

  	
	    
	      Also by EU-China Energy Cooperation Platform Project

	    

      
	    
          
	      2020

          
        
          
	          EU China Energy Magazine Spring Double Issue

          
        
          
	          EU-China Energy Magazine Summer Issue

          
        
          
	          中欧能源杂志夏季刊

          
        
          
	          EU-China Energy Magazine Autumn Issue

          
        
          
	          中欧能源杂志秋季刊

          
        
          
	          EU-China Energy Magazine 2020 Christmas Double Issue

          
        
          
	          中欧能源杂志2020圣诞节双期刊

          
        
      

      
	    
          
	      2021

          
        
          
	          EU-China Energy Magazine 2021 Spring Double Issue

          
        
          
	          中欧能源杂志2021春季双期刊

          
        
          
	          EU-China Energy Magazine 2021 Summer Issue

          
        
          
	          中欧能源杂志2021夏季刊

          
        
          
	          EU China Energy Magazine 2021 Autumn Issue

          
        
          
	          中欧能源杂志2021秋季刊

          
        
          
	          EU China Energy Magazine 2021 Christmas Double  Issue

          
        
          
	          中欧能源杂志2021圣诞节双刊

          
        
      

      
	    
          
	      2022

          
        
          
	          EU China Energy Magazine 2022 February Issue

          
        
          
	          中欧能源杂志2022年2月刊

          
        
          
	          EU China Energy Magazine 2022 March Issue

          
        
          
	          中欧能源杂志2022年3月刊

          
        
          
	          EU China Energy Magazine 2022 April Issue

          
        
          
	          中欧能源杂志2022年4月刊

          
        
          
	          EU China Energy Magazine 2022 May Issue

          
        
          
	          中欧能源杂志2022年5月刊

          
        
          
	          EU China Energy Magazine 2022 June Issue

          
        
          
	          中欧能源杂志2022年6月刊

          
        
          
	          EU China Energy Magazine 2022 Summer Double Issue

          
        
          
	          中欧能源杂志2022年夏季雙刊

          
        
          
	          EU China Energy Magazine 2022 September Issue

          
        
          
	          中欧能源杂志2022年9月刊

          
        
          
	          EU China Energy Magazine 2022 October Issue

          
        
          
	          中欧能源杂志2022年10月刊

          
        
          
	          Digest of the Handbook on Electricity Markets - China Edition

          
        
          
	          Digest of the Handbook on Electricity Markets - International Edition

          
        
          
	          电力市场手册 （精华版）- 中国发行

          
        
          
	          电力市场手册 （精华版）- 国际发行

          
        
          
	          EU China Energy Magazine 2022 November Issue

          
        
          
	          中欧能源杂志2022年11月刊

          
        
          
	          EU China Energy Magazine 2022 Christmas Double Issue

          
        
          
	          中欧能源杂志2022年12月刊

          
        
      

      
	    
          
	      2023

          
        
          
	          EU China Energy Magazine 2023 February Issue

          
        
          
	          中欧能源杂志2023年2月刊

          
        
          
	          EU China Energy Magazine 2023 March Issue

          
        
          
	          中欧能源杂志2023年3月刊

          
        
          
	          EU China Energy Magazine 2023 April Issue

          
        
          
	          中欧能源杂志2023年4月刊

          
        
          
	          EU China Energy Magazine EU Energy Innovation Special Issue

          
        
          
	          中欧能源杂志2023年欧盟能源创新专刊

          
        
          
	          EU China Energy Magazine 2023 May Issue

          
        
          
	          中欧能源杂志2023年5月刊

          
        
          
	          EU China Energy Magazine 2023 June Issue

          
        
          
	          中欧能源杂志2023年6月刊

          
        
          
	          EU China Energy Magazine 2023 Summer Double Issue

          
        
          
	          中欧能源杂志2023年夏季雙刊

          
        
          
	          EU China Energy Magazine 2023 September Issue

          
        
          
	          中欧能源杂志2023年9月刊

          
        
          
	          EU China Energy Magazine 2023 October Issue

          
        
          
	          中欧能源杂志2023年10月刊

          
        
          
	          EU China Energy Magazine 2023 November Issue

          
        
          
	          中欧能源杂志2023年11月刊

          
        
          
	          EU China Energy Magazine 2023 Christmas Double Issue

          
        
          
	          中欧能源杂志2023年聖誕雙刊

          
        
      

      
	    
          
	      2024

          
        
          
	          EU China Energy Magazine 2024 April Issue

          
        
          
	          中欧能源杂志2024年4月刊

          
        
          
	          EU China Energy Magazine 2024 June Issue

          
        
          
	          中欧能源杂志2024年6月刊

          
        
          
	          EU China Energy Magazine 2024 August Issue

          
        
          
	          中欧能源杂志2024年8月刊

          
        
          
	          EU China Energy Magazine 2024 October Issue

          
        
          
	          中欧能源杂志2024年10月刊

          
        
      

      
	    
          
	      2025

          
        
          
	          EU China Energy Magazine 2025 January Issue

          
        
          
	          中欧能源杂志2025年1月刊

          
        
          
	          EU China Energy Magazine 2025 March Issue

          
        
          
	          中欧能源杂志2025年3月刊

          
        
          
	          EU China Energy Magazine 2025 May Issue

          
        
          
	          中欧能源杂志2025年5月刊

          
        
          
	          EU China Energy Magazine 2025 July Issue

          
        
          
	          中欧能源杂志2025年7月刊

          
        
          
	          EU China Energy Magazine 2025 September Issue

          
        
          
	          中欧能源杂志2025年9月刊

          
        
          
	          EU China Energy Magazine 2025 Christmas Issue

          
        
          
	          中欧能源杂志2025年聖誕刊

          
        
      

      
	    
          
	      2026

          
        
          
	          EU China Energy Magazine 2026 February Issue

          
        
          
	          中欧能源杂志2026年2月刊

          
        
          
	          EU China Energy Magazine 2026 April Issue

          
        
          
	          中欧能源杂志2026年4月刊

          
        
          
	          EU China Energy Magazine 2026 June Issue

          
        
          
	          中欧能源杂志2026年6月刊

          
        
      

      
	    
          
	      Joint Statement Report Series

          
        
          
	          Electricity Markets and Systems in the EU and China: Towards Better Integration of Clean Energy Sources

          
        
          
	          中欧能源系统整合间歇性可再生能源 - 政策考量

          
        
          
	          Supporting the Construction of Renewable Generation in EU and China: Policy Considerations

          
        
          
	          中欧电力市场和电力系统 - 更好地整合清洁能源资源

          
        
          
	          支持中欧可再生能源发电建设: 政策考量

          
        
          
	          ENTSO-E Grid Planning Modelling Showcase for China

          
        
          
	          ENTSO-E 电网规划模型中国演示

          
        
          
	          Accelerating the Incubation and Commercialisation of Innovative Energy Solutions in the EU and China

          
        
          
	          加速中欧创新能源解决方案的孵化及商业化

          
        
          
	          Comparative Study on Policies for Products’ Energy Efficiency in EU and China

          
        
          
	          中欧产品能效政策比较研究

          
        
          
	          欧盟和中国的能源建模报告

          
        
          
	          Integration of Variable Renewables in the Energy System of the EU and China: Policy Considerations

          
        
      

      
    
    


Table of Contents

Also By EU-China Energy Cooperation Platform Project

Letter from the Team Leader

1.  Lessons from the European Union’s inaugural Hydrogen Bank auction

2.  Understanding the EU’s Methane Regulation for coal

3.  China faces three challenges to a coal-free future

4.  The energy transition is creating a historic materials transition. Here's why

5.  Report Takeaway: Green Hydrogen Strategy

6.  News in brief

7.  Featured publication

Sign up for EU-China Energy Cooperation Platform Project's Mailing List

Also By EU-China Energy Cooperation Platform Project

	[image: ]
	 	[image: ]


[image: ]

Letter from the Team Leader

[image: ]


Dear all,

Welcome to the 2024 summer issue of EU-China Energy Magazine!

We start with an examination of the success of the EU’s inaugural Hydrogen Bank auction, where the winning bids came in lower than expected. We delve into the implications of these surprising results and consider how this innovative mechanism aligns with the EU’s vision of building a competitive green hydrogen economy.

Next, we turn our attention to the EU’s groundbreaking regulation aimed at reducing methane emissions from the energy sector, where coal mining is the largest contributor. We analyse the potential effect of this regulation on emission reductions, and discuss its impact on coal producers both within and beyond EU borders.

Our focus then shifts to China, where, despite a significant push towards renewables, coal power continues to expand to ensure energy security, operational flexibility, and heating. We explore the critical challenges in phasing down coal-fired power while meeting growing energy demands and achieving net-zero targets, as well as potential solutions to accelerate its substitution.

As the global economy shifts towards a green future, the materials market is undergoing a historic transformation driven by the rising demand for critical materials. We look at how this material transition can be effectively managed to support the energy transition, paving the way for a healthier, more sustainable world.

Green hydrogen emerges as a promising solution to reduce emissions in hard-to-abate sectors and could play a pivotal role in global decarbonization efforts. We summarise a recent IRENA report that draws lessons from hydrogen strategies worldwide, offering valuable insights for policymakers to craft their own strategies for fostering a hydrogen economy.

Another noteworthy development this summer is the release of a series of important policy documents to support China’s green transition, as you will find in our regular News in Brief section. Our monthly publication, the EU-China Energy Monitor, will continue to provide a more detailed account of these regulatory developments.

Finally, we are excited to announce a new addition to our team! This July, we welcomed Zhang Nuoxin Celeste as our Project Assistant. Celeste is fluent in Chinese, English, and Italian.

Stay connected with ECECP, and we hope you enjoy this issue!

Dr Flora Kan

ECECP Team Leader
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1.  ​Lessons from the European Union’s inaugural Hydrogen Bank auction
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The EU’s first subsidy auction for renewable hydrogen went about as well as could have been hoped. 

Millions of tonnes of fossil hydrogen are produced in the European Union using natural gas as a feedstock, resulting in roughly 12 tonnes of carbon dioxide emissions for every tonne of hydrogen. Production of hydrogen using water and renewable electricity can eliminate those emissions, but currently costs substantially more. To bridge some of that cost gap, or ‘green premium’, the EU has developed the European Hydrogen Bank (EHB), a subsidy mechanism to support the production of renewable hydrogen, aiming to increase private investment within the EU and globally.​[1]

The EHB is a ‘pay-as-bid’ auction mechanism, with prospective hydrogen producers bidding for a fixed subsidy per kilogramme of renewable hydrogen produced. Importantly, all bids must include credible evidence of preliminary contractual agreements with buyers. The first auction closed on 30 April 2024 and allocated EUR 720 million to seven renewable hydrogen projects, with an additional EUR 2.2 billion reserved for a second auction.

Winning bids were lower than expected. This means the EHB pot can support greater volumes than anticipated, though these volumes remain very small in the context of political targets.​[2] The low bids also imply some buyers are willing to pay a large share of the ‘green premium’ for renewable hydrogen over fossil hydrogen.

Notably, winning bids all originated from the Iberian Peninsula or the Nordics, areas with competitive renewable energy resources. This suggests a strong investment pull effect from renewable availability.​[3]

Political ambition exceeds joint funding reality

Assuming that winning projects go ahead and similar bids are submitted in the second auction round later this year, the EHB’s endowment of EUR 3 billion should translate into annual production of around 0.7 million tonnes (Mt) of renewable hydrogen by 2030 (with 6GW of electrolyser capacity). For context, the 2020 EU Hydrogen Strategy set a target to produce 10Mt of renewable hydrogen by 2030.

Specific and binding sectoral targets were agreed by the European Council in the revised Renewable Energy Directive (RED, EU/2023/2413) (Robinson and Laurencin, 2023). For industry (like ammonia producers), 42.5 percent of the hydrogen supply must be renewable by 2030. Renewable hydrogen products should constitute at least 1 percent of fuel supplied to the transport sector by 2030. We calculate that these obligations amount to roughly 4Mt of clean hydrogen demand, based on current fuel demand in these sectors. Figure 1 illustrates that the EHB alone is insufficient for reaching those targets.

Figure 1: 2030 renewable hydrogen targets and estimated Hydrogen Bank support (Mt)
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Source: Bruegel

Large private companies’ willingness to pay for renewable hydrogen

The cost of producing renewable hydrogen in Europe exceeds that of fossil (natural gas-based) hydrogen by between EUR 4 and EUR 6 per kilogramme. The EHB set a first-round subsidy ceiling price of EUR 4.50/kg, roughly equivalent to the green premium needed for the most competitive projects. However, the winning bids were less than 10 percent of this, at an average of EUR 0.40/kg, meaning that the remaining 90 percent of the green premium is being covered by the end consumer and some other supply-side support we will discuss later. We can infer from these results that some European buyers are willing to pay a substantial premium for renewable hydrogen over fossil hydrogen (the blue box in Figure 2 is tall relative to the overall cost indicated in green).

This is good news for two reasons. First, it demonstrates that renewable hydrogen does not need to reach price parity with fossil hydrogen (or even close) to begin displacing meaningful volumes of the fossil incumbent. Second, the burden of narrowing that cost gap does not need to be carried solely by public funds.

Figure 2: Logic of the renewable hydrogen premium and public subsidy
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Source: Bruegel.

For context, the winning bid prices in the EHB auction were a fraction of the roughly EUR 11/kg subsidy for winning bids in the UK’s latest renewable hydrogen auction round, and well below the United States tax credit of USD 3/kg, which was created under the Inflation Reduction Act. This preliminary information suggests that the EU is getting very good value from its limited funds. The use of a competitive auction design helps, with projects receiving what they ‘need’ rather than what they ‘want’. Regulations that require existing fossil hydrogen consumers to switch to renewable hydrogen (ie the RED) also help.

Two caveats apply here. First, European projects receive further non-Hydrogen Bank financial support. From 2025, renewable hydrogen producers will be considered like their fossil counterparts in the EU emissions trading system (ETS). Consequently, they will receive a share of free carbon allowances. Fossil hydrogen producers must use the allowances to compensate for their carbon emissions, but for renewable producers with no emissions to declare, these allowances can be sold for profit. The action is intended to create a level playing field whilst allowing the carbon price to function. We calculate that these could be worth roughly EUR 0.7/kg based on recent ETS prices, although the number of free credits allocated will already begin to be phased down from 2026.

Second, the winning bids from this first auction round should be operational by 2028 and therefore exempt for 10 years from the obligation to comply with the ‘additionality’ principle for renewable electricity generation.​[4] The exemption allows projects to use previously subsidised renewable electricity capacity, which comprises a large share of the capital investment for a renewable hydrogen project. This additional cost will be relevant for future projects (though second-round winners are also likely to be exempt).

Renewable pressures for the map of industrial geography

The most competitive bids were clustered in the northernmost and southernmost regions of the EU (illustrated by darker green shading in Figure 3), where renewable electricity is the cheapest. This supports the ‘renewable pull’ hypothesis for energy-intensive manufacturing industries, for which theoretical evidence is provided by Verpoort et al (2024).

[image: IMG_256]

Figure 3: Average cost of hydrogen (EUR /kg) implied from Hydrogen Bank bids

The disbursement of EU support for clean technologies is geo-agnostic and driven by techno-economic analysis to identify the most competitive projects. That is the case both for the EHB and the broader Innovation Fund, which supports green tech.​[5] If competitiveness is increasingly determined by a ‘renewable pull’, difficulties will arise in reconciling European economic efficiency with national political interest.

An innovative feature of the EHB is its offer for ‘auctions-as-a-service’. Participating countries can contribute domestic funds to the wider European auction, which are then used to support their most competitive domestic bids that did not clear under the European-wide budget threshold. This financial support benefits from special treatment under state aid procedures (European Commission, 2024).

The EHB auctions-as-a-service mechanism means countries can use national subsidies to protect or grow domestic hydrogen production. Germany is the sole country to have used this feature so far, contributing EUR 350 million​[6] through auctions-as-a-service to support 0.09 GW of domestic projects in the first round. The same EUR 350 million distributed to the most efficient European project would have supported approximately 0.7 GW or around eight times more capacity. Austria is reportedly​[7] also poised to contribute EUR 400 million to clear domestic projects at a similar bid price to Germany.

A tension may emerge between regions with natural competitiveness for renewably fuelled energy-intensive sectors and fiscally powerful countries with existing competitiveness in fossil-fuelled energy-intensive sectors. Striking the correct balance between exploiting areas of renewable abundance while managing existing areas of industrial agglomeration, across the European Union, will be essential. Nevertheless, the results of the first EHB auction were as positive as could have been hoped for the EU’s clean hydrogen goals.


By Ben McWilliams, Bruegel Affiliate fellow


James Kneebone, Research Associate, Florence School of Regulation

This article was originally published by Bruegel, and republished with permission from Bruegel and Florence School of Regulation 
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