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Key enabling technologies for 
Europe's technological sovereignty 

Key enabling technologies (KETs) are important for the EU's future competitiveness and 
prosperity. They have been a priority for EU industrial policy since 2009, and in 2018 were defined 
as comprising the following six technologies: advanced manufacturing, life-science technologies, 
micro/nano-electronics and photonics, artificial intelligence, and security and connectivity 
technologies. With the increased attention in EU political discourse regarding dependencies on 
third countries, technological sovereignty has become a central topic when it comes to the six 
KETs. Attention has only been strengthened by the Covid-19 pandemic crisis, due to its impact on 
many value chains. This STOA study analyses the EU's performance in developing and protecting 
ownership and know-how in these critical technologies, with a focus on research and industrial 
leadership, and in comparison with strong global players such as China and the United States of 
America. This briefing summarises the policy options proposed in the study. 

Challenges to technological sovereignty 
Each KET faces a unique set of challenges, however five global challenges could be addressed by 
policy action. The first comes not from an assessment of the technologies themselves, but from the 
EU political landscape. This is the fragmentation, i.e. the lack of joint action and coordination 
between different levels of governance and sometimes different policies, which makes it 
comparatively difficult for the EU to amass sufficient resources to reset the playing field in its own 
favour, compared to individual states such as China or the United States of America (USA). The other 
four challenges derive from the analysis and are more specific to the KETs. They include: 

• Lack of resources/raw materials: Europe is dependent on third countries for access 
to many of the critical raw materials or resources needed in the context of KETs. 
Quality datasets, which as fundamental enablers for artificial intelligence (AI) can also 
be considered as a resource, are not available to the vast majority of European 
companies. 

• Dependence on non-European suppliers: In several KETs (i.e. micro/nano-
electronics and photonics, and life-science technologies), many of the supply and 
value chains depend on non-European companies and know-how, which places 
Europe in a position of dependency in the global geo-political context. 

• Digital skills: A lack and the drain of technological experts and know-how can be 
observed, compromising European industry and academia. In a more digitalised and 
connected society, the acquisition of specialised digital and technical skills for both 
workers and end users are essential to make use of the full potential of KETs. 

• Commercialisation of research results: Europe struggles to turn outputs of scientific 
research results into commercial products and retain them in Europe. The majority of 
successful business models and products come from non-European companies. 
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Strengths and weaknesses of the EU 
When it comes to the six KETs and Europe's 
technological sovereignty, the EU is often 
compared to the USA and China in its 
performance. This comparison highlights 
EU weaknesses, but also demonstrates a 
few strengths. 

A key weakness is overall research and 
development (R&D) intensity. The EU is 
still short of its 3 % target, trailing countries 
such as Israel, South Korea, Japan, the USA, 
and, since recently, also China. However, 
the EU and its Member States have made 
major steps in increasing public R&D 
funding through national and European 
funding instruments with a total 
investment of about €90 billion. There is still a lack of private funding, however, which is also 
exemplified by the fact that the often smaller European companies can hardly compete with 
American and Chinese technology giants, especially in micro/nano-electronics and AI. Europe has 
nevertheless been strong in developing a competitive start-up ecosystem across all KETs, the risk 
being that these are purchased by larger non-European competitors. Finally, while the EU still 
performs strongly in research, especially in advanced manufacturing, and in international research 
collaboration, there is concern about the lack of skills indicated by the low number of STEM 
graduates. 

Policy options for Europe's technological sovereignty 
A new EU strategy for KETs, building on an institutionalised policy dialogue among Member 
States, EU and stakeholders, could coordinate EU and Member States' strategies towards the 
common goal of technological sovereignty in KETs. A continuous dialogue could focus on how 
technological developments affect Europe's technological sovereignty. Such a dialogue and the 
ensuing strategy could lead to increased awareness and reinforced commitments. It could include 
smart regional specialisation and small and medium-sized enterprises (SMEs) in the implementation 
and build on their strengths. Monitoring of not only the market and technology aspects of KETs, but 
also the regulatory aspects, could be ensured to check implementation, identify and share best 
practices, and address the risks.  

Such a strategy would require an action plan that can address the KETs-related challenges in order 
for the EU to work towards sovereignty in key technologies. Therefore specific policy options, 
outlined on the next page, could:  

 Ensure access to critical raw materials and decrease dependencies on a few third 
countries for access to the resources needed in the context of the KETs. For data driven 
KETs such as AI this also concerns access to data. 

 Overcome dependencies on non-European suppliers and know-how carriers in 
manufacturing that provide key inputs in areas such as micro-electronics and life 
sciences by improving EU manufacturing capabilities. 

 Provide the relevant digital and technical skills required for the development of KETs 
as well as those that citizens need in an increasingly digitalised and connected society. 

 Improve commercialisation of research results in the EU to ensure that European 
research activities lead to the growth of European companies, technologies are brought 
to the market and know-how is retained in the EU. 

Technological sovereignty – A definition 

In EU political discourse, technological sovereignty is 
often used interchangeably with strategic autonomy or 
digital sovereignty, and is brought up when it comes to 
concerns regarding technology (e.g. lack of R&D 
spending), economics (e.g. access to materials along 
value chains) and regulation (e.g. impact of 
technologies on European values). In light of this, 
technological sovereignty can be defined as 'the ability 
for Europe to develop, provide, protect and retain critical 
technologies required for the welfare of European citizens 
and prosperity of businesses, and the ability to act and 
decide independently in a globalised environment'. 
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Overview of specific policy options 
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Note: Small circles indicate the stakeholders involved (EU = European Institutions, MS = Member States, RC = Regions and cities, AER = 
Academia, education and research, and IND = Industry/Business). 

This document is based on the STOA study 'Key Enabling Technologies for Europe's technological sovereignty' 
(PE 697.184) published in December 2021. The study was written by Tiana Ramahandry, Vincent Bonneau, 
Emarildo Bani and Nikita Vlasov (IDATE Digiworld), Michael Flickenschild and Olga Batura (ECORYS), and 
Nikolay Tcholtchev, Philipp Lämmel and Michell Boerger (Fraunhofer FOKUS). It was requested by the Panel 
for the Future of Science and Technology (STOA) and managed by the Scientific Foresight Unit, within the 
Directorate-General for Parliamentary Research Services (EPRS) of the Secretariat of the European Parliament. 
STOA administrator responsible: Nera Kuljanic. 
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