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EXECUTIVE SUMMARY 

Analysis of government action for hydrogen in 16 countries and the EU 

Hydrogen can play an significant role in a future energy system based on renewables as an 

important link between intermittent wind and solar electricity production and energy 

consuming sectors traditionally relying on a chemical energy carrier that can be stored in 

bulk quantities and converted to electricity or heat at the point of use. However, 

implementing hydrogen at relevant scale including its production, transport, distribution, 

and use requires a certain governmental support as well as a beneficial policy and 

regulatory environment allowing for a positive economic outlook for industrial deployment. 

As a result, major economies around the globe are currently assessing their position and 

are discussing, preparing, and agreeing on dedicated hydrogen strategies. This study 

analyses government action for hydrogen in 16 countries (UK, Japan, South Korea, 

Australia, the Netherlands, France, Italy, Spain, China, Ukraine, Germany, Switzerland, 

Morocco, California1, Russia, and Norway) and in the European Union, focusing on the 

respective national goals, targeted sectors and infrastructures, current support measures, 

requirements on the hydrogen used, and achievements so far, aiming to provide an 

informed factual input to policy discussions and corporate decision-making. 

Quickly emerging hydrogen strategies indicate dynamically growing market 

In a high-level review of countries representing over 90% of global GDP we found that 20 

countries representing 44% of global GDP already have passed a national hydrogen 

strategy or are on the verge of doing so. Additionally, another 31 countries (another 44% 

of global GDP) are supporting national projects and discussing policy action. Main drivers 

are GHG emission reduction goals, the integration of renewables, as well as the opportunity 

for economic growth. While national strategies obviously differ in detail, reflecting 

particular country interests and industrial strengths, this demonstrates that there is a clear, 

strong, and lasting global momentum behind the universal recognition that hydrogen is an 

essential and indispensable element of a decarbonised energy system. 

The analysis clearly shows that we should expect a dynamically growing market for 

hydrogen. Scaling upper hydrogen demand expected for 2050 in national strategies to 

global level indicates a potential of up to 9000 TWh or around 270 million tons of hydrogen 

per annum, this is an amount as large as the annual primary energy currently provided 

globally by renewables. 

 

 
1  US federal states follow their own strategies with regard to clean transport and energy supply; the study team 

has chosen to include California in the analysis as it is the most advanced US state in that respect.  
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Target sectors notably include transport and industry, the latter particularly in countries 

with a strong industrial sector and a high priority on greenhouse gas reduction. In the long 

run with a view towards a largely decarbonised world by 2050, the majority of national 

strategies and discussions focus on using green hydrogen sourced from renewable energy 

only. However, in the interim other types of low carbon hydrogen are seen as an effective 

and pragmatic way to ramp up volumes and to get the associated hydrogen economies 

started. 

Emerging opportunities and areas to watch for industry 

The expected market development signals emerging opportunities and areas to watch for 

industry including the following: 

Á A large cumulative h\mf`o ja jq`m /+ =z ajm bm``i ct_mjb`i kmj_p^odji `lpdkh`io 

will develop within the EU until 2030. 

Á Large industrial partnerships will be formed for production and export/import and 

industry players should start to engage now. 

Á Refineries and the chemical industry are expected to become the first important 

large-scale hydrogen markets in the mid-term. 

Á The road transport market (vehicles and trucks) is currently stronger in Asia than in 

Europe, signalling a difference in strategy between OEMs in the two continents, 

which is worth watching closely in the coming years. 

Á Green synthetic liquid e-fuels (PtL) can grow into an interesting opportunity with 

large potential quantities particularly in the aviation and/or maritime sector. 

New policies needed to achieve strategic aims 

Most strategies focus on targets for green hydrogen production and technology deployment 

rather than on measures supporting these. Current measures are insufficient to catalyse the 

envisaged strong growth and new policies are required.  

These policy elements have been found particularly helpful in fostering commercialisation: 

Á Sectoral quota can stimulate large scale demand and create markets. 

Á Targeted support for establishing comprehensive value chains provides nuclei for 

sustainable business activity. 

Á Moving from CAPEX to OPEX support will be important to establish sustainable 

business cases for operators. 

Á Globally high CO2 prices would help to further reduce the cost gap. 

Á Instruments need to provide a long-term perspective and security of investment. 
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Á A broadly agreed green or low carbon hydrogen certification mechanism is crucial 

for market development. 

Á Any activities should be complemented by measures supporting public acceptance. 

The time for policy discussions is now and policymakers will likely be open to sensible 

approaches and good arguments. 
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1 INTRODUCTION: NATIONAL GOVERNMENTAL SUPPORT FOR HYDROGEN 

By 2025, hydrogen strategies can be expected to cover countries representing  

over 80% of global GDP. 

A total of 16 countries plus the European Union have been selected for a more detailed 

analysis: 

- Europe : European Union (EU), Germany (DE), the Netherlands (NL), France (FR), 

United Kingdom (UK), Italy (IT), Spain (ES), Switzerland (CH), Norway (NO, 

Ukraine (UA), and Russia (RU) 

- Rest of the world: Japan (JP), South Korea (KR), China (CN), Australia (AU), 

California (CA), and Morocco (MO) 

 

1.1 Background of the study 

Internationally, the discussions around hydrogen as a future energy carrier and renewable 

feedstock for industry processes are increasingly gaining momentum. One of the main 

drivers for this development is the increasing awareness of the fact that large amounts of 

green hydrogen are required for fully decarbonising large-scale applications in industry, 

transport, heat, and power. Additionally, since several of the larger industrial nations in 

Europe and Asia anticipate a limited capability of producing sufficient amounts of green or 

low carbon hydrogen domestically, countries with beneficial conditions for producing 

renewable power at low cost are seeing substantial opportunities for economic growth by 

hydrogen export. As a result, hydrogen has become an item on government agendas across 

the globe and an increasing number of national administrations have established or are 

working on a hydrogen strategy, already support hydrogen demonstrations activities, or at 

least are in the status of initial policy discussion regarding the future role of hydrogen. 

Focusing on national strategies and associated documents, this study analyses government 

action for hydrogen in 16 selected countries (UK, Japan, South Korea, Australia, the 

Netherlands, France, Italy, Spain, China, Ukraine, Germany, Switzerland, Morocco, 

California2, Russia, and Norway) and in the European Union. It focuses on the respective 

national goals, targeted sectors and infrastructures, current support measures, 

 

 
2  US federal states follow their own strategies with regard to clean transport and energy supply; while not a 

¨^jpiomt©( oc` nop_t o`\h c\n ^cjn`i oj di^gp_` >\gdajmid\ in the analysis as it is the most advanced US state 

in that respect. 
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requirements on the hydrogen used, and achievements so far, aiming to provide an 

informed factual input to policy discussions and corporate decision-making. 

By the analysis of the respective country approaches, we aim to serve the following 

objectives: 

Á Provide an understanding of international trends and developments towards 

supporting hydrogen as a low emission energy carrier 

Á Show a taxonomy of international hydrogen strategies 

Á Compare national activities and put them into context 

Á Generate a solid background for upcoming policy and strategy discussions 

Á Identify major topics for the political discussion 

1.2 Country selection for a detailed analysis 

A preliminary screening of hydrogen strategies in 56 countries around the world, 

representing over 90% of global GDP, reveals that nine countries already have an existing 

comprehensive national hydrogen strategy and further eleven are in the process of 

developing one (see Figure 1). Together, these 20 countries stand for 44% of global GDP. 

Another 14 countries (38% of global GDP) are already supporting hydrogen pilot and 

demonstrations projects (without dedicated hydrogen strategy) and in 17 countries first 

government and/or stakeholder discussions regarding hydrogen are ongoing. Hydrogen 

activities are well spread around the globe with major interest being located in Europe, in 

the Asia and Pacific region, as well as in the Americas (Figure 2). 

 

Figure 1: Analysis of 56 countries for their hydrogen activities (August 

2020) 
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Figure 2: Status of international hydrogen activities of national 

governments (August 2020) 

Based on this pre-screening of international hydrogen strategies a total of 16 countries (ten 

in Europe and six in rest of the world) plus the European Union have been selected for a 

more detailed analysis: 

Á Europe3: European Union (EU), Germany (DE), the Netherlands (NL), France (FR), 

United Kingdom (UK), Italy (IT), Spain (ES), Switzerland (CH), Norway (NO, Ukraine 

(UA), and Russia (RU) 

Á Rest of the world: Japan (JP), South Korea (KR), China (CN), Australia (AU), 

California (CA), and Morocco (MO) 

The rationale behind the country selection was to have a balanced picture including the 

most active countries, a global representation, and a broader spectrum of opportunities and 

aims, also including countries with a potential for significant hydrogen exports. The report 

was enhanced with interviews carried out by the World Energy Council with selected 

experts from France, the Netherlands, Australia, Morocco, Germany, Japan, Italy, California, 

Switzerland, and China. 

 

 
3  Portugal was chosen to be covered only in a brief summary in Annex B, as the strategy was finalized late in 

the course of this study. 
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1.3 Structure of the report 

The report is structured into the following: 

Chapter 2 summarises the goals of national governments in supporting hydrogen 

technologies and applications along with the associated time horizons for reaching them. 

Sectors, applications and related infrastructure developments targeted in national 

strategies are addressed in chapter 3. Here, we also comment on plans for large-scale 

hydrogen import or export as well as on the role of synthetic fuels derived from hydrogen. 

Policies and regulatory measures supporting hydrogen adoption are discussed in chapter 4. 

Here, we also review plans for ramping up hydrogen production as well as requirements on 

the source of hydrogen (e.g. ªblue« vs. ªgreen« H2). 

Chapter 5 looks at what has been achieved by current policies and associated market 

development and discusses lessons learned, and conclusions are presented in chapter 6. 

Annex A provides an overview on relevant hydrogen transport vectors, which are currently 

discussed. More detail on the individual country strategies of the selected geographies is 

presented in Annex B. 
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2 WHAT ARE THE GOALS OF NATIONAL GOVERNMENTS? 

Greenhouse gas emission reduction is a main driver for hydrogen adoption in all countries 

analysed, along with the role of hydrogen in the integration of renewable wind and solar 

energy. 

Hydrogen is clearly recognised as an essential element of a decarbonised energy system. 

Other goals notably include secure energy supply and economic growth. 

Market ramp-up will happen in in three phases: market activation in the current decade, 

sustainable growth after 2030, and a large and well-established market by 2050. 

 

2.1 Classification of strategies in selected countries 

Most of the selected countries already have a dedicated national hydrogen strategy (AU, 

ES, NO, NL, EU, FR, JP, DE, and KR) or are currently preparing such strategy (RU, CH, MO). 

Five countries only provide support for pilot and demonstration projects without a specific 

strategy (CA, UK, IT) or have just initiated discussions in this respect (UA and CH). As 

depicted in Figure 3, most strategies have been developed and announced recently, i.e. in 

2020 or in late 2019, (AU, NL, NO, DE, EU, ES). Only three of the selected countries have a 

strategy older than one year (JP, FR, KR). 

 

Figure 3: Timeline of national hydrogen strategies publication  
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For a better view on certain hydrogen-related goals of the selected countries the national 

strategies are differentiated by the respective role of hydrogen imports or exports  

(Figure 4) as well as by the level of detail of the strategy (Figure 5). 

 

Figure 4: Selected countries classification in respect to availability of a 

dedicated strategy and hydrogen imports/exports 

Regarding hydrogen imports or exports, most countries (NL, EU, FR, CH, CA, UK, IT, and 

CH) do not specify a particular preference or role in their strategic documents. Only three 

more advanced strategies (JP, DE, and KR) explicitly consider hydrogen imports due to the 

limited domestic production capacities. The remaining six of the selected countries (AU, ES, 

NO, RU, MO, and the UK) envisage some kind of hydrogen-related energy exports at a very 

individual extent.  

Please note that the country selection is intentionally focused on hydrogen consumers 

rather than on exporters, which have been covered in a previous study4. As a result, the 

country balance between importing and exporting countries must not be seen as 

representing any market trend. 

 

 
4  J. Perner and D. Bothe, International aspects of a power-to-X roadmap, World Energy Council and Frontier 

Economics, 18 October 2019 
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Figure 5: Selected countries classification in respect to availability of 

national hydrogen strategy and level of detail 

In addition, the strategies reviewed also exhibit a very diversified level of detail. Some 

strategies and policy papers are very specific and provide concrete figures for hydrogen-

related targets in various areas (JP, KR, CN, CA, and CH). However, at this point it is 

important to mention that the individual scope covered by detailed specifications can vary 

significantly between the countries (e.g. JP provides details for a wide range of topics, 

whereas CH only addresses very few concrete topics in the transport sector). Most available 

strategies (DE, AU, NL, EU, ES, FR) are characterised by äverage© detailedness as they are 

expected to set general boundary conditions, which will be specified in more detail at a 

later stage in a concrete roadmap or policy framework. Other countries (NO, RU, MO, UK, 

IT, UA) provide less details on hydrogen related topics within their strategies or policies. 

2.2 Main national goals behind supporting hydrogen technologies 

The objectives behind the national support of hydrogen technologies and applications are 

manifold. Generally, however, they serve typical energy policy goals aiming at clean and 

secure energy supply and at economic growth: 

Á Clean energy: When produced from renewable sources or based on other low-

carbon technologies such as Carbon Capture and Storage (CCS), hydrogen can help 

to reduce GHG emissions especially in sectors which are hard to electrify (e.g. long-

distance heavy-duty transport, steel production) or where it substitutes fossil 

feedstock (e.g. in the chemical industry). Its direct use in some application also 

allows to avoid local air pollution. Moreover, hydrogen enables large-scale storage 

of renewable energy and large electrolysers can act as flexible load support helping 
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with the integration of intermittently generating renewable energy generation into 

the energy system. 

Á Secure energy supply: Hydrogen as a universal energy carrier can help to diversify 

the energy supply by reducing current fossil fuel dependency through domestic 

production or through imports. 

Á Economic growth: Domestic hydrogen production and technology development 

may foster economic growth by creating new jobs and strengthening the national 

economies. Moreover, exports of hydrogen energy and technologies can generate 

additional income. 

 

Figure 6: Main goals of current hydrogen strategies per country 




































































































































































































































































































