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There’s a growing consensus that in 
the field of artificial intelligence (AI), 

the European Union (EU) lags behind 
China and the US. Even Thierry Breton, the 
European Commissioner for Internal 
Market, recently admitted that the EU 
missed the first wave of AI. During that 
wave, AI was used mainly in consumer 
applications, such as search engines and 
speech recognition. In the imminent 
second wave, industrial applications of 
AI—such as predictive maintenance and 
quality control that are based on image 
recognition—will spread through the global 
economy. 

Although the European Commission has 
recently unveiled its ambitious plans in a 
document titled Shaping Europe’s Digital  
Future: Strategies for Data and AI, policy-
makers and leaders alike believe that the 
EU won’t catch up with the global leaders 
in AI anytime soon. Two years ago, former 
Google China president, venture capitalist, 
and AI expert Kai-fu Lee bluntly stated 
that Europe wasn’t in the running for even 
a bronze medal in the global AI race. In an-

other interview, Lee added that the US will 
“continue its hegemony…in Western Eu-
rope” in AI. That begs the question: can 
the EU ever catch up?

The good news: not all is lost. There’s enor-
mous potential for the development and 
deployment of AI technologies in the EU 
because it has a large number of world-
class, global companies that are industry 
leaders. However, realizing that potential 
requires far-reaching policy reforms that 
enable the EU’s industry players to use AI 
at scale in their operations. The EU holds 
several aces in its hand, but it must play 
them right away. 

How the EU Compares on AI 
Competitiveness 
To understand how members of the EU 
compare with other countries, BCG Hen-
derson Institute developed a set of criteria 
to measure the AI competitiveness of sev-
eral economies. (See Exhibit 1.) The re-
search drew on the following definition 
from Harvard University professor Michael 

https://www.bcg.com/publications/2018/artificial-intelligence-will-reshape-companies-industries-nations-interview-kai-fu-lee.aspx


Boston Consulting Group  |  BCG Henderson Institute� 2

E. Porter: “A nation’s competitiveness de-
pends on the capacity of its industry to in-
novate and upgrade.” Our objective was to 
help policymakers and executives make de-
cisions and take actions, so we focused on 
AI’s economics, rather than its impact on 
areas such as the environment or the fu-
ture of work. 

The analysis concentrated on two aspects. 
The first was whether a country has the ca-
pacity to develop AI. We considered several 
factors in determining a country’s capacity, 
including the local availability of the right 
kind of talent and the accessibility of start-
up funding by private-sector and govern-
ment players. 

The second aspect that we analyzed was 
whether a country had the capacity to de-
ploy AI. To assess this, we considered 
whether companies developing AI applica-
tions could commercialize them and imple-
ment them at scale in local industries. 
These companies would need access to an 

AI-ready market, ample local data to train 
algorithms so that they can be used effec-
tively, and sufficient infrastructure, such as 
supercomputers.

Our analysis shows that in terms of AI com-
petitiveness, countries can be categorized in-
to four groups: champions, aspiring leaders, 
labs, and underperformers. (See Exhibit 2.)

Champions. China and the US have devel-
oped enormous innovation capabilities and 
excel at using AI to improve productivity. 
They are light years ahead of every other 
country in the world.

Aspiring Leaders. France, Germany, Japan, 
South Korea, and the UK have reached the 
threshold level of innovation capability, and, 
because of large domestic industries, they 
also possess an AI-ready market. Importantly, 
if we were to treat the EU as one country—
that is, if we were to assess the combined 
capacity of all member countries—it would 
be closer to the champions in terms of AI 

• Vibrancy of community
Number of AI startups

• Availability of talent
Number of R&D AI researchers

• Output from research 
Number of AI patents

• Future readiness1  
Score in the IMD World Digital 
Competitiveness Ranking 2019

• Accessibility of startup financing
Private equity and venture capital 
financing as a percentage of GDP

• Government commitment to AI
Public investment as a percentage of 
GDP

• Adaptability of the legal framework 
to digital business models
Score in the Insight Report: The Global 
Competitiveness Report 20192

• Size of the market
GDP

• AI readiness of the market
Future readiness multiplied by a 
country’s working population

• Volume of data
Total amount of mobile data that is 
uploaded and downloaded

• Access to infrastructure
Number of supercomputers, and the 
market share in field-programmable 
gate array microprocessors and 
supercomputers

“A nation’s competitiveness depends on the capacity of
its industry to innovate and upgrade.”

—Michael E. Porter, Professor, Harvard University, 1990

What determines a nation’s competitiveness?

Technology development Startup infrastructure Application
commercialization

Implementation on
an industrial scale

Measures of capacity to develop AI Measures of capacity to deploy AI

Exhibit 1 | The AI Competitiveness Criteria

Sources: IMD World Competitiveness Center; World Economic Forum; BCG Henderson Institute analysis.
Note: We calculated an AI competitiveness score from 0 to 1 for each country using the following formula: the country’s score minus the 
lowest country score divided by the difference between the lowest and highest country scores in the data set.
1IMD World Digital Competitiveness Ranking 2019 defines future readiness as the level of preparedness of an economy to assume its digital 
transformation.
2World Economic Forum.
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competitiveness. However, as we demonstrate 
later, the EU is a highly fragmented market.

Labs. Countries such as Denmark, Finland, 
Ireland, the Netherlands, and, in the EU’s 
proximity, Israel have all developed the 
capacity to innovate, with Israel even at par 
with the champions in this regard. However, 
industries in these countries don’t have the 
scale to fully benefit from their nation’s 
capabilities. As a result, these countries are 
entirely dependent on other countries to 
capitalize on the AI that they’ve developed, 
which is unlikely to lead to AI competitive-
ness. These countries will be able to 
become more competitive only by negotiat-
ing mutually beneficial partnerships with 
companies and countries outside the EU.

Underperformers. Most Southern and 
Eastern EU economies (including, for 
example, Italy) haven’t built their innova-
tion capabilities to a global level yet. They 
also possess a limited capacity to deploy AI.

The EU’s Paths 
To catch up with the global leaders, the 
EU’s economies have to take paths that re-
flect their current competitive positions. 

First, the underperformers must upgrade 
their fundamental capabilities, such as tal-
ent and funding, to support business inno-
vation. Without those capabilities, they will 
find it difficult to develop industrial AI ap-
plications.

The silver lining is that improving innova-
tion capabilities has been the priority in 
the 18 national AI plans that we studied. 
That focus has yielded impressive results: 
the EU has 5.7 million AI developers, lead-
ing both China and the US, according to 
Atomico. Still, as of the first quarter of 
2020, the EU has spawned only 4 AI uni-
corns, compared with 11 in China and 28 in 
the US, according to our research. 

Second, the aspiring leaders and labs should 
strike global partnerships to expedite the 
business application of their technologies. 
These countries face a stiff challenge: when 
companies around the world seek partner-
ships, digitally mature companies from Chi-
na and the US are usually the most attrac-
tive options. That’s because innovation 
capabilities are only one criterion; compa-
nies’ ability to use AI at scale is equally criti-
cal—a competency that companies in Chi-
na, in particular, have clearly demonstrated. 
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Exhibit 2 | The AI Competitiveness Landscape

Source: BCG Henderson Institute analysis.
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Why China Excels—and the  
EU Lags 
Although the EU has equally well-developed 
innovation capabilities, China has pulled 
ahead in developing and deploying AI tech-
nologies because of the country’s capacity 
to get its companies to adopt AI technolo-
gies. In fact, China has become a champion 
because it meets all the requirements need-
ed to deploy AI applications at scale. 

China excels at commercializing AI be-
cause the size of its economy creates a 
large market for such applications. In addi-
tion, coordinated government support has 
resulted in the rise of an adequate number 
of industrial ecosystems, neither too few 
nor too many (as there are in the EU). Im-
portantly, these ecosystems, and the partic-
ipants in them, are AI ready; China’s digital 
ecosystem orchestrators—such as Alibaba, 
Tencent, and Haier—play a key role in en-
suring that. For example, Alibaba.com and 
JD.com digitized one-third of China’s retail 
stores in less than two years’ time. Having 
proactively digitized small and medium en-
terprises, these companies now exert a dig-
ital pull in many industries. 

Vast amounts of the data required for ma-
chine learning are also available in China 
because of public and private initiatives. 
For example, MBH, one of China’s largest 
data-labeling companies, already employs 
300,000 data labelers; early in 2020, MBH 
indicated that it hoped to grow its work-
force by 50%. In addition, China has the 
largest number of supercomputers in the 
world, which is an advantage. In 2019, it 
hosted about 40% of the 500 most powerful 
computers in the world, according to 
Top500.org, while the EU and even the US 
hosted only about 20% each. 

By comparison, the EU has struggled to 
successfully commercialize AI at scale. The 
market has been highly fragmented, al-
though a unified EU market may be poten-
tially large. Because the policy incentives 
that are in place encourage national eco-
systems, they result in the creation of sub-
scale national monopolies, rather than the 
making of potential EU champions. Brexit 
will only make fragmentation worse; the 

UK accounted for about 70% of AI invest-
ments in the EU from 2008 through 2019. 

Moreover, EU companies and industries  
aren’t AI ready. They trail those in China 
and in the US in terms of digitization. One 
reason is the lack of direct pull from digital 
ecosystem orchestrators. As a result, EU 
companies have a long way to go before 
they will be AI ready. 

Access to data also remains fragmented in 
the EU, and although language differences 
play a part, those can be overcome. The re-
vised Public Sector Information Directive 
and the recently unveiled European Strate-
gy for Data will go a long way to ensure 
that governments and companies share 
data, but much more needs to be done in 
this area. 

Finally, the EU’s computing foundations 
are weaker than China’s. Most of the 
world’s quantum computing companies, 
cloud service providers, and chip manufac-
turers aren’t based in member countries. 
New EU initiatives—such as Quantum 
Flagship, which plans to invest €1 billion 
over ten years to develop quantum com-
puters—will help, but such programs risk 
being too focused on research. And even 
these efforts lack scale, compared with 
those in, say, China, which invested $10 bil-
lion in the National Laboratory for Quan-
tum Information Sciences. 

How the EU’s Policies Must 
Change 
The EU is trying to catalyze the industrial 
application of AI at scale, but major shifts 
in thinking will be necessary to ensure the 
effort succeeds. The newly installed Euro-
pean Commission has to shift policy dra-
matically in three ways: 

•• Expand the EU’s Digital Single 
Market. The EU has announced several 
initiatives to expand the Digital Single 
Market. One such initiative is the 
creation of common data spaces in the 
EU for strategic sectors. However, to 
foster an AI-enabling market, the EU 
has to bring about more sweeping 

https://bcghendersoninstitute.com/as-covid-19-crisis-reveals-europe-urgently-needs-to-digitize-its-industry-2d0d2d01d6e1
https://bcghendersoninstitute.com/as-covid-19-crisis-reveals-europe-urgently-needs-to-digitize-its-industry-2d0d2d01d6e1
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changes. Member countries must 
support the development of ecosystems 
at the EU level, rather than at the 
national level. They must tackle the fear 
that competition will rise because of 
data integration and pool their national 
incentives. Without pan-EU ecosystems, 
the Digital Single Market is unlikely to 
become a reality. 

•• Ensure AI sovereignty. European 
Commissioner Breton rightfully poses 
that the EU cannot make its digital tran-
sition happen without AI sovereignty. 
The EU needs to access the most 
advanced AI-enabling technologies and 
data in the world, and it must apply 
them according to EU rules and values. 
Although the European Commission’s 
data strategy, presented in February 
2020, is a good first step, much more 
has to be done. 
 
It’s critical for the governments of mem-
ber countries to learn to dance with the 
world’s digital titans, but the govern-
ments must do so only on their terms. 
Cooperating with companies that are 
more committed to EU AI sovereignty is 
the only way that the EU can become 
more AI competitive. 

•• Drive scale in AI usage. The EU’s 
policymakers have proposed many 
industrial programs—such as the 
Important Projects of Common Europe-
an Interest in 2018 and the screening of 
foreign direct investments—to provide 
a fillip to the deployment of AI in its 
industries. Although these programs 
play an important role, they can easily 
turn into protectionist policies or be 
perceived that way globally. With the 
world’s attitude toward globalization 
changing, the EU has to walk a fine line, 
so that it ensures a level playing field 
for its companies without adopting a 
protectionist posture.

How EU Businesses Must Lead 
the Charge 
If the EU is to become more AI competi-
tive, EU companies will have to play a piv-
otal role. They must work with foreign cor-
porations not only because it is a necessity 
but also because it will prove to be mutual-
ly beneficial.  

The EU’s automotive manufacturing seg-
ment is proof of all that its industry has to 
offer. Automakers (such as Volkswagen 
Group, Mercedes-Benz, and Fiat Chrysler, 
which is completing its merger with PSA 
Group) own the connection to the custom-
er, the manufacturing capacity, the indus-
trial data, and the production ecosystem. 
Although AI hardware and software play-
ers from around the world (such as Intel’s 
Mobileye and Google’s Waymo) are taking 
the lead in developing autonomous driving 
technologies, they won’t make much head-
way in the EU on their own. That’s why 
Waymo has teamed up with Fiat and Tesla 
had tied up with Daimler. The EU auto ma-
jors are in a position to demand partner-
ships on an equal footing. Rather than 
sticking to the transactional level, they 
should strike relationships that include 
long-term knowledge and data sharing. 

To do that, EU companies have to change 
their mindsets. In addition, they have to 
become more AI ready if they are to be re-
garded as attractive partners for companies 
from China and the US. They can draw in-
spiration from Amazon’s legendary Bezos 
Mandate. In 2002, Amazon founder and 
CEO Jeff Bezos sent a note insisting that 
the company’s software teams would share 
data, functionality, and communications 
only through service interfaces, and that all 
service interfaces, without exception, 
would have to be designed so that they 
could be shared with developers in the out-
side world. That’s the kind of radical think-
ing that’s needed today if EU Inc. is to 
come from behind and win the AI race. 

https://www.ted.com/talks/francois_candelon_how_do_we_stop_the_massive_inequality_dominating_the_world_economy
https://www.ted.com/talks/francois_candelon_how_do_we_stop_the_massive_inequality_dominating_the_world_economy


Boston Consulting Group  |  BCG Henderson Institute� 6

About the Authors
François Candelon is a managing director and senior partner in the Paris office of Boston Consulting 
Group. He is the global director of the BCG Henderson Institute. You may contact him by email at  
candelon.francois@bcg.com.

Hans-Paul Bürkner is the chairman of BCG, in the firm’s Frankfurt office, and a member of BCG Hen-
derson Institute’s Innovation Sounding Board. He was the president and CEO of BCG from 2004 through 
2012.

Sylvain Duranton is a managing director and senior partner in the firm’s Paris office. He is the global 
leader of BCG GAMMA. You may contact him by email at duranton.sylvain@bcg.com.

Nikolaus Lang is a managing director and senior partner in BCG’s Munich office. He is the global leader 
of BCG’s Global Advantage practice and an alumni fellow of the BCG Henderson Institute. You may con-
tact him by email at lang.nikolaus@bcg.com.

Rodolphe Charme di Carlo is a principal in the firm’s Paris office, and he is an ambassador at the BCG 
Henderson Institute. You may contact him by email at charmedicarlo.rodolphe@bcg.com.

Midas De Bondt is a project leader in BCG’s Brussels office, and he is an ambassador at the BCG Hen-
derson Institute. You may contact him by email at de.bondt.midas@bcg.com.

About BCG
Boston Consulting Group partners with leaders in business and society to tackle their most important 
challenges and capture their greatest opportunities. BCG was the pioneer in business strategy when it was 
founded in 1963. Today, we help clients with total transformation—inspiring complex change, enabling or-
ganizations to grow, building competitive advantage, and driving bottom-line impact.

To succeed, organizations must blend digital and human capabilities. Our diverse, global teams bring deep 
industry and functional expertise and a range of perspectives to spark change. BCG delivers solutions 
through leading-edge management consulting along with technology and design, corporate and digital 
ventures—and business purpose. We work in a uniquely collaborative model across the firm and through-
out all levels of the client organization, generating results that allow our clients to thrive.

About BCG Henderson Institute
The BCG Henderson Institute is the Boston Consulting Group’s strategy think tank, dedicated to exploring 
and developing valuable new insights from business, technology, and science by embracing the powerful 
technology of ideas. The Institute engages leaders in provocative discussion and experimentation to ex-
pand the boundaries of business theory and practice and to translate innovative ideas from within and 
beyond business. For more ideas and inspiration, sign up to receive BHI INSIGHTS, our monthly newslet-
ter, and follow us on LinkedIn and Twitter: @BCGHenderson.

© Boston Consulting Group 2020. All rights reserved. 6/20

For information or permission to reprint, please contact BCG at permissions@bcg.com. To find the latest 
BCG content and register to receive e-alerts on this topic or others, please visit bcg.com. Follow Boston 
Consulting Group on Facebook and Twitter.

mailto:candelon.francois%40bcg.com?subject=
mailto:duranton.sylvain%40bcg.com?subject=
mailto:lang.nikolaus%40bcg.com?subject=
mailto:charmedicarlo.rodolphe%40bcg.com?subject=
mailto:de.bondt.midas%40bcg.com?subject=



