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EU and US clean energy innovation policy 
Achieving climate neutrality may depend on a few technologies: The International Energy Agency scenario 
for net zero by 2070 predicts that half of the emissions reductions depend on low-carbon hydrogen, carbon 
capture, utilisation and storage (CCUS), bioenergy, and electrification of end-use sectors such as heating 
and transport. Further investment in research and development (R&D) is essential for helping 
commercialise these technologies. Yet energy sector R&D spending is stymied by high capital costs, long 
development timelines, and scarce opportunities for demonstration and de-risking. This drives away 
venture capital funds, which invested US$1 billion in US energy companies in 2019, compared to 
US$20 billion in healthcare and US$70 billion in information technology (IT) companies. Moreover, only a 
small share of private clean energy investment supports innovative companies, with the majority financing 
mature technologies like wind and solar. In fact, solar is mature today largely thanks to R&D, which was the 
most important driver of cost reductions from 1980 to 2012, more decisive than economies of scale or 
'learning by doing'. As the EU and USA increasingly recognise the potential locked in breakthrough, clean-
energy technologies, they are upgrading their innovation journey with a focus on market deployment. 

Background: Remaining challenges for innovative clean energy technologies  
Public money usually targets early R&D, but in the energy sector, these technology-push policies rarely lead 
to widespread deployment. A Columbia Center on Global Energy Policy report explains that even after 
successful demonstration, the uptake of new technology is slow, as the small number of highly regulated 
players remain reluctant to take on high risks and overhaul existing infrastructure. Demand-pull policies, 
such as public procurement, prize competitions, and milestone payments, are needed to create early 
markets. Nonetheless, offshore wind energy is rapidly maturing thanks to its development in Europe, which 
currently holds 80 % of global offshore wind capacity, reaching 20 gigawatts (GW) in 2019. The US lags 
behind with nearly 500 times less capacity at 42 megawatts. With the Biden administration's goal of 30 GW 
of offshore wind by 2030, commercialising floating offshore wind technology is crucial: more than half of 
viable US offshore wind area is over 60 metres deep. Because offshore wind has a higher capacity and 
greater consistency than other renewables, it is ideal for powering clean hydrogen production. Yet the high 
cost of capital for electrolysers combined with the need for consistent, low-cost electricity create a sticky 
status quo, in which 96 % of hydrogen is produced from natural gas or coal through steam methane 
reforming. Meanwhile, the USA leads on CCUS, with almost half of the world's operating CCUS facilities. 
Availability of extensive carbon dioxide (CO2) pipeline networks, demand for CO2 for enhanced oil recovery, 
and public funding have created a more favourable environment in the US. While the cost of CCUS varies, 
as more concentrated streams of CO2 resulting from industrial processes make capture easier, its capital-
intensive nature makes investors question the potential return on investment and triggers calls for stronger 
policy incentives. 

European Union position  
The EU has a myriad of innovation programmes, the primary one being Horizon Europe, the EU framework 
programme for research and innovation. Projects with climate objectives are to receive 35 % of its seven-
year, €95.5 billion budget. Beyond project funding, it facilitates public-private 'European Partnerships' and 
has dedicated the European Innovation Council to support start-ups and market creation for breakthrough 
innovations. Another programme, the Innovation Fund, supports demonstrations of low-carbon 
technologies. It is funded through the EU Emissions Trading System, meaning that the predicted, ten-year 
budget of €20 billion depends on the carbon price. The European Investment Bank also supports 
innovation through investment in technological development, education and upskilling. Furthermore, the 
European Commission pursues technology-specific strategies to accelerate deployment. It released a 
strategy on offshore renewable energy in November 2020, addressing offshore and floating wind, wave and 
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tidal energy, and floating solar power. In July 2020, the European Commission released the EU hydrogen 
strategy, to scale up the manufacturing of electrolysers to produce hydrogen from wind energy. The EU 
stands to benefit from the hydrogen economy, as it boasts many of the market leaders in electrolysis. 
Finally, previous EU investment to deploy CCUS from 2008 to 2017 failed, due to adverse investment 
conditions, including uncertainty around regulatory frameworks and policies, as well as a low carbon price 
after 2011. The European Commission nonetheless underscores the need to support CCUS through the 
Innovation Fund. Horizon Europe also funds CCUS R&D efforts.  

European Parliament role and responsibilities 
In its February 2018 resolution on clean energy innovation, the European Parliament expressed concern about 
the number and complexity of EU financial instruments, calling for greater coherence and potentially to pool 
funds. A July 2021 resolution on a new European Research Area (ERA) echoed these concerns, asking the 
Commission to provide Member States and regions with guidance on the best implementation of synergies and 
to develop approaches to improve public-private investment cooperation. The Parliament's January 2020 
resolution on the European Green Deal also comments on the opportunity to create symbiotic connections 
across industries and institutions. More broadly, it underlines the importance of the mission-oriented Horizon 
Europe programme, welcomes the creation of an offshore renewable energy strategy, and emphasises the value 
of collecting and sharing data. Finally, in a May 2021 resolution, the European Parliament expressed support for 
the EU hydrogen strategy, emphasising the value of further R&D and demonstration projects. 

United States' position 
Research on US clean energy innovation is led in part by the Department of Energy (DOE). It oversees 
17 national laboratories, constituting one of the world's largest scientific research systems. These labs have 
produced innovations like open-source analysis tools used in the majority of floating offshore wind 
platform designs. The DOE also facilitates public-private research partnerships like the National Offshore 
Wind R&D Consortium, consisting of leading project developers (e.g. Shell and Ørsted) and state-level 
agencies. Under the Biden administration, the DOE has also launched the Earthshots Initiative, aimed at 
mobilising the government for a concerted innovation effort. The first Earthshot on hydrogen aspires to 
reduce the cost of clean hydrogen by 80 % in one decade, for which the DOE is looking broadly to 
renewables, nuclear, and thermal conversion as power sources. If successful, the DOE expects a five-fold 
increase in demand for clean hydrogen. In July 2021, the DOE launched the Earthshot to decrease the price 
of long-duration energy storage by 90 % in a decade. The DOE also runs a CCUS programme. In partnership 
with industry, CO2 injection tests have stored more than 11 million tonnes of CO2 in depositional settings 
since 2003. Finally, for the last stage of commercial deployment, the DOE runs the Loans Program Office, 
which has US$40 billion in debt financing. This includes the Advanced Technology Vehicles Manufacturing 
Loan Program of US$17.7 billion, which helped jumpstart early manufacturing for Tesla.  

US Congress role and responsibilities 
Congress has passed bills in favour of energy innovation. During the Trump administration, Congress protected 
clean energy programmes from budget cuts, instead raising energy R&D spending by one-third. With the 
importance of fossil fuels in many regions, Congress is especially supportive of CCUS. The Bipartisan Budget Act 
of 2018 included the FUTURE Act, which extended the value of the 45Q tax credit for CO2 capture to US$50 per 
tonne of carbon-dioxide stored in secure geological spaces, and US$35 when used for commercial purposes. The 
Consolidated Appropriations Act passed in 2020 was also transformative for energy R&D. It included the Energy 
Act of 2020, which allocates US$35 billion for the DOE's R&D activities, supports technologies like wind, solar, 
and CCUS, as well as directs the Energy Secretary to create demand-pull innovation policies such as prize 
competitions and milestone-based demonstration projects. The budget bill also included the Better Energy 
Storage Technology Act, which authorises US$50 million to support the creation of public-private projects on 
energy storage technology and directs the Energy Secretary to create 'moonshot' goals for improved energy 
storage capacity, the latter now realised in the Energy Storage Earthshot. Congress also increasingly shows 
interest in hydrogen. The proposed Clean H2 Production Act would create a production and an investment tax 
credit for hydrogen using methods at least 50 % cleaner than current production methods. Finally, in early 
November 2021, the US Congress approved the bipartisan, US$1 trillion infrastructure package, which also 
addresses the need for hydrogen, CCUS, and energy storage demonstration projects.  
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