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About this report

This report has been developed by Implement Economics, the Eco-
nomics Practice of Implement Consulting Group, and Implement’s
Digital Transformation Practice. The research has been developed in
partnership with Google to explore the opportunities for Europe to
accelerate innovation, productivity, and competitiveness with Al.

Innovation and cross-border collaboration based on state-of-the-
art technology are essential for European businesses to stay com-
petitive in the Al era. This report includes the authors’ assessments
of Google’s contributions to the European innovation ecosystem
through investment and partnerships, and highlights the impact

of bringing global technological advancements to businesses and
researchers across the continent.

Google offers leading cloud and Al technologies and is among the
pioneers in the recent Al breakthrough. Its Al leadership approach
covers the full Al stack: infrastructure and computing, research,
models, and products that are both deployed in Google’s own
services and offered to partners and businesses through its cloud
platforms. By combining products, expertise, and models, Google
provides tools and infrastructure that can support business trans-
formation and improve operations at scale.

The authors of the report are Bodil Emilie Hovmand, Sissel M. An-
dersen, Anders Thor Lundberg, Alexander Jagd Oure, and Martin H.
Thelle. Martin H. Thelle is a senior partner in Implement’s Economics
Practice, while the other authors are economists in the same prac-
tice, all based in Copenhagen.

The authors wish to thank Dr. Antonin Bergeaud from HEC in Paris
and numerous Google experts for their contributions to this report.

Disclaimer

This report (the “Report”) has been prepared by Implement Consulting Group (Implement). The purpose
of this Report is to explore the opportunities for Europe to accelerate innovation, productivity and com-
petitiveness with Al.

All information in the Report is derived from or estimated by Implement’s analysis using proprietary and
publicly available information (“Implement”). Google has supplied use cases which are publicly available
(“Use Cases”). Google does not endorse any estimates made in Implement’s Report. In addition to the
primary market research and publicly available data, Implement’s analysis is based on third-party data
provided by Google. In preparing the Report, Implement has, without independent verification, relied
on the accuracy of the Use Cases made available by Google. Where information has been obtained by
Implement from third-party sources, other than Google, this is clearly referenced in the footnotes. The
Report is based on work conducted from March to August 2025. Implement will not make any represen-
tation or warranty as to the correctness, accuracy or completeness of the contents of the Report or as
to the sufficiency and/or suitability thereof for the reader’s purposes, nor does Implement assume any
liability to the reader or any other legal entities for any losses or damages resulting from the use of any
part of the information in the Report.



Foreword

Europe faces a pressing need to enhance its
competitiveness and secure its future pros-
perity. For over twenty years, the continent has
lagged behind major economies due to sluggish
productivity growth. The Draghi report empha-
sises that the key to overcoming this challenge
lies in boosting productivity through innovation.

Al offers a pivotal opportunity to accelerate
innovation by fostering new businesses, in-
creasing productivity, and speeding up scientific
discovery. In the Al era, European businesses
and policymakers must embrace a mindset of in-
novation, and leverage cutting-edge technology
to remain competitive.

This report examines how Al can accelerate
innovation in Europe, building on last year’s
findings that estimated an 8% (EUR 1.2-1.4 tril-
lion) GDP boost from Al adoption in ten years. It
provides insights into strategic Al initiatives that
can revitalise Europe’s economic landscape and
outlines opportunities across three dimensions:

@ Producing Al

@ Inventing with Al

@ commercialising Al


https://cms.implementconsultinggroup.com/media/uploads/articles/2024/The-economic-opportunity-of-generative-AI-in-the-EU/The-economic-opportunity-of-AI-in-the-EU.pdf
https://cms.implementconsultinggroup.com/media/uploads/articles/2024/The-economic-opportunity-of-generative-AI-in-the-EU/The-economic-opportunity-of-AI-in-the-EU.pdf

Accelerating Al innovation
can unlock a EUR 450 billion
economic boost for Europe

Europe can both produce more Al and use Al more for inventions.
Producing more Al in Europe is a EUR 200 billion opportunity
of which the majority (75%) is estimated to be in Al applications
and services. Inventing more with Al can unlock another EUR 250
billion in annual economic value for a combined EUR 450 billion.




GDP potential in 2034
EUR billion

- = - = Potential driven by innovative

~ - - = digital businesses

Al value chain

Producing Al

Europe must take part in building
Al models, data centres and Al
applications. Expanding the Al
value chain in the EU is a EUR 200
billion opportunity.

250

Al in R&D and science
Inventing with Al

Al is already accelerating
scientific breakthroughs in the
EU. We estimate that Al could
unlock EUR 250 billion in
annual economic value from
accelerating R&D innovation.
Ideas are getting harder to find,
but Al can reignite innovation
productivity in Europe.

450

Al innovation
potential

Al-powered
innovative digital businesses

Commercialising Al

Growing and scaling more
innovative digital businesses
in Europe is estimated to drive
30-40% of the Al innovation
potential.



Google enables Al

production, innovation and
commercialisation in Europe

Breakthrough innovation rarely happens in
isolation; it results from global collaboration,
with researchers building upon each other’s
discoveries. The development of the internet
is a classic example. More recently, the 2017
Transformer paper, which laid the foundation
for today’s Al breakthroughs, was authored
by eight Google researchers—four of whom
are from Europe.

This model—combining international R&D

with leading European talent—is a powerful
engine for progress. It highlights the dual role
that companies like Google play: they not only
contribute to the local European innovation
ecosystem through investment and partnerships
but also serve as a bridge, bringing global
technological advancements to businesses and
researchers across the continent.

Google contributes to Al-driven
innovation in Europe across all three
dimensions.



Producing Al

Google has contributed to growing the European

Al value chain by:

-

->

->

building seven_data centres

developing 13 cloud regions

building multiple crucial subsea cables
connecting Europe to the world

providing energy-efficient cloud capacity
powered by renewable energy

building the Gemini family of Al models

investing in wind, solar and other projects
that add new carbon-free electricity to the
European grid

partnering with European companies to
provide sovereign cloud infrastructure

simplifying Al integration for European
companies and the public sector using tools
like Vertex Al and Agentspace

deploying Google’s Cloud TPUs to provide
researchers and businesses with cutting-
edge Al computing power

Inventing with Al

Google has contributed to European
R&D innovation by:

-

saving researchers hundreds of millions
of years in research time by making Al
solutions like AlphaFold available to all
researchers free of charge

creating strong research hubs, e.g. in Zurich
employing 5,000 people

supporting over 12 million people across
Europe to gain key digital skills since 2015

partnering with research institutions across
Europe, such as Institut Curie, to apply Al in
e.g. cancer diagnosis and treatment

publishing over 2,700 Al research papers
in 2020-23, advancing global scientific
understanding

developing Co-Scientist, an Al system to
accelerate scientific discovery by helping
researchers test hypotheses and analyse
data

offering NoteBookLM, an Al tool that
supports research and discovery by helping
users analyse their own materials

Commercialising Al

Google technologies and activities foster
innovation and productivity enhancements
for European businesses by:

->

providing advanced technologies like Med-
PaLM and Gemini through Google Cloud
Platform

contributing an estimated EUR 560 billion
in annual worker productivity through tools
like Google Search and Workspace

investing more than USD 500 million in
40 promising European startups through

Google Ventures

helping 1,630 European startups through
the Google for Startups programmes and
initiatives

supporting specialised growth programmes
in cybersecurity, climate, and health to help
founders scale Al solutions

generating a total economic impact
of EUR 179 billion in 2023 and supporting
around 3 million jobs across Europe



https://datacenters.google/locations/
https://datacenters.google/locations/
https://cloud.google.com/blog/products/infrastructure/google-cloud-launches-42nd-cloud-region-in-sweden
https://www.gstatic.com/gumdrop/sustainability/google-2025-environmental-report.pdf
https://cloud.google.com/vertex-ai/docs/start/introduction-unified-platform
https://cloud.google.com/products/agentspace?hl=en
https://cloud.google.com/tpu?hl=en
https://sites.research.google/med-palm/
https://sites.research.google/med-palm/
https://gemini.google.com/
https://googleintheeu.publicfirst.co/
https://googleintheeu.publicfirst.co/
https://googleintheeu.publicfirst.co/
https://blog.google/outreach-initiatives/entrepreneurs/cybersecurity-startups-using-ai/
https://googleintheeu.publicfirst.co/
https://googleintheeu.publicfirst.co/
https://cloud.google.com/blog/products/ai-machine-learning/alphafold-portal-on-vertex-ai-alphafold-inference-pipeline
https://about.google/intl/ALL_ch/around-the-globe/local-info/
https://grow.google/intl/europe/about/
https://grow.google/intl/europe/about/
https://blog.google/technology/health/google-ai-institute-womens-cancers/
https://googleintheeu.publicfirst.co/
https://googleintheeu.publicfirst.co/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://notebooklm.google.com/

Main results

The three
innovation
opportunities

...and the policies that can help
make it happen

For over two decades, Europe has not kept pace with other
major economies, due to a persistent gap in productivity
growth... The root cause is a lack of innovation. Europe is failing
to translate its ideas into new, marketable technologies, and
failing to integrate those technologies into its industrial base.

The European Commission
in A Competitiveness Compass for the EU



Key findings

Boosting Europe’s competitiveness
with Al-powered innovation

This report explores the opportunities for
Europe to accelerate innovation, productivity
and competitiveness with Al. Innovation is a key
driver of productivity which, in turn, drives com-
petitiveness.

Competitiveness is the ability
to successfully compete in a global
marketplace.

Competitiveness in the Al era will mainly be driven by productivity
and less by depressing wages or devaluing currencies.

Productivity is the ability to produce
/\ more economic value with a given
O | | amount of labour and capital.

Faster innovation will help raise the EU’s
productivity growth.

Innovation is the ability to apply
new knowledge to improve products
or services.

Europe can accelerate innovation with Al both to maintain

its manufacturing leadership and to develop new breakthrough
technologies.



The Al innovation opportunity
has three dimensions

For the EU’s competitiveness, economic security and
defence capacity, it is crucial to closely cooperate with our
partners and tech allies to enhance the ability of European
tech companies to innovate and grow globally.

The European Commission
in An International Digital Strategy for the EU



Europe has three interlinked Al innovation opportunities...

. . . Al-powered
Al value chain Al in R&D and science . P . . .
innovative digital businesses

Producing Al Inventing with Al Commercialising Al
Expanding the Al value chain is crucial Al enables a new way of inventing, offer- Innovative digital businesses are pivotal
for innovation. The value chain refers to ing Europe significant opportunities to in creating Al applications that address
the industrial and commercial activities accelerate scientific discoveries and en- business challenges and diffusing Al
required to create and deliver Al solutions, hance R&D efficiency, thereby boosting innovations across the economy. As they
from foundational hardware to end-user R&D investments across the continent. scale, they make an outsized contribution
services. to the economy.

Raw materials

-
Semiconductors
ot Cloud and
supercomputers
@ | p p

Foundation models
Applications

Services
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Building more Al models, Al
applications, and Al infrastructure
can add EUR 200 billion to EU GDP

To seize the Al innovation opportunity, European businesses
need strong Al infrastructure and access to use and build on

the best Al models.

The Al value chain is an economic framework that outlines how
value is generated through the activities required to develop
and deliver Al solutions. Expanding the value chain represents
a EUR 200 billion opportunity, primarily within Al applications
and services. In this report, we analyse three main parts of the

value chain:

-

Contribution to EU GDP
by 2034 from expanding
the Al value chain

. + 2 O O EUR billion

Al infrastructure: EU GDP
potential of EUR 35-45 billion

Europe needs 2-3 times more
cloud capacity to meet fu-
ture Al demand.

This is best achieved through
open competition among all
providers, delivering according
to customers’ choice. Google
provides energy-efficient cloud
capacity powered by clean
energy and supports advanced
Al development with its novel
Al semiconductors (TPUs).

Al models: EU GDP potential
of EUR 8-15 billion

European firms like France’s
Mistral Al and Germany’s
Aleph Alpha are pioneering
in large-scale Al model de-
velopment and demonstrat-
ing success in specialised
sector applications.
Europe’s balanced copyright
framework is crucial in incen-
tivising the creation of new
foundation models, further
fostering growth in this area.
However, since only 5% of
large-scale models originate
from Europe, European innova-
tors should make the most of
global models to stay com-
petitive. Google contributes to
other businesses’ innovation
and productivity through its Al
models.

Al applications and services:
EU GDP potential of EUR
130-165 billion

Al applications and services
offer a significant growth
opportunity for Europe, with
global revenues projected to
reach EUR 1.4 trillion by 2034.
Europe’s industrial expertise
and its current 19% share of Al
application funding positions

it well to capitalise on this
growth. Google technologies,
including Vertex Al, assist Euro-
pean companies in leveraging
this opportunity by simplifying
the creation and deployment of
Al applications.

-»> Read more in part 2
of the report


https://statics.teams.cdn.office.net/evergreen-assets/safelinks/1/atp-safelinks.html
https://statics.teams.cdn.office.net/evergreen-assets/safelinks/1/atp-safelinks.html
https://cloud.google.com/tpu?hl=da
https://cloud.google.com/transform/survey-generating-value-from-generative-ai-roi-study
https://www.datocms-assets.com/79198/1749664324-competitive-dynamics-of-generative-ai.pdf
https://cloud.google.com/customers/dora-vodafone?hl=da

Annual contribution to EU GDP by
2034 from expanding the Al value
chain

EUR billion

35-45

Infrastructure Foundation models

Applications
and services

EUR 200 billion

Total

13



Accelerating R&D
and scientific discovery
with Al can add EUR 250
billion to EU GDP

-

Contribution to EU GDP by 2034
from Al's boost to R&D process

T 250 curobiion

Al is not just an invention—
it's a new way to invent,
offering major economic
potential for Europe through
R&D integration.

Ideas are getting harder to
find. Europe faces a dual chal-
lenge: a global slowdown in
R&D productivity and 20-25%
weaker returns on R&D invest-
ments compared to the US.

Al can double innovation
quality and boost R&D pro-
cess efficiency by 10-20%,
varying by domain. This is
demonstrated by AlphaFold,
which has revolutionised protein
research and potentially already
saved millions of dollars and
hundreds of millions of years in
research time.

Europe’s R&D intensive in-
dustries, such as pharma, can
benefit from Al’s R&D boost.
Al can transform drug discov-
ery, as illustrated by Google
DeepMind’s AlphaMissense,
which improves the diagnosis
of rare genetic disorders and
aids in identifying new dis-
ease-causing genes.

Al can significantly enhance
R&D efficiency, potentially
adding EUR 250 billion to EU
GDP by 2034. The wider social
returns could be up to seven
times larger than the individual
firm-level gains. Google boosts
research productivity through
university partnerships and

by supporting R&D organisa-
tions such as Materiom, which
applies Vertex Al to create
alternatives to conventional
plastics.

- Read more in part 3
of the report


https://deepmind.google/science/alphafold/
https://deepmind.google/discover/blog/a-catalogue-of-genetic-mutations-to-help-pinpoint-the-cause-of-diseases/
https://www.ebi.ac.uk/about/news/perspectives/sameer-velankar-alphafold-training/
https://www.youtube.com/watch?v=wkjglmT1_7Q

Annual contribution to EU GDP by

2034 from Al’s boost to R&D process

EUR billion

Pharmaceuticals & Biotechnology

Electronic & Electrical Equipment

Software & Computer Services

Industrial
Engineering

Technology Hardware
& Equipment

Chemicals

Health Care
Equipment & Services

Food Producers

+35-40
+30-35
+20-25
+15-20
20 25 30

+35-45

+45-55

+40-50

40

45

50
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Commercialising Al is key to both the Al innovation

potential and the Al adoption potential

Once companies reach the growth stage, they
encounter regulatory and jurisdictional hurdles
that prevent them from scaling-up into mature,
profitable companies in Europe.

Mario Draghi
in The future of European competitiveness

Contribution to EU GDP
from growing and scaling
more innovative digital
businesses

. + 5 O O EUR billion

Innovative digital business-
es are vital for commer-
cialising Al opportunities in
Europe, as they develop the
applications and solutions
that tackle business chal-
lenges and drive Al inno-
vation and adoption across
sectors. Successful European
startups building on existing Al
infrastructure, such as Syn-
thesia (Al video), ElevenLabs
(voice Al), Lovable (Al coding),
n8n (workflow automation),
and Gleamer (Al radiology)
demonstrate this potential.
For example, Gleamer uses

Med-PalLM to serve over 2,500
institutions and process 40

million examinations annually.
Google enhances the eco-
system by supporting 1,630
European startups through
its Google for Startups pro-
gramme.

Innovative digital businesses
that successfully scale make
an outsized contribution to
the economy, as they are
around 130% more produc-
tive than European compa-
nies on average. Successful
Al startups outperform com-
petitors by combining technical
expertise with sector knowl-
edge, such as in healthcare
and manufacturing.

Europe needs more inno-
vative digital businesses to
harness Al opportunities, but
scaling in Europe is hindered
by a EUR 148 billion venture
capital deficit compared to the
US in 2024, regulatory barri-
ers, and a fragmented single
market. As a result, many top
European founders relocate to
the US for better capital access
and market growth.

Bringing Europe’s innovative
digital businesses on a par
with OECD leaders would
contribute around EUR 500
billion annually to EU GDP.
Simplification of regulations,
as the Commission is plan-
ning, is crucial to invigorating
this ecosystem. Growing and
scaling more innovative digital
businesses in Europe is esti-
mated to drive 30-40% of the
Al innovation potential.

- Read more in part 4
of the report


https://cloud.google.com/customers/gleamer?hl=en
https://cloud.google.com/customers/gleamer
https://cloud.google.com/customers/gleamer
https://blog.google/outreach-initiatives/entrepreneurs/cybersecurity-startups-using-ai/
https://eithealth.eu/wp-content/uploads/2025/07/AI-Skills-and-Occupations-in-the-European-Startup-Ecosystem.pdf
https://eithealth.eu/wp-content/uploads/2025/07/AI-Skills-and-Occupations-in-the-European-Startup-Ecosystem.pdf

Annual gross contribution to EU GDP from growing
and scaling more innovative digital businesses
EUR billion

~500

250-300

Contributing to the
Al adoption potential

70-100 - Contributing to

............. —> the Al innovation
potential

Producing Al Inventing Applying Al Other Potential
with Al tech-enabled

. ‘ activities

17



Harnessing Europe’s Al
strengths requires open
competition, leveraging high-
quality data, cutting red tape,
and strategic public funding

The European Commission aims to close the
innovation gap with the Competitiveness Com-
pass by introducing policies and investments

to boost competitiveness. Their Al Continent
Action Plan includes initiatives to enhance
computing infrastructure, improve data access,
stimulate Al development, strengthen talent, and
foster a supportive regulatory environment.

Harnessing Europe’s strengths is vital to realis-
ing the Al innovation opportunity. Open com-
petition among all providers, including non-Eu-
ropean ones, enhances innovation and meets
customer needs. As the Commission notes in

its International Digital Strateqy, “no country or
region can tackle the digital and Al revolution
alone”, making collaboration with partners and
tech allies crucial for European competitiveness
and economic security.

Regulatory simplification should be one of the
priorities going forward. According to the Draghi
report, EU regulation in the digital domain has
become overly complex and burdensome, es-
pecially for young and innovative firms. The IMF
estimates that the Al Act, data privacy laws and
occupation regulation alone could reduce the
productivity gains of Al adoption by over 30%
(IMF estimate).

In the Policy Framework for Building the Future
of Science with Al, Google highlights three focus

areas - the three I's — to advance Al-driven
scientific progress. Part 5 of the report elabo-
rates on the policy recommendations found in
this analysis and links them to the Commission’s
ongoing initiatives to boost competitiveness and
innovation in Europe.


https://digital-strategy.ec.europa.eu/en/library/ai-continent-action-plan
https://digital-strategy.ec.europa.eu/en/library/ai-continent-action-plan
https://digital-strategy.ec.europa.eu/en/policies/international-digital-strategy
https://www.imf.org/en/Publications/WP/Issues/2025/04/04/AI-and-Productivity-in-Europe-565924
https://publicpolicy.google/resources/ai_policy_framework_science_en.pdf
https://publicpolicy.google/resources/ai_policy_framework_science_en.pdf

Infrastructure

The expansion of data centres is essential
for the EU’s digital progress. Europe must
modernise electricity grids to ensure a reliable
and clean energy supply and scale advanced
clean energy technologies.

Prioritise streamlining and harmonising
permitting processes for data centres,
digitalising applications, and clarifying regulato-
ry requirements to overcome current delays.

A rich, interoperable European data ecosys-
tem is vital for the responsible development
of Al. Safeguarding the EU’s enabling copyright
system is essential for fostering innovation and

maintaining competitiveness.

Investment

Encourage startups in scientific research
through grants and joint public procurement.
By leveraging the public sector’s 20-25% share
of the Al adoption potential, governments can
help create a substantial market for startups and
innovative businesses to tap into.

Consolidate fragmented public R&D funds to
incentivise risk-taking and target ‘moonshot’
projects in Europe’s strategic sectors.

Stimulate private investment by cutting red
tape and strengthening the single market.
Leverage Europe’s savings surplus to invest in
future-shaping technologies and companies,
crucial for Al innovation and adoption.

Innovation

Implement pro-science legal frameworks
with harmonised and interoperable regulations
on privacy and cross-border data flows. Further,
Europe should maintain a workable copyright
regime.

Cultivate Europe’s Al talent through interdisci-
plinary collaboration across Member States.

Specialised tools are essential for European
science, especially robust Al models aligned
with research priorities like AlphaFold,
MedGemini, and their Al co-scientist concept.


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52023JC0020
https://www.consilium.europa.eu/media/ny3j24sm/much-more-than-a-market-report-by-enrico-letta.pdf
https://deepmind.google/science/alphafold/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
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Europe’s
iInnovation gap

Europe’s competitiveness challenge
and the opportunity from Al

For over two decades, Europe has not kept pace with other major
economies, due to a persistent gap in productivity growth... The root
cause is a lack of innovation. Europe is failing to translate its ideas into
new, marketable technologies, and failing to integrate those technolo-
gies into its industrial base.

The European Commission
in A Competitiveness Compass for the EU
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-( Europe’s innovation gap )

Europe’s lack of competitiveness
is driven by an innovation gap

The Draghi report clearly diagnosed
Europe’s competitiveness problems...

GDP per capita gap, 2023
Constant PPP prices, thousand EUR

Productivity gap
GDP/hour

Productivity ~72%
contribution

EU27

EU us

I._abc'>ur ~28% ¢ Labour gap
contribution Hours/capita

Note: Right figure shows business expenditure in R&D (BERD) measured in percentage of gross domestic product (GDP).
Source: Implement Economics based on Eurostat, Draghi (2024), OECD, World Bank, and Long-Term Productivity Database of Antonin Bergeaud.

us

EU us

Over the past two decades, EU economic
growth has persistently been slower than that
of the US, and today, EU GDP per capita is 34%
lower. Around 70% of the gap in per capita GDP
versus the US is explained by lower productivity
in the EU.

First — and most importantly — Europe
must profoundly refocus its collective
efforts on closing the innovation gap with
the US and China, especially in advanced
technologies.

Mario Draghi
in The future of European competitiveness


http://www.longtermproductivity.com/

...and the primary reason
is lagging innovation

Research and innovation (R&I) drives productiv-
ity. The EU’s ability to innovate continues to trail
behind that of the US, in part due to delayed
adoption of digital technologies.

R&l investment and productivity
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Part 1

Several small European
economies have higher
productivity than the US
and are highly digitalised
despite not developing the
technology themselves

Labour productivity for selected countries, 2023

Ireland
Luxembourg
Belgium
Denmark
United States
Iceland
Netherlands
Germany
Sweden
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Finland

Italy
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Slovenia
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Lithuania
Romania
Slovakia
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Latvia
Hungary
Poland
Estonia
Croatia
Greece
Bulgaria
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https://data-explorer.oecd.org/vis?lc=en&df%5bds%5d=dsDisseminateFinalDMZ&df%5bid%5d=DSD_PDB%40DF_PDB_LV&df%5bag%5d=OECD.SDD.TPS&df%5bvs%5d=1.0&dq=BEL%2BCZE%2BDNK%2BEST%2BFIN%2BFRA%2BDEU%2BGRC%2BHUN%2BISL%2BIRL%2BITA%2BLVA%2BLTU%2BLUX%2BNLD%2BNOR%2BPOL%2BPRT%2BSVK%2BSVN%2BESP%2BSWE%2BCHE%2BGBR%2BBGR%2BHRV%2BROU%2BUSA%2BEU27_2020.A.GDPHRS..USD_PPP_H.V...&lom=LASTNPERIODS&lo=3&to%5bTIME_PERIOD%5d=false&vw=tb

A number of European countries, such as
Denmark, have higher labour productivity
than the US despite not being major
developers of digital technologies.

These countries are highly digitalised.
According to the OECD and DESI indicators,
countries such as Denmark consistently rank
highly in digital public services, broadband
coverage, and ICT usage by businesses.

This can largely be attributed to these
countries’ effective adoption and integration
of digital tools, which enhance efficiency
and output across various sectors.

This shows that Europe’s opportunity lies
not only in creating new technologies but
also in adopting and scaling them.

Relative labour productivity
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http://www.longtermproductivity.com/
http://www.longtermproductivity.com/

Part 1

The innovation gap is
not caused by a lack of
great ideas in Europe,
but by a failure to
commercialise ideas and
attract investors

A third of ideas in disruptive technologies
come from Europe...

Europe’s world-leading research institutions are pivotal in scientific
breakthroughs across disruptive technologies like computer vision,

genome editing and self-driving cars.

Origin of ideas for patents in disruptive technologies, 2020
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https://link.epo.org/web/publications/studies/en-the-role-of-european-universities-in-patenting-and-innovation.pdf?

...but many of these innovations
are not successfully commercialised

Europe’s universities are insufficiently connected
to private businesses and generate less income
from research compared to US universities. The
EU attracts about EUR 148 billion less in venture
capital than the US, which is the main source of
financing for innovative digital businesses.

Only one-third of patented inventions
registered by European universities are
commercially exploited.

Mario Draghi
in The future of European competitiveness

Source: Implement Economics based on CEPR (2009),
Dealroom, and Draghi (2024).

Venture capital investment, 2024

EUR billion

EU
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us

27


https://cepr.org/voxeu/columns/europe-lagging-behind-us-university-technology-licensing?

Part 1

The root cause of the innovation gap is a lack of private
R&D spending, low returns on R&D investment, and
regulatory complexity in the EU

Europe currently spends 2.2% of GDP on R&D, I
significantly lower than the US and the Commis- Eu rope spends EUR 500 billion less

sion’s own target of 3%. In addition, the EU has
significantly lower returns on its R&D investment. than the US on R&D...

Three key barriers are holding back private in-

vestment and depressing the returns on R&D: R&D expenditure by source of funding & 3.5%
Billion EUR and share of GDP, 2023 = U
- The complex EU regulation.
The IMF estimates that the Al Act, data pri- Public sector 884
vacy laws and occupation regulation alone Business enterprise sector
could reduce the productivity gains of Al e
. (o]

adoption by over 30%. Another recent study
shows that GDPR's rollout significantly re-
duced US investor activity in the EU, result-
ing in fewer deals and investments, especial- e 2.2% =
ly affecting newer and data-related ventures.

386
0.7%
Public sector support for R&l is inefficient 1.5%
due to a lack of focus on disruptive inno-
vation and fragmented financing, limiting
the EU’s potential to reach scale in high-
risk breakthrough technologies. EU US

Mario Draghi
in The future of European competitiveness


https://single-market-economy.ec.europa.eu/publications/2025-annual-single-market-and-competitiveness-report_en
https://single-market-economy.ec.europa.eu/publications/2025-annual-single-market-and-competitiveness-report_en
https://www.imf.org/en/Publications/WP/Issues/2025/04/04/AI-and-Productivity-in-Europe-565924
https://events.bse.eu/live/files/5605-gdprandvcpdf

- A fragmented capital market and weak single market
means that Europe’s significant savings surplus is not being
leveraged, with around EUR 300 billion of it flowing abroad,
mainly to America.

- R&D investment overly favours “mid-tech” sectors with
low productivity, while high-tech innovation struggles to
emerge and scale, unlike the dynamic shifts seen in the US.
Hence, there is a misallocation of public R&D funds with frag-
mented allocation and suboptimal incentives.

...and get 20-25% lower return
on R&D investment

R&D returns to productivity

China 0.24
us 0.20 &?
20-25% sustained lower R&D-to-labour
ROW 0.16 productivity elasticity from the EU’s R&D
expenditure as compared to the US

for the period 2008-2022

" o @

Japan 0.14


https://iri.jrc.ec.europa.eu/data
https://ec.europa.eu/eurostat/databrowser/view/rd_e_gerdtot__custom_17502014/default/table?lang=en
https://www.consilium.europa.eu/media/ny3j24sm/much-more-than-a-market-report-by-enrico-letta.pdf
https://www.consilium.europa.eu/media/ny3j24sm/much-more-than-a-market-report-by-enrico-letta.pdf
https://www.ecb.europa.eu/pub/pdf/sintra/ecb.forumcentbankpub2024_Bergeaud_paper.en.pdf#page=28.81

Part 1

Widespread Al adoption is a EUR 1.2 trillion
opportunity for Europe and five key sectors
drive 75% of the potential

If widely adopted, generative Al could boost the EU’s GDP
by EUR 1.2-1.4 trillion in ten years, which is about 8% of the GDP.

Five key sectors represent 75% of the adoption potential
from Al:

- Public sector

-> Business services

-» IT and financial services

- Wholesale and retail trade

- Manufacturing

Across Member States, the public sector potential accounts for
20-25% of the total potential, as highlighted in the Al opportunity
for eGovernment in the EU. Early adoption by governments can

accelerate Al uptake across the economy by setting an example
within existing regulations.

The upcoming Apply Al Strategy aims to enhance Al use in indus-
tries like manufacturing, automotive, energy, and pharmaceuti-
cals. While the initiative focuses on industrial applications, the
lion’s share of generative Al’s potential lies in services.


https://cms.implementconsultinggroup.com/media/uploads/articles/2025/The-ai-opportunity-for-egovernment-in-the-eu/The-AI-opportunity-for-eGovernment-in-the-EU.pdf
https://cms.implementconsultinggroup.com/media/uploads/articles/2025/The-ai-opportunity-for-egovernment-in-the-eu/The-AI-opportunity-for-eGovernment-in-the-EU.pdf

Potential impact from generative Al on EU sector GVA GVA contribution
% increase from baseline GVA after a ten-year adoption period EUR billion

Business services
and real estate

Information
and finance

Wholesale and retail
trade

Public administration,
education and health care

Utilities, raw materials

and waste +40

Tourism

and other services +100

Manufacturing

Transportation
and storage +50
Agriculture and +10

primary sectors
Construction +40

Note: The estimate assumes widespread adoption of generative Al over a ten-year period. There is much uncertainty around the capability and adoption timeline of gen-
erative Al. The size of the productivity boost depends on the difficulty level of tasks that generative Al will be able to complete and the number of jobs it can automate.
GDP is in 2024 levels. The theory for Baumol’s cost disease suggests that if sectors are unable to significantly boost productivity through Al, they will still face upward
pressure on wages from the more productive sectors. This ‘cost push’ means these less productive sectors could grow as a proportion of the economy, even as their
efficiency stagnates. It could be an obstacle for gaining competitiveness.

Source: Implement Economics based on Eurostat, Briggs and Kodnani (2024), OECD, and European Commission Competitiveness Compass.
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The Département du Var in France understands
the need to keep pace with residents’ constantly
evolving expectations.

They are now using Al to transform their oper-
ations, to create a more responsive, efficient,
and citizen-centric government. Their focus has
been on tools to drive productivity and deliver

a better service to citizens, such as chatbot,
survey chatbot, and automated transcription of
council meetings.

Their work with Google Cloud has already
yielded results, with solutions actively being
deployed and more prototypes on their way.

Google Cloud'’s expertise and leadership in Al are pivotal
in driving our Al Innovation Hub forward.

David Zurowski

General Manager in charge of Modernization
and Administration Performance, Département du Var

Source: Implement Economics based on Google Cloud.


https://www.youtube.com/watch?v=Pzgf_Qx1lGY&t=92s

La C k Of a CCeSS tO t h e Integrating Al i{')to strqtggic sectqrs vyhere Europe has t"rfaditionally
m OS t powe r fu I AI been strong will be critical to maintaining their competitive edge.
tools and innovative
a p p I icat i O N S p u ts E U R Estimated potentials of generative Al adoption in the EU
800 billion in value

bEUR ~1,200
at stake bEUR 800 (+8% of GOP)

The European Commission

(-6% of GDP)

European businesses risk missing out on the most
advanced uses of Al for more complex tasks, if

they have limited access to the most powerful Al bEUR ~400
infrastructure, models and applications. (+2% of GDP)

In a limited use scenario, where generative Al

automates only basic tasks (difficulty level 3), Limited use Full use
Europe’s Al potential could fall from 8% to 2% of
GDP, putting EUR 800 billion at risk. By contrast, Al capable of solving tasks up to...
in a full use scenario, European Al could take on g g
more sophisticated tasks (difficulty level 4) and Difficulty level: 3 More advanced Al S 4
unlock the higher potential.
This could be the result of a “made in Europe Task examples:
only” policy, requiring large capital reallocation -> Keep records of employees’ - Explain tax laws to individuals
and the time required to replicate existing models, attendance and hours worked. and companies.
for.eign infrastruc’Fure and develop homegrown -> Maintain operations data, such as - Perform statistical analysis of
chips manufacturing. time, production, and cost records. environmental data.
- Resolve customer complaints or - Write grant proposals to procure
answer customers’ questions external research funding.

Note: Task difficulty is defined using O*NET’s 1-7 scale. In the limited use scenario, generative Al is assumed to automate or assist with tasks up to level 3. The full use scenario (aligned with previous modelling)
includes tasks up to level 4. The estimate assumes widespread adoption of generative Al over a ten-year period. There is much uncertainty around the capability and adoption timeline of generative Al. The size of
the productivity boost depends on the difficulty level of tasks that generative Al will be able to complete and the number of jobs it can automate. GDP is in 2024 levels.

Source: Implement Economics based on Eurostat, and Briggs and Kodnani (2023).


https://www.youtube.com/watch?v=Pzgf_Qx1lGY&t=92s

Part 1 Europe’s innovation gap

The EU’s Al capacity according to the Tortoise Global Al Index, 2024
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Producing Al

Europe must build on its strengths
and seize opportunities along the Al value
chain to support Al innovation

“often, | have heard that we should replicate what others are doing

-

and run after their strengths. | think that instead, we should invest in
what we can do best and build on our strengths here in Europe.

Ursula von der Leyen
at the Al Action Summit, 2025

~
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- Producing Al

Europe must build | .
° N The Al value chain represents thg complete lifecycle of AI frgm
on |tS St ren gt hs an d sejze infrastructure and models (technical bedrock) to Al applications

and services (diffusion channel).

O p pO rt U n itieS a I O n g t h e AI Va I u e To seize the Al innovation opportunity, the entire European Al

o value chain will need to be expanded. In this part of the report,
Ch a I n tO e n a b I e a n d Su p po rt AI we assess Europe’s strengths and opportunities in the Al value

chain, where the EU holds a particularly emerging strength

in n Ovatio n in applications and services.

The Al value chain

Al infrastructure Al models Al applications and services
. . I n i N .
(Raw materials >> Semlconducto>C oud and >> Foundation >> Applications >> Services )-
supercomputers models

Al’s technical bedrock Al's diffusion channel
The Al supply chain is a globally inte- Broad Al adoption requires building and
grated, and no region or country has the rooting the technology into the specific
capacity to be self-sufficient or indepen- context, often best done by local businesses
dent. Innovation knows no borders and close to the integration problem.

ground-breaking innovations often result
from global research collaboration.

A4

ya
N

To seize the Al innovation opportunity, European businesses
need strong Al infrastructure and access to use and build on the
best models.



Google contributes to Al innovation
in Europe across the value chain

Examples of Google contributions along the Al value chain

The EU is one of Google’s most important engineering and development hubs,

with 42 offices located across 25 countries. Google Cloud has launched .-+ Google in the EU - Google’s products generated a EUR

13 cloud regions in Europe since 2015, helping European businesses run mission- : 179 billion economic impact in 2023 with Google tools like

critical services with reduced latency, meet local data-residency rules, enact digital : Google Search and Workspace together contributing an

transformation and stay in control of their data. . estimated EUR 560 billion in worker productivity in a single
year.

Raw materials Semiconductors SRR Foundation Al adoption
supercomputers models

Data centres & connection - Vertex Al - Google Cloud’s all-

Google has built 7 data centres : in-one platform helps European

and developed 13 cloud regions in : businesses build and deploy Al-

Europe, and built multiple crucial : powered applications easily.

subsea cables connecting Europe

to the world - all in partnership

with European companies like

Orange, T-Systems and TIM.
Cloud TPUs - Google’s specialised Gemini - Google’s cutting-edge Google Cloud Consulting - Goo-
chips have significantly contributed foundation model is fuelling innovation gle’s unified services portfolio brings
to the computational advancement at scale, and the Gemini app now has together Al strategy, custom model
that has accelerated large-scale Al. over 400 million active users. development, integration support and

training.


https://cloud.google.com/vertex-ai?hl=da
https://cloud.google.com/tpu?hl=da
https://cloud.google.com/products/gemini?hl=da
https://blog.google/around-the-globe/google-europe/google-ai-opportunity-initiative-europe/
https://cloud.google.com/consulting?hl=da
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- Producing Al

The global Al market is set for
massive growth, with the biggest
growth opportunity for the EU
being in Al applications and

services

The global Al market is project-
ed to grow 25% annually and
reach around EUR 3.4 trillion by
2034. Some forecasts go even
further. The UN estimates that
Al revenues will reach EUR 4.2
trillion in 2033. Most revenue
today comes from non-gen-
erative Al systems (85% of the
total), while generative Al's
share is expected to rise to
nearly half of the total Al
market by 2034.

The global Al market related

to the Al value chain revolves
around three core segments:
infrastructure, foundation
models, and applications and
services. Together, these

three segments are projected
to generate EUR 2.2 trillion in
revenue globally by 2034. Over
time, the focus will shift from

infrastructure and training to
inference and applications
as computing becomes more
efficient and models become
more capable.

These projections point to a
broad set of potential openings
for Europe to lead in Al solu-
tions. Among these, applica-
tions and services represent
the largest by far, growing to
almost EUR 1.4 trillion, or 60%
of the total market.

In the following three sections,
we explore the EU’s position
and economic opportunities
across the Al value chain’s
three core segments - and how
the EU can ensure its ecosys-
tem fully supports the benefits
of Al adoption and innovation.

Overall, a weak Al ecosystem would represent an obstacle
to EU companies digitalization and productivity gains [...].

Mario Draghi
in The future of European competitiveness (2024)

Forecasted global Al revenue
EUR billion 3,415

465 |nfrastructure

Foundation
models
Applications
and services

1,230 Other

Not in
scope

‘23 '24 ‘25 '26 ‘27 ‘28 ‘29 ‘30 ‘31 ‘32 ‘33 ‘34

Note: The forecasted global revenue in the Al value chain excludes revenues from devices, digital ads
and gaming (around EUR 1,200 billion in 2034). Foundation models relate only to generative Al. Gen Al
estimates from Bloomberg are extended from 2032 to 2034 while non-Gen Al estimates are extended
from 2030 to 2034.

Source: Implement Economics based on Bloomberg, FTI delta, and United Nations.


https://unctad.org/system/files/official-document/tir2025_en.pdf
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Al
infrastructure

Europe must make a rapid, efficient
and sustainable build-out of a power-
ful Al infrastructure and ensure high
data security and control

~

[.“Fthe EU must find a middle way between promoting its domestic
cloud industry and ensuring access to the technologies it needs.

Mario Draghi
in The future of European competitiveness (2024)




Part 2

The WTO emphasises that international trade,
partnerships and cooperation are vital for Al
development worldwide, as all countries are
interdependent in some part of the value chain.

Companies worldwide occupy distinct roles in
the advanced chip value chain: NVIDIA, Intel and
AMD compete in chip design, ASML (Nether-
lands) has a unique position in chip manufac-
turing equipment, and TSMC (Taiwan) handles
most fabrication of the most advanced Al chips.

The cloud market is more dispersed but still
heavily centred around the three US hyper-
scalers. Many US-owned companies operate
data centres and partner with European firms
to provide sovereign cloud infrastructure and
solutions. European companies typically con-
struct these facilities and lead the global market
in electrical systems for data centres. The recent
Al boom has added over EUR 150 billion to the
market cap of four of Europe’s oldest industrial
companies.

Recognising this intricate global dependency,
Europe’s strategic approach, reflected in the EU
Chips Act and Chips Act 2.0 discussions, aims
for resilience, not isolation. The EU International
Digital Strategy reinforces this perspective by
promoting close collaboration with “partners
and tech allies to enhance the ability of Europe-
an tech companies to innovate and grow glob-
ally”.

The Al infrastructure value
chain is globally integrated and
interdependent, requiring global
cooperation and partnerships

The rise of Al is likely to require an increased international
trade in goods and services related to that value chain.

World Trade Organisation
in Trading with intelligence (2024)



Global share of leading companies
in Al infrastructure subsegment
%

Specialised leadership within subsegments,
e.g. Europe in EUV lithography machines, in-
creases value chain control/sovereignty

by preventing single nations from fully
controlling chip production.

Design of Al chips Chip manufacturing equipment Fabrication
2023 data: Excludes Al chips 2023 data: ASML is the sole 2022 data: Covers logic
unavailable for purchase producer of EUV lithography chips that are <= 7nm

machines

Source: Implement Economics based on World Trade Organisation
(WTO), Ipnest, Gartner, and Sastry et al. (2024).

< 100%

Others
35%

Compute provision

This covers the entire cloud
market and is not specific to
Al compute

Zy
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- Al infrastructure

CPU

GPU

TPU

Comparable chip performance of running neural network, 2017

Predictions per second

5,482

13,194

225,000

Google’s invention of Tensor Processing Units
(TPUs) in 2015 has significantly contributed
to the computational advancements that have
accelerated large-scale Al. These specialised
chips are designed for large-scale Al evolving
around complex matrix computation.

The first TPU could deliver 15-30x more output
than CPUs and GPUs when generating machine
learning predictions. Google has since con-
tinued to innovate and improve its TPUs, most
recently with the Ironwood release, which is
nearly 30 times more power efficient than the
first Cloud TPU.

Google’s TPU chip technology is used by Gen-
erali, one of Europe’s largest insurance compa-
nies, through Google Cloud’s Al-optimised in-
frastructure. Generali leverages these advanced
chips to power its computer vision-based claims
automation system, which analyses vehicle
damage photos and estimates repair costs in
real time. By utilising Cloud TPUs, the company
has accelerated model training and enabled

a production-ready workflow, supporting its
mission to deliver faster, more efficient customer
service.

Note: Complex matrix computation refers to performing large numbers of mathematical opera-
tions on grids of numbers (matrices), such as multiplying or transforming them. These opera-
tions are the foundation for many Al tasks, including recognising patterns, processing images,
and training neural networks.

Source: Implement Economics based on Google Cloud.


https://cloud.google.com/blog/products/ai-machine-learning/an-in-depth-look-at-googles-first-tensor-processing-unit-tpu

The
challenge

The
solution

The
impact

Development and deployment of Al applications
present a core challenge: achieving high com-
putational performance while managing hard-
ware innovation and controlling costs.

Google’s Al Hypercomputer directly addresses
these needs with solutions designed for flexibili-
ty and optimization:

Choice of hardware: Offering a range of per-
formance-optimised hardware, including TPUs
and NVIDIA GPUs.

Choice of software: Combining Al-optimised
software like Kubernetes Engine and popular
open-source frameworks such as Jax

and Pytorch.

Flexible use: Providing flexible consumption
models, such as the Dynamic Workload Sched-
uler and Google Distributed Cloud.

Organisations have cheaper access to train,
deploy and scale Al applications using frontier Al
technology and their preferred tools of choice.
The Dynamic Workload Scheduler, for example,
saves customers more than 50% on Al work-
loads versus on-demand.

Source: Implement Economics based on Google Cloud.
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https://cloud.google.com/blog/products/ai-machine-learning/an-in-depth-look-at-googles-first-tensor-processing-unit-tpu

Part 2

Europe needs 2-3 times more cloud capacity to meet future Al

demand, and this is best achieved in an open market

Europe currently hosts about 10 GW of da-
ta-centre capacity (~18% of global total).
Forecasters project that European data centre
capacity will need to double or triple towards
2030 to meet future demand. Not all new ca-
pacity is expected to be used for Al. By 2030,
25-30% of European data centre capacity is
expected to be consumed by Al, compared to
less than 5% today.

To expand capacity, Europe must leverage the
best available and most cost-effective solu-
tions and set clear rules, allowing all market
participants to contribute to the capacity
expansion and compete on transparent and fair
terms.

This aligns with the EU’s Cloud and Al Develop-
ment Act, which aims to close the data centre
gap with the US and China by tripling the EU’s
data centre computation capacity in the next
five to seven years.

European data centre capacity

GW

40

35

30

25

20

15

10

9-10

2024

2025

2026

2027

2028

2029

2030

x3.2


https://www.goldmansachs.com/insights/articles/ai-to-drive-165-increase-in-data-center-power-demand-by-2030
https://www.goldmansachs.com/insights/articles/ai-to-drive-165-increase-in-data-center-power-demand-by-2030
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14628-Cloud-and-AI-Development-Act_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14628-Cloud-and-AI-Development-Act_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14628-Cloud-and-AI-Development-Act_en

Sovereignty offerings from
Google Cloud

Goog|e Cloud Customer data, access, and sovereignty
Data Boundary controls in public cloud

Google Cloud Regional operational sovereignty
Dedicated from local independent partners

Google Cloud Fully air-gapped running in
Air-Gapped customer’s environment

®
®

The
challenge

The
solution

The
impact

European businesses face a core challenge:
adopting Al and cloud technology while en-
suring data sovereignty and complying with
EU regulations.

Google is actively addressing these needs
with solutions designed for stringent Europe-
an requirements:

Data Boundary within the public cloud lets
customers store data in a chosen region and
control the encryption keys.

Dedicated where Google collaborates with
European entities like S3NS (France) ensuring
local operation and compliance.

Air-Gapped offers solutions for highly sensi-
tive workloads.

Google’s commitment empowers Europe-
an organisations to confidently accelerate
digital transformation and allows Europe to
innovate at the highest speed while ensuring
local compliance and autonomy.

Source: Implement Economics based on Google Cloud.
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https://cloud.google.com/blog/products/identity-security/google-advances-sovereignty-choice-and-security-in-the-cloud
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- Al infrastructure

Google owns and operates seven data centres
located across the EU in Ireland, Germany, the

Netherlands, Denmark, Finland and Belgium,
providing customers with highly secure digital
infrastructure. Several additional EU data cen-
tres are currently under development.

These data centres help meet the growing de-
mand for Al and cloud services, bringing crucial
compute capacity to people and businesses
across Europe.

On average, Google-owned data centres deliver
approximately 6x more computing power today
for the same amount of electrical power that
they used five years ago.

Google data centres in Europe are powered by
renewable energy, with investments in wind and
solar adding new carbon-free electricity to the
European grid. Google estimates that the new
clean energy agreements signed in 2024 could
generate nearly 4x more electricity than the
incremental load growth from 2023 to 2024.




Location of European Google Data Centres,
2025

Hamina,
Finland  °

AR Fredericia,
NP Denmark

Middenmeer & Eemshaven,
Netherlands

Dublin,
Ireland
St. Ghislain, ,
Belgium S
Hanau, ,
Germany %

Source: Implement Economics based
on Google and Public First.



https://blog.google/outreach-initiatives/sustainability/2024-environmental-report/
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-( Al applications and services )

Growing the Al infrastructure in Europe

could contribute EUR 35-45 billion annually

to the economy by 2034

Forecasted global revenue in the Al infrastructure segment
EUR billion

465

15-20% market share
equivalent to...

annual contribution
to GDP

105

+35-45 Eur billion

2023 2034

Note: EU market shares are estimated according to the EU’s share of global ICT revenue, its share of global data centre
capacity, its share of the global GenAl market, and its projected share of global data centre capacity by 2030. Revenue num-
bers are converted to GVA using the latest available data (2022) for the ratio between value added and net turnover for the
EU27's Computer programming, consultancy and related services sector from Eurostat. Economic effects are calculated on a
Gross Value Added (GVA) basis and then converted to Gross Domestic Product (GDP) using the EU27 GVA-to-GDP ratio from
2024. GDP equals GVA by adding net product taxes.

Source: Implement Economics based on Bloomberg, Draghi (2024), Goldman Sachs, and Eurostat.

Global revenue in the Al infrastructure segment
is projected to increase from EUR 105 billion in
2023 to around EUR 465 billion in 2034.

Based on Europe’s expected market share of
15-20%, a conservative estimate shows that
growth in the European Al infrastructure could
contribute EUR 35-45 billion to the EU’s GDP
annually by 2034.

This uplift would mainly be driven by investments
in domestic data centres, where the capaci-

ty is expected to grow between 2-3x towards
2030. More data centres in the EU will generate
economic activity within the region, regardless
of whether they are built and operated by EU or
non-EU companies.

Data centre capacity is essential to pursuing the
Al innovation opportunities and Europe needs
to have access to frontier compute technolo-
gy to drive innovation of the most advanced Al
applications.

Note that GDP contributions are obtained from
revenue estimates based on the ratio between

revenue and GDP from Eurostat (see full details
in the note).
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Al
models

Give better opportunities for European
Al models to flourish, and ensure access
to the best Al models



Part 2

European innovators want to
have the choice to leverage the
best Al models for innovation

Large Al models by origin
Number of models

424
(5%)
28

29

51

127

161

By origin
(of developing organisation)

EU
United Kingdom

Multinational

RoW

China
Foundation models are the technological
bedrock of the Al innovation opportunity.
Foundation models are Al systems trained on

. massive datasets. Some excel at language
United .
States tasks, others at vision or code. They are

developed by various suppliers, including Eu-
ropean firms such as France’s Mistral Al and
Germany’s Aleph Alpha.

Of the more than 400 large-scale Al models
available globally, only 22 models originated
from Europe (5% of the global total). In 2024,
68% of foundation models were available either
through an API or with open weights, making
them accessible for a wide range

of uses.


https://epoch.ai/blog/open-models-report#a-classification-of-accessibility

A recent survey shows that access to the global
pool of Al models is important for EU innovators.
Nearly half of European startups and scaleups
(46%) say that access to Al models from outside
Europe is important to their business.

Important

Neutral

Not
important

Perceived importance to European businesses of Al built outside of Europe
% of respondents

“To what extent is access to cutting-edge Al technol-
ogies built by companies outside of Europe important
to your business?”

58%

...of respondents who
consider access to non-
European Al models
important report sourcing

31%

them from North America.

23%

Source: Implement Economics based on Notion Capital survey (2024).
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Part 2

New foundation models
are being launched in
a highly competitive

market

The market for Al models is growing, with firms
continually developing and refining models to
enhance capabilities in text, image, audio, vid-
eo, and specialised areas such as protein and
DNA sequencing.

Model releases are frequent; the Stanford Al
Index reported that 61 notable models were
launched in 2024, and their size continues
to increase.

Although training these systems can be costly,
with GPT-4 exceeding USD 100 million, Deep-
Seek recently claimed to have trained its R1
model for just USD 5.6 million, achieving com-
parable performance. Building new generalist
foundation models comes with immense finan-

cial and computational challenges, with large
pools of money having already been invested.
Instead, Europe’s strategic advantage lies in
creating specialised, fine-tuned models for
narrower applications, where European compa-
nies such as Mistral in defence and Aleph Alpha
in government and enterprises have already
demonstrated success.

The OECD has assessed the competition risks
within Al foundation models using indicators
such as barriers to high-quality data access and
economies of scale. The OECD finds those risks
to be speculative and sees no evidence they are
impeding effective competition in foundation
models, suggesting the market remains open to
newcomers and innovation.



https://hai.stanford.edu/ai-index/2025-ai-index-report
https://www.wired.com/story/openai-ceo-sam-altman-the-age-of-giant-ai-models-is-already-over/
https://www.oecd.org/content/dam/oecd/en/publications/reports/2024/05/artificial-intelligence-data-and-competition_9d0ac766/e7e88884-en.pdf

Source: Implement Economics based
on Stanford University, OECD, Wired,
McKinsey, and the listed companies’
official documentation.

Examples of generative Al models shows that there
are many options available for each modality

Protein
structures or
Text Image Audio or music 3-D Video DNA sequences

Google/ . . . )
Dgggl\ﬁind Gemini 2.5 Imagen MusicLM DreamFusion Imagen Video AlphaFold 3
Microsoft NUWA-Infinity VALL-E NUWA-Infinity NUWA-Infinity BioEmu-1
Amazon Amazon Titan Deep Composer
NVIDIA MT-NLG Edify Edify Edify MegaMol BART
Cohere
Anthropic Claude 3 Sonnet
Al21 Labs
Mistral Mistral Large 2 Pixtral Large
Aleph Alpha
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Al models

Gemini has become a central Al platform within
Google, integrated into products such as Search,
Workspace, Chrome, Android XR, and the stand-
alone Gemini app. As a foundational model,
Gemini also unlocks new innovations in areas
such as Robotics, helping robots perform tasks
with greater accuracy.

Across Google’s Al systems, more than 480
trillion tokens are now processed each month in
prompts and responses, powering applications
from rapid prototyping to data-driven research.

Within this ecosystem, the Gemini app has grown
to over 400 million monthly active users, reflect-
ing its broad adoption and role in enabling new
ideas and access to advanced Al capabilities.

According to a Google survey, enterprise custom-
ers using Gemini for Google Workspace report

an average time savings of 105 minutes per user
per week, with 75% of daily users noting improved
quality of their work.


https://deepmind.google/discover/blog/gemini-robotics-on-device-brings-ai-to-local-robotic-devices/
https://blog.google/around-the-globe/google-europe/google-ai-opportunity-initiative-europe/
https://blog.google/around-the-globe/google-europe/google-ai-opportunity-initiative-europe/
https://blog.google/around-the-globe/google-europe/google-ai-opportunity-initiative-europe/
https://blog.google/products/google-cloud/gemini-at-work-ai-agents/

Success rate across nine different robotics
tasks using different models
%

I Gemini Robotics Gemini Robotics On-Device Previous Best On-Device

Robots’ ability to follow natural language
instructions, and complete highly-dexterous
tasks like unzipping bags or folding clothes:

80
70
60
50
40
30
20
10
0
Visual generalisation Semantic generalisation Action generalisation
(e.g. ability to recognise cups (e.g. understand that a mug, (e.g. ability to open cabinet door
of different colours, sizes etc.) a glass, and a bottle are all con- with a different handle/hinge)

tainers for liquids)

Source: Implement Economics based on Google DeepMind.
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Al models

The Transformer architecture was introduced in
the 2017 paper Attention Is All You Need, au-
thored by eight Google researchers. It is widely
regarded as one of the most important techno-
logical breakthroughs of recent decades.

Transformer models are at the heart of many of
today’s leading generative Al systems. They drive
much of the progress we see in applications such
as large language models, image generation,

and other Al tools that can produce text, code,
images, and more.

As of 2025, the paper has been cited more than
189,000 times, placing it among the top ten
most-cited research papers of the 21st century.

Six of the eight authors were born outside the
United States, with several having studied at
European universities—making this breakthrough
a result of truly international collaboration with a
substantial European contribution.

Source: Implement Economics based on Vaswani et al. (2017) and Bloomberg.



https://proceedings.neurips.cc/paper_files/paper/2017/file/3f5ee243547dee91fbd053c1c4a845aa-Paper.pdf
https://www.bloomberg.com/opinion/features/2023-07-13/ex-google-scientists-kickstarted-the-generative-ai-era-of-chatgpt-midjourney

Protect Europe’s workable copyright
regime to further unlock Europe’s Al
model potential

To foster an innovation engine for Al model development in Europe, it must preserve its
commercial data and text mining rules and avoid creating new caveats to its use.

Enabling

Copyright

Restrictive

Underutilisation
Safe legal environment, but limited
access and progress

Best case: Al innovation engine
High potential, Al model development and
rapid diffusion of Al innovation

Legal risk
Active R&D, but high compliance and
litigation costs

Innovation gridlock
No data, no training, no Al model
development

AN

Limited Access to data

Broad

Source: Implement Economics based on Article 4 of the EU copyright Directive (EUCD), Bruegel (2024, 2025), and Draghi (2024)

[EU investment and innovation] calls for
developing simplified rules and enforcing
harmonised implementation of the GDPR
in the Member States, while removing
regulatory overlaps with the Al Act.

Mario Draghi
in The future of European competitiveness
(2024)

The quality and reliability of Al model respons-
es depends on large volumes of data used for
training the model.

Google makes Al model training more accessible
by providing a search engine, Google Dataset
Search, that indexes millions of datasets, while
also directly publishing hundreds of curated
datasets through its Google Cloud Public Data-
sets and Google Research platforms.

The EU Copyright Directive was beneficial in
providing much-needed legal clarity on data
use, paving the way for Al development. Howev-
er, this clarity is now being challenged by some
policymakers. Combined with the fragmentation
of copyright laws across the 27 Member States,
this creates increasing complexity for Al devel-
opers. Furthermore, the additional rules and
obligations under the Artificial Intelligence Act
(AlA) also risk hindering Al development.
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- Al models

Growing the Al foundation models segment in Europe could
contribute EUR 8-15 billion to GDP annually by 2034

Global revenue in the founda-
tion models segment, which
covers generative Al, is pro-
jected to rise from EUR 10 bil-
lion in 2023 to EUR 360 billion
by 2034.

European firms such as
France’s Mistral Al and Germa-
ny’s Aleph Alpha are already
active in developing large-
scale Al models and laying the
groundwork for a continental
specialisation in this segment.

If Europe secures 5-10% of
the market for foundation
models—reflecting its current
share of global Al model de-
velopment and venture capital
investment in model cre-
ation—regional revenues would
amount to EUR 20-35 billion
by 2034.

A conservative estimate shows
the growth of Europe’s Al foun-
dation model segment could
contribute EUR 8-15 billion to
the EU’s GDP annually by 2034.

EUR billion

Just as important as these
direct contributions are the
broader spillover effects. Strong
model clusters attract talent
and financing while enabling
innovation across many other
sectors. Building such clusters
in Europe is therefore core to
competitiveness, with Paris and
Berlin already emerging as hubs
and London showing it can be
done outside the United States.

Note: EU market shares are estimated according to the EU’s share of total notable Al model de-

veloped in 2024 and its share of global venture capital investments in Al model making. Revenue

numbers are converted to GVA using the latest available data (2022) for the ratio between value

added and net turnover for the EU27's Computer Programming, consultancy and related services 10
sector from Eurostat. Economic effects are calculated on a Gross Value Added (GVA) basis and

then converted to Gross Domestic Product (GDP) using the EU27 GVA-to-GDP ratio from 2024.

GDP equals GVA by adding net product taxes. 2024
Source: Implement Economics based on Bloomberg Intelligence, Eurostat, Stanford, and Dealroom.

360

2034

Forecasted global revenue in the Al foundation models segment

5-10% market share
equivalent to...

annual contribution
to GDP

+8-15 EUR billion
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Al applications
and services

Europe has an opportunity to lead in
Al applications and services
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-( Al applications and services )

Al applications and services turn technology into
practical solutions, and Europe is well-positioned

to capture market growth

Global venture capital funding share in Al application layer
by region, 2023-2024

O,

%

85% of all European Al venture
capital funding is directed to-
wards the application layer.

US + Canada Europe China Rest of World Total

Source: Implement Economics based on Dealroom.

Al applications and services, or vertical Al,
transform Al technologies into sector-specific
solutions that drive productivity through indus-
try-specific or company-specific applications.

This area is where we estimate Europe’s greatest
opportunities within the value chain lie, and it is
also the fastest-growing segment of the market.

Europe’s industrial expertise and domain knowl-
edge, particularly in automotive engineering,
pharmaceuticals, and luxury goods, offer signifi-
cant opportunities for Al application and service
development.

Europe attracts 19% of global Al application
funding, signalling European strength and mo-
mentum in this part of the value chain.

Innovative digital businesses with specialised
capabilities and close market proximity are key
to customising these applications into real-world
adoption and innovation. By tailoring solutions
to specific needs and processes, they are key to
realising Europe’s collective Al potential.


https://www.datocms-assets.com/79198/1749664324-competitive-dynamics-of-generative-ai.pdf

The  Knowledge discovery tools often don’t offer
personalisation, answer generation, or deep
Cha"enge retrieval. Many businesses therefore struggle to
obtain internal knowledge or execute workflows
due to the complexity of development and the
significant time investment required to create
an Al agent.

The  Google Agentspace is a platform for building,
. deploying, and managing Al agents. It lets busi-
SO|UtI0n nesses and employees create custom agents
with a no-code designer to automate specific
tasks. The platform also supports agents devel-
oped by third parties. Additionally, the plat-
form works as an Al search agent that enables
information discovery across enterprises’ data,
unlocking new levels of knowledge sharing and
access.

The  Arecentstudy commissioned by Google sug-
. gests that Agentic Al, such as that provided
|mpaCt through the Agentspace platform, represents a
USD1 trillion opportunity globally. One example
of concrete savings is Google’s internal research
suggesting a three-minute saving per search.

Note: An Al agent is an autonomous software program that uses perception, reasoning, and
planning to achieve a specific goal such as instantly handling customer support from start
to finish (check order, approve a replacement, update records, and reply), or automatically
restocking store shelves by tracking sales in real time.

Source: Implement Economics based on Google Cloud.



https://services.google.com/fh/files/misc/agentic-ai-tam-analysis.pdf
https://cloud.google.com/agentspace/docs/view-analytics?utm_source=chatgpt.com
https://cloud.google.com/products/agentspace?hl=en
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-( Al applications and services )

The
challenge

The
solution

The
impact

Al solutions are critical to business strategy, but
many firms struggle to deploy, monitor, and gov-
ern Al models in production applications.

Vertex Al is Google Cloud’s unified machine
learning (ML) platform designed to streamline
the entire ML workflow. It provides the infra-
structure, tools, and pre-trained models needed
to build, deploy, and manage businesses’ ML
and generative Al solutions. Additionally, Vertex
Al offers access to 200+ pretrained models, pro-
viding users with the right tools for the job.

With Vertex Al, organisations experienced a 64%
time saving per model, including a 70% boost

in productivity around data preparation, and a
60% decrease in time spent on model monitor-
ing, enabling data scientists to focus on innova-
tion.

Source: Implement Economics based on Google Cloud and Forrester/Google.



https://services.google.com/fh/files/misc/2023forresterteivertexai.pdf?utm_source=chatgpt.com
https://services.google.com/fh/files/misc/2023forresterteivertexai.pdf?utm_source=chatgpt.com
https://services.google.com/fh/files/misc/2023forresterteivertexai.pdf?utm_source=chatgpt.com
https://cloud.google.com/vertex-ai?utm_source=google&utm_medium=cpc&utm_campaign=emea-gb-all-en-dr-skws-all-all-trial-%7Bmatchtype%7D-gcp-1707574&utm_content=text-ad-none-any-DEV_%7Bdevice%7D-CRE_%7Bcreative%7D-ADGP_%7B_dsadgroup%7D-KWID_%7B_dstrackerid%7D-%7Btargetid%7D-userloc_%7Bloc_physical_ms%7D&utm_term=KW_%7Bkeyword%7D-NET_%7Bnetwork%7D-PLAC_%7Bplacement%7D&%7B_dsmrktparam%7D%7Bignore%7D&%7B_dsmrktparam%7D&gclsrc=aw.ds&gad_source=1&gad_campaignid=20967522418&gclid=Cj0KCQjwkILEBhDeARIsAL--pjy4DGVw6F98wZ3CO2Hej_VlfzDgpb1hrFbjQy3KXXjHVm8g7SWk-dcaAjb3EALw_wcB&gclsrc=aw.ds&e=48754805&hl=en#how-it-works
https://services.google.com/fh/files/misc/2023forresterteivertexai.pdf?utm_source=chatgpt.com

Europe has potential
within Al applications,
and success can boost
GDP by EUR 130-165

billion annually

Global revenue in the Al applications and ser-
vices segment is projected to reach EUR 1,360
billion by 2034, driven by firms integrating Al into
tailored solutions across industries.

The European Al ecosystem and startups are
already demonstrating success in leading within
narrower verticals by building on top of existing
Al infrastructure.

A conservative estimate shows that the resulting
growth in Europe’s Al applications and services
layer could add EUR 130-165 billion to the EU’s
GDP each year by 2034.

Forecasted global revenue in the Al applications and services segment
EUR billion

1,360

20-25% market share
equivalent to...

annual contribution
to GDP

+130-165 EuR billion

210

2024 2034

Note: EU market shares are estimated according to the EU’s share of global software revenue, share of global venture capital
investment in Al applications, share of global Al services and share of IT services. Revenue numbers are converted to GVA
using the latest available data (2022) for the ratio between value added and net turnover for the EU27’s Computer program-
ming, consultancy and related services sector from Eurostat. Economic effects are calculated on a Gross Value Added (GVA)
basis and then converted to Gross Domestic Product (GDP) using the EU27 GVA-to-GDP ratio from 2024. GDP equals GVA
when adding net product taxes.

Source: Implement Economics based on Bloomberg Intelligence, Eurostat, Dealroom, Statista, and the European Commission.
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https://cloud.google.com/vertex-ai?utm_source=google&utm_medium=cpc&utm_campaign=emea-gb-all-en-dr-skws-all-all-trial-%7Bmatchtype%7D-gcp-1707574&utm_content=text-ad-none-any-DEV_%7Bdevice%7D-CRE_%7Bcreative%7D-ADGP_%7B_dsadgroup%7D-KWID_%7B_dstrackerid%7D-%7Btargetid%7D-userloc_%7Bloc_physical_ms%7D&utm_term=KW_%7Bkeyword%7D-NET_%7Bnetwork%7D-PLAC_%7Bplacement%7D&%7B_dsmrktparam%7D%7Bignore%7D&%7B_dsmrktparam%7D&gclsrc=aw.ds&gad_source=1&gad_campaignid=20967522418&gclid=Cj0KCQjwkILEBhDeARIsAL--pjy4DGVw6F98wZ3CO2Hej_VlfzDgpb1hrFbjQy3KXXjHVm8g7SWk-dcaAjb3EALw_wcB&gclsrc=aw.ds&e=48754805&hl=en#how-it-works
https://services.google.com/fh/files/misc/2023forresterteivertexai.pdf?utm_source=chatgpt.com
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- Conclusion

Building on EU strengths in the Al value chain could
contribute EUR 200 billion to GDP annually

Expanding the Al value chain in the EU could add around EUR
175-225 billion to GDP annually by 2034. This includes the po-
tential from Al infrastructure, Al models, and applications and
services, where the greatest potential lies. The modelled GDP
potential figure assumes that Europe has access to all available
Al providers and the best solutions in an open and competitive
market.

Developing these segments can help close Europe’s Al innovation
gap and strengthen its global competitiveness. A stronger Al val-
ue chain will not only drive direct economic value but also accel-

erate Al adoption across sectors, unlocking broader productivity,

innovation, and long-term growth.

This estimate does not fully account for the rapidly evolving field
of Agentic Al, which represents a new paradigm where Al sys-
tems operate with minimal human intervention. Their ability to set
goals, plan, execute complex tasks, and continuously learn and
adapt could increase the economic impact of Al.

[...]'the Al race is far from being over. We're only at the
beginning. The frontier is constantly moving. Global
leadership is still up for grabs.

Ursula von der Leyen
at the Artificial Intelligence Action Summit (2025)

Annual contribution to EU GDP by 2034 130-165 ~200
from expanding the Al value chain
EUR billion
8-15
35-45
Applications
Infrastructure Foundation models and services Total

Note: The economic potential for expanding the Al value chain is considered a gross impact because it does not account for
the possibility that workers in these expanding industries may have been employed elsewhere. Revenue numbers are convert-
ed to GVA using the latest available data (2022) for the ratio between value added and net turnover for the EU27’s Computer
programming, consultancy and related services sector from Eurostat. Economic effects are calculated on a Gross Value Added
(GVA) basis, and then converted to Gross Domestic Product (GDP) using the EU27 GVA-to-GDP ratio from 2024. GDP is equiva-
lent to GVA by including net product taxes

Source: Implement Economics based on Bloomberg, Dealroom, Stanford University, Statista, Draghi (2024), Goldman Sachs,
European Commission, and Eurostat.
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Inventing with Al

Al is the invention of a new method
of invention, and Europe has much
to gain from this R&D acceleration

Scientific breakthroughs enabled by Al could help solve societal
challenges and create entirely new industries.

OECD on Al Principles




Part 3

R&D spending is delivering

less innovation than
previously as ideas are
getting harder to find

Economic growth arises from
people creating ideas.

These ideas are typically devel-
oped through research and de-
velopment (R&D) — a process
that has driven technological
and economic progress

for decades.

Even though R&D spending has
increased, it is leading to fewer
breakthroughs.

The biopharmaceutical indus-
try provides an example, as
drug discovery has become
slower and more expensive
over time—a phenomenon
known as Eroom’s Law.

While the number of research-
ers has been rising since 1930,
Stanford researchers found
that each novel innovation has
been harder and more cost-

ly to find than in the past. In
other words, R&D productivity
has declined. OECD studies
and Eurostat data confirm this
trend in Europe.

More broadly, this
once-reliable engine of
economic growth has been
yielding lower returns.

More and more researchers...

Effective number of researchers, US

20

10

0
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1940

1950

1960

1970

1980

1990

2000


https://www.oecd.org/en/publications/artificial-intelligence-in-science_a8d820bd-en/full-report/eroom-s-law-and-the-decline-in-the-productivity-of-biopharmaceutical-r-d_f42df75c.html
https://iri.jrc.ec.europa.eu/data
https://web.stanford.edu/~chadj/IdeaPF.pdf
https://www.efpia.eu/news-events/the-efpia-view/statements-press-releases/despite-a-decade-of-gradual-growth-rd-spending-in-europe-outpaced-by-the-us-with-increasing-competition-from-china-new-data-shows/

__ ...are producing less and less

innovation per dollar spent

Research productivity, US
Index (1930 = 1)

1.0

0.5

0.0
1930 1940 1950 1960 1970 1980 1990 2000

Note: Research productivity is the ratio of idea output, measured as TFP growth, to the effective number of

researchers. Research productivity has been normalised to 1in 1930.
Source: Implement Economics based on Bloom et al. (2020).
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Part 3

Europe’s R&D faces a dual challenge: a global slowdown and
weaker returns at home

Besides a global slowdown in R&D productivity, Estimated R&D-to-labour productivity elasticities across regions and time
the EU faces a particular struggle to translate its R&D-to-labour productivity elasticities

R&D investments into tangible productivity and

innovation gains.

For decades, R&D in China and the US has been 0.25

significantly more productive than in Europe China
— achieving higher returns in terms of patents,

new products, and productivity improvements.

These lower returns place Europe at a competi- 0.20 United States
tive disadvantage.
As a result, the EU faces a dual challenge: 015 \ EU
) Japan
1. A global decline in R&D efficiency, which
means that each euro spent on research
yields less innovation than before.
0.10
2. A widening productivity gap compared to
leading innovation nations such as China
and the US, putting Europe at risk of falling
further behind in global competitiveness 0.05
and technological leadership.
0.00
Before Global financial After financial Before COVID COvID

financial crisis crisis crisis


https://iri.jrc.ec.europa.eu/data
https://iri.jrc.ec.europa.eu/data

Al can reignite R&D productivity in Europe

Applying Al technologies to the innovation process can lead to
scientific breakthroughs and increase innovation productivity.
Every stage in the innovation cycle can benefit from Al’s capabilities.

The innovation

cycle...

How Al
can help...

More
efficient
R&D...

More
disruptive
R&D...

Discover

Patent landscape analysis

Analysing and summarising
scientific literature

Predicting and optimising
drug candidates

Simulating experiments
Predictive quality control

Automated anomaly control

Intelligent manufacturing
Personalised service deployment

Adaptive operational systems

Identifying novel biological
or chemical pathways

Suggesting new research
hypotheses

Designing entirely new
molecular structures

Creating breakthrough drug
modalities

Revealing unexpected
interactions or effects

Suggesting alternative
experimental approaches

Developing self-optimising
production systems

Creating entirely new business
and delivery models

Note: There are numerous frameworks for innovation cycles across all of R&D and science. The illustration above is inspired by the stage gate model developed by S. Edgett and R. Cooper

and the innovation process at Oslo University and Stanford University.

Source: Implement Economics based on OECD Al Principles, OECD Frascati Manual (2015), Stage Gate, Oslo University, and Stanford University



https://oecd.ai/en/dashboards/ai-principles/P10
https://www.oecd.org/en/publications/2015/10/frascati-manual-2015_g1g57dcb.html
https://www.stage-gate.com/blog/the-stage-gate-model-an-overview/
https://www.uio.no/english/research/interfaculty-research-areas/growth-house/innovation-services/innovation-process-ecosystem.html
https://online.stanford.edu/guide-innovation-management
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-( Inventing with Al )

Improving productivity in pharmaceutical R&D
requires leveraging innovations like AlphaFold,
which significantly reduces the time and cost
of protein analysis

The
challenge

The
solution

The
impact

Proteins underpin every biological process, in every
living thing. Made from long chains of amino acids,
each has a unique complex 3D structure. But figur-
ing out just one of these can take several years, and
hundreds of thousands of dollars.

AlphaFold solved this problem, with the ability to
predict protein structures in minutes, to a remark-
able degree of accuracy. That's helping researchers
understand what individual proteins do and how
they interact with other molecules.

AlphaFold has predicted over 200 million protein
structures — nearly all catalogued proteins known
to science. The AlphaFold Protein Structure Data-
base makes this data freely available. So far, it has
over two million users in 190 countries. That means
it has already potentially saved millions of dollars
and hundreds of millions of years in research time.
Launched in 2024, AlphaFold 3 further advances the
model, now also allowing it to predict the structure
of DNA, RNA, ligands, and chemical modifications,
while also improving protein interaction predictions
by at least 50%.



https://alphafold.ebi.ac.uk/
https://alphafold.ebi.ac.uk/
https://blog.google/technology/ai/google-deepmind-isomorphic-alphafold-3-ai-model/

Protein mapping before and after AlphaFold

Number of days used to map one protein

T After

Before

000000000 000000000
000000000 000000000
000000000 W 000000000
000000000 = 000000000
000000000 T 000000000
000000000 - 000000000
000000000 S 000000000
000000000 = 000000000
000000000 000000000
000000000 000000000

Researchers are using AlphaFold in nearly every field

of biology...

Various case studies on the use of AlphaFold...

(Stopping malaria in its tracks)(Racing against drug-resistant bacteria)

(Understanding the faulty proteins linked to cancer and autism)

( Using Al to spot osteoporosis earlier )

( Paving the way for potential Parkinson’s treatments )

Source: Implement Economics based on Google’s AlphaFold.
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Part 3

The pharmaceutical industry is an R&D intensive industry and

a major economic driver in Europe, employing over 600,000
people directly and contributing EUR 160 billion to GVA —
around 1.5% of total EU GDP. With value added per employee
~260% higher than the EU average, it is one of Europe’s most
productive sectors.

A recent study found that Chinese listed companies using Al for
drug discovery have greatly increased the share of innovative
drugs in their production.

The number of Al-discovered molecules entering clinical trials

is rapidly increasing among Al-focused biotech companies
worldwide.

Al is accelerating drug
discovery—raising the
share of innovative
drugs from about 10%
to 70%

Al adoption increases the

share of innovative drugs...

Share of innovative drugs by application type among Chinese firms

%
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https://www.sciencedirect.com/science/article/abs/pii/S1049007825000144
https://static.googleusercontent.com/media/publicpolicy.google/en/resources/ai_policy_framework_science_en.pdf

...and Al-discovered molecules

are increasingly reaching clini-

cal success

Al-discovered molecules by clinical phase in a sample

of global biotech companies
No. of Al-discovered molecules in clinical trials

Phase |

Phase Il 67

Phase lll
M Launched

40
27
17
12
7
3 4

0 1

2014 2016 2018 2020 2022

What took us months and years to do, AlphaFold was able
to do in a weekend.

Professor John McGeehan,
Former Director for the Centre for Enzyme Innovation (CEl)


https://ars.els-cdn.com/content/image/1-s2.0-S135964462400134X-mmc1.pdf
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All possible 71 million human missense variants
mapped by AlphaMissense
Share of mapped variants

. 100% have been mapped
by AlphaMissense

. 6% of variants have been
seen in humans

. 0.1% have been confirmed
by human experts

The Uncovering the root causes of disease

hall is one of the greatest challenges in human
Challenge genetics.

The AlphaMissense applies Al to this vast biologi-
. cal challenge — determining whether genetic
solution mutations are harmful or benign. By modelling
both structure and protein language, the sys-
tem has classified all 71 million possible human
missense variants. Of these, only 6% have
ever been observed in humans, and just
0.1% have been verified by experts.

The AlphaMissense outperforms other computa-
. tional methods in predicting missense vari-
|mpact ant effects, enhancing the diagnosis of rare
genetic disorders and helping discover new
disease-causing genes.

Source: Implement Economics based on Google’s Deepmind, and Besiroglu et el. (2023).



https://deepmind.google/discover/blog/a-catalogue-of-genetic-mutations-to-help-pinpoint-the-cause-of-diseases/
https://www.sciencedirect.com/science/article/pii/S0048733324000866
https://www.sciencedirect.com/science/article/pii/S0048733324000866

Generative Al can boost R&D
efficiency by 10-20%, varying
by domain and measure

Estimated productivity effects from Al in R&D

Study Estimated effect Interpretation

Increase in sales due to Al
Babina et al. (2021) adoption through product
innovation

Increase in innovation
Wu et al. (2025) output per CNY 1 billion
of R&D expenditure

Shorter time-to-solution
Dell’Acqua (2025) for innovation teams
allowed to use Al

Productivity delivered as
McKinsey (2023) percentage of overall R&D
costs

Al has the potential to improve the R&D process
by compressing research timelines, revealing
previously undetectable patterns in complex
European datasets, and empowering Europe’s
scientists to lead on global grand challenges.

Studies show significant productivity gains from
scientific Al, translating into R&D efficiency
gains corresponding to 10-15% of overall R&D
costs.

72%

of 21,000 people in a global Ipsos
and Google survey, expect Al to have
a positive impact on science



https://publicpolicy.google/article/global-ai-optimism-increases-as-usage-grows/#:~:text=AI's%20opportunity%20for%20scientific%20and,%2F%20health%20care%20(71%25).
https://publicpolicy.google/article/global-ai-optimism-increases-as-usage-grows/#:~:text=AI's%20opportunity%20for%20scientific%20and,%2F%20health%20care%20(71%25).
https://publicpolicy.google/article/global-ai-optimism-increases-as-usage-grows/#:~:text=AI's%20opportunity%20for%20scientific%20and,%2F%20health%20care%20(71%25).
https://publicpolicy.google/article/global-ai-optimism-increases-as-usage-grows/#:~:text=AI's%20opportunity%20for%20scientific%20and,%2F%20health%20care%20(71%25).
https://www.sciencedirect.com/science/article/pii/S0304405X2300185X
https://www.sciencedirect.com/science/article/abs/pii/S1049007825000144
https://www.sciencedirect.com/science/article/abs/pii/S1049007825000144
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5188231
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Besides increasing efficiency, Al can double

the quality of innovation

Al can significantly boost the quality and dis-
ruptive potential of innovations.

A recent study shows that teams using Al were
three times more likely to develop top-decile
solutions compared to those without Al (15%
vs. 5.8%). This suggests that Al not only im-
proves efficiency but also increases the likeli-
hood of breakthrough, high-impact outcomes.

Another recent study on patent quality shows
similar results, finding that patents citing Al pub-
lications are about twice as likely to be influen-
tial (cited ~2x more) and novel.

The following page assesses the potential
economic impact of Al on R&D using published
studies — though this likely understates Al’s role
as a catalyst for a new era of invention.

\
“eaks down functional silos.

Professionals using Al produced balanced
solutions, regardless of their professional
background.

Dell’Acqua et al. (2025)

- J

Probability of being rated top 10% quality

I

15%

5.8%

Team without Al Team with Al

Note: Treatment group estimates are relative to a single person working without Al (control group). Esti-
mates on time reduction are significant at the 5% level. Individuals with Al were 16% faster than the control
group. Research was conducted in an experiment where innovation teams were allocated assistance by Al
technologies using randomisation. The set-up allows for causal interpretations of estimated effects.
Source: Implement Economics based on Dell’Acqua et al. (2025), and Bergeaud (2025, not yet published).



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5188231
https://www.dropbox.com/scl/fi/gr02ir0gw3j54h91rgrsg/Bergeaud_AIPatents.pdf?rlkey=w49x16jxxvy57wz1inv93j6u4&e=1&st=279eop7j&dl=0
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5188231

Al can significantly increase the efficiency
of R&D processes potentially adding EUR
250 billion to EU GDP

Annual contribution to EU GDP by 2034 from Al’s boost to R&D proces
EUR billion

Pharmaceuticals &
Biotechnology

+45-55
Electronic & Electrical
Equipment

Software & Computer annual contribution
Services +35-45 to GDP

+40-50

Industrial
Engineering

+35-40 +250 EUR billion

Technology Hardware
+30-35

& Equipment

Chemicals +20-25

Health Care

Equipment & Services +15-20

Food Producers +5-10

O 5 10 15 20 25 30 35 40 45 50

If Al can improve the efficiency of knowl-
edge-based R&D investments by 10-15% — as
several studies suggest, particularly in sectors
with intensive research processes such as phar-
maceuticals, chemicals, and advanced manu-
facturing — the EU could achieve substantial
economic gains. We estimate that widespread
Al adoption in R&D across these sectors could
boost GDP by up to EUR 250 billion annually by
2034.

Importantly, this estimate only captures private
gains at the firm-level and does not account for
the substantial positive spillover effects on the
broader economy, which are exceptionally large
for early-stage technologies due to imitation
and recombination benefits.

~N
“ince product development involves

lengthy experimentation with uncertain
benefits, the ability of Al algorithms to
quickly learn from large datasets can [...]
make the process of learning about prom-
ising projects more efficient.

Babina et al. (2024)

Note: Firm-level productivity gains are estimated based on the top 800 companies in Europe (in terms of R&D expenditure) using company profits and labour remuneration from the sectoral averages through
Eurostat. Productivity gains are then applied to relevant sector aggregates to reflect the entire EU economy. Firm-level effects do not take into account the large spillover effects from R&D investments. Thus, the
aggregate effects from Al in R&D are likely significantly larger. Relevant sectors are drawn from McKinsey (2023) and Babina et al. (2021). R&D efficiency gains are based on annual R&D spending and firm-level
GVA, with value added effects calculated using R&D-to-productivity elasticities that vary by each sector’s tech intensity. Economic effects are calculated on a Gross Value Added (GVA) basis and then converted

to Gross Domestic Product (GDP) using the EU27 GVA-to-GDP ratio from 2024. GDP equals GVA when adding net product taxes.

Source: Implement Economics based on McKinsey, Eurostat, Kumbhakar et al. (2011), the EU industrial R&D investment scoreboard, and the EU innovation scoreboard.

- J
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier
https://memento.epfl.ch/public/upload/files/FedykPaper.pdf#:~:text=%28Hsu%20et%20al,com%2Fabstract%3D3651052
https://link.springer.com/article/10.1007/s11123-011-0223-5
https://link.springer.com/article/10.1007/s11123-011-0223-5
https://iri.jrc.ec.europa.eu/data
https://projects.research-and-innovation.ec.europa.eu/en/statistics/performance-indicators/european-innovation-scoreboard/eis-2024#/eis
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Estimated social return on innovation investment

S5-7x
Social return in general-
purpose sectors

2-4x
Social return
(baseline)

Note: Empirical studies estimate social returns on R&D investments to range from around x2 at the lower bound to

up to x32 at the upper bound, depending on the social discount rate applied. Discount rates vary across countries,

from 3.5% in the U.K. to 7% in the U.S., with the latter implying a return of 13.3 per unit of R&D investment. Returns
are especially high for general-purpose technologies, which generate cross-sector spillovers. Against this back-
drop, a return of x7 can be considered a conservative estimate.

Source: Implement Economics based on Jones & Summers (2020), and other studies that find similar results,
including Bloom, Schankerman & Van Reenen (2013), Hall, Mairesse & Mohnen (2010), Bresnahan et al. (1995),
Brynjolfsson et al. (2019), and IMF (2021).

The wider social
return from these
R&D productivity
enhancements is
many multiples of the
innovation investment

Private firms can only capture This suggests that the

part of the financial returns broader economic impact of
from R&D investments, as Al-induced R&D efficiency
innovation generates large could be two to seven times
spillover effects to other larger than the direct firm-
firms, sectors, and society level gains identified in this
at large. report.

Empirical studies consistently
estimate that the social return
from R&D is at least double the
private return, and may reach
five to seven times in sectors
characterised by general-
purpose technologies like Al.

Even under conservative assumptions, it is difficult to find
an average return below $4 per $1 spent.

Jones & Summers (2020)


https://www.nber.org/papers/w27863
https://onlinelibrary.wiley.com/doi/abs/10.3982/ECTA9466
https://onlinelibrary.wiley.com/doi/abs/10.3982/ECTA9466
https://onlinelibrary.wiley.com/doi/abs/10.3982/ECTA9466
https://econpapers.repec.org/bookchap/eeehaechp/v2_5f1033.htm
https://econpapers.repec.org/bookchap/eeehaechp/v2_5f1033.htm
https://econpapers.repec.org/bookchap/eeehaechp/v2_5f1033.htm
https://www.nber.org/system/files/chapters/c14007/c14007.pdf
https://www.imf.org/en/Blogs/Articles/2021/10/06/blog-ch3-weo-why-basic-science-matters-for-economic-growth

Al can speed up climate research

and is expected to enable savings in
other sectors 3-5x larger than its own
emission by 2035

Global direct and indirect emission changes
in a widespread Al adoption scenario, 2035
Million tons CO,

Emission reductions
300-500 enabled by Al are 3-5x larger

Projected \>\\\\\\\\\\\: than projected data centre

increase S emissions.

Current

Data Centre Industry Transport Buildings  Total reduction

Existing Al applications alone can unlock major efficiency and
operational gains that could reduce global CO, emissions by
1,400Mt by 2035, according to [EA, which is 3-5x more than
the projected total data centre emissions. Google is already
contributing to this potential by enabling 26 million tons of
emissions reductions in 2024 through five Al-powered tools,
including Google Earth Pro, and fuel-efficient routing

in Google Maps.

Using Al to mitigate and adapt to climate change could hold
significant potential through:

-> Information: Al tools can analyse vast datasets, providing
valuable insights that help inform decisions. For example, Al
can help identify investment opportunities in clean energy
and energy efficiency.

- Prediction: Al tools can significantly improve climate
forecasting models, enabling better preparation for extreme
weather events and derisking investments.

- Optimisation: Al tools can optimise to find incremental gains
across complex systems like energy grids, logistics networks
and industrial processes, leading to substantial cost savings
and reductions in GHG emissions.

Al is a strategic enabler in climate R&D as it reduces the time and
cost of innovation and unlocks new materials and models critical
for decarbonisation.

Note: Respondents all have decision-making authority over climate or Al topics
in their organisations.
Source: Implement Economics based on IEA, Google, and Verendel (2022).
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https://www.iea.org/reports/energy-and-ai/executive-summary
https://ai.google/sustainability/
https://ai.google/sustainability/
https://static.googleusercontent.com/media/publicpolicy.google/en/resources/europe_ai_opportunity_climate_action_en.pdf
https://static.googleusercontent.com/media/publicpolicy.google/en/resources/europe_ai_opportunity_climate_action_en.pdf
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Google is a leading contributor to Al research, having published over 2,700
research papers in the past three years. In 2023 and 2024 alone, Alpha-
bet, Google’s parent company, has invested around USD 95 billion in R&D

worldwide. This research has driven many key advancements in the field,
with over 30% of the top 100 most cited Al publications authored by the
company's researchers. Additionally, Google has also contributed to up-
skilling of the general public through Grow with Google, which has helped
over 12 million people across Europe gain key digital skills since 2015.

United Kingdom

Royal Academy of Engineering, Al
Equity

Google DeepMind co-launched
the Research Ready programme,
offering paid Al placements for
underrepresented students.

France
Institut Curie, Al in Cancer Research

Google and Institut Curie collabo-
rate to apply Al in cancer diagnosis
and treatment, focusing on breast
and gynaecological cancers.

Germany
MPI for Informatics,
Visual Computing & Al

Google and MPI launched the
VIA Research Centre focused on
computer vision, graphics, and
human-computer interaction.

N

N


https://www.mpi-inf.mpg.de/news/detail/max-planck-institute-for-informatics-and-google-are-expanding-their-strategic-partnership-on-artificial-intelligence
https://blog.google/technology/health/google-ai-institute-womens-cancers/
https://blog.google/technology/health/google-ai-institute-womens-cancers/
https://deepmind.google/about/education/
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Luxembourg
University of Luxembourg, Al
and Cybersecurity

Google partners with the universi-
ty’s SnT centre to launch a Centre of
Excellence in Al and cybersecurity.

Bulgaria
INSAIT, Al Institute Development

Google supports INSAIT in Sofia

to become Eastern Europe’s first
world-class Al and computer science
research centre, recently expanding

its funding.

Greece
NKUA, Al Education

Google and NKUA signed a MoU to
expand digital skills education in Al,
ML, and cybersecurity for students
and researchers.

Source: Implement Economics based on Google and press
releases from the universities
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https://digital-skills-jobs.europa.eu/en/latest/news/university-luxembourg-and-google-join-forces
https://digital-skills-jobs.europa.eu/en/latest/news/university-luxembourg-and-google-join-forces
https://hub.uoa.gr/en/memorandum-of-understanding-between-nkua-and-google-in-the-field-of-artificial-intelligence/
https://deepmind.google/about/education/
https://deepmind.google/about/education/
https://deepmind.google/about/education/
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Commercialising
Al

Europe needs to grow innovative digital
businesses to drive the innovation
and diffusion of Al

66 )
[...] productivity growth is the result of a combination of two forces:

disruptive innovation brought about by new, dynamic startups chal-
lenging incumbents; and efficiency gains in mature traditional indus-
tries applying these innovations.

The EU Commission in A Competitiveness Compass for the EU
- J




Al is becoming a core building block
of modern startup business models

Startups are increasingly founded on Al technologies, reflect- Startups in Y Combinator by field globally Use of generative Al in European IDBs
ing both the growing entrepreneurial confidence in Al and its Number of startups % of respondents
expanding role in driving innovation. Data from Y Combinator, 79% of European innovative digital
a leading global startup accelerator, shows a rapid rise in Al- I Other M Al . .
. businesses use generative Al
based startups in recent years.
500
This global trend is visible in Europe, where 79% of innovative
digital businesses (IDBs) are already using generative Al, 450
going beyond adoption to adapt and develop it for busi-
ness needs. IDBs are defined as young firms with scalable 400

business models and high growth potential that are either
digital at their core or heavily enabled by technology. Classified
as startups (2-50 employees), scaleups (51-500), or grownups
(500+), they act as early adopters, active experimenters, and
key contributors to the Al ecosystem. 300

have experimented with or
partially adopted generative Al

350

A recent Al report co-funded by the EU shows that Al startups 250

have fully adopted
generative Al

can outperform competitors when they combine technical ex-
pertise with deep sector knowledge, for example in healthcare
or manufacturing. This underlines the critical role of Europe’s 200 have adopted and actively adapted
IDBs in advancing both the development and diffusion of Al. 1% generative Al technology to suit
15 business needs
Google contributes to accelerating European startups by pro- o have generated new
e . . . I % Al technologies to
viding capital, expertise, and networks. Since opening in 2014, 10 serve business needs
Google Ventures has invested over USD 500 million in 40 Euro-
pean startups. Further, Google for Startups has helped startups I I I ‘ ‘ ‘

o

o
©

o

worldwide raise more than USD 8 billion and create over 54,000 5
jobs, with two of its six dedicated campuses located in the EU,
in Madrid and Warsaw. O wuom

2015 2017 2019 2021 2023 2025

do not use generative Al

Note: Y Combinator is an accelerator programme providing a public list of all Y Combinator-backed companies. Y Combinator data includes all startups accepted into its accelerator programme, encompassing both
US and international companies, with approximately 70% based in the US. The number of startups is reviewed as per winter in the year noted on the x-axis. Sample size of n=1095 in Europe for Notion Capital survey.
Source: Implement Economics based on the Notion Capital survey (2024), Y Combinator, JPMorgan, and Eloundou et al. (2024).



https://am.jpmorgan.com/content/dam/jpm-am-aem/global/en/insights/eye-on-the-market/a-severe-case-of-covidia-amv.pdf?
https://arxiv.org/pdf/2412.04924
https://eithealth.eu/wp-content/uploads/2025/07/AI-Skills-and-Occupations-in-the-European-Startup-Ecosystem.pdf

Part 4

Innovative digital businesses play a central role in developing
applications that tackle business challenges

To unlock the full potential of Al, the EU needs application
layer solutions that meet real needs across both the public
and private sectors.

While companies of all sizes and types can tap into this
rapidly growing opportunity, innovative digital businesses
are particularly important because they can:

- Develop new Al tools and applications

- Enable businesses across all sectors to adapt
and benefit from Al

- Demonstrate Al’s value by being early adopters
and innovators

-> Inspire smart Al usage in other businesses
- Create competitive pressure on slower adopters

These firms amplify the opportunity by sparking broader
uptake of Al applications throughout the economy.

Companies such as Synthesia (Al video), ElevenLabs (voice
Al), Lovable (Al coding), and n8n (workflow automation)
are already demonstrating European startup success,
leading in their respective verticals by building on top of
existing Al infrastructure. For example, Lovable allows
users without coding experience to create fully functional
applications, and has become the fastest growing startup
in the world to go from USD 1 million to USD 100 million in
annual recurring revenue in just 8 months.

Diffusion of Al technologies in Europe

%
100
90
80
70
60
50
40
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20
10
0

Innovators

Early Early

adopters majority

J

Mistral Al

...is a leading European Al
startup developing open-weight
LLMs and foundational

Al systems.

H Company

...is a Paris-based startup
building next-generation Al
models for general purpose
applications.

Late Laggards
majority

DataSnipper

...builds an intelligent audit
platform integrated into Excel,
automating repetitive audit
and analysis using Al.


https://cloud.google.com/blog/products/ai-machine-learning/veo-3-fast-available-for-everyone-on-vertex-ai
https://cloud.google.com/blog/topics/startups/elevenlabs-debuts-a-generative-ai-solution-on-google-cloud/
https://lovable.dev/blog/agent
https://lovable.dev/blog/agent
https://mistral.ai/
https://www.datasnipper.com/
https://www.hcompany.ai/

Commercialising Al is expected to drive
30-40% of the innovation potential

Innovative digital businesses (IDBs) are central
to realising Europe’s Al innovation potential, par-
ticularly within Al production. Their contribution
varies across the two Al innovation potentials:

- Producing Al: Innovative digital businesses
are expected to play a very important role in
expanding the Al value chain in Europe, es-
pecially within Al applications and services,
where Europe has strong innovation and
attracts funding. We assess that 60-70%
of the value chain expansion can be driven
by innovative digital businesses.

- Inventing with Al: Innovative digital busi-
nesses will also contribute to the potential
of inventing more with Al in Europe. In Eu-
rope, 80% of R&D spending occurs in large
corporations. Yet, innovative digital busi-
nesses play a pivotal role in transforming
research. They develop Al-native discovery
methods and tools that boost R&D pro-
ductivity across the economy, including in
established sectors. We assess that 10-15%
of Al invention potential will be captured by
innovative digital businesses.

Combined, we estimate that innovative digital
businesses will be key to the Al innovation po-
tential in Europe, and their commercialisation
of Al will drive 30-40% of the Al innovation
potential.

EU GDP potential in 2034
EUR billion

200

Innovative digital
businesses

Other companies

Producing Al

Al value chain

250 o
Innovative digital

businesses

Other companies

Inventing with Al
Al in R&D and science

-

The Al value chain expansion consists of three segments

- Alinfrastructure: IDBs play a relatively small role in
this capital-intensive layer, which is led by established
hyperscalers and semiconductor giants. IDBs contrib-
ute with novel hardware and optimisation software.

- Foundation models: IDBs such as Mistral Al and Aleph
Alpha are key players, and European IDBs are expected
to play a large role in this segment, e.g., with open-
source and/or specialised Al models.

- Al applications and services: IDBs are expected to
dominate in this segment. They are expected to create
the vast majority of new Al-powered applications and
industry-specific solutions for the European economy.

~

J

Note: The estimation of the distribution of innovative digital businesses across different parts of the potential is based on market share data,
survey results, and industry studies. The future composition of innovative digital businesses in these domains is naturally subject to uncertainty.
Source: Implement Economics based on synergy, European Economic and Social Committee, State of European Tech Survey, Nasdaqg (2023),

Vellum (2025), European Commission, European Innovation Scoreboard 2023, Windsor (2024) using Dealroom data, and Orbis data.
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https://www.srgresearch.com/articles/european-cloud-providers-local-market-share-now-holds-steady-at-15
https://cdn.ceps.eu/wp-content/uploads/2025/03/EESC_report_Generative-AI-and-founding-models-in-the-EU.pdf
https://www.stateofeuropeantech.com/reading-tracks/readingtrack-survey
https://www.nasdaq.com/articles/diving-deep-into-the-ai-value-chain
https://www.vellum.ai/state-of-ai-2025?utm_source=google&utm_medium=organic#5
https://research-and-innovation.ec.europa.eu/system/files/2023-07/ec_rtd_eis-2023-methodology-report.pdf
https://research-and-innovation.ec.europa.eu/system/files/2023-07/ec_rtd_eis-2023-methodology-report.pdf

Part 4

Successful innovative digital
businesses are not only key
for accelerating Al diffusion,
they are also 130% more
productive than European
firms on average

European innovative digital businesses are not only key to innovation
and diffusion of Al in the broader economy; they also add significant
direct economic value through higher productivity.

Innovative digital businesses that successfully scale have an outsized
contribution to the economy by being significantly more productive
than average European firms.

A recent study by the European Investment Bank (EIB) finds that
scaleups are around 130% more productive than European companies
on average. The EIB defines scaleups as high-growth firms that have
reached valuation of between USD 500 million and USD 10 billion, and
the study is based on a large sample and a long observation period,
which makes the results robust.

European startups and scaleups are strategic drivers of the
EU’s competitiveness. [...] accelerating innovation, creativity and
sustainable growth.

The European Commission in the EU Startup and Scaleup Strategy

Labour productivity in the EU: Scaleups vs. other companies

Value added per employee, EUR thousand
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https://cms.implementconsultinggroup.com/media/uploads/articles/2025/Swedens-innovative-digital-businesses/2025-The-AI-opportunity-Sweden.pdf
https://www.eib.org/en/publications/20240130-the-scale-up-gap
https://research-and-innovation.ec.europa.eu/strategy/strategy-research-and-innovation/jobs-and-economy/eu-startup-and-scaleup-strategy_en

The
challenge

The
solution

The
impact

Verifying digital identity globally remains complex
and fragmented, making it difficult for users to ac-
cess services securely and easily across borders.

Authologic is building a global e-ID Hub and mak-
ing identity easy and safe to use everywhere in
the age of Al. Leveraging Google Workspace and
Google Cloud Platform for expansion and compli-
ance, Authologic automates identity processes to
improve security and user experience. The com-
pany has also started testing Gemini to support its
marketing operations.

Authologic has built a global e-ID Hub accessible
through one AP, integrating government-issued
digital IDs, identity wallets, and Bank IDs. Autholog-
ic aims to create a seamless and universally ac-
cepted platform for digital identity verification.

Source: Implement Economics based on Google.


https://blog.google/outreach-initiatives/entrepreneurs/cybersecurity-startups-using-ai/
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Europe needs more and better
innovative digital businesses to be
on a par with the best

Europe is lagging behind OECD leaders in scaling success
and the concentration of innovative digital firms
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Creating more innovative digital businesses >
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75% of best-in-class

50% of best-in-class
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Innovative digital businesses
7 per 100,000 working-age adults

~
core problem in Europe is that

new companies with new technologies

are not rising in our economy.

Mario Draghi
in The future of European
competitiveness

- J

Innovative digital businesses are Al accelerators,
turning Al models into real-world solutions.

The EU has fewer such businesses compared

to leading OECD countries and even fewer
manage to scale into grownups, risking slower
deployment and a weaker collective Al potential.
Eastern and Southern Europe generally lag a bit
more behind, whereas many Northern European
countries have demonstrated greater success in
fostering innovative digital businesses.

Bridging this gap can unlock a large part of the
growth potential in Al applications and services.

Note: Grownups are defined as established innovative digital
businesses that have successfully scaled and employ more
than 500 people.

Source: Implement Economics based on Dealroom, Eurostat,
McKinsey, and EIB.



Scaling more innovative digital businesses is crucial
for European competitiveness and could boost GDP

by EUR 500 billion

Scaling and growing innovative digital
businesses (IDB) is crucial in Europe’s
competitiveness, and an important enabler

for capturing the broader growth opportunity
in Al applications and services. Their success
plays a critical role in realising the Al innovation
opportunity in Europe.

Improving Europe’s stock and success of
innovative digital businesses to be proportional
to the average rate of the top three leading
OECD countries could contribute around EUR
500 billion annually. The impacts stem from:

- Higher scaling success of innovative
digital businesses. Matching the scaling
success, i.e. the share of grownups, of the
top three OECD countries could create 1.1
million high-value jobs and add EUR 155
billion annually.

- More innovative digital businesses.
Reaching the rate of the top three OECD
countries in terms of entrepreneurial activity
could create 3.8 million high-value jobs and
contribute EUR 345 billion per year.

Considering that workers in new jobs may

have been employed in jobs with average EU
productivity, the net impact on the EU economy
is EUR 100-110 billion.

Jobs in innovative digital businesses in the EU Annual gross value added by innovative
Million digital businesses in the EU
EUR billion

Status quoHigher scaling  More Potential Status quoHigher scaling  More Potential
success IDBs success IDBs

Note: Higher scaling success is defined as the EU performance corresponding to the average of the top three OECD countries (UK, Switzerland
and the US). Likewise, the scenario of More innovative digital businesses is defined by the EU achieving the same number of innovative digital
businesses per 100,000 people of working age as the average of the top three OECD countries (Ireland, Denmark and Estonia). This report’s cal-
culations do not presuppose a given timeline to achieve the potential.

Source: Implement Economics based on Windsor (2024) using Dealroom data, and Orbis data.
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-( Commercialising Al )

Commercialising Al is key to both the Al innovation
potential and the Al adoption potential

Innovative digital businesses are central to realising
both Europe’s Al innovation potential and the broader Al
adoption potential.

-

Producing Al: Innovative digital businesses are
expected to play a very important role in expanding
the Al value chain in Europe, especially within Al
applications and services.

Inventing with Al: Innovative digital businesses also
contribute to the Al invention potential, and a small
share of this potential is expected to be captured by
innovative digital businesses.

Applying Al: The most significant role of innovative
digital businesses is in applying Al to grow their
businesses. These businesses are also central to
spreading Al across EU sectors and can demonstrate
the value of Al as early adopters and innovators,
thereby inspiring smart Al usage in other businesses.

Other tech-enabled activities: While around 80%

of Europe’s IDBs are using Al to drive their business,
there are also other types of tech-enabled businesses,
which is part of the overall potential of EUR 500 billion
from creating and scaling IDBs at the pace of leading
OECD countries.

Annual gross contribution to EU GDP from growing
and scaling more innovative digital businesses
EUR billion
95-115 ~500

250-300
Contributing to
the Al adoption
potential
20_50 ............
70-100 - Contributing to
— the Al innovation
potential
Producing Inventing Applying Al Other Potential
Al with Al tech-enabled

‘ ‘ activities

Note: The estimation of the distribution of innovative digital businesses across different parts of the potential is based on
market share data, survey results, and industry studies. The future composition of innovative digital businesses in these
domains is naturally subject to uncertainty.

Source: Implement Economics based on synergy, European Economic and Social Committee, State of European Tech Survey,
Nasdaq (2023), Vellum (2025), Windsor (2024) using Dealroom data, and Orbis data, European Commission, and European
Innovation Scoreboard 2023.



Gleamer is an example of a European
innovative startup building on the
technologies from Google

The
challenge

The
solution

The
impact

Radiologists face increasing workloads and
growing demand for fast, precise diagnostics
worldwide. Ensuring consistent image analy-
sis at scale is a major challenge for healthcare
systems.

Gleamer, a leader in Al applied to radiologi-

cal analysis, partnered with Google Cloud to
strengthen its scalability and accelerate the
development of innovative solutions for health-
care professionals. The collaboration supports
advanced features like automated reporting
using Vertex Al’'s Al models, including Med-PalLM

and Gemini.

Gleamer’s Al solutions are now deployed in over
2,500 institutions across 45 countries, process-
ing more than 40 million examinations annually.
Its excellence is recognised globally, with over
40 scientific publications and 100 clinical stud-
ies. Gleamer’s advanced Al-powered trauma

detection tool has cut average patient waiting

time by approximately 70 minutes in the emer-
gency department at the Rennes University
Hospital in France.

Source: Implement Economics based on Google and Gleamer.
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https://cloud.google.com/customers/gleamer?hl=en
https://cloud.google.com/customers/gleamer?hl=en
https://cloud.google.com/customers/gleamer?hl=en
https://cloud.google.com/customers/gleamer?hl=en
https://www.gleamer.ai/insights/optimizing-emergency-department-efficiency-with-ai-a-case-study-of-boneview
https://www.gleamer.ai/insights/optimizing-emergency-department-efficiency-with-ai-a-case-study-of-boneview
https://cloud.google.com/customers/gleamer
https://www.gleamer.ai/insights/optimizing-emergency-department-efficiency-with-ai-a-case-study-of-boneview
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SMEs

10-249 employed
Enterprises’ Al
technologies were...

Commercial software or
systems ready to use

Open-source software T
or systems modified il ma'“'y,rf'y
on commercia
by own employees software in Al use
Developed or modified
by external providers

Commercial software
or systems modified
by own employees

Developed by
own employees

Share of enterprises
using at least one
Al technology

Large enterprises
250+ employed

T

Large enterprises
rely on a range of
sources for their
Al technologies,
with much of

it coming from
external suppliers
who create and
customise the
technologies

for them.

Note: The concept of Al use and Al adoption differ. The survey is based on the question “Enterprises use at least one of the
Al technologies”. Superficial use would therefor also show up in the survey results and the estimates should be interpreted

with this in mind.
Source: Implement Economics based on Eurostat and DESI.

Accelerating Al
adoption of SMEs
requires ready-to-
use commercial Al
solutions

99% of European businesses are small and me-
dium-sized enterprises (SMEs), providing jobs
for over 100 million people.

While innovative digital businesses present a
large economic opportunity and channel for
diffuse Al, all SMEs stand to benefit from the
adoption of Al. However, Al use among SMEs
is at 13%, significantly lagging behind the 41%
adoption rate of large enterprises.

This disparity indicates that SMEs have different
needs when adopting Al services. SMEs depend
more on ready-to-use technologies and open-
source software.

Therefore, widespread Al adoption in Europe’s
many SMEs relies on an open, well-regulated
market, where they can choose the Al service
that best fits their needs.



The way
forward

Suggestions to enhance the European
Commission’s strong and timely initiatives
to close the innovation gap

Starting and scaling up companies in Europe is currently hindered by
market fragmentation, risk capital constraints and insufficient innovation
support.

The European Commission
in A Competitiveness Compass for Europe




Part 5

To realise the Al innovation opportunity, Europe must
address three key barriers hampering innovation

For over two decades, Europe’s productivity growth has lagged due to difficulties in transforming innovation into marketable
technologies and integrating them into industry. This stems from insufficient private R&D spending, lower returns, and less VC
investment. To make Europe a more attractive investment destination, three key barriers must be addressed:

Complex and restrictive Market Lacking

EU regulation fragmentation R&D investment
Startups and scaleups developing The lack of integration in the financial, The EU is losing ground in R&D and in
innovative technologies often encounter energy, and electronic communications the creation of innovative tech companies
significant regulatory challenges that sectors is a primary reason for Europe’s with global reach.
impede their growth and competitiveness. declining competitiveness.
The European Commission Enrico Letta Mario Draghi

in the EU startup and scaleup strategy in Much More Than a Market in The Future of European Competitiveness



The European Commission is addressing the three barriers
with its Competitiveness Compass

The European Commission is working intensely to boost competitiveness and
innovation. In January 2025, the Commission presented a new competitiveness
model based on innovation-led productivity. This strategic focus on innovation is

vital for Europe to strengthen its economic security and uphold its autonomy. The enhance existing initiatives.
Compass aims to nurture Europe’s strengths, harness its resources, and eliminate

barriers to growth.

Compass flagship initiatives to close the innovation gap

2025

Q1

Al Factories Initiative
Omnibus Proposals
An International Digital

Strategy for the European
Union

Q2 Q3 Q4
Startup and Scaleup Strategy Apply Al Strategy Digital Networks Act
Al Continent Plan Data Union Strategy EU Cloud and Al Development
Act
Single Market Strategy European Strategy for Research

and Technology Infrastructures

Regulatory simplification

Five horizontal enablers of the Competitiveness Compass

In the next two pages, we will explore how the Competitiveness Compass initia-
tives can help boost innovation and examine key elements of the Al Continent plan.
While the Commission is on the right track, we suggest a few recommendations to

2026

European Research Area Act
28th Regime

European Innovation Act

Removing barriers Enabling more efficient Promoting skills
to the Single Market financing and quality jobs

Ensuring
better coordination


https://commission.europa.eu/topics/eu-competitiveness/competitiveness-compass_en
https://commission.europa.eu/topics/eu-competitiveness/competitiveness-compass_en

Part 5

The Competitiveness Compass paves the way
for enhancing European innovation

The Competitiveness Compass presents strong initiatives that aim to restore Eu-
rope’s dynamism and boost economic growth with five horizontal enablers:

Commission initiatives

Recommendations enhancing current efforts...

Regulatory simplification

The Startup and scaleup strategy
proposes simpler rules, including
a European 28th regime, to reduce
administrative burdens and costs
for new businesses.

The Omnibus proposal aims to
bundle and simplify EU rules on

compliance in sustainable finance
reporting, especially for SMEs.
The coming European Innovation
Act will promote regulatory
sandboxes.

To enhance regulatory simplification
(e.g. consistent reporting and
content legislation), EU policy
should reorient precautionary
tech regulation to actively
promote innovation, as current
regulations on Al and data privacy
may reduce the productivity gains
of Al adoption by over 30%.

Evaluate the likely economic
impact of proposed tech
regulations, ensuring that they
foster rather than stifle innovation,
taking into consideration the impact
on a broad set of stakeholders in a
holistic way.

Removing barriers
to the Single Market

The Single market strategy identi-
fies and tackles the most harmful
barriers to intra-EU trade and
investment, such as limited recog-
nition of professional qualifications
and fragmented rules on packag-

ing.

European scaleups, being 130%
more productive than average,
make an outsized contribution to
Europe’s economy. The Commission
should ensure a growth
environment for startups, including
access to the best Al solutions, as
well as continuing to support large
businesses once they reach scale.

Thus, the Commission should
avoid regulatory asymmetry,
ensure consistent regulation for
all business sizes, and encourage
initiatives like the 28th regime

to support the growth of new
innovative businesses.

Enabling more
efficient financing

The Savings and Investments Union
Strategy aims to effectively channel
savings into investments, offer citi-
zens better access to capital markets
and give businesses easier access to
capital.

The Startup and Scaleup Strategy
aims for better funding, a larger EU
venture capital market, and greater
involvement from institutional inves-
tors, supported by initiatives like the
Scaleup Europe Fund.

The Commission’s current initiatives
to cut red tape will help attract
capital to Al applications and
services, the biggest growth
opportunity in the Al value chain for
Europe, potentially boosting EU GDP
by EUR 130-165 billion.

Europe’s significant savings surplus
is not being fully leveraged, with
around EUR 300 billion of it flowing
abroad, mainly to America. The
Commission should encourage
Europeans to invest in the
technologies and companies
shaping Europe’s future, as
recognised by the Saving and
Investment Union Strategy.

Promoting skills

and quality jobs

The Union of Skills aims to provide
education and training by launch-
ing the “Skills Guarantee” pilot,
strengthening EU Skills Academies,
and attracting global talent with
initiatives like “Choose Europe”
and the EU Talent Pool.

The “Blue Carpet” programme
aims to attract and retain top tal-
ent by improving access to skilled
individuals.

Incentivise researchers to engage
in technology transfer and venture
creation by incorporating entrepre-
neurial achievements into academic
progression and leveraging support
from programmes like Horizon Eu-
rope and the EIC accelerator.

Ensuring better

coordination

The competitiveness coordination
tool aims to align EU and national
implementation of shared policy ob-
jectives, supported by the European
Competitiveness Fund, which con-
solidates multiple existing financial
instruments.

Launch joint public

procurement to scale up demand,
leveraging the public sector’s 20-
25% share in the generative Al
adoption potential.

Public R&D funds in Europe are_
fragmented, lacking incentives for
risk-taking and commercialisation.
Instead of broad R&D tax credits,
funds should target “moonshot”
or mission-oriented projects to
advance in critical technologies
like Al, biotechnology, and clean
energy as outlined in the European
Economic Security Strategy.



https://ec.europa.eu/commission/presscorner/detail/en/ip_25_1274
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_802
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_802
https://ec.europa.eu/commission/presscorner/detail/en/ip_25_657
https://commission.europa.eu/topics/eu-competitiveness/competitiveness-compass_en
https://commission.europa.eu/topics/eu-competitiveness/competitiveness-compass_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://eic.ec.europa.eu/eic-funding-opportunities/eic-accelerator_en

The Al Continent Action Plan aims to capitalise on Europe’s
strengths to establish it as a global leader in Al

The European Commission’s Al Continent Action Plan highlights that harnessing the Al opportunity

requires development, adoption, and sustainable infrastructure, focusing on five key domains:

Commission initiatives

Recommendations enhancing current efforts...

Computing Infrastructure

Scale up the EU’s Al computing
infrastructure with Al Factories and
Gigafactories to provide massive
power for model training and foster
collaboration.

This includes mobilising EUR 20
billion via the InvestAl Facility and
at least tripling EU data centre
capacity with the Cloud and Al
Development Act.

The globally integrated Al
infrastructure value chain means no
region can be self-sufficient. Europe
needs 2-3 times more cloud capacity
for future Al demand. To expand
efficiently, Europe should, in line

with the International digital strateqy,
partner with cost-effective,
innovative, and trusted private
providers, including non-European
ones, under clear and fair rules.

Invest in grids to ensure they
are resilient, interconnected,
decentralised, digital and flexible,
in line with the European Grid
Package.

High-quality data

Enhance access to high-quality
data for Al innovators through a
new Data Union Strategy, improv-
ing interoperability and availability
across sectors.

Data Labs, integrated with Al
Factories, will pool and share data,
linking to Common European Data

Spaces and simplifying compliance.

Unlocking Europe’s Al potential

in development, adoption, and
innovation requires access to vast
and high-quality data. This entails
preserving the EU’s copyright
system and avoid adding new
obligations or caveats that will
block or hinder Al development.

Interpret EU’s privacy laws in a
way that supports Al innovation,
incentivises best privacy practices,
and focuses on limiting real privacy
harms to citizens.

Strategic Al innovation
and adoption

Stimulate Al algorithm development
and accelerate adoption across

EU strategic sectors and public
services via the upcoming Apply Al
Strategy.

European Digital Innovation Hubs
will become “Experience Cen-
tres for Al” to support adoption,
complemented by an Al in Science
Strategy and GenAI4EU invest-
ments in advanced Al models.

Access to powerful Al models
and infrastructure is paramount;
lacking these could shrink Europe’s
Al adoption potential from 8% to
2% of GDP, risking around EUR 800
billion.

The Apply Al initiative should
broaden its current focus

on ‘industrial use cases’ to
encompass five key sectors:
business services, IT and finance,
wholesale and retail trade, and
the public sector, in addition to
manufacturing. These sectors
collectively represent 75% of the
potential for Al adoption.

Strong Al talent base

Strengthen Europe’s Al talent base
by reinforcing skills, improving Al
literacy, and addressing shortages
through excellence in education,
training, and research.

This will enlarge the Al specialist
pool, incentivise talent retention,
and attract global talent via the
Al Skills Academy, which will offer
education, apprenticeships, and
fellowship schemes.

Successful Al startups excel by
integrating technical Al expertise
with in-depth sector knowledge,
underscoring the value of
interdisciplinary collaboration—
also a focus of the Union of Skills
strategy.

Leverage public-private
partnerships to develop Al

skills and meet real-world
scientific needs, such as the
Google DeepMind and EMBL-EBI
collaboration offering a course on
using AlphaFold2 for structural
biologists.

Facilitating compliance

with the Al Act

Foster a positive regulatory
environment by facilitating Al Act
compliance, particularly for smaller
innovators.

This includes launching the Al Act
Service Desk and establishing
regulatory sandboxes to streamline
procedures and ensure a predict-
able single market for Al.

Implementation of new regulation such
as the Al Act must avoid creating
excessive uncertainties or burdens
that could deter investment, such as the
GDPR has been shown to do.

Ensure that the Al Act enforcement
is based on a model’s real-world
capabilities and actual potential for
harm, rather than simply the computing
power used to create it, which makes for
a poor proxy for risk. These measures
need to be proportionate, workable

and agreed upon well ahead of the
compliance deadlines to avoid delays in
the launch of the latest Al innovations in
Europe.

Additional regulation on Al should
be subject to a clear cost-benefit
analysis.



Part 5

Harnessing Europe’s Al strengths requires open competition,
leveraging high-quality data, cutting red tape, and strategic

public funding

Harnessing Europe’s strengths is vital to realising the Al innovation opportunity.
Open competition among all providers, including non-European ones, enhances
innovation and meets customer needs. As the Commission notes in its International
digital strategy, “no country or region can tackle the digital and Al revolution
alone,” making collaboration with partners and tech allies crucial for European

competitiveness and economic security.

Infrastructure

The expansion of data centres is essential for
the EU’s digital progress. Europe must modernise
electricity grids to ensure a reliable and clean
energy supply and scale advanced clean energy
technologies.

Prioritise streamlining and harmonising permit-
ting processes for data centres, digitising appli-
cations, and clarifying regulatory requirements to
overcome current delays.

A rich, interoperable European data ecosystem
is vital for the responsible development of Al.
Safeguarding the EU’s enabling copyright system
is essential for fostering innovation and maintain-
ing competitiveness. Initiatives like the Data Union
Strategy can unlock immense value.

As highlighted in Google’s EU Al opportunity agenda, investing in Al infrastructure,

Investment

Encourage startups in scientific research
through grants and joint public procurement.
By leveraging the public sector’s 20-25% share
of the Al adoption potential, governments can
help create a substantial market for startups
and innovative businesses to tap into.

Consolidate fragmented public R&D funds to
incentivise risk-taking and target ‘moonshot’
projects in Europe’s strategic sectors like Al, bio-
technology, and clean energy.

Stimulate private investment by cutting red
tape and strengthening the single market.
Better leverage Europe’s savings surplus to
invest in technologies and companies shaping
the continent’s future, crucial for capitalising
on growth opportunities in Al applications and
fostering widespread Al adoption.

supporting research, and creating legal frameworks for responsible Al growth are
essential to unlocking Al opportunities. In the Policy Framework for Building the
Future of Science with Al, Google underscores three focus areas — the three I’s -
to advance Al-driven scientific progress.

Innovation

Implement Pro-Science and innovation legal
frameworks by creating harmonised, interop-
erable regulations, particularly concerning
privacy and cross-border data flows.

Cultivate Europe’s Al talent through interdis-
ciplinary collaboration across Member States.
Public-private partnerships, like Google’s, can
bolster skills development and ensure that Al
tools address real-world scientific needs.

Specialised tools are essential for European
science, especially robust Al models aligned
with research priorities. Google supports their
development through contributions, such as
AlphaFold, MedGemini, and our Al co-scientist
concept.
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