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What Europe must learn from China’s ascent 
in critical technologies 

 The global race for dominance in critical technologies – artificial 
intelligence (AI), semiconductors and quantum computing – is 
reshaping economic and geopolitical power dynamics. While the 
US leads in breakthrough innovations (by the number of novel 
patents filed, which we have tracked using large language 
models to identify which patents since 2019 have brought about 
breakthroughs in critical technologies), China’s meteoric rise 
points to how rapidly the landscape is changing.  
 
Analysis of the areas in which China and the US are excelling 
shows that the US still dominates in the most advanced fields, 
particularly quantum technology. China ranks second on average 
but dominates major subfields in semiconductors, such as 
fabrication, to which China has deployed $90 billion in subsidies 
in the last few years. In AI, China is refining and deploying basic 
research on video and image processing, crucial for autonomous 
driving and surveillance. Chinese companies with access to 
massive data volumes, such as ByteDance, have a huge 
advantage in these fields, being able to turn their breakthroughs 
– in the form of novel patents – into readily monetisable products 
that can in turn feed new breakthroughs. 
 
Europe’s strongest critical technology area is the most embryonic 
– quantum technology, in particular subfields including 
photonics. However, Europe is clearly behind in AI and 
semiconductor technologies when measured by the number of 
breakthrough innovations (novel patents). 
An even more concerning issue for Europe is that it is slow to 
adopt the breakthroughs of US and Chinese first movers. The 
average delay in replicating a novel patent filed by an American 
or Chinese company – or even another European company in a 
different European Union member state – is about a year. China 
takes less than half this time to replicate novel patents from US 
or European companies – particularly impressive in relation to the 
US when one considers that the US government has imposed 
tight export controls to limit Chinese access to critical 
technologies. The US also replicates patents, whether Chinese or 
European, very rapidly. 
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Europe’s slowness in replicating critical technology breakthroughs is probably due to 
market fragmentation and weak cross-country linkages between industry and academia; 
regulatory hurdles and language barriers could also be factors. In addition, European 
companies are smaller than American or Chinese companies, meaning that their 
innovation activities do not benefit from the same economies of scale. 
 
That European companies have a size disadvantage when it comes to investing in research 
and development (R&D) can be seen from examining the global league tables of filers of 
novel patents in critical technologies. In the US, tech companies dominate in all three fields 
(AI, semiconductors and quantum). In China, there is a greater variety of companies (from 
insurance to telecom and tech). In Europe, there are fewer companies and more public 
research entities, though with some exceptions, particularly in telecoms. 
Several policy remedies are available to Europe. First, EU-wide sandboxes for rapid patent 
licensing and cross-border tech transfer could be created, which should reduce replication 
delays. Second, grants from Horizon Europe, the EU’s research funding programme, could 
focus more on applied R&D in scalable domains such as semiconductor fabrication, to 
generate monetary incentives for the deployment of new innovations. Third, public 
procurement could be used to generate demand for critical technologies, again fostering 
the application of European breakthroughs. Fourth, a ‘Critical Tech Observatory’ could be 
launched at EU level to track global patents and help trigger fast-follower strategies. Finally, 
Europe’s recent push for military expenditure should offer new opportunities to fund 
innovation in critical technologies, as many military applications are dual-use. 
 
All in all, China’s ascent in critical technologies underscores two truths. 
 
First, scale is needed to advance in radical technologies because the resources required are 
massive. China has the scale; despite its size, the EU does not. A fragmented single market 
is not only a problem for companies that want to scale-up – it also hinders innovation. The 
existence of diverse market ecosystems in EU countries may look enriching in terms of 
variety but, in a world in which economies of scale dominate, this model is insufficient. 
 
Second, China demonstrates that innovation without diffusion is unsustainable. For 
innovation in basic research to find the necessary financing, companies must find ways to 
commercialise it. This requires close industry-university partnerships, more R&D in critical 
technologies at the company level and likely also in different sectors.   
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This marketing communication and the information contained in 
this publication and any attachment thereto is exclusively intended 
for a client base consisting of professionals, eligible counterparties 
and qualified investors.  

This document and any attachment thereto are strictly confidential 
and cannot be divulgated to a third party without the prior written 
consent of Natixis. If you are not the intended recipient of this 
document and/or the attachments, please delete them and 
immediately notify the sender.  

Reference prices are based on closing prices (if mentioned in this 
document). 

Distribution, possession or delivery of this document in, to or from 
certain jurisdictions may be restricted or prohibited by law. 
Recipients of this document are required to inform themselves of 
and comply with all such restrictions or prohibitions. Neither Natixis, 
nor any of its affiliates, directors, employees, agents or advisers or 
any other person may be deemed liable to any person in relation to 
the distribution, possession or delivery of this document in, to or 
from any jurisdiction.  

This document has been developed by our economists. It does not 
constitute a financial analysis and has not been developed in 
accordance with legal requirements designed to promote the 
independence of investment research. Accordingly, there are no 
prohibitions on dealing ahead of its dissemination.  

This document and all attachments are communicated to each 
recipient for information purposes only and do not constitute a 
personalized investment recommendation. They are intended for 
general distribution and the products or services described herein 
do not take into account any specific investment objective, financial 
situation or particular need of any recipient. This document and any 
attachment thereto shall not be construed as an offer nor a 
solicitation for any purchase, sale or subscription.  

Under no circumstances should this document be considered as an 
official confirmation of a transaction to any person or entity.  

This document and any attachment thereto are based on public 
information and shall not be used nor considered as an undertaking 
from Natixis. 

Natixis has neither verified nor carried out independent analysis of 
the information contained in this document. Accordingly, no 
representation, warranty or undertaking, either express or implied, 
is made to the recipients of this document as to or in relation to the 
relevance, accuracy or completeness of this document or as to the 
reasonableness of any assumption contained in this document. 
Information does not take into account specific tax rules or 
accounting methods applicable to counterparties, clients or 
potential clients of Natixis. Therefore, Natixis shall not be liable for 
differences, if any, between its own valuations and those valuations 
provided by third parties; as such differences may arise as a result 
of the application and implementation of alternative accounting 
methods, tax rules or valuation models. The statements, 
assumptions and opinions contained in this document may be 
changed or may be withdrawn by Natixis at any time without notice. 

Prices and margins are indicative only and are subject to change 
at any time without notice depending on, inter alia, market 
conditions. Past performances and simulations of past 
performances are not a reliable indicator and therefore do not 
anticipate any future results. The information contained in this 
document may include results of analyses from a quantitative 
model, which represent potential future events that may or may not 
be realized and is not a complete analysis of every material fact 
representing any product. Information may be changed or may be 
withdrawn by Natixis at any time without notice.  

The statements, assumptions and forecasts contained in this 
document reflect the judgment of its author(s), unless otherwise 
specified, and do not reflect the judgment of any other person or of 
Natixis. The information contained in this document should not be 
assumed to have been updated at any time subsequent to the date 
shown on the first page of this document and the delivery of this 
document does not constitute a representation by any person that 
such information will be updated at any time after the date of this 
document.  

Natixis shall not be liable for any financial loss or any decision taken 
on the basis of the information disclosed in this presentation and 
Natixis does not provide any advice, including in case of investment 
services. In any event, you should request for any internal and/or 
external advice that you consider necessary or desirable to obtain, 
including from any financial, legal, tax or accounting adviser, or any 
other specialist, in order to verify in particular that the transaction 
(as the case may be) described in this document complies with your 
objectives and constraints and to obtain an independent valuation 
of the transaction, its risk factors and rewards.  

All of the views expressed in this report accurately reflect the 
author’s personal views regarding any and all of the subject 
securities or issuers. No part of author compensation was, is or will 
be, directly or indirectly related to the specific recommendations or 
views expressed in this report. The personal views of authors may 
differ from one another. Natixis, its subsidiaries and affiliates may 
have issued or may issue reports that are inconsistent with, and/or 
reach different conclusions from, the information presented herein.  

[Natixis may have Conflicts of Interest : Natixis may from time to 
time, as principal or agent, be involved in a wide range of activities 
globally, have positions in, or may buy or sell, or act as market 
maker in any securities, currencies, financial instruments or other 
assets which are the underlying of the instruments to which this 
presentation relates. Natixis activities related to those instruments 
may have an impact on the price of the relevant underlying asset 
and may give rise to conflicting interests or duties. Natixis may 
provide services to any member of the same group as the recipient 
of this presentation on or any other entity or person (a Third Party), 
engage in any transaction (on its own account or otherwise) with 

the recipient of the presentation or a Third Party, or act in relation 
to any matter for itself or any Third Party, notwithstanding that such 
services, transactions or actions may be adverse to the recipient of 
the information or any member of its group, and Natixis may retain 
for its own benefit any related remuneration or profit. In addition, 
Natixis may, whether by virtue of the types of relationships 
described in this paragraph or otherwise, from time to time be in 
possession of information in relation to a particular instrument that 
is or may be material in the context of that instrument and that may 
or may not be publicly available or known to you. Providing to you 
an indicative price quotation or other information with respect to any 
such instrument does not create any obligation on the part of 
Natixis to disclose to you any such information (whether or not 
confidential).]  

The stocks/companies mentioned might be subject to specific 
disclaimers. Please click on the following link to consult them: 
https://www.research.natixis.com/GlobalResearchWeb/main/globa
lresearch/DisclaimersSpecifiques 

Natixis is supervised by the European Central bank (ECB).  

Natixis is authorized in France by the Autorité de Contrôle 
Prudentiel et de Régulation (ACPR) as a Bank -Investment 
Services Provider and subject to its supervision.  

Natixis is regulated by the Autorité des Marchés Financiers in 
respect of its investment services activities.  

Natixis is authorized by the ACPR in France and regulated by the 
Financial Conduct Authority (FCA) and the Prudential Regulation 
Authority in the United Kingdom. Details on the extent of regulation 
by the FCA and the Prudential Regulation Authority are available 
from Natixis’ branch in London upon request.  

In Germany, NATIXIS is authorized by the ACPR as a bank – 
investment services provider and is subject to its supervision. 
NATIXIS Zweigniederlassung Deutschland is subject to a limited 
form of regulation by the Bundesanstalt für 
Finanzdienstleistungsaufsicht (BaFin) with regards to the conduct 
of its business in Germany under the right of establishment there. 
The transfer / distribution of this document in Germany is performed 
by / under the responsibility of NATIXIS Zweigniederlassung 
Deutschland.  

Natixis is authorized by the ACPR and regulated by Bank of Spain 
and the CNMV (Comisión Nacional del Mercado de Valores) for the 
conduct of its business under the right of establishment in Spain.  

Natixis is authorized by the ACPR and regulated by Bank of Italy 
and the CONSOB (Commissione Nazionale per le Società e la 
Borsa) for the conduct of its business under the right of 
establishment in Italy.  

Natixis, a foreign bank and broker-dealer, makes this report 
available solely for distribution in the United States to major U.S. 
institutional investors as defined in Rule 15a-6 under the U.S. 
securities Exchange Act of 1934. This document shall not be 
distributed to any other persons in the United States. All major U.S. 
institutional investors receiving this document shall not distribute 
the original nor a copy thereof to any other person in the United 
States. Natixis Securities Americas LLC, a U.S. registered broker-
dealer and member of FINRA, is a subsidiary of Natixis. Natixis 
Securities Americas LLC did not participate in the preparation of 
this report and as such assumes no responsibility for its content. 
This report has been prepared and reviewed by authors employed 
by Natixis, who are not associated persons of Natixis Securities 
Americas LLC and are not registered or qualified as research 
analysts with FINRA, and are not subject to the rules of the FINRA. 
In order to receive any additional information about or to effect a 
transaction in any security or financial instrument mentioned 
herein, please contact your usual registered representative at 
Natixis Securities Americas LLC, by email or by mail at 1251 
Avenue of the Americas, New York, NY 10020. The stocks 
mentioned might be subject to specific disclaimers. Please click on 
the following link to consult them: 
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DisclaimersSpecifiques 

In Canada, Natixis operates through Natixis Canada Branch which 
is supervised and regulated by the Office of the Superintendent of 
Financial Institutions (OSFI) as a Foreign Bank Branch (Schedule 
3– Lending only) .  Natixis Securities Americas LLC is not a 
registered broker-dealer in any Canadian province but operates 
under the International Dealer Exemption in each province. 
NATIXIS is not a registered broker-dealer in any Canadian province 
and operates under the International Dealer Exemption in Quebec 
and Ontario. Any securities transaction or other offer, sale, or 
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Business Operator (Director General of Kanto Local Finance 
Bureau (Kinsho) No. 2527 and is supervised by the Financial 
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subject securities or issuers. No part of author compensation was, 
is or will be, directly or indirectly related to the specific 
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and/or reach different conclusions from, the information presented 
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In Hong Kong, this document is for distribution to professional 
investors only (as defined in the Securities and Futures Ordinance 
(Cap.571) of Hong Kong and any rules made under that 
Ordinance). 
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Australian Securities & Investments Commission and holds an 
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