of industrial consumption, partly with hydrogen; 

• Green transport; 

• Electricity and (natural) gas support infrastructure. 

Croatia The National H2 Strategy outlines opportunities for clean hydrogen utilization 

within four strategic goals and defines performance indicators for these goals. The 

key strategic goals for hydrogen production in Croatia by 2050 are as follows: 

- Increasing renewable hydrogen production: the aim is to scale up hydrogen 

production from renewable energy sources, reducing dependence on fossil 

fuels and improving energy self-sufficiency. By 2030, 70 MW of electrolyser 

capacity is planned, which is expected to rise to 2,750 MW by 2050. 

- Maximizing the potential of renewable energy sources for hydrogen 

production: the Strategy seeks to maximize hydrogen’s share in total 

energy consumption, contributing to the stability of the power system. By 

2030, hydrogen is projected to account for 0.2% of total energy 

consumption, increasing to 11% by 2050. 

- Increasing the use of hydrogen: the Strategy promotes hydrogen adoption 

across various sectors, including industry, transport, and energy, to reduce 

CO2 emissions and support economic decarbonization. By 2030, 15 

hydrogen fuel stations are planned, with the number increasing to 100 by 

2050. 

- Encouraging the Development of Science and Research in Hydrogen 

Technologies: the Strategy emphasizes the importance of advancing 

science, research, and innovation in hydrogen technologies. By 2030, the 
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goal is to achieve five patents related to the hydrogen-based economy, 

increasing this number to 50 by 2050. 

Key documents: 

- Croatian Hydrogen Strategy until 2050 (OG No. 40/2022); 

- Energy Strategy of the Republic of Croatia; 

- Study of the Development Plan and Implementation of the Croatian 

Hydrogen Strategy until 2050 

- National Energy and Climate Plan (NECP); 

- The National Recovery and Resilience Plan 2021-2026; 

- National Development Strategy of the Republic of Croatia until 2030 with 

a view to 2050 (OG No. 13/2021); 

- Strategy for Low-Carbon Development of the Republic of Croatia until 2030 

with a view to 2050 (OG No. 63/2021); 

- Energy Development Strategy of the Republic of Croatia until 2030 (OG No. 

25/2020); 

- Law on Biofuels for Transport (OG, No. /09, 145/10, 26/11, 144/12, 14/14, 

94/18 and 52/21); 

- Law on the Deployment of Alternative Fuels Infrastructure (OG No. 120/16 

and 33/22); 

- Law on Renewable Energy Sources and High-Efficiency Cogeneration (OG 

No. 138/21 and 83/23). 

Table 1: financial incentives for H2 

3.1.2. Regulations related to waste heat utilization 

COUNTRY  REGULATION RELATED TO WASTE HEAT UTILIZATION 

Germany  German Energy Act (EnWG): The EnWG supports sector coupling, enabling the integration 

of waste heat into hydrogen production processes. This legislative framework facilitates 

the efficient use of energy across sectors. 

Federal Immission Control Act (BImSchG): This act regulates industrial emissions, 

impacting waste heat recovery projects. It sets standards to control pollution, thereby 

influencing the implementation of waste heat utilization in hydrogen production. 

Renewable Energy Sources Act (EEG 2023): The EEG 2023 offers incentives for green 

hydrogen production using renewable-based electricity, promoting the use of renewable 

energy sources in hydrogen generation 

Italy Italian law does not impose explicit obligations for the utilization of waste heat. However, 

the Environmental Code encourages energy efficiency measures and the adoption of 

practices that reduce environmental impact, which can encompass the recovery and use of 

waste heat. 

In Italy, the utilization of waste heat is primarily governed by Legislative Decree No. 

152/2006, known as the Environmental Code. This comprehensive legislation outlines the 

country's environmental policies, including those related to energy efficiency and the 

recovery of waste heat. 
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Italian national legislation does not provide a specific definition for "waste heat." 

Consequently, Italy adheres to the definition outlined in Article 2(9) of the Renewable 

Energy Directive (Directive [EU] 2018/2001), which defines waste heat and cold as 

"unavoidable heat or cold generated as by- products in industrial or power generation 

installations, or in tertiary sector, which would be dissipated unused in air or water without 

access to a district heating or cooling system." 

Regarding cost-benefit analyses, Article 14 of the Energy Efficiency Directive (Directive 

2012/27/EU) requires member states to conduct comprehensive assessments of the 

potential for high-efficiency cogeneration and efficient district heating and cooling. This 

includes evaluating the utilization of waste heat. While Italy has transposed this directive 

into national law, specific obligations to perform cost-benefit analyses concerning waste 

heat potentials are not explicitly detailed in the Environmental Code. 

Austria  Austrian policies encourage the integration of waste heat into district heating systems, 

supporting projects that enhance energy efficiency through the use of residual heat 

sources. 

Hydrogen Promotion Act (Wasserstoffförderungsgesetz, WFöG): enacted on July 4, 2024, 

this law provides the legal basis for funding the construction and operation of facilities 

producing renewable hydrogen of non-biological origin. It introduces a competitive bidding 

mechanism, allocating up to €820 million between 2024 and 2026 in the form of fixed 

premiums per unit of renewable hydrogen produced. 

Renewable Gas Act (Erneuerbare-Gase-Gesetz, EGG): approved by the Council of 

Ministers on February 21, 2024, and submitted to parliament, the EGG aims to expand 

domestic renewable gas production, including green hydrogen. It mandates that gas 

suppliers ensure a certain percentage of the gas supplied to customers comes from 

renewable sources, with a target of at least 7.5 terawatt-hours of green gas fed into the 

Austrian gas grid annually by 2030. The Act was not passed yet. 

Renewable Energy Expansion Act (Erneuerbaren-Ausbau-Gesetz, EAG): implemented to 

accelerate the growth of renewable energy sources, the EAG includes provisions for 

investment grants supporting the construction of plants that convert renewable electricity 

into renewable hydrogen or synthetic gases. On June 26, 2024, the draft of the EAG 

Investment Subsidies Ordinance for Hydrogen was submitted for review. 

Hydrogen Strategy for Austria: developed jointly by the Federal Ministry of Labour and 

Economy and the Federal Ministry of Climate Action, Environment, Energy, Mobility, 

Innovation and Technology, this strategy lays the foundation for building an innovative 

hydrogen economy in Austria. It sets goals such as establishing 1 GW of electrolysis capacity 

by 2030 and forming international partnerships to develop suitable hydrogen infrastructure.  

Additional national funding mechanisms for hydrogen research projects, including support 

for mobility and industry are available. 

Poland  Poland has introduced regulations favouring waste heat utilization, particularly in district 

heating networks, as part of efforts to increase energy efficiency and reduce reliance on 

fossil fuels. 

Act of 21 November 2024 amending the Energy Law introduced new regulations for the 

hydrogen sector in Poland and is part of a legislative package referred to as the Constitution 

for Hydrogen. The changes to the energy law that came into force on 20 January 2025 

should be of key importance for the development of the hydrogen economy in Poland 

through: 
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• the introduction of a stable regulatory framework: ensuring certainty for investors 

should accelerate investment decisions in hydrogen infrastructure and projects. In 

some cases, the requirement to obtain a licence or certification will lengthen the 

investment process. 

• infrastructure development: regulating the transmission, distribution and storage 

of hydrogen will enable the creation of a comprehensive hydrogen system that will 

be compatible with gas and electricity systems. 

• support for small installations: definitions and regulations for small storage 

installations support local initiatives based on renewable energy sources, which can 

increase the availability of hydrogen in rural and industrial regions. 

• synergies in the energy system: cooperation between gas, electricity and hydrogen 

system operators will enable the efficient integration of hydrogen into the existing 

energy infrastructure. 

• certification and transparency: the introduction of certificates for renewable and 

low-carbon hydrogen promotes the development of a market that complies with EU 

requirements and enables international trade. 

Act of 21 November 2024 amending the Energy Law Act and certain other acts (Journal of 

Laws of 2024, item 1881). 

Energy Policy of Poland until 2040 (EPP2040). 

Poland’s National Energy and Climate Plan for the years 2021-2030 (NECP) 

Strategy for Responsible Development for the period up to 2020 (including the perspective 

up to 2030). 

Czech 

Republic 

In the Czech Republic, there is currently no single comprehensive law that would 

exclusively regulate all aspects of hydrogen use. However, it is affected by several existing 

legal regulations and strategic documents, and active work is being done to create a more 

comprehensive legislative framework. 

Key legal documents: 

• Energy Act (No. 458/2000 Coll.): an amendment to this Act, effective from 1 

January 2024, included hydrogen among the gases that can be distributed through 

the gas network. Hydrogen is thus placed on an equal footing with natural gas within 

the distribution infrastructure. The Act allows for both a mixture of hydrogen and 

natural gas (up to 20%) and the distribution of pure hydrogen. 

• Act on Fuels (No. 311/2006 Coll.): this Act defines hydrogen as an alternative fuel 

and regulates the conditions for the sale and distribution of fuels, which also 

applies to hydrogen as a fuel for vehicles. 

• Air Protection Act (No. 201/2012 Coll.): this Act transposes the RED III Directive, 

which introduces obligations for fuel suppliers regarding the minimum amount of 

renewable fuels of non-biological origin (including hydrogen) and for industrial 

hydrogen consumers regarding the share of renewable hydrogen. 

• Act on Supported Energy Sources (No. 165/2012 Coll.): this Act regulates 

guarantees of origin of energy, which also applies to hydrogen produced from 

renewable sources. Implementing Decree No. 328/2022 Coll. on guarantees of 

origin of energy further specifies this. 
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• Pressure equipment: the use of hydrogen, in particular its storage and transport, 

falls under the legal regulations relating to pressure equipment, such as Decree No. 

18/1979 Coll., which determines reserved pressure equipment, and related 

technical standards (e.g. ČSN 07 8304, ČSN 69 0012). 

• Regulation (EC) No 79/2009 of the European Parliament and of the Council: this 

Regulation concerns the type-approval of hydrogen-powered vehicles. 

Strategic documents: 

• Hydrogen Strategy of the Czech Republic 

• National Recovery Plan: the update of the Hydrogen Strategy of the Czech 

Republic is part of the reforms within the framework of the implementation of the 

National Recovery Plan. 

Slovenia  Slovenia supports waste heat utilization through policies that incentivize companies to 

integrate heat recovery systems into their production processes. 

ZIAG - Act on infrastructure for alternative fuels and promoting the transition to alternative 

fuels in transport: a detailed action plan to promote the transition to alternative fuels for 

transport and the establishment of the relevant infrastructure shall be drawn up, which 

shall also be coordinated with strategic plans in the field of hydrogen production and the 

development of infrastructure for the production, distribution and use of hydrogen. 

ReNPRP30 - Resolution on the national programme for the development of transport in the 

republic of Slovenia for the period up to 2030: the national program within measure Ro.35 

foresees the following sub-measure among the many measures for infrastructure for 

alternative fuel sources: »publicly accessible hydrogen supply points« 

Strategy for the development of transport in the Republic of Slovenia until 2030: the 

Directive requires Member States to adopt their own strategy in this area, namely in 

relation to passenger cars for electric and CNG and hydrogen vehicles. 

Market development strategy for the establishment of an adequate infrastructure for 

alternative fuels in the transport sector in the Republic of Slovenia Action programme for 

alternative fuels for transport 2022 and 2023. 

NEPN - Comprehensive National Energy and Climate Plan 

Energy law - EZ2: rticle 115 of the Energy Act (EZ-1) provides that investment projects 

in electricity generation from renewable energy sources, energy storage, sources of 

flexibility of the electricity system (including hydrogen technologies) and energy utility 

infrastructure that promotes the connection of these projects do not require an overall 

return on investment of 4% or more for the assessment of economic viability to be positive.  

Electricity supply act: this Law establishes the rules for the functioning of the electricity 

market, the production, transmission, distribution, storage and supply of electricity, the 

rights and protection of final consumers, the methods and forms of performing public utility 

services in the field of electricity transmission and distribution and the electricity market, 

the principles and measures for achieving a reliable supply of electricity, and regulates the 

measures for preventing energy poverty and other issues related to the supply of electricity. 

Energy efficiency act 

Gas supply act 
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Act on the promotion of the use of renewable energy sources: this law regulates the 

implementation of the policy of the State and municipalities in the field of the use of 

renewable energy sources, sets a binding target for the share of energy from renewable 

sources in the gross final consumption in the Republic of Slovenia,  

Hungary Hungary has adopted measures encouraging the use of waste heat, particularly by 

supporting projects aimed at energy efficiency improvements in industries. 

Hungary’s National Hydrogen Strategy (NHS) is highly aligned with EU policies like the 

European Green Deal, the Fit for 55 packages, and the REPowerEU initiative by focusing on 

green hydrogen production, infrastructure development, and regional cooperation. The 

first three priority objectives of the NHS directly contribute to Green Deal’s carbon 

neutrality target by 2050. Besides, Hungary aims to develop the infrastructure for hydrogen, 

integrating it into the energy grid and boosting its use in transportation and industry, 

supporting EU goals of creating a more interconnected and decarbonized energy system. 

This is mainly supported by priority objective 4, which therefore contributes to the 

achievement of the EU aims to reduce emissions by at least 55% by 2030 with hydrogen 

playing a key role in decarbonizing energy systems. By the green hydrogen production 

targets (priority objective 1) the NHS supports the achievement of EU ‘s Hydrogen Strategy 

target to scale up green hydrogen production, by producing 10 million tons of renewable 

hydrogen by 2030. The Hungarian policy also promotes hydrogen fuel cell vehicles (buses, 

trucks, and trains), in line with EU Alternative Fuels Infrastructure Regulations (AFIR) and 

the push for hydrogen refuelling networks, while also integrating with EU plans for a 

hydrogen backbone network and cross-border hydrogen trade. In addition, Hungary is 

accessing EU funding instruments such as the Innovation Fund, Horizon Europe and ERDF 

for hydrogen R&D and pilot projects in line with the key actions of the EU Hydrogen 

Strategy. 

The National Hydrogen Strategy is the cross-sectoral national hydrogen strategy document; 

it sets strategies for industrial, transportational and energy application of hydrogen. The 

strategy focuses on green hydrogen, but in addition to hydrogen based on electricity from 

renewable sources, mainly solar energy, Hungary does not ignore the potential of hydrogen 

production based on carbon-free electricity from nuclear or grid electricity. 

The document defines 4 priority objectives and 3 support objectives: 

Priority objectives: 

• Production of large volumes low-carbon and decentralized carbon-free hydrogen: 

establishing the conditions necessary to produce low-carbon and carbon-free 

hydrogen that is in compliance with user requirements and is competitively priced.  

o 20 thousand tons / year low-carbon hydrogen   

o 16 thousand tons / year “green” and other carbon-free hydrogen   

o 240 MW electrolyser capacity 

• Decarbonisation of industrial consumption, partly with hydrogen: at first, 

predominantly low-carbon hydrogen will be used to make the industrial processes 

and product use “greener”, with a shift to carbon-free hydrogen usage on the 

longer term. 

o 20 thousand tons / year low-carbon hydrogen   

o 4 thousand tons / year “green” and other carbon-free hydrogen  
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o avoiding the emission of 95 thousand tons of CO2 

• Green transport: accelerating the transition to clean modes of transportation by a 

gradual transition from gas oil usage to clean alternatives. Within this framework, 

on the 2030 timeline, hydrogen may become a realistic alternative primarily in 

heavy-duty vehicle traffic.  

o 10 thousand tons / year “green” and other carbon-free hydrogen   

o 20 hydrogen refuelling stations / 40 refuelling points  

o 4.8 thousand HFC vehicle  

o avoiding the emission of 130 thousand tons of CO2 

• Electricity and (natural) gas support infrastructure: building sector integration 

ability - primarily seasonal energy storage ability - by utilising intersectoral 

synergy, establishing infrastructure that will enable the transition to carbon 

neutrality, and reconstructing existing infrastructure.   

o 60 MW average cut-off capacity  

o min. 2% per year volume blending ratio in the natural gas system (where 

appropriate) 

Support objectives: 

• Taking advantage of industrial and economic development opportunities: 

enhancing the activities at the intersection of industrial trends and Hungary’s 

domestic strengths in order to promote competitiveness and stimulate domestic 

penetration. 

• Horizontal conditionality: establishing a stimulating operational environment  

• Establishment of comprehensive regulatory and operational frameworks,  

• Promoting partnership and international cooperation. 

• RDI and education to promote the success of hydrogen during the transition: it is 

essential for the implementation of strategic objectives to establish a system of 

scientific, technological and horizontal competencies that can serve as a 

foundation for the domestic use and development of new technologies and for 

demonstrating the legitimacy of such technologies on the domestic market. 

It is important to note that the National Energy and Climate Plan 2024 has already taken 

into account further EU legislation such as REDIII. The NECP therefore already states that 

there will be a significant need for imports to meet the demand for hydrogen, the supply 

chain of which needs to be developed as soon as possible, taking into account cost-effective 

modes of transport in the long term. 

Hungary is working to develop a comprehensive legal and regulatory framework to support 

the integration of hydrogen into its energy system. The country is in the process of 

transposing relevant EU directives into national law, updating its National Hydrogen 

Strategy and developing a dedicated hydrogen law. 

CROATIA Law on Biofuels for Transport (OG, No. /09, 145/10, 26/11, 144/12, 14/14, 94/18 and 

52/21) – by the amendments from 2021 introduction of the hydrogen on the Croatian market 

is foreseen. In accordance with this Law, the person liable for placing biofuels or renewable 

energy in transport on the market, is obligated to prepare a Program (for three years) and 
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a Plan (for one year) that includes the projected quantities of hydrogen from renewable 

sources for transport purposes that it intends to place on the market as well as report on 

the use of hydrogen as an alternative fuel on the market. 

Law on the Deployment of Alternative Fuels Infrastructure (OG No. 120/16 and 33/22) – 

defined technical specifications for vehicle hydrogen filling stations. This law defines 

hydrogen as an alternative fuel, i.e., as a fuel or energy source that serves, at least 

partially, as a substitute for fossil fuel sources in the energy supply of transport and that 

has the potential to contribute to the decarbonization of the transport system and improve 

the environmental efficiency of the transport sector. This law transposed Directive 2014/94 

EU of the European Parliament and the Council of October 22, 2014, on the establishment 

of infrastructure for alternative fuels (AFID) into Croatian legislation. In accordance with 

the Law, hydrogen filling stations will be built following the National Policy Framework 

(NPF). 

Hydrogen is also mentioned in the Law on Electricity Market (OG. No. 11/21, 83/23), which 

states that electricity, among other things, can be stored in electrolysers with hydrogen 

storage. 

As the national coordinating body for hydrogen, the Law on Renewable Energy Sources 

and High-Efficiency Cogeneration (OG No. 138/21 and 83/23) has designated the Croatian 

Hydrocarbons Agency (CHA). 

Further to the above, the introduction of hydrogen as a new energy carrier in the transport 

sector of the Republic of Croatia will be accompanied by legal and by-law regulations, 

which will include new standards related to hydrogen as an alternative fuel, including new 

technologies that appear in the process from production to consumption of hydrogen as 

energy storage and alternative fuel. Also, it is necessary to build an appropriate 

infrastructure for the production, distribution, and supply of hydrogen and, at the same 

time, encourage the procurement of vehicles, ships, and trains that use hydrogen as a fuel 

with the aim of creating consumption. 

As for hydrogen in the transport sector, it is necessary to mention the Regulation (EU) 

2023/1804 on the deployment of alternative fuels infrastructure (AFIR) that repealed 

AFID.  This Regulation is directly applicable in all Member States including Croatia. AFIR 

sets mandatory national targets for EU Member States to deploy publicly accessible 

alternative fuels infrastructure (for electricity and hydrogen) for road vehicles, explicitly 

focusing on the trans-European networks. According to the AFIR, mandatory deployment 

targets for publicly accessible hydrogen refueling points should ensure a sufficiently dense 

network across the EU Trans-European Transport Network (TEN-T) core network to allow 

for the seamless travel of hydrogen-powered light-duty and heavy-duty vehicles throughout 

the EU 

Table 2: regulation related to waste heat utilization 

3.1.3. Regional/national funding schemes 

COUNTRY  REGIONAL/NATIONAL FUNDING SCHEMES 

Germany  H2Global Initiative: Germany has established the H2Global Foundation to facilitate long-

term contracts, bridging the gap between supply and demand for green hydrogen. This 

initiative aims to create a reliable market for green hydrogen by securing purchase 

agreements. 
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State-Level Programs: various federal states, such as Bavaria and North Rhine-Westphalia, 

provide additional funding for hydrogen pilot projects, reflecting regional commitments to 

advancing hydrogen technologies. 

IPCEI-projects with German partners 

NIP II National Innovation Program Hydrogen and Fuel Cell Technologies 

Energy Research Program 

HyLand-Program 

KFW-Programs 

and further 50 programs, with hydrogen being involved 

Additional programs of the German States 

Italy Italy's energy and climate strategies are closely aligned with its commitment to achieving 

carbon neutrality by 2050, as outlined in key national documents such as the National 

Hydrogen Strategy and the Integrated National Energy and Climate Plan (PNIEC). 

 

At the national level, the focus is on promoting the production and utilization of renewable 

hydrogen as a cornerstone of decarbonization, particularly in hard-to-abate sectors. 

Simultaneously, Italy is enhancing energy efficiency through waste heat recovery, 

integrating it into district heating networks and industrial processes.  

 

Regional strategies complement these efforts, with pilot projects and localized initiatives 

aimed at leveraging industrial and urban heat sources for sustainable energy use. All these 

coordinated actions show Italy's ambition to transition to a low-carbon economy while 

fostering innovation and energy resilience. 

 

At national level Italy provides various subsidies, funding mechanisms, and incentives to 

support hydrogen development, covering production, infrastructure, and use. The key 

initiatives include: 

• National Recovery and Resilience Plan (PNRR): Italy has allocated €3.64 billion 

from its PNRR funds to hydrogen-related projects. This includes €2 billion for green 

hydrogen production in hard-to-abate sectors such as steel and cement, €530 

million for hydrogen refueling infrastructure for transportation, and €450 million 

for pilot projects involving hydrogen valleys. 

• Hydrogen Valleys: through regional pilot projects, Italy incentivizes the creation 

of hydrogen valleys, focusing on localized hydrogen ecosystems that integrate 

production, storage, and use. These projects are often co-financed by regional and 

national funds. 

• Production Incentives: companies investing in renewable hydrogen production 

facilities can benefit from grants or low-interest loans provided under national 

funding schemes and EU-backed programs like Horizon Europe. 

• Infrastructure development support: financial incentives are provided for the 

construction of hydrogen refueling stations and pipelines, with the aim of 

integrating hydrogen into the transportation network and industrial processes. 
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• Tax incentives and subsidies: businesses implementing hydrogen technologies may 

qualify for tax deductions under Italy’s energy efficiency and decarbonization 

programs. For example, the "Industry 4.0" tax credit can be applied to hydrogen-

related innovations. 

Subsidies and incentives for waste heat recovery in Italy are aimed at improving energy 

efficiency and promoting the circular economy. Key measures include: 

• PNRR Funding: approximately €1 billion is allocated to energy efficiency 

improvements, including waste heat recovery projects in industry and district 

heating networks. Industrial facilities investing in heat recovery technologies can 

receive grants or subsidies under this funding scheme. 

• Energy Efficiency Certificates (TEE): also known as white certificates, this 

mechanism rewards companies that achieve energy savings through measures like 

waste heat recovery. Eligible projects receive certificates that can be sold on the 

energy market, providing a financial return for energy-saving investments. 

• Tax incentives: waste heat recovery investments can qualify for tax deductions 

under the “Ecobonus" and "Superbonus" schemes, which cover energy efficiency 

upgrades. Industrial players can also benefit from reduced taxes on equipment used 

for heat recovery systems. 

• Regional programs: many regions offer additional financial support for waste heat 

recovery projects through their energy and climate plans, including co-financing 

opportunities for local projects. 

• District heating incentives: funding is available for the expansion and 

modernization of district heating networks that incorporate waste heat sources, 

with a focus on urban and industrial areas. 

Non-financial incentives: Italy simplifies administrative procedures and accelerates 

permitting for waste heat recovery systems to reduce costs and encourage adoption. 

Austria  Austria offers national funding programs for hydrogen-related projects, supporting 

initiatives ranging from research and development to the construction of hydrogen 

infrastructure. 

Incentives and subsidies within the EAG (Renewable Energy Expantion Act). Anchored in 

the EAG is an exemption from the renewables subsidy flat rate and subsidy contribution for 

electrolysis plants for the production of renewable hydrogen, exemption from grid 

utilisation and grid provision fees for electricity for electrolysis plants for the production 

of renewable hydrogen.  

Additionally, within EAG CAPEX support for electrolysers is planned for around 40 M€ per 

year 

Poland  The National Centre for Research and Development has announced the strategic programme 

‘New Technologies for Energy’. It includes three thematic areas, including ‘Technologies 

for the production and use of hydrogen’, with an allocation of PLN 141.2 million. In 

addition, another programme, ‘New Energy’, which provides funding mainly in the form of 

loans on preferential terms up to 85 percent of eligible costs, with the possibility of 

obtaining a premium to reduce the amount of the loan principal to be repaid. It is divided 

into four project categories: Smart Energy Cities - with a budget of up to PLN 150 million, 

Multi-fuel units with heat or cold storage - up to PLN 150 million, Stable emission-free 
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energy sources - up to PLN 250 million and Self-sufficient energy clusters - up to PLN 150 

million. 

A very significant share of the total funds which, according to the assumptions of the 

document, were to be allocated to the development of green and low-emission hydrogen 

production capacity, is money from the National Reconstruction Plan. As much as EUR 800 

million (nearly PLN 3.8 billion) was earmarked for this purpose, which accounts for as much 

as 35% of the total funding of the Polish Hydrogen Strategy. In addition to increasing the 

production potential of hydrogen, these funds were to support its practical use in energy, 

industry and low- or zero-emission transport, mainly by further developing the NFOŚiGW 

programmes described above and funding IPCEI (Important Projects of Common European 

Interest) projects. Unfortunately, funds from the NIP have still not reached Poland due to 

the lack of agreement between the Government of the Republic of Poland and the European 

Commission, in particular through the lack of progress in achieving the so-called 

‘milestones’, i.e. the conditions necessary for disbursement. This situation puts the 

realisation of some of the goals of the Polish Hydrogen Strategy until 2030 under question. 

The Modernisation Fund, funded by the EU Emissions Trading System (EU-ETS), allocates 

funds for energy transformation in 13 EU countries, including Poland. It is estimated that 

by 2030, round PLN 60 billion could come to Poland from the Modernisation Fund for 

projects improving energy efficiency and developing zero-emission transport. 

Czech 

Republic 

The update of the Hydrogen Strategy of the Czech Republic responds to new conditions 

resulting from the approval or negotiation of a number of documents and legal regulations 

of the European Union (EU), such as:  

• The Paris Agreement; 

• the EU Hydrogen Strategy; 

• the EU System Integration Strategy; 

• the Fit for 55 package; 

• the Renewable Energy Directive (RED); 

• the Delegated Act establishing the EU methodology for detailed rules for the 

production of renewable fuels of domestic origin; 

• the restoration of the domestic gas market; 

• the Domestic Gas Regulation; 

• the Alternative Gas Regulation with Hydrogen Deployels (AFIR); 

• the Block Exemption Regulation (GBER); 

• the Climate, Environment and Energy Port State Guidelines (CEEAG); 

• the Regulation governing the European Ecosystem Management Framework for the 

Production of Zero-Emission Products, the European Union REPowerEU plan. 

At the national level there are several subsidy programmes that supports hydrogen 

development: 

• Modernisation Fund is one of the main supportive programmes for energy 

transition, uses financial resources gained through emission permits. RES+ sub-

programme focuses on licenced energy providers and support development of 

photovoltaics including energy accumulators such as electrolysers and H2 storage 



 

 

 

Page 21 

 

solutions. ENERG ETS sub-programme focuses on decrease of emissions in industries 

including replacement of fossil fuels with renewable hydrogen. TRANSCom sub-

programme focuses on purchase of emission-free vehicles, including H2-powered 

vehicles. TRANSGov sub-programme focuses on public entities and their 

transportation services, specifically on purchase of emission-free vehicles. 

GREENGAS sub-programmes supports private companies in production and storage 

of renewable energy in selected industries. This sub-programme can also support 

repurposing of gas transmission systems or creation of hydrogen valleys. I+ sub-

programme focuses on individual complex innovation solutions reaching beyond the 

Modernisation fund and are subject of evaluation in EIB. 

• Innovation fund strengthens innovative potential of companies in energy 

transition. 

• Operational Programme Just Transformation aims at three past-coal regions in 

the Czech Republic, offering several axes, where energy transition is the biggest 

one. 

• Recovery and Resilience Facility supports clean mobility and decreasing the 

dependency on fossil fuels. Key component is decarbonisation of road 

transportation. 

• Operational Programme Transportation supports creation of H2 filling stations. In 

the future the programme aims to support development of H2 linear infrastructure. 

• Integrated Regional Development Programmes focuses on transformation of 

multimodal urban mobility with purchase of vehicles or creation of filling stations 

for public transportation. 

Slovenia  Ministry of the Environment, Climate, and Energy - Call for proposals for the co-financing 

of the purchase of vehicles for the establishment of an emission-free public passenger 

transport line. 

Subsidies for the purchase of EVs – natural persons and private sector. 

Subsidy up to 7200,00 € for the purchases of new or used (up to 4 years) EVs (including 

FCEVs). The purpose of the public call is to support individuals in the transition to zero-

emission mobility by granting financial incentives for the purchase of CO2-free electric 

vehicles intended for road transport. 

ECO-FUND 118FS-PO24 Non-returnable financial incentives for new investments in energy 

efficiency and renewable energy sources for businesses 

Hungary Hungary offers funding for hydrogen-related initiatives, particularly for the development 

of green hydrogen production and its use in mobility and industry. 

Hungary does not yet have a dedicated, comprehensive legal framework for hydrogen. 

Instead, hydrogen projects fall under existing energy, industrial, and environmental laws, 

which were not originally designed for hydrogen applications. 

In Hungary, one of the most important pieces of legislation for hydrogen is Act XL of 2008 

on Natural Gas Supply, which applies to the licensing of facilities for the production, use 

and storage of hydrogen, as well as pipelines for the transportation of hydrogen. In addition, 

the Hungarian government has adopted several strategic documents and plans. The main 

objective of these plans is to have strategic level documents and strategic plans to promote 

the hydrogen economy. 
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Croatia To meet the objectives stated in the National Recovery and Resilience Plan 2021-2026 

(NRRP) and National Programme for Cohesion and Coherence (NPCC) envelope from 2021 

to 2027, the Ministry of Economy decided to subsidize the construction of filling stations 

(CAPEX subsidy) for hydrogen vehicles with a non-reimbursable EUR 23 million (EUR 15 

million in 2024 and EUR 8 million in 2026). The highest amount of support per HRS station 

is EUR 2 million for passenger cars, and EUR 3.5 million for buses and heavy vehicles. 

Beneficiaries of grants in accordance with this Program can be micro, small, medium, and 

large enterprises 

Table 3: regional/national funding schemes 

3.2. Lessons learned from Policy Framework Assessment Report and 
questionnaires 

3.2.1. Comparative analysis of collected policies 

Identification of common policies across partners experiences 

Partners widely prioritize decarbonization, green hydrogen production, and waste heat recovery. Shared 

policy measures include: 

• National Hydrogen Strategies: many European nations have developed comprehensive hydrogen 

strategies aiming to integrate hydrogen into their energy systems to achieve decarbonization goals.  

• Financial incentives and funding mechanisms: countries have established financial incentives to 

promote hydrogen production and utilization. 

• Research and innovation support: there is a collective emphasis on supporting research and 

innovation in hydrogen technologies. The EU's research framework programs provide substantial 

funding for hydrogen projects, underscoring the importance of advancing hydrogen applications 

through research and industrial innovation. 

Significant differences between regional/national contexts: 

• Policy ambition and targets: the level of ambition in hydrogen strategies varies. For example, while 

the EU has set a goal to produce 10 million tons of clean hydrogen annually within the EU by 2030, 

some experts estimate that actual production might reach around 1 million tons per year by that 

time, indicating a potential gap between targets and realistic outcomes.  

• Regulatory frameworks: the complexity and clarity of regulatory frameworks differ, affecting the 

speed and efficiency of hydrogen project implementation. In some countries, bureaucratic processes 

and lack of harmonization among policies can delay project timelines. 

• Economic support and market development: the availability and structure of financial incentives 

and funding vary, leading to disparities in market development. Some regions may offer substantial 

subsidies and support mechanisms, while others provide limited financial backing, impacting the 

scalability and attractiveness of hydrogen projects. 

 

3.2.2. Evaluation of challenges 

Regulatory Barriers: 

• Lack of harmonization among policies of different partners: divergent regulations across countries 

create complexities for cross-border hydrogen initiatives. The absence of standardized certification 

and regulatory frameworks can impede the development of a cohesive European hydrogen market. 
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• Bureaucratic complexity delaying project implementation: intricate permitting processes and 

administrative hurdles can lead to significant delays in project execution. Streamlining these 

processes is essential to accelerate hydrogen deployment. 
 

Economic Barriers: 

• Insufficient funding or incentives in some contexts: while some countries have robust financial 

support mechanisms, others lack adequate funding, making it challenging to initiate and sustain 

hydrogen projects. This disparity can lead to uneven development across regions. 

• Gaps in long-term financial planning: uncertainty regarding long-term financial support and market 

stability can deter investment. Clear and consistent financial planning is crucial to build investor 

confidence and ensure the viability of hydrogen projects. 

 

3.2.3. Identified opportunities 

• Possibility of transferring best practices between contexts: sharing successful strategies and 

policies among countries can facilitate the adoption of effective measures, optimizing resource 

utilization and accelerating progress. 
 

• Opportunities for harmonizing policies at regional and European levels: developing standardized 

regulations and certification processes can promote a unified hydrogen market, enabling seamless 

integration and collaboration across borders. 
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4. Critical analysis of best cases 

This chapter investigates the analysis and the collection through desk research and partners contribution of 

the best cases of hydrogen and waste heat projects that were successfully financed, identifying: 

• Locations where these projects were activated. 

• Business models that proved effective. 

• Policies that enabled success. 

 

4.1. Geographic distribution of best cases 

4.1.1. Analysis of activated projects 

COUNTRY  REGIONAL/NATIONAL FUNDING SCHEMES 

GERMANY 

REGIONAL 

OVERVIEW 

• Project: GET H2 Nukleus North Rhine-Westphalia (NRW): the GET H2 Nukleus 

project aims to establish the first publicly accessible hydrogen infrastructure 

in Germany, connecting green hydrogen production in Lingen with industrial 

consumers in Lower Saxony and North Rhine-Westphalia. The project plans to 

build a 300-megawatt electrolyzer at RWE's Emsland gas-fired power plant site, 

with the first 100 MW unit scheduled to commence operation in 2025. The 

project is recognized as an Important Project of Common European Interest 

(IPCEI), facilitating financial support from national funding bodies. 

Public-Private Collaboration: partnerships between RWE, bp, Evonik, 

Nowega, and OGE have been instrumental in advancing the project. 

• Project: Hamburg Green Hydrogen Hub: this initiative involves converting a 

former coal-fired power plant into a 100 MW green hydrogen production 

facility. The project aims to supply green hydrogen to various industries, 

including shipping, aviation, and steel production. The project secured a €38 

million grant from the European Union to support its development. 

• Project: Hy2B Hydrogen Cluster (Pfeffenhausen, Bavaria): the Hy2B project 

focuses on creating a decentralized hydrogen production and distribution 

network, primarily for mobility applications in the region. The electrolysis 

plant generates an average of 1,200 kilograms of green hydrogen per day, 

compress it to up to 450 bar and fill it in a filling station in compressed gas 

trailers with a capacity of 1,250 kg. 

• Project: Clean Hydrogen Coastline Frankfurt-Rhine-Main Region: this large-

scale project aims to establish a hydrogen import and distribution hub to serve 

industrial users in the region. The project aligns with the European Green Deal, 

facilitating access to funding. 

GEOGRAPHICAL 

TRENDS 

• Concentration of projects in regions with strong policy support: the analysed 

projects are predominantly located in regions with robust policy frameworks 

and governmental support for hydrogen initiatives. For instance, the German 

National Hydrogen Strategy outlines the country's commitment to becoming a 
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global leader in hydrogen technologies, providing a conducive environment for 

such projects.  

• Correlation between project activation and availability of funding or 

incentives: there is a clear correlation between the activation of hydrogen 

projects and the availability of funding or incentives. Projects like the 

Hamburg Green Hydrogen Hub have secured substantial federal grants, 

underscoring the importance of financial support in project realization 

INSIGHTS FROM 

DISTRIBUTION 

Regions with proactive approaches to hydrogen and waste heat utilization: 

• GET H2 Nukleus: regions with heavy industry and existing energy infrastructure 

are ideal for hydrogen integration. 

• Hamburg Green Hydrogen Hub: regions with port access and industrial demand 

can serve as major hydrogen trade and logistics hubs. 

• Hy2B Hydrogen Cluster: regions investing in decentralized hydrogen production 

can support local energy needs and create self-sufficient energy systems. 

• Rh2ein-Main Connect: regions with high energy demand require large-scale 

hydrogen networks integrated with national infrastructure. 

Industrial & Infrastructure Synergies: 

• Regions with established industrial hubs have built-in hydrogen demand, 

making projects more viable. 

• Natural gas pipelines can be repurposed for hydrogen, reducing the need for 

new infrastructure investments. 

• Example: The Rh2ein-Main Connect project in Frankfurt will connect to the 

national hydrogen network, ensuring large-scale hydrogen distribution.  

Regulatory & Political Support: 

• The German National Hydrogen Strategy sets clear hydrogen production and 

demand targets, ensuring alignment with EU climate goals. 

• Regional initiatives (e.g., Bavarian Hydrogen Alliance, NRW Hydrogen 

Roadmap) create additional funding and incentives at the state level. 

• Example: Hamburg’s Green Hydrogen Hub received €154M in federal funding, 

demonstrating strong government commitment. 

ITALY 

REGIONAL 

OVERVIEW 
• H2 Valle Padana Project: interregional network with public-private 

participation (e.g., SNAM, SAPIO, FNM, highways, local authorities) to create 

hydrogen refuelling infrastructure along TEN-T corridors (such as Brenner and 

Mediterranean Corridor). Funded with PNRR funds (Mission 2, Component 2), 

regional funds, and regulatory support for sustainable mobility. The project 

proposes a systemic approach to decarbonization of heavy transport; 

interoperability between regions and integration with ports, interports and 

logistics areas. 

• Hydrogen Valley in Puglia: Regional initiative led by ARTI and Apulia Region, 

with consortia between energy companies (e.g., Edison, Enel Green Power), 
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local authorities and research (Bari Polytechnic) funded with PNRR funds for 

Hydrogen Valleys, ERDF programming, regional green hydrogen strategy. 

• ENEA Offshore Hydrogen Production Project: public coordination led by 

ENEA, with involvement of private actors (e.g., offshore wind operators and 

energy utilities) developed with European ondi for research and innovation 

(Horizon Europe), MASE support for strategic projects related to green 

transition. Feasibility study to produce green hydrogen directly offshore from 

floating wind plants, reducing transmission costs and onshore infrastructure. 

• North Adriatic Hydrogen Valley: Cross-border cooperation led by FVG Region, 

support from universities (e.g., Trieste, Ljubljana), utilities (e.g., SNAM, HSE), 

and industrial companies. Project funded by Clean Hydrogen Partnership 

(Horizon Europe) and Interreg programs; strong alignment with Adriatic-Ionian 

Macroregional Strategy. This is Europe's first transnational Hydrogen Valley; 

replicable models for hydrogen production, distribution, and use in ports, 

industries, and public mobility. 

• Hydrogen Park – Porto Marghera (VE): public-private infrastructure with 

strong involvement of chemical and logistics companies (ENI, Decal, etc.) 

supported by regional and national funding, and redevelopment of brownfield 

sites with support from the European Horizon program. will focus on the 

production of hydrogen for industrial uses and the decarbonization of 

chemistry. 

• Hydrogen Valley di Bolzano – H2 Südtirol: Public coordination (Autonomous 

Province of Bolzano + STA - South Tyrolean Transport Facilities) with operation 

of a production plant from electrolysis and a refuelling network for heavy 

mobility. project with European funding (Interreg and Horizon) and provincial 

incentives for the purchase of hydrogen buses. 

• Hydrogen Pilot Project di FNM e Trenord (H2iseO): public-private project 

with direct investment from FNM Group, support from PNRR funds and 

collaboration with mobility operators and energy companies. Funded with 

PNRR Mission 2 funds, support from Lombardy Region, regulatory 

simplifications for experimentation. First case in Italy of full replacement of 

diesel rail transport with hydrogen trains; planning of an energy district based 

on renewables and hydrogen. 

• Hydrogen Hub di Civitavecchia: Collaboration between Enel Green Power, 

SNAM, Lazio Region, and port operators for local hydrogen production and 

utilization enabled with PNRR funds and sthe upport of port decarbonization 

policies. The project focuses on the use of hydrogen for powering port vehicles 

and short-haul logistics. 

GEOGRAPHICAL 

TRENDS 

• Strong investment in industrialized regions. Hydrogen investments are focused 

on high-energy-demand regions such as Lombardy, Veneto, and Puglia, where 

industrial applications benefit from decarbonization efforts. 

• Interest in hydrogen production in areas with abundant renewable energy. 

Coastal and offshore regions offer opportunities for hydrogen production linked 

to renewable energy sources, particularly offshore wind farms. 
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• Investments are aligned with Italy’s broader energy transition goals, 

integrating hydrogen within sustainable mobility and energy resilience 

strategies. 

INSIGHTS FROM 

DISTRIBUTION 

• Hydrogen projects are closely tied to the development of sustainable transport 

solutions, particularly in long-haul freight and public transport. 

• Strong collaboration between government agencies and energy companies 

ensures an integrated and well-funded hydrogen ecosystem. 

• The integration of hydrogen into industrial clusters ensures higher adoption 

rates and economic feasibility, creating a multiplier effect for further 

investments 

AUSTRIA 

REGIONAL 

OVERVIEW 

• HyCentA (Graz): research center for green hydrogen production and its 

integration into the energy system. 

• Upper Austria Hydrogen Initiative: project for the development of hydrogen 

distribution infrastructure. 

GEOGRAPHICAL 

TRENDS 

• Focus on research and innovation: Austria focuses on hydrogen R&D, 

particularly in academic and industrial research centers in Graz and Linz. 

• Development of infrastructure for hydrogen transportation: the country’s 

natural gas infrastructure provides an opportunity for repurposing pipelines for 

hydrogen distribution. 

• Hydrogen innovation hubs are emerging, fostering technology transfer and 

industry-led initiatives. 

INSIGHTS FROM 

DISTRIBUTION 

• Strong collaboration between universities and industries has led to rapid 

technological advancements. 

• Austria plays a crucial role in hydrogen transit and storage, serving as a hub 

for Central Europe. 

• Decentralized hydrogen projects ensure energy security and economic 

resilience across multiple sectors 

POLAND 

REGIONAL 

OVERVIEW 

• Orlen Hydrogen Hub: green hydrogen production to reduce industrial 

emissions. 

• PKP Cargo Hydrogen Trains: introduction of hydrogen-powered trains for 

freight transport 

• The Mazovian Hydrogen Valley, which is being developed in Mazovian region, 

is based on four pillars that will contribute to the effective development and 

dissemination of hydrogen technologies both regionally and nationally. The 

main goal is to build a hydrogen value chain in the Mazovia region, as 

exemplified by the first hydrogen projects planned to be implemented by 

ORLEN, including hydrogen hubs in Płock and Ostrołęka, a prototype hydrogen 

locomotive and hydrogen refuelling stations. Other pillars include the 

implementation of research and development projects, the creation of 

systemic solutions for the training of specialised personnel and activities to 

support regulatory processes. A milestone in the development of the hydrogen 
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valley was the positive decision in August 2024 to award funding of almost 9 

million euros from the Clean Hydrogen Partnership under the Horizon Europe 

programme for the HySPARK project. The project aims to develop the full 

hydrogen economy value chain, including the production, distribution, storage 

and use of hydrogen in transport and industry. 

GEOGRAPHICAL 

TRENDS 

• Growing interest in hydrogen transport 

• Poland prioritizes hydrogen adoption in the industrial and transportation 

sectors, leveraging its strong manufacturing base. 

• Government-backed initiatives aim to integrate hydrogen into public transport 

and logistics. 

• The country is transitioning from coal reliance, using hydrogen as a bridge 

towards cleaner energy 

INSIGHTS FROM 

DISTRIBUTION 

• Heavy industry and logistics networks serve as key hydrogen adopters. 

• Poland’s energy transition strategy incorporates hydrogen to reduce coal 

dependency. 

• Hydrogen mobility projects are being integrated with the national transport 

infrastructure, ensuring a smooth transition 

CZECH REPUBLIC 

REGIONAL 

OVERVIEW 

ČEZ Hydrogen Program: research on hydrogen production using nuclear energy. 

Brno Hydrogen Public Transport: hydrogen bus project. 

GEOGRAPHICAL 

TRENDS 

• Hydrogen investments are concentrated in Prague and Brno, where public 

transportation networks are being modernized to incorporate hydrogen-

powered vehicles. 

• The country's strong reliance on nuclear energy creates an opportunity for 

large-scale hydrogen production using excess electricity from nuclear plants. 

• Research institutions play a key role in shaping hydrogen innovation, 

particularly in fuel cell technologies and hydrogen storage 

INSIGHTS FROM 

DISTRIBUTION 

• Hydrogen deployment is closely tied to government-supported pilot projects, 

which test economic feasibility before wider implementation. 

• The public transport sector acts as a driver for hydrogen adoption, with buses 

and municipal fleets transitioning to hydrogen fuel. 

• Hydrogen infrastructure is still limited, with an emphasis on expanding 

refueling stations in strategic urban locations 

SLOVENIA 

REGIONAL 

OVERVIEW 

• North Adriatic Hydrogen Valley: A cross-border initiative with Italy and 

Croatia, aiming to develop hydrogen production and distribution 

infrastructure. 

GEOGRAPHICAL 

TRENDS 

• Slovenia’s hydrogen projects are clustered in regions with strong industrial 

activity, particularly along the Italian border where cross-border collaborations 

enhance supply chain efficiency. 
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• Efforts are being made to integrate hydrogen into transport and industry, 

leveraging EU funding to accelerate deployment. 

• The country is strategically positioned as a transit hub for Central and 

Southeastern Europe, making it a key player in regional hydrogen logistics. 

INSIGHTS FROM 

DISTRIBUTION 

• Hydrogen adoption is closely linked to EU-funded projects, demonstrating 

reliance on external financing. 

• Public awareness and policy frameworks are still in early development, slowing 

large-scale adoption. 

• Slovenia benefits from regional energy strategies, collaborating with 

neighboring countries to develop a shared hydrogen ecosystem. 

HUNGARY 

REGIONAL 

OVERVIEW 

• Budapest Hydrogen Mobility Project: aimed at integrating hydrogen-powered 

buses into the capital’s transport network. 

• MOL Green Hydrogen Refinery: production of hydrogen for refining processes, 

reducing dependency on fossil fuels. 

GEOGRAPHICAL 

TRENDS 

• Hungary’s hydrogen initiatives are concentrated in Budapest and major 

industrial hubs, where energy demand is highest. 

• Government policies favor hydrogen production as a means of reducing natural 

gas reliance, particularly given geopolitical concerns over energy security. 

• Investments in hydrogen are supported by the private sector, with leading 

companies driving refinery and industrial applications. 

INSIGHTS FROM 

DISTRIBUTION 

• Strong collaboration between government and private companies is 

accelerating hydrogen adoption in the energy sector. 

• The development of hydrogen refueling infrastructure remains limited, with 

planned expansions aligning with mobility projects. 

• Hungary is exploring hydrogen blending with existing natural gas networks as a 

transition strategy. 

CROATIA 

REGIONAL 

OVERVIEW 

• Project: North Adriatic Hydrogen Valley (NAHV): a cross-border initiative 

with Italy and Croatia, aiming to develop hydrogen production and distribution 

infrastructure. 

GEOGRAPHICAL 

TRENDS 

• Projects are concentrated in industrial regions and near cross-border logistic 

hubs, such as the port of Rijeka. 

• Croatia is focusing on renewable hydrogen, with plans to install 70 MW of 

electrolysis capacity by 2030, increasing to 2,750 MW by 2050. 

• Emphasis on hydrogen mobility: 15 hydrogen refuelling stations are planned by 

2030 and 100 by 2050. 

INSIGHTS FROM 

DISTRIBUTION 

• Hydrogen is being integrated into the national energy system through Laws on 

biofuels and alternative fuels infrastructure and the National Hydrogen 

Strategy (OG No. 40/2022) and the National Recovery and Resilience Plan 

(NRRP). 
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• Participation in the NAHV enables Croatia to access EU funding and collaborate 

with neighbouring countries for infrastructure development and knowledge 

transfer. 

• The Ministry of Economy has allocated €23 million (2024–2026) to subsidize 

hydrogen refuelling stations, with up to €2 million per station for cars and €3.5 

million for buses and heavy-duty vehicles 

Table 4: analysis of activated projects 

 

4.2. Successful business models identified 

4.2.1. Business plan and business model 

Usually, a business model (BM) is one of the strategic and key elements within a business plan BP). A business 

model could be defined as the company's model that describes how a business creates, distributes and 

captures value. It is the fundamental structure that guides the operation of the business, defining sources 

of revenue, customer relationships, key partners, core activities and key costs.  

The first crucial aspect is understanding market demand, customer expectations, and competitors’ 

behaviour, that is essential to position the business effectively.  

Starting from this, several key areas of expertise branch out, forming the core structure of the business 

plan: 

ASPECT DESCRIPTION  

ECONOMIC 

ASPECTS 

 

To deliver what the market demands, a detailed cost analysis is required. These costs 

are divided into: 

• CAPEX (Capital Expenditures): initial investments in infrastructure, machinery, 

technology, patents, etc. 

• OPEX (Operational Expenditures): recurring operational costs, such as raw 

materials, logistics, labor, maintenance, energy, and services. 

A thorough cost assessment helps determine the minimum viable selling price to ensure 

profitability and cover expenses while identifying strategies to improve operational 

efficiency. 

FINANCIAL 

ASPECTS 

 

The financial sustainability of a business depends on its ability to secure and manage 

the necessary capital. This section focuses on: 

• Available capital: how much capital has already been invested? Who are the 

shareholders or investors? 

• Financial needs: how much additional funding is required to start and sustain 

the business until it reaches breakeven? 

• Debt and funding sources: if the available capital is insufficient, what financing 

options are viable (banks, venture capital, private equity, crowdfunding, 

public grants)? 

This analysis is crucial as it shapes the business model, defining how the company will 

generate revenue and repay investments. 

Business entity 

definition 

Choosing the appropriate legal structure for the business is a fundamental step, as it 

impacts: 
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 • Legal and tax responsibilities: a limited liability company protects personal 

assets, whereas sole proprietorships or partnerships may expose owners to 

direct financial risks. 

• Access to financing: some corporate structures are more attractive to investors 

and lenders. 

• Regulatory and administrative obligations: business registration, licenses, 

certifications, employment contracts, and industry regulations. 

A well-defined legal framework ensures clarity in ownership, governance, and 

compliance with the law. 

Risk analysis 

 

Every business must assess and manage potential risks that could impact its success, to 

allow businesses to develop mitigation strategies and reduce vulnerabilities. These 

risks can be classified into: 

• Market risks: changes in demand, increased competition, price fluctuations. 

• Financial risks: limited credit access, customer defaults, interest rate 

volatility. 

• Operational risks: supply chain disruptions, production inefficiencies, 

challenges in hiring skilled personnel. 

• Regulatory risks: changes in tax laws, environmental regulations, industry 

compliance requirements. 

Communication 

and marketing 

strategy 

 

Effective communication differentiates a business from its competitors, translating its 

value proposition into tangible market demand. 

A business cannot thrive without a clear communication and marketing strategy that 

outlines: 

• Brand identity: core values, mission, and market positioning. 

• Promotion strategy: advertising channels, digital marketing, social media 

campaigns, public relations, and customer engagement strategies. 

• Sales strategy: distribution models (e-commerce, retail, etc.) pricing policies, 

and customer retention programs. 

Successful business models 

From the business plan we arrive at the business model through a process of synthesizing and structuring 

the value of the enterprise, based on the areas analysed in the plan. The identification of which entity, how 

it will contribute to the business and through which activities represent the key financial aspect of the 

business model. 

Business models based on public-private partnerships (PPP), community-driven projects, and hybrid models 

have emerged as highly successful strategies across various sectors. Their success is linked to their ability 

to combine resources, expertise, and objectives from different stakeholders to maximize economic, social, 

and environmental impact. 

PPP, community-driven, and hybrid models are winning strategies because they leverage collaboration, 

innovation, and sustainability to address complex challenges. Their ability to merge public and private 

resources, engage communities, and maintain flexible structures makes them highly effective in an 

increasingly interconnected and demanding world. 
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4.2.2. public-private partnerships (PPPs) 

The public-private partnership (PPP) model is a form of collaboration between public entities and private 

investors aimed at developing infrastructure projects and public services. This model allows for the sharing 

of risks and benefits by leveraging financial resources and the managerial efficiency of the private sector, 

while the public sector ensures regulatory compliance and serves the public interest. 

These examples demonstrate the success of the PPP model in facilitating the deployment of innovative 

technologies and the execution of impactful infrastructure projects, since PPPs bring together the best of 

both worlds: the stability and resources of the public sector with the efficiency, innovation, and risk 

management capabilities of the private sector. 

Key characteristics of the PPP Model 

• Risk-sharing: public and private sectors collaborate to distribute financial, operational, and 

technical risks. The distribution of financial and operational risks is allocated between public and 

private partners. 

• Access to private financial resources: the private sector contributes capital and management 

expertise to execute the project. 

• Efficiency and innovation: private sector involvement introduces market-driven mechanisms, 

improving efficiency in project execution and management. 

• Improved service quality: PPPs often result in higher quality infrastructure and better maintenance 

compared to exclusively public projects. 

Examples of projects funded through PPPs 

EXAMPLE  DESCRIPTION  OUTCOME 

HYDROGEN BUS 

PROJECT (UK AND 

GERMANY) 

Deployment of hydrogen-powered bus 

fleets in various cities through mixed 

public and private funding 

Reduction in urban pollution and 

increased adoption of hydrogen in public 

transportation. 

 

H2PORTS PROJECT 

(SPAIN) 

 

Implementation of hydrogen 

technology for the decarbonization of 

port operations in the Port of Valencia. 

 

Reduction of CO₂ emissions in port 

logistics activities and increased interest 

in hydrogen adoption for maritime hubs. 

 

HYDEAL AMBITION 

PROJECT (FRANCE 

AND SPAIN) 

 

A large-scale initiative for the 

production and distribution of green 

hydrogen, involving both private 

companies and public entities. 

 

Lower production costs for green 

hydrogen and the development of a 

European ecosystem for its use. 

 

BRENNER 

MOTORWAY 

(ITALY) 

An infrastructure project financed 

through PPPs for the management and 

maintenance of the motorway, with 

investments in low-emission solutions, 

including hydrogen mobility. 

Improved transport efficiency and 

reduced environmental impact. 

HAMBURG GREEN 

HYDROGEN HUB 

In Hamburg, a significant PPP has been 

established to develop the Hamburg 

Decarbonize the port's economy by 

producing green hydrogen through a 100 
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Green Hydrogen Hub. The project is a 

collaboration between public 

authorities and private companies, 

including Shell, Mitsubishi Heavy 

Industries, Vattenfall, and Wärme 

Hamburg. The partnership facilitates 

the sharing of resources, expertise, 

and risks, contributing to the project's 

success. 

MW electrolyzer, utilizing renewable 

energy sources 

Enhanced Financial Viability: Access to 

diverse funding sources reduces the 

financial burden on individual entities. 

Accelerated Implementation: Combined 

efforts expedite project development and 

deployment. 

Policy Alignment: Ensures that projects 

align with governmental policies and 

regulatory frameworks. 

Table 5: examples of projects funded through PPPs 

4.2.3. Community-driven models 

The Community-driven model is a decentralized approach to project development where local 

communities, cooperatives, or grassroots organizations take the lead in financing, managing, and operating 

renewable energy and hydrogen initiatives. This model emphasizes local ownership, social engagement, and 

sustainability, ensuring that the benefits remain within the community. 

Community-driven models have proven to be effective in fostering energy democracy, strengthening local 

economies, and ensuring a more inclusive and sustainable transition to renewable energy solutions. 

Community-driven projects leverage the active involvement of users to create solutions that meet real 

needs. Inclusion and active participation generate trust and long-term sustainability. 

Key characteristics of the community-driven model 

• Local ownership and governance: projects are initiated, owned, and managed by local 

communities or cooperatives, ensuring that decision-making reflects local needs. 

• Sustainable energy production: it focuses on renewable energy sources, such as hydrogen and 

waste heat utilization, to enhance environmental and economic sustainability. 

• Economic benefits for the community: revenue generated from these projects is often reinvested 

into the local economy, supporting job creation and social services. 

• Social engagement and acceptance: it encourages community participation, increasing public trust 

and accelerating the adoption of new energy solutions. 

Examples of community-driven projects 

EXAMPLE  DESCRIPTION  OUTCOME 

ORKNEY HYDROGEN PROJECT 

(SCOTLAND, UK) 

A community-led initiative 

that produces hydrogen using 

excess wind and tidal energy 

to power ferries and heating 

systems. Tidal power devices 

located at the European 

Marine Energy Centre test site 

at the Fall of Warness, in the 

sea just west of the island of 

Eday, and the Eday Renewable 

Energy community-owned 

A circular energy economy that reduces 

fossil fuel dependency and benefits the 

local population. 

http://www.emec.org.uk/
http://www.emec.org.uk/
http://www.edaypartnership.org/
http://www.edaypartnership.org/
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onshore wind turbine, route 

their surplus electricity to a 

500kW electrolyser, which 

generates hydrogen by 

splitting water. The hydrogen 

is stored as compressed gas 

then transported on a trailer 

by road and sea to Kirkwall, 

the capital of Orkney. There it 

powers a fuel cell to generate 

clean electricity on demand. 

ENERGIEGENOSSENSCHAFTEN 

(GERMANY) 

Over 900 energy cooperatives 

in Germany have successfully 

implemented local renewable 

energy projects, including 

hydrogen production and 

distribution. 

Increased energy independence for 

local communities and widespread 

adoption of green energy. 

HVIDOVRE GREEN HYDROGEN 

COMMUNITY PROJECT 

(DENMARK) 

A municipality-driven 

initiative where local 

residents co-own and benefit 

from hydrogen production 

used for transport and 

heating. 

Greater public engagement in green 

energy projects and enhanced local 

energy resilience. 

EFARM PROJECT IN NORTH 

FRIESLAND 

 

Initiated by GP JOULE, the 

project involves local citizens 

and businesses in the 

production of green hydrogen 

using wind energy. The 

hydrogen is utilized for 

transportation and heating 

within the community, 

promoting local sustainability 

and energy independence.  

Demonstrating how community 

involvement can lead to successful 

implementation of renewable energy 

solutions. 

Economic empowerment: it generates 

local employment and retains 

economic benefits within the 

community. 

Environmental stewardship: it 

encourages sustainable practices 

tailored to local ecological contexts. 

Social cohesion: it strengthens 

community bonds through collective 

action and shared goals 

Table 6: example of community-driven projects 

4.2.4. Hybrid funding models 

The hybrid funding model combines multiple financial sources—such as public funding, private investments, 

and end-user revenue—to support infrastructure and energy projects. This approach balances initial capital 

expenditures (CAPEX) with operational expenses (OPEX), ensuring financial sustainability and reducing 

investment risks. Hybrid models are particularly useful for hydrogen and renewable energy projects, where 

large upfront investments are needed before revenue generation becomes stable.  

These models are flexible and well-suited for evolving markets. hybrid funding models have proven essential 

in bridging the gap between innovation and commercialization, ensuring that hydrogen and renewable 
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energy projects can scale effectively while minimizing financial risks. Hybrid models combine elements of 

the public, private, and community sectors to maximize value creation. 

Key characteristics of the hybrid funding model 

• Diversified financial sources: it uses a mix of public grants, private sector investments, and revenue 

from energy consumers. 

• Risk mitigation: it spreads financial risks among different stakeholders, increasing project 

resilience. 

• Scalability: it supports both small-scale pilot projects and large-scale energy infrastructures. 

• Financial sustainability: It ensures long-term viability by securing multiple funding streams. 

Examples of hybrid funding projects 

EXAMPLE  DESCRIPTION  OUTCOME 

NORTH SEA WIND 

POWER HUB (EU, UK, 

AND NORWAY) 

A large-scale offshore wind and 

hydrogen production project 

funded through a mix of EU grants, 

private investments, and energy 

sale revenues. 

Increased cross-border energy integration 

and reduced dependency on fossil fuels. 

H2 ENERGY EUROPE 

(SWITZERLAND & 

GERMANY) 

A hydrogen production and 

distribution network co-financed by 

public funding, private investors, 

and partnerships with local 

businesses. 

Expansion of hydrogen refueling stations 

and greater industry adoption. 

H21 LEEDS CITY GATE 

(UK) 

A hydrogen heating initiative in the 

UK financed by a combination of 

government funding, energy 

company investments, and private 

sector loans. 

A scalable model for transitioning natural 

gas networks to hydrogen 

WUNSIEDEL GREEN 

HYDROGEN PLANT 

 

The project, led by Siemens, 

involves an 8.75 MW electrolyzer 

producing approximately 1,350 tons 

of hydrogen annually. Funding was 

sourced from Siemens Financial 

Services, local utility company SWW 

Wunsiedel GmbH, and additional 

private investors.  

Financial resilience: it reduces 

dependence on a single funding source, 

enhancing financial stability. 

Risk mitigation: it distributes financial 

risk across multiple stakeholders. 

Enhanced credibility: it attracts a broader 

range of investors through demonstrated 

commitment from diverse parties. 

Table 7: examples of Hybrid funding projects 
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5. Strategic recommendations  

5.1. Summary of findings 

The analysis conducted has highlighted several challenges and opportunities for the development of 

hydrogen and the use of waste heat in industrial and transport sectors. The key findings include: 

• Lack of regulatory harmonization: differences in regulatory frameworks across various countries 

create obstacles to large-scale hydrogen implementation. 

• Limited access to financing: while some countries benefit from robust incentive schemes, others 

suffer from a lack of financial resources. 

• Need for sustainable business models: PPPs, community-driven models, and hybrid financing 

emerge as effective solutions to ensure project scalability. 

• Underdeveloped infrastructure: the lack of hydrogen transportation and storage infrastructure 

slows down large-scale adoption. 

• Opportunities for best practice transfer: adopting successful strategies from other regions could 

accelerate the hydrogen transition. 

• Growing importance of decision support tools: As hydrogen ecosystems become increasingly 

integrated with renewable energy and exposed to volatile market dynamics, the use of digital 

decision support tools is particularly strategic in planning hydrogen hubs. 

 

5.2. Strategic recommendations: enhancing policy framework 

Below a summary of the elements from which strategic recommendations described in the chapters below 

have been developed (see the number of recommendation list) 

 

 

Establish a common regulatory 
framework at the European level 
to support hydrogen projects - 1, 

2, 3

Simplify bureaucratic processes 
to enable faster project 

activation - 4

Increase access to funds for 
partners operating in contexts 
with fewer resources to reduce 

barriers to entry - 5

Provide tax incentives for 
operational efficiency and 

innovation - 6

Introduce mandates or quotas for 
hydrogen use in industrial and 

transportation sectors - 7

Support public awareness 
campaigns to promote hydrogen 

adoption - 8

Establish a hydrogen policy 
evaluation framework and 

monitoring sytem- 9

Key financial and business model 
optimization measures - 10, 11

Scalable Business Models - 12,13

Encourage collaboration between 
research institutions, private 

companies, and public entities 
establishing regional and 

international platforms for 
sharing best practices and lessons 

learned - 14,15

Develop pilot programs to test 
innovative solutions and scale 

successful ones 16,17

Support the development of 
infrastructure to enable large-

scale hydrogen deployment - 18
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5.2.1. Policy harmonization 

Establish a common regulatory framework at the European level to support hydrogen projects 

Challenges:  

• Inconsistent hydrogen regulations across EU countries create barriers for cross-border trade and 

infrastructure development. 

• Varying certification, safety, and grid-integration standards complicate operations for companies in 

different EU markets. 

• EU state-level policies are not fully aligned, leading to disparities in permitting, incentives, and 

infrastructure development. 

• Some regions, have more advanced hydrogen strategies, while others lack clear policies. 

Recommendations: 

1. Develop a standardized EU-wide hydrogen regulatory framework to unify to develop safety 

protocols for hydrogen transport and storage and provide certification processes and Guarantee 

of Origin (GO) tracking. The regulatory framework could also provide a classification of hydrogen 

types (green, blue, turquoise) in line with the EU Renewable Energy Directive (RED III). 

2. Create an EU-wide "hydrogen acceleration fund" to ensure equal access to financing for 

hydrogen projects across Europe. The creation of this specific fund will implement cross-border 

hydrogen trading mechanisms to facilitate a single European hydrogen market. 

3. Establish a national hydrogen regulatory authority to coordinate policies across all EU states 

able to standardize permitting and safety regulations across EU states members to create 

uniformity in hydrogen project approvals and to align EU state member hydrogen policies with 

existing natural gas frameworks to facilitate faster hydrogen infrastructure integration. 
 

Simplify bureaucratic processes to enable faster project activation 

Challenges:  

• Lengthy permitting and approval processes delay private sector investment in hydrogen. 

• Project activation timelines in some countries (Germany, Slovenia) remain slower than in countries 

like the Netherlands and France, which have implemented faster approval frameworks. 

Recommendations: 

4. Introduce a digital "One-Stop Hydrogen Permitting Platform" to streamline project approvals and 

increase transparency. This platform could drastically simplify hydrogen storage and transport 

regulations by aligning them with existing gas infrastructure regulations to speed up approvals. 

 

5.2.2. Financial support 

Increase access to funds for partners operating in contexts with fewer resources to reduce barriers to 

entry 

Challenges: 

• Smaller companies, municipalities, and research institutions lack direct access to major funding 

programs like IPCEI. 
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• Hydrogen infrastructure projects require high capital investment, making it difficult for emerging 

markets and local governments to participate 

• The lack of hydrogen refueling infrastructure limits vehicle adoption. Expanding EU state members 

hydrogen refueling network is essential. 

• Prioritize strategic locations such as highways, logistics hubs, and urban centers. 

Recommendations: 

5. Launch a “Regional Hydrogen Development Fund to include SMEs-specific funding streams. The 

Regional Fund could provide direct grants and low-interest loans for SMEs investing in hydrogen 

production, storage, and transport, introducing a dedicated "SME Hydrogen Accelerator 

Program" to ensure funding access for smaller players. The fund targets underdeveloped regions 

that lack hydrogen infrastructures and could provide regional subsidies for green hydrogen 

production to decentralize the hydrogen economy. 

Provide tax incentives for operational efficiency and innovation 

Challenges: 

• Hydrogen projects require long-term financial viability, but operating costs (OPEX) remain high. 

• Tax incentives can encourage private sector participation and accelerate infrastructure 

development. 

• Current financial mechanisms focus on capital expenditures (CAPEX), but operational costs must 

also be addressed. 

Recommendations: 

6. Introduce a “hydrogen innovation tax credit” that provides depreciation benefits for hydrogen 

infrastructure and reduce energy taxes for hydrogen producers. This could stimulate companies 

investing in hydrogen R&D, infrastructure, and waste heat utilization and incentivize research 

into cost-effective hydrogen production technologies. Moreover, it allows companies to deduct 

hydrogen infrastructure investments faster, similar to renewable energy tax incentives and 

encourage the early adoption of hydrogen pipelines, refueling stations, and electrolysis plants. 

Lastly it could apply VAT reductions on hydrogen supply chains to reduce consumer costs.  

 

5.2.3. Stimulating market demand 

Introduce mandates or quotas for hydrogen use in industrial and transportation sectors 

Challenges: 

• Heavy industries (steel, cement, chemicals) are responsible for a significant portion of CO₂ emissions 

and require hydrogen-based decarbonization solutions. 

• Transport remains one of the hardest sectors to decarbonize, and hydrogen fuel cell vehicles provide 

a viable alternative, particularly for long-haul freight and public transport. 

Recommendations: 

7. Set a minimum hydrogen usage quota for industries and implement a hydrogen mandate for 

heavy-duty transport. Defining standards such as at least 10% of hydrogen used in industrial 

processes to be green hydrogen by 2030, or introduce financial penalties for industries 

exceeding carbon limits, requiring a percentage of newly registered heavy trucks, buses, and 

public fleets to be hydrogen- powered by 2030 will help and stimulate H2 investments and lower 

emissions. 
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Support public awareness campaigns to promote hydrogen adoption 

Challenges: 

• Public perception of hydrogen remains limited, and industries are reluctant to invest due to 

uncertainty about long-term adoption. 

• Countries like Japan and South Korea have successfully driven hydrogen adoption through large- 

scale public awareness initiative 

Recommendations: 

8. Launch a national hydrogen awareness campaign to achieve a “hydrogen certified” label for 

businesses. It’s extremely strategic to educate the PAs and industries on the economic and 

environmental benefits of hydrogen through the showcase of successful hydrogen projects 

through media and business conferences. The creation a certification program for companies 

using green hydrogen, similar to EU energy efficiency labelling will encourage businesses to 

brand themselves as hydrogen-friendly, increasing consumer trust and corporate engagement. 

 

5.2.4. Continuous policy monitoring 

Establish a hydrogen policy evaluation framework 

Challenges: 

• The hydrogen sector is evolving rapidly, requiring policies that can adapt to technological 

advancements and market shifts. 

• Policies should be reviewed and updated to reflect new challenges, breakthroughs, and global 

market trends. 

• Without data-driven monitoring, it is difficult to assess whether policies are effective or require 

modification. 

• A structured evaluation system will help track industry adoption, infrastructure development, and 

investment flow. 

Recommendations: 

9. Implement a hydrogen policy review mechanism developing a national hydrogen policy 

dashboard. The dashboard should collect real-time data on hydrogen production, industrial use, 

and transport adoption and provide transparent reporting on policy effectiveness for 

policymakers and investors based on annual monitoring reports. 

 

5.2.5. Optimizing financial and business models 

Key financial and business model optimization measures 

Challenges: 

• The cost of capital for hydrogen infrastructure is high, making projects less attractive to investors  

• Hydrogen infrastructure requires long-term financing, but traditional investor’s view hydrogen 

projects as high-risk due to uncertain demand and policy fluctuations. 

• Blended finance mechanisms (combining public and private funds) can help bridge the investment 

gap. 
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• Investors and project developers face high uncertainty due to fluctuating input prices (e.g. 

electricity, water), unpredictable hydrogen demand, and policy shifts. 

Recommendations: 

10. Explore green bonds and sustainability-linked financing. Green bonds could help funding 

hydrogen production, transport infrastructure, and industrial decarbonization offering lower 

interest rates for companies meeting hydrogen adoption targets. 

11. Advanced Decision Support Tools (DSTs)—such as the one developed in HyEfRe WP1— should be 

integrated into all phases of hydrogen business model development. These tools enable 

scenario-based analysis, optimal infrastructure sizing, and responsive management, supporting 

both investment decisions and long-term operational efficiency. 
 

Scalable Business Models 

Challenges: 

• Hydrogen adoption requires flexible, scalable business models to ensure sustainable market growth. 

Community-driven hydrogen initiatives struggle to access funding, limiting the potential for 

decentralized hydrogen production. 

Community-driven hydrogen projects can increase local energy resilience and foster public 

engagement. 

• Public-private partnerships (PPPs) are underutilized, despite their potential to share risks and 

accelerate large-scale hydrogen deployment. 

• Public-Private Partnerships (PPPs) can accelerate large-scale hydrogen infrastructure by sharing 

risks and resources. 

Recommendations: 

12. Promote community-driven hydrogen models for localized projects supporting cooperative-

based hydrogen projects where local communities, municipalities, and industries decide to co-

invest in hydrogen infrastructure. 

13. Strengthen Public-Private Partnerships (PPPs) to share risks and resources effectively, focusing 

on hydrogen refuelling stations for heavy-duty transport, electrolysis plants connected to 

renewable energy sources, hydrogen storage and distribution networks. 

 

5.2.6.  Promoting collaboration and knowledge sharing 

Encourage collaboration between research institutions, private companies, and public entities 

establishing regional and international platforms for sharing best practices and lessons learned 

Challenges: 

• Facilitates the exchange of successful strategies, reducing redundancy and accelerating progress. 

• Encourages standardization and harmonization of hydrogen technologies and policies. 

• Combines diverse expertise and resources, fostering innovation and accelerating technology 

development. 

Recommendations: 

14. Create a national hydrogen best practice forum. The establishment of public-private research 

consortia, the participation to international hydrogen alliances and the launch of collaborative 
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innovation challenges could facilitate the exchange of successful strategies, combine diverse 

expertise and resources and align research objectives with industry needs and public policy 

goals. Examples are the organization of annual conferences and workshops where stakeholders 

can present case studies, project outcomes, and lessons learned, the development of an online 

repository of best practices accessible to all industry participants, the creation an online 

platform where stakeholders can share research findings, project reports, technical data, and 

best practices. 

15. Encourage open data policies to promote the sharing of non-confidential data among industry 

participants to foster transparency and collective learning and developing guidelines for data 

sharing that protect intellectual property while encouraging collaboration. 

Develop pilot programs to test innovative solutions and scale successful ones 

Challenges: 

• Validates new technologies and business models in real-world settings before large-scale 

implementation. 

• Identifies potential challenges and refines solutions to ensure scalability and commercial viability. 

Recommendations: 

16. Implement regional hydrogen pilot projects selecting specific regions to host pilot projects 

focusing on various aspects of the hydrogen value chain, such as production, storage, 

distribution, and end-use applications. Key aspect is the monitoring and the evaluation of pilot 

projects to gather data and insights for broader deployment. 

17. Enhance funding for hydrogen R&D. Increase government funding for R&D projects focused on 

developing cost-effective and efficient hydrogen production methods, such as advanced 

electrolysis and thermochemical processes and encourage private sector investment in R&D 

through tax incentives and public-private partnerships. 

Support the development of infrastructure to enable large-scale hydrogen deployment 

Challenges: 

• Robust infrastructure is essential for the production, storage, distribution, and utilization of 

hydrogen at scale. 

• Developing infrastructure reduces bottlenecks and facilitates the integration of hydrogen into 

various sectors, including industry and transportation. 

Recommendations: 

18. Accelerate the development of hydrogen pipelines and storage facilities and the development 

of hydrogen refuelling infrastructure. Investments need to be oriented towards the construction 

of hydrogen pipelines to connect production sites with key industrial and transportation hubs 

and towards large-scale hydrogen storage solutions to manage supply and demand fluctuations. 

The expansion of the network of hydrogen refuelling stations is extremely necessary to support 

the adoption of hydrogen-powered vehicles, particularly in the heavy-duty transport sector. 
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7. Annexes 

7.1. Questionnaire Landshut University of Applied Sciences (PP01 TZE) 
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7.2. Questionnaire Mazovia Energy Agency (PP02 MAE) 
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7.3. Questionnaire Regional Development Agency of South Bohemia (PP03) 
RERA 
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7.4. Questionnaire Energieinstitut an der Johannes Kepler Uniersitat Linz 
(PP04 EI-JKU) 
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7.5. Questionnaire Energy Institute Hrvoje Pozar (PP06 EIHP) 
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7.6. Questionnaire HyFuture GmbH (PP07 HyFuture) 
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7.7. Questionnaire Energy Agency Savinjska,Šaleška and Koroška Region 
(PP08 KSSENA) 
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7.8. Questionnaire South Transdanubian Regional Innovation Agency (PP09 
STRIA) 

 



 

 

 

Page 87 

 

 
 



 

 

 

Page 88 

 

 
 
 
 
 



 

 

 

Page 89 

 

 
 

 



 

 

 

Page 90 

 

 
 



 

 

 

Page 91 

 

Index of Tables 

 

Table 1: financial incentives for H2 ................................................................................................... 11 
Table 2: regulation related to waste heat utilization .......................................................................... 17 
Table 3: regional/national funding schemes ...................................................................................... 22 
Table 4: analysis of activated projects ............................................................................................... 30 
Table 5: examples of projects funded through PPPs.......................................................................... 33 
Table 6: example of community-driven projects ............................................................................... 34 
Table 7: examples of Hybrid funding projects................................................................................... 35 

 


