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ABSTRACT

Artificial Intelligence (Al) is transforming the European economic
landscape, driving innovation, productivity, and structural change
across numerous sectors. The present study analyzes the use of Al
in the economic systems of the European Union and its key
member states, such as the United Kingdom, Germany, France, Italy,
and Spain. It addresses national Al plans, regulation, state-private
investments, and sectoral trends in take-up. The EU risk-based Al
Act and innovation programs such as InvestAl reflect its move
towards reconciling ethical regulation with economic growth. For
Germany and the UK, they target productivity through AI and
industrial automation, but France and Spain are heavily investing in
infrastructure and Al start-ups to stay competitive on the global
scene. Yet issues of regional disparities, skills shortages, and
uneven SME uptake continue to threaten inclusive development.
Applying Regional Complex Theory (RCT), the analysis understands
Al as an integrated but unevenly distributed power within the
European economic complex. The article concludes that although Al
possesses overwhelming economic potential, coordinated policy
action, skill development, and infrastructure investment are
essential to ensure balanced European regional integration and
growth.

Keywords: Artificial Intelligence, European Economy, Regional
Complex Theory, Al Governance, Digital Transformation, Economic
Disparities, Al Investment, Public-Private Partnership, AI Regulation,
SME Innovation.

Introduction

Artificial Intelligence is revolutionizing the economy of Europe,
changing public to industrial sectors’ economies by promoting
innovation, productivity, and replacing old industry dynamics.
There are many definitions of Al. At its core, artificial intelligence
is computer system capable of performing complex tasks usually
performed by human-reasoning, decision-making, designing, etc
(May, 2024). In broader sense, artificial Intelligence can be
described as social and cognitive phenomena that allow a machine
to integrate socially into a society so that it may execute
competitive tasks using cognitive processes and interact with other
agents in the society through the exchange of information-laden
messages and shorthand presentations (Abbass, 2021).

European nations are investing heavily in Al solutions with
the aim of achieving technological sovereignty and bridging the
economic divide against technological pioneers such as the United
States and China. This chapter addresses the multifaceted role of Al
in different nations of Europe and in EU and how national
approaches, huge investments, and policymaking institutions are
reshaping development paths. It analyzes Spain’s aggressive
proposals for Al to propel productivity despite disparities in the
region of Europe, the UK’s concerted approach for economic growth
and employment through strategic Al investment, and France’s
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focused drive to make the country a world leader in Al through
massive private sector investment and research. The chapter also
touches on Italy’s unified approach towards public administration
innovation and promotion of SME competitiveness and the EU’s
approach for ethical, human-centric Al research and proactive
regulatory response. German high-tech sectors’ quick adoption of

Al also calls attention to the continent’s dynamo and diverse

strategy towards Al-driven economic revolution.

Research Questions

e How is Artificial Intelligence driving economic growth and
structural transformation in the major European states and the
EU as a whole?

e What challenges do regional disparities, skill shortages, and
uneven Al adoption pose to cohesive economic integration in
Europe?

Research Methodology

In the study “Artificial Intelligence in the European Economy”, the

qualitative research approach has been utilized because extensive

qualitative data were required to understand exactly how artificial
intelligence is impacting the economy of Europe.

For data analysis, thematic analysis has been employed.
Patterns and themes were illustrated and analyzed based on data
collected through case studies. In addition, content analysis of
official communications reports, news headlines, and related
studies has been done in order to collect data regarding the
broader picture of Al's impacy and influence on economy in the
selected countries in Europe. In addition, case study protocol has
also been utilized. A standardized protocol was developed and
used to each of the case studies to accumulate information and
ensure uniformity across cases. The protocol was one of the key
elements to ensuring reliability and richness in the qualitative
research.

Literature Review

“Artificial intelligence and the Economy” by Jason Furman, Robert

Seamans. In this article, authors consider the large effects of

artificial intelligence on the economy. It shows an increase in

artificial intelligence-related activities, from robotics shipments to
patent filings, which may mean that artificial intelligence could be
among the sources of productivity growth in an era of economic
depression. In the labor market it causes mixed result. It produced
jobs and also causes disruption by taking the jobs. The authors
provide policies to rebalance the productivity benefits from
artificial intelligence and its likely labour disruptions through
artificial intelligence specific commission, data portability, UBI

(Universal Basic Income). The authors conclude that more empirical

research is required to better understand the economic impact of

artificial intelligence and to evaluate how effective variously
proposed policies might be (Furman & Seamans, 2019) . The
article doesn’t look for more empirical research required to better
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understand the economic impact of artificial intelligence and to
evaluate how effective variously proposed policies might be. This
research will focus on this.

“Formation of a Digital Education Model in the Digital
Economy: EU Countries as a Case Study”’ by Oksana Buhaichuk,
Vitalina Nikitenko, and Valentyna Voronkova. In this article,
authors analyze the model of digital education in the context of the
digital economy, showing the case studies of EU countries. It
outlines how the digital economy is working to revolutionize
conventional systems of education by providing the integration of
digital skills into curricula so that students can be prepared for an
evolving job market. Under this strategy, the EU would have a
collaboration of governments, educational establishments, and
industry toward the framing of an inclusive framework that helps
in the development of digital education. The challenges in this are
infrastructure investment and teacher training (Buhaichuk,
Nikitenko, & Voronkova, 2023) . The study makes no mention of
how the EU might use artificial intelligence into digital education in
a way that preserves its competitiveness in the global market while
guaranteeing fair access and regional cohesion. The research plan
to investigate it.

“The Economics of Artificial Intelligence: An Agenda” by Ajay
Agrawal, Joshua Gans, and Avi Goldfarb. In this book, authors
explore economic implications of artificial intelligence across a
wide variety of key themes. this book establishes artificial
intelligence as a general-purpose technology with widespread
implications for productivity, economic growth, inequality, market
dynamics, and employment. the book analyzed that how artificial
intelligence affects job markets, creates an avenue for innovation,
and makes inequality. It forms a very comprehensive framework to
assess the economics of artificial intelligence, pointing out many
such areas of further inquiry (Agrawal, Gans, & Goldfarb, 2019) .
The book skips over how Europe may use artificial intelligence to
boost its economy without widening regional disparities. This
research will focus this gap.

Case Studies in Europe

1-European Union

EU Al Strategy, Regulation & Ethical Framework

The European Union (EU) strives to be a global leader in artificial
intelligence (AI) by developing ethical, human-centered, and secure
Al. The EU has set up an end-to-end Al policy framework since the
last decade to make innovation and also regulation possible. Early
attempts, like the 2017 Civil Law Rules on Robotics, provided a
basis for regulating Al, followed by the 2018 European Al Strategy
and the Coordinated Plan on AIl, where the Al strategies of the
Member States were to be aligned (Ulnicane, 2022). Early regulatory
action establishes strong foundations. The EU’s long-term vision is
appreciated in the world. Core to RCT is harmonization of norms.
EU’s early regulation establishes strong foundations of the
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regulatory complex.
Written in 2021 and adopted in 2024, the Al Act is the first world-
wide end-to-end regulation of Al. It is risk-sensitive in approach,
formatting Al applications by their possible harm and banning
undesirable Al applications (such as mass surveillance, social credit
system), and setting up high-risk Al with stringent standards (Steki¢,
2023) . Risk-based AI Act balances innovation and safety. The
graded regulatory strategies are favorable. Tiered arrangements
foster trust which is aligned with RCT. EU model can be the global
regulatory benchmark. The EU also set up an Al Innovation Package
(2024) that will enable start-ups and SMEs in order to allow small
businesses to develop AI technology according to EU regulation
schemes (Euorpean Commission, 2024) . HPC access to SMEs is a
viable equity policy. Level playing field facilitates unity in RCT.
EU’s package reduces gaps between the periphery and the core.
Unlike Chinese state-driven or US private sector’ Al models
and approaches, the EU is keen on making human-led Al with
transparency, accountability, and ethical governance as the core.
Over-regulation, critics argue, by the EU will dissuade investors and
innovators away from Al development and put EU behind US and
Chinese Al powerhouses (Bal & Gill, 2020). Over-regulation criticism
appeals to innovation issues, warning against strangling
entrepreneurialism. EU needs to streamline regulations in order to
enhance competitiveness. Military uses of Al remain unregulated
despite defense Al expenditure by Member States are on the rise
(Annadate, 2025). Lack of regulation of Military Al is a concern of
great magnitude because of its strategic implications. Early policy
interventions are necessary to counter potential threats. EU’s
lacuna may cause asymmetries within members.
Economic Impact, Growth & Infrastructure
Al would contribute between €1.2 and €1.4 trillion to EU GDP over
the coming decade, an 8% contribution to the economy (Brittin,
2024) . The estimated €1.2-€1.4 trillion stimulus is enormous
macroeconomic effects of AI, which can have extensive
implications across sectors. Overall welfare gains of Al
implementation can redistribute economic balances in the context
of Regional Complex Theory (RCT). Increased overall GDP of EU
strengthens its global position and economic position. Google’s Al
Opportunity Agenda anticipates Al-powered automation will
increase productivity across industries, avoiding Europe from
experiencing a shortage of workers and giving advantages in
healthcare, finance, manufacturing, and energy (Walker, 2024) .
Google’s agenda brings the private sector leadership to the
forefront in Al development. Public regulation has to be employed
to secure private initiatives with wider societal and policy
objectives. In the paradigm of Regional Complex Theory (RCT),
private-public interaction plays an important in shaping of
networks of innovation.
Big Tech’s moves have to be strategically orchestrated to reach
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balance and coherence within the complex. EU’s investments in Al
recorded a new growth, highest in Denmark, Germany, and the
Netherlands’ investment in Al for cybersecurity, supercomputing,
and professional training (Foffano, Scantamburlo, & Cortés, 2023).
Cybersecurity expenditure is central digital resilience goals
and the imperative of proactive threat management. In Regional
Complex Theory (RCT), strong security infrastructure is a central
element of regional stability. The EU focus on cybersecurity
enhances collective defense mechanisms and builds collective
security among member states. Europe is lagging behind America
and China’s investments in AI, with US-EU differentiation in Al
investments doubled in the recent years (Fort, 2024). Comparative
investment statistics show that the EU lags behind in Al investment
and development. Additional and concerted investments in funding
are needed to close this gap. Closing this gap is crucial for
promoting cohesion and balanced regional development. Launched
in 2025, InvestAl initiative will be dedicated to mobilizing €200
billion of Al investment, including an additional European Al fund
of €20 billion for 100,000 high-performance Al chip-equipped Al
gigafactories. The AI hubs will be employed for open-source
development of Al for scientific research, biotech, and industrial
automation, reducing the reliance on Big Tech-owned proprietary Al
models (European Commission, 2025b) . This showcases the EU’s
commitment to Al-driven economic transformation. Under RCT, this
investment binds states under a shared economic direction.
Support for SMEs, Innovation Policies & Public Procurement
A counter to Big Tech’s Al supremacy is under consideration by the
EU in the form of SME driven support programs for Al Al
Innovation Package (2024) gives Al startups with access to Europe’s
supercomputing capabilities. Large AI Grand Challenge (2023)
offers funding and HPC facilities to Al based SMEs (Euorpean
Commission, 2024) . It demonstrates the EU’s support for regional
innovation ecosystems. RCT considers this as formalized economic
interdependence. Public procurement is being used as one of the
ways through which more Al can be deployed. The governments are
also being called upon to utilize Al in public sector services like
smart health, automated government, and Al-based transport (Boers,
2024). Public procurement is an influential driver of Al take-up as a
strategic market driver aimed at stimulating innovation. In the
terms of Regional Complex Theory (RCT), state-driven demand is
one that is binding, aggregating heterogeneous agents in shared
regional space. Procurement policies of good design aggregate
regional markets and stimulate collective technological
advancement in the EU. The Digital Markets Act (DMA) and the
Digital Services Act (DSA) also seek to stop the monopoly nature of
large AI companies and establish an open and competitive
marketplace for AI (Courtin, 2025). RCT frames this as an external
projection of regional economic strength. Yet, the EU is still lacking
world-class Al companies, such as Google, OpenAl, or Baidu.

287



Over-regulation, in critics opinion, would render European Al start-
ups unsustainable and encourage reliance on foreign Al technology
(Fort, 2024). RCT captures this as a regional issue needing joined-
up policy action.
Digital Transformation & Cybersecurity
Al is also playing a critical part in EU cybersecurity by utilizing
machine learning-based automated threat detection, enhancing
cyber resilience, and counteracting Al-facilitated disinformation
attacks. The EU is increasingly investing on Al-based cybersecurity
solutions, especially for banks, ministries of government, and
critical infrastructure (Belderbos, 2024) . Artificial intelligence-
based threat detection enhances the essential link between
economic security and defense. Shared research and development
in cyber spaces is necessary for development of collective
capabilities. Shared cyber tools under Regional Complex Theory
(RCT) increase the security of complex resilience. EU cyber policies
facilitate common dependencies, which facilitate regional
integration and strategic interdependence.
Challenges: Regional Disparities & AI Talent Gap
EU AI innovation is unevenly biased in favor of Germany, France,
and the Netherlands at the lead and place behind Southern and
Eastern Europe. Rich countries are attracting more investment as
compared to poor countries because poor/peripheral counties do
not have digital infrastructure, HPC clusters, and Al-qualified labor
forces. Regional Complex Theory is interested in such imbalances,
as economic gains from Al are spatially localized in tech states,
which in turn deepen digital divides. To counteract such policy
paradox, the EU has proposed Smart Specialization Strategies (S3)
and the European Structural and Investment Funds (ESIF), in order
to invest Al-related funds into less developed areas (Simons,
Turrini, & Vivian, 2024) . Smart Specialization is a sensitive
antidote to regional imbalances, with focused approaches to
facilitate action towards peculiar local strengths and weaknesses.
Within the Regional Complex Theory (RCT) approach, single
funding instruments implement cohesion goals. Activities like
Smart Specialization Strategies (S3) and European Structural and
Investment Funds (ESIF) reflects functional integration and
facilitate balanced regional development. The lack of Al experts is
one of the biggest challenges. Even though EU Al capabilities have
been enhanced by 124% since 2016, they are behind from the UK
and US with only 0.41% employees in Al industries (Carpanelli,
Hood, Kantenga, & Kimbrough, 2024) . Al gender and skill gaps
raise significant social equity issues. Targeted training efforts are
needed to redress such gaps and enable broad participation.
Human capital diversity is a fundamental driver of maintaining the
complex within Regional Complex Theory (RCT) setup. Upgrading
efforts by the EU are crucial drivers of regional resilience and long-
term competitiveness.
There is also gender-imbalance, with only 26.3% of Al personnel
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being female, below that of the US or UK. The EU is fighting this
through Al training and upskilling but digital literacy gaps still
exist (Simons, Turrini, & Vivian, 2024) . It addresses the regional
disparities in the distribution of gains from AI. RCT implies
addressing this is central to regional consistency.

2-United Kingdom

Government & Policy Strategies

The Al Opportunities Action Plan (2025) encapsulates the UK
government policy of Al-driven economic growth, better public
services, and greater national security. The policy entails scaling up
high-performance computing and establishing Al Growth Zones
(AIGZs) to spread Al innovation and counter regional imbalance
(Clifford, 2025). Economic balance at the regional level is ensured
by harmonization in RCT. The UK is also producing AI Growth
Zones to increase Al infrastructure, but there is a concern for the
rising electricity demand of AI. Al data centers will consume 22
TWh by 2030, leading policymakers to consider alternatives such as
small modular nuclear reactors and localized electricity pricing to
enable Al growth without detracting from energy balance (Mehta,
2025) . It emphasizes the transformation of economies through Al
RCT identifies this as structural change within the European
economic complex. There is an investment from the private sector
in Al, about £14 billion invested by entities like Vantage Data
Centers, Nscale, and Kyndryl. The investment will see 13,250 new
Al positions/jobs created and directed towards data center
development in the UK (Vincent, 2025). This lists incentives to urge
startups to adopt Al According to RCT, national governments’
support for innovation ensures regional economic cohesion. This
explores UK’s Al economic strategy post-Brexit. RCT sees such
cases as redefining regional relationships within a transforming
complex.

The UK Government’s 50-Al goal is to advance the public
computing capacity 20 times larger in 2030, developing sovereign
Al capability and effective Al governance. Transparency issues with
funding and semiconductor supply chains remain there (David,
2025) . This depicts how investment in Al in the UK is redefining
national competitiveness and public infrastructure. From an RCT
point of view, such a strategic initiative is part of regional
competition and integration issues. Al is projected to contribute
1.5% to UK productivity annually, with as much as £45 billion in
public and private sector Al adoption savings (Garanhel, 2024) .

This shows Al's capacity for reducing inequality via economic
inclusion. RCT highlights this as a cohesion mechanism in regional
structures. The government has also set up a National Data Library
and pledged £2.5 billion to invest in the development of Al
infrastructure to attract more investment and accelerate Al
research, thus further enhancing its leadership in Al (Department
for Science, Innovation and Technology, 2025) . Al-led automation
in the public sector as well as in the private sector can affect 3
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million jobs. The Tony Blair Institute estimates that automation of
40% of public sector jobs can make people jobless but also make
the public sector effective (Milmo, 2025) . This highlights UK’s Al
economic concerns like job loss. RCT places this in the context of
asymmetric regional reactions and risks.

Microsoft Al Policy Report acknowledges the UK’s deep pool
of talent in Al as being amongst the top 5 in the OECD but also
points to areas of research gaps in AIl, computing strength, and
governing framework that limit Al development (Snelson, Cilauro,
Katz, & Carpenter, 2024). The Al Playbook, a collaborative effort of
government and industry partners, provides civil servants with
formal guidance on the deployment of Al in public services to
ensure the consideration of ethical, legal, and security
considerations (Spinelli, 2025) . It analyzes ethical paradigms that
affect Al markets. RCT views ethical alignment as progressing
regional economic governance.

Economic Impact & Growth Projections

Artificial intelligence (AI) is now the most important UK economic
growth stimulant. The Al revenues contributed £14 billion for 2023
with jobs increasing (+14,500) by a rate of 29% and gross value
added to £1.2 billion by a rate of 20%, as per the Al Sector Study
2023. Economic benefits of Al are highly concentrated, as 80% of Al
revenues (£11.4 billion) come from large businesses, although
these businesses represent just 4% of all Al businesses. London, the
South East, and East of England account for the majority of Al
businesses, with 75% of Al firms based there and creating 74% of
economic output from AIl, while other parts of the UK fight to
capture investment (Procter & Woods, 2024) . Al will contribute
£550 billion to UK GDP by 2035, but is being held back by
constraint factors such as digital infrastructure bottlenecks and Al
skills gaps. Microsoft has pledged £2.5 billion to Al infrastructure
investment and producing a million AI experts. Private sector
investment in Al has amounted to over £20 billion since 2016, but
other rival countries, including France, Israel, and Germany, are
also heavily investing in Al and attempting to close the gap with
the UK in this area (Public First, 2024) . It describes that how
national policies spearheading Al development.

A Microsoft-commissioned report has warned on how much
the UK risks losing an estimated £150 billion economically by not
adopting Al. Al adoption in public sector is expected to save £17
billion, improving productivity, and providing new job
opportunities. The UK AI strategy also carries implications
worldwide because sometimes it gets trapped between the US and
EU as it is trying to work with them but also competing with them
in being the next big leader in Al (Dawson, 2024). A CBI Economics
report concluded that the AI sector adds £9.1 billion of GVA per
year, directly employing 120,000 full-time employees. £38.6 billion
has been invested in Al since 2016, and Al is among the UK’s
fastest-growing sectors. There are still regional imbalances, with
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55% of AI firms in London and the South East, and northern and
rural areas lagging behind (Oliver, 2023). It examines Al investment
patterns. RCT employs such statistics to monitor financial
movements within and across regional borders.

Google’s 2023 Economic Impact Report has suggested that Al
innovation will contribute to the UK economy about £400 billion in
2030. Google Maps and Search, which are artificial intelligence-
based tool, will contribute £118 billion of economic worth in 2023.
Al will also save 700,000 hours of administrative time in a year in
the healthcare and education sectors, unleashing £8 billion of
potential (Weinstein, 2023) . It shows the consumer trust in Al
economies. RCT views social confidence as the foundation for
inclusive regional integration. Al will account for 10.3% of the UK’s
GDP by 2030 due to the enhanced productivity and the new
business models driven by Al. Al will create 97 million new jobs
globally, but while doing so, it raises job loss and ethical
recruitment concerns (Williams, 2024). It addresses the effects of Al
on financial institutions. RCT contends that fintech innovation
underlies regional economic contemporaneity.

A McKinsey report shows that Al can add $2.6-$4.4 trillion to
the global economy. Al has the potential to revolutionize trade,
investment promotion, and labor planning. The UK will only realize
its highest economic return from AI if it addresses availability of
data, public trust, and Al skill shortages (Zugravu, Safran, Mansour,
da Cunha, & Espérandieu, 2024) . Amundi Investment Institute
studies explore the broader implications of Al on economic growth,
labor markets, and productivity. The speed at which industries
change and integrate Al into their operations is what will decide the
long-term economic impact of Al as the adoption of Al takes hold
(Usardi & Drut, 2024) . Al application to economic forecasting is
emphasized.

Workforce, Business Adoption & Regional Disparities

Accenture has indicated that Generative Al would add £736 billion
to UK GDP by 2038. A 62% shortfall in skills among the workforce
can heighten regional imbalance (Lane, et al., 2024) . The UKRI
initiative has provided funding of £7 million to incorporate Al in
120 small and medium enterprises (SMEs), such as agri-food,
transport, and construction. Some instances of usage of Al include
the reduction of wastage of food, predicting potholes, and
accessibility at the workplace (Kyle, 2025) . It highlights funding
R&D in Al innovation. Artificial intelligence-powered automation
will liberate 25% of working hours, i.e., 6 million employment
opportunities. Artificial intelligence-powered learning and job
placement websites will reduce unemployment by 10%, although
finance, law, and administration related jobs are expected to be
displaced (Sharps, et al., 2024).

UK AI take-up remains dispersed, with 15% (432,000 firms)
making use of Al, and 68% of larger firms using Al, primarily IT and
legal software, with hospitality (11.9%), health (11.5%), and retail
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(11.5%) lagging behind (Evans & Heimann, 2022). UK sectoral take-
up data reflect uneven Al diffusion, corroborating unease about
equity. Targeted interventions are needed to rescue low-flying
sectors. UK uneven uptake requires cross-regional coordination. Al
will account for 22% of UK GDP in 2030, and there are regional
variations between those regions where London, Cambridge, and
Manchester are leading the way in investment and research in Al
and the remainder of Northern England, Wales, and Scotland falling
behind. (Bughin, Mayhew, Seong, & Allas, 2019). 22% GDP projection
in 2030 exhibits the high stakes that AI presents to economic
progress. it represents a policy effect gauge.

Britain’s possible gains from Al could restore the equilibrium
to the European economic system. More productivity through Al
would free up 700,000 hours of public time annually, but only 20%
of companies invested in any Al whatsoever (Cholteeva, 2025). UK’s
efficiency gains through enhance collective administrative capacity.
The UK AI sector of £16.6 billion will become £788.41 billion in
2035 but has a theoretical potential to replace up to 2.2 million Al
jobs within the next two decades, generating shock in public
regarding work and data security (59% of public) (Hooson & Pratt,
2025) . Job displacement projections make Al a social threat in
addition to its advantages. Labor planning has to be included in Al
plans. Labor market changes can impact regional stability in RCT.
Social adjustment in UK influences surrounding economies. Al-led
economic growth can increase the UK’s GDP growth rate by more
than two times (1.6% to 3%) by 2038 (Wise, 2024) . Doubling the
growth rate of GDP highlights the revolutionary potential of Al
Accelerated growth can ignite cooperation among states, according
to RCT.

Britain’s transformation sets a pace for regional economic
harmonization. Its transformative potential is represented by the
estimated £1 trillion value added to GDP through AI in 2030
(Howlett, 2025). Placing a trillion in GDP captures the promise and
balance of risk inherent in Al. Such enormous benefits redouble
RCT’s notion of power realignment. Success in UK can reshape
Europe’s economic order. The Systemic Al Safety Grants Programme
(£8.5 million) will work to minimize Al risks, such as deepfakes and
cyberattacks, in a quest to make the UK a global leader in Al
regulation (British Chamber of Commerce in Indonesia, 2024) . Al
safety grants demonstrate forward-thinking risk management in the
UK. This vision is appreciable in anticipating possible abuse.
Applying UK’s approach across EU can cause joined-up regulation
within the region. Google’s report forecasts AI's £400 billion
economic contribution by 2030 in the UK’s economy, but without
targeted policies, Al growth will remain concentrated in major tech
hubs like London, Manchester, and Cambridge, deepening regional
economic inequalities (Donnelly, 2023). Regional concentration in
hotspots is an issue of equity. Fair regional development must take
place. According to the RCT, hub growth jeopardizes peripheral
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marginalization in RCT. UK’s task is to spread benefits to all
regions.
3-Germany
Germany’s National Al Strategy & Policy
Germany launched its National AI Strategy in 2018 and
subsequently updated it in 2020 and 2023 with an investment of €5
billion for the promotion of AI research growth, economic
development, and responsible Al regulation. The strategy focuses
on human-centered Al, up-skilling the workforce, and regulation of
Al, urging Al to be developed in line with public interests and
workers’ rights (OECD, 2024). The OECD 2024 Germany Al Review
considered Germany to be a world leader in Al research and HPC.
EU Al adoption rates are quantified by using OECD data. RCT
applies such information in quantifying relative regional
integration. Germany’s Max Planck Society and Fraunhofer Society
are the leading institutions in the field of Al. Venture capital (VC)
investment in Al startups is still low, and small and medium-sized
enterprises (SMEs) cannot adopt AI because of bureaucratic
inefficiencies, excessively restrictive data-sharing laws, and talent
deficiencies (Chase, 2024). It shows the effectiveness of Al policy
towards increasing productivity.

In order to support Al enterprise firms, Germany has more
than 40 Al projects, including the Al Observatory (launched in 2020)
to track how Al is influencing the labor market and the Civic
Innovation Platform (CIP) for supporting Al-based social solutions.
The AI Action Plan (2023) also included provisions for data access,
employee reskilling, and greater European Al collaboration (Federal
Ministry Research, Technology and Space, 2024) . It emphasizes
spending on Al training to ensure economic resilience. RCT puts
educational alignment at the core of regional readiness. Germany is
investing heavily in local Al centers through efforts like Hubs for
Tomorrow and Al-Coaches, providing training, equipment, and
funding for SMEs. It is very important in reducing regional
economic imbalances because states Bavaria and Baden-
Wirttemberg are already controlling the utilization of Al, but rural
and eastern regions are left behind (Hartl, Peterka, Meiss,
Schoenstein, & Dorfs, 2021) . It assesses German companies’ Al
adoption. RCT exploits such micro-level trends to place value on
macro-level regional change.
Economic Impact & Al Market Growth
Artificial intelligence is transforming the German economy with
predictive intelligence and Al-based automation powering
manufacturing, logistics, healthcare, and finance productivity. The
automobile industry is leading Al-driven automotive through
autonomous driving, intelligent manufacturing, and supply chain
optimization, thus making Germany an even stronger Industry 4.0
leader (Little, 2020) . Preparedness policy by industry is
recommended. This shows that Europe’s digital economy trends are
somehow directed by Germany’s capabilities.
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German Al market will grow 15% each year, adding €488 billion to
GDP in 2025; a 13% GDP growth compared to 2019. Al adoption is
strongest in manufacturing, retail, and energy, with cost savings of
€330 billion and additional revenues of €150 billion. Its adoption
by SMEs and rural populations is still slow, increasing regional
disparities in economic growth (Kalai, Becha, & Helali, 2024) .
Forecast €488 billion GDP increase is testimony to economic
potential of Al It is observed that bridging rural adoption gap is
necessary. Al Generative is making rapid progress with 31% of
German companies already having Al strategies. Only 16% have
specialized Al research facilities and 60% are building Al
infrastructures. IT (automaton of software), marketing (analysis of
the customer), HR (training employees), and finance (risk
measurement) are leading end-to-end deployment of Al Al
companies anticipate 67% revenue increase and 65% cost saving but
are anxious about job displacement and regulation implementation
(Kohn & Reimann, 2025).

Germany’s initiatives of Al sustainability include applications
in climate simulation using Al, conservation of biodiversity, and
energy efficiency. The AI research on climate trend takes place
under the WarmWorld project, while Al smart grids and waste
management enable the green economy conversion (Rammer C. ,
2020) . The EFI Report 2024 points out Al as one of the most
important technologies that is revolutionizing sectors such as the
automobile, finance, and healthcare industries in Germany.
Scientific journal articles that described the use of Al in Germany in
the period 2010-2022 were increased eight times, and Al patent
applications grew sixteen times. Germany is behind China and the
US in the scale of mass-commercialization of Al (Bertschek, et al.,
2024). Patent development highlights Germany’s research capacity.
It can be observed that the following challenge is
commercialization. Germany’s patents top the EU’s technology
competitiveness.

Al Adoption & Integration in Germany

Germany has been embracing artificial intelligence (AI) very rapidly
within its economy, and 27% of firms now have Al, a figure that
increased from 13.3% in last year. Another 17.5% of firms will be
adopting AI within the next few months, particularly in the
automobile, electronics, pharmaceutical, and textile industries.
Advertising and IT services account for the leading use of Al,
followed by construction (11.6%) and retailing (22%). Even with this
progress, regional differences persist with urban Al centers such as
Munich, Berlin, and Frankfurt enjoying higher levels of AI
investment, while eastern and rural areas are lower. The gap
between leading and lagging regions is growing, with potential
economic disparities at play (Wohlrabe, 2024). 27% company uptake
is a rate of fast diffusion. However, backward rural towns must deal
with specific policies to ensure that these areas can catch up the Al-
driven progress.
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Germany is a front-runner nation in the European adoption rate of
Al but falls behind in global Al competitiveness. Germany has 6% of
global AI patents, while 27% belong to the US and 29% to China. It is
estimated that AI will contribute about €430 billion (11.3% GDP) to
the economy in 2030, but challenges like slow Al patent growth &
commercialization, and digital skills shortages are creating
bottlenecks for such growth. Al is not used in most of the SMEs
because they are not funded and equipped (Zimmermann, 2024).
Strategic efforts are required to bridge this gap. Patent share
represents global asymmetry of innovation. Germany’s workforce
and labor market are also being transformed by Al 7% of the
occupations have high exposure to Al, and 38% have moderate
exposure to Al. Munich and Berlin are reaping the most, while rural
areas can become the losers due to economic stagnation because
they have very little incorporation of Al and are not so efficient in
controlling the workforce (Licht & Wohlrabe, 2024). Labour market
exposure data provokes social policy interest highlighting reskilling
as a vital solution. The lack of expert Al professionals (84% gap)
and costly research (46%) are still key worries for corporate
companies in Germany. Also, 73% of companies find Germany’s Al
funding environment as not more favorable than other countries
with higher industrialization, leading some companies to look for
Al investments elsewhere (Rammer D., 2021).

Education & Labor Market Impact

Germany is also reskilling employees using Al and also investing in
Al education to close the Al skills gap. Initiatives like DigitalPakt
Schule (investment of €6 billion) and Konrad Zuse Schools are for
Al literacy, vocational training and education, and higher education
research. However, shortages of digital infrastructure in more
remote areas continue to persist (U.S. Department of Commerce,
The International Trade Administration, 2024) . Education efforts
reflect proactive capability development. Digital literacy is seen as
a building block for Al economies. Al training programs in Germany
support EU-wide capacity. Artificial intelligence will revolutionize
the German labor market in a way that 81% of work would be done
by Al While productivity in the manufacturing and financial
sectors is enhanced by AI, but it also creates job displacement
(Oschinski, 2023) . Reskilling policy proposals are advancing in
response to Al's disruption impact on labor market. The ongoing
learning structures are in favour of progress in the field of Al
4-France

France’s Al Strategy, Policy, and Digital Economy

To become a pioneer in the field of artificial intelligence (AI) under
France 2030 plan, France takes the lead by investing €54 billion in
digital innovation, cloud computing, and cybersecurity. With a
92.6% internet penetration rate, the adoption of Al is growing in all
industries, and it has contributed to creating a €70.5 billion digital
economy in 2024. The major industries include digital services
(52.4%), software publishing (35.5%), and engineering & consulting
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(12.1%). Through its National Strategy on AI, France is also
spending €500 million every year on Al R&D to make Europe the Al
hub. Whereas 47,000 new jobs were generated in 2022, but even
then there is a shortage of skilled persons in Al sector
(International Trade Administration, 2024) . France’s €54 billion
expenditure defines high national ambition. The investment
establishes France’s position in Europe’s economic complex. The
report “Our Al: Our Ambition For France” is economy-led, labor
market-led, and public service-led report which shows
transformative impact of Al. France will fall behind the US and
China, the report suggests, if strategically decisions are not made.
Proposals include a €10 billion fund for Al start-up, for the national
Al training program and for augmenting computation power.
Creation of a World AI Organization for overseeing global Al
administration is also suggested in the report. It can add value of
€250-€420 billion to GDP of France (Artificial Intelligence
Commission, 2024) . The French plan to establish World AI
Organization captures its international ambitions. One could see it
as a sensible projection of soft power. It also reflects the making of
continental regulations for Al.

France has developed its National Strategy for Artificial
Intelligence (SNIA) in two phases. In phase 1 (2018-2022), France
invested €1.5 billion in Al research, placing France 3rd in Europe
and 7th worldwide for Al scientific publications. In phase 2 (2022-
2025), France is investing €2.2 billion, focusing on recruiting Al
capabilities and Al adoption by industry. Growth in Al startups has
been record-breaking, with 590 companies raising €3.2 billion in
2022 alone and important industry such as Mistral Al (€385 million
raised) making their presence felt. Private investments, such as
Xavier Niel’s €200 million Al infrastructure fund, are also
spearheading France’s Al landscape (Efretier, 2024) . Record-level
startup investment demonstrates dynamic private sector
investment. The growth of Al startups builds up regional
innovation networks in a regional complex.

France’s Al ecosystem is an anchor of EU-wide technological
spillovers. However, France continues to have very serious
problems like brain drain and US company dependence (Nvidia and
AWS) in terms of hardware. French supercomputers (Jean Zay, Jules
Verne) can be utilized in building local Al infrastructure, but
Europe lags far behind the US in AI investment (€29.5 billion to
€289 billion invested in the US between 2013-2023). France is also
going for open data policy (data.gouv.fr) and increasing French-
language datasets for Al usage to break free from English-lagging Al
models (Chardon-Boucaud, Dozias, & Gallezot , 2024). Brain drain
issue identifies that talent retention should be considered as much
as investment. France reinforced its Al policy in healthcare,
aviation, and the automotive industries during VivaTech 2024. The
regulation of Al in France and the EU is becoming more structured,
with France pushing for a harmonizing European Al regulation
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policy (Elnion, 2024). To compete in Al field, a €10 billion France &
Al fund is suggested to achieve double GDP growth with the help of
Al-based automation and productivity benefits. Al development
would in turn make fragmented Europe where early adopters such
as France and Germany leading ahead while smaller EU economies
lag behind (Mueller, 2024). Public spending or investment on Al is a
key driver in putting a region on a competitive edge. President
Emmanuel Macron rolled out a €109 billion investment plan for Al,
with $113 billion from private sector, at the Paris Al Summit.
Macron suggested streamlined regulation of Al inspired from the
Notre Dame reconstruction model to ensure rapid deployment. The
2024 EU AI Act sets out France’s vision for regulated Al research
that encourages innovation (VOA News, 2025).
Al Governance & Global Summits

The 2025 France Al Action Summit focused on a secure and
ethical environment of Al. The summit utilized all previous global
summits efforts of Al governance (Seoul Summit, Bletchley Park)
and attempted to further harmonize Al policy around the globe.
Three pillars of discussion were science, solutions, and standards.
The summit led to the formation of INESIA (French Institute for Al
Evaluation and Security) for assessing risks of Al and cybersecurity.
France also launched an Al Model Leaderboard with Hugging Face,
which accelerated Al testing in French models. Disinformation, Al
manipulation of information, and cybersecurity were addressed in
the summit, which led to open-source detection tools like D3lta and
PEReN’s meta-detector (Ministry for Europe and Foreign Affairs,
2025). In contrast to hard regulative paradigms, the 2025 Al Action
Summit moved towards Al based economic growth. The EU and
France committed €200 billion, in which France committed €109
billion worth of Al investment alone. Macron advocated for less
regulation and more innovation, as did the US. The UK also now is a
force to be considered in the world of Al as it has investments of
£14 billion to drive its Al industry (Pymnts, 2025).
Al Investments & Infrastructure Expansion
France is the key investment destination for Al with €83 billion Al
investment. Brookfield is holding the top investment of €20 billion
by 2030 in Cambrai high-capacity Al data center. UAE has invested
€50 billion, including a 1-gigawatt Al data center. France’s 65%
nuclear and 25% renewable energy foundation makes it the ideal
place to accommodate power-hungry Al infrastructure (Reuters,
2025c¢) . Thus, it highlights France’s Al industrial policy. UK’s
Fluidstack is investing $10 billion in an AI supercomputer, but
France faces the hindrance on grid powering augmentation (5-year
head start compared to 1l-year data center development time). In
order to avoid delays, EDF has already identified sites with grid
access, thus lowering project lead times (Crellin & Howcroft, 2025).
Microsoft has taken the initiative to invest €4 billion in France for
the advancement of Al, for instance, through deploying of 25,000
best-in-class GPUs by 2025. New data centers are cropping up in
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Paris, Marseille, and Mulhouse. Microsoft will also create Al
expertise in 1 million French nationals by 2027 via France Travail
and Skema Business School collaborations. The STATION F
accelerator program will also accelerate Al startup expansion (Louis,
2024) . It declares France’s Al plan to stimulate economy. France
confirmed its €109 billion of private sector Al investment at the
Paris Al Summit. Brookfield and UAE alliances will form the
foundation of France’s Al infrastructure and Al alliances around the
world. But America is putting $500 billion in Al over four years, and
that is going to be some tough stiff competition (Reuters, 2025b).
Artificial intelligence applications are constructing competitive
economies.

5-Italy

Policy, Strategy & Institutional Framework

Italy launched the Italian Strategy for Artificial Intelligence (2024-
2026) to develop its Al capability in accordance with European
ethics values. The strategy aims to make Italy a leader in Al by
developing research, digitalizing  public administration,
encouraging enterprise adoption, and integrating Al-thematic
courses (Greco, et al., 2024) . It reports Italy’s Al digital plans for
SMEs. The overall objective is to entice Al expertise, provide digital
infrastructure, and foster the adoption of Al by SMEs via public-
private partnership funding. Artificial Intelligence Foundation will
regulate Al research and make it consistent with national and EU
law (Lusardi & Faranda, 2024). It exemplifies Al policy influence on
economic sustainability.

An important work is the establishment of the Italian Institute
on Artificial Intelligence for Industry (AI4I) and how it has the
potential to induce industrial transformation, innovation, and
economic growth. The institute will be collaborating with CINECA’s
high-performance computing (HPC) cluster to support Al research
and development for different sectors (The Consulate General of
Italy Chicago, 2024). Thus it advances Al for trade and investment.
Italy is also highly concerned about Al ethics and governance in
order to maintain privacy, security, and transparency for Al under
the EU AI Act (BitRock, 2024) . Private Al enterprises propel
economic agility.

Geographically, northern Italian innovation clusters (Turin,
Milan, Bologna) propel the Al development, while southern regions
of the country lag behind with poor infrastructure. Italy’s CINI
vision for AI promotes national coordination with regional Al
clusters in a bid to prevent gaps and to emphasize proportional Al
development in Italy (Cucchiara, Giannotti, Nardi, & Navigli, 2020).
Al cluster coordination reflects the appeal for cross-region
connectivity.

Macroeconomic Impact & Growth Potential

With a study conducted on behalf of Google (September 2024), Al
has the potential to increase Italy’s GDP by €150-€170 billion in a
decade, providing an 8% yearly economic stimulus. The delay of Al
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adoption for five years would leave it with only a 2% rise in GDP,
thus further reducing Italy’s competitiveness on the international
scene (Thelle, et al., 2024) . This shows that speed of adoption is
vital. Early adoption in Italy can create regional momentum. Yet
another report by the European House Ambrosetti and Microsoft
Italia foresees a long-term €312 billion injection in the Italian
economy through Al-led productivity. This also includes the release
of 5.4 billion working hours, equivalent to 3.2 million full-time jobs.
The research also seen Al as the force to address Italy’s population
crisis, with 3.7 million employees to retire by 2040, leaving an
economic gap of €267.8 billion unless mitigated (The European
House Ambrosetti and Microsoft Italy, 2023). Al is conceived as a
component of general socio-economic policy.

Adoption of Al will also increase turnover of business to €570
billion by 2030, 23% higher than the levels of 2017. Sectors such as
construction and automotive are expected to lag behind in AI
adoption with 33% share, while sectors such as telecom and high-
tech are leading in AI adoption with 64% share (Candiani , 2019).
Sectoral lag in the construction and automative industry recognizes
thematic policy gaps. Italy’s Al startup ecosystem is still in its
nascent stages. Market dominance in innovation by Al startups has
not yet been achieved by Italy because only 66 Al startups are
present as of 2019 which is less in numbers as compared to the UK,
France, and Germany. The National Innovation Fund (FNI) is
developed for easing the development of Al-based firms but
investment requirements are still to be met and same gap is
present in the sector of Al skills (Bernardo, Tregua, Fabio, & Andrea,
2021).

Market, Digital Transformation & Sector Adoption

The Italian AI industry expanded by 52% in 2023 thus reaching
€760 million, and most of the investment was in conversational
agents, document processing, and text analysis. Generative Al
accounts for just 5% (€38 million) of the industry.
Telecommunications, media, insurance, energy, banking, and
finance are driving the adoption of Al, with 90% of investments
from large corporations, and the public sector and SMEs chipping
in with the remaining 10%. Al will automate 50% of today’s jobs by
the end of the decade, impacting 3.8 million jobs, while fill an
estimated shortage of 5.6 million jobs by 2033 (Tesisquare, 2024).
Fintech scale reflects dynamic financial innovation. Al is taking
over finance, health, and the Silver Economy. Fintech technologies
revolutionize anti-fraud protection, risk management, and
investment models, mainly in Rome and Milan. AI will cut
healthcare operational costs by 10-15% and automate up to 36% of
procedures, however unbalanced adoption of Al in hospitals within
regions is an issue (Baldi, Parco, Megale, & Mancini, 2024).

Healthcare automation advantages are apparent, but regional
disparities continue to persist. Italy must promote equality of
access to health-tech innovations. Italy’s National Recovery and
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Resilience Plan (PNRR) invested €50 billion in digital public services,
5G, cloud computing, and cybersecurity. Among its strengths or
achievements are 27 million digital SPID identities and 350 million
digitized electronic health records. Mezzogiorno lags behind in
digitalization, a reflection of territorial imbalances (Rome Business
School, 2022). NRRP investment illustrates strategic fund use for Al
development in Italy. Microsoft invested €4.3 billion in AI
infrastructure and employee re-skilling initiatives in Italy. The
creation of Al data centers in Northern Italy will make the region a
strategic Mediterranean hub for Al cloud services. At the core of
this investment is Microsoft’s Al National Skilling Initiative that will
re-skill 1 million Italians by 2025 with the goal of bridging the
digital skills gap in the region (Microsoft, 2024) . Microsoft Al
investments form national tech environments.

Al is also transforming Italy’s design sector. In a survey, 15%
of 350 Italy-based design professionals currently employ Al
solutions in design and 36% believe that Al will transform the
sector. This points to the prospect of Al overlapping with Italy’s
thriving cultural and creative industries (Deloitte Insights, 2024).
Labor Market & Workforce Effects
Al is revolutionizing the labor sector in Italy, where 58% of the
work is most likely to be facilitated by Al, allowing employees to
collaborate with Al instead of being replaced by them. However, 7%
of administrative work, clerical, and customer services are highly
vulnerable to automation, and 35% (mostly manual work and
personal care) will remain unaffected (Thelle, et al., 2024) . An
evaluation of Al penetration in the Italian labor market (2014-2019)
revealed that high-wage employment (engineering, legal services,
agriculture) adopts Al more extensively. Italy’s north-south digital
divide results in southern Italy being challenged to gain Al
capabilities, exacerbating jobs gaps (Pesenti, 2024). The effect of Al
is greatest in the north of Italy, where private sectors and
infrastructures are more developed with Al Southern regions, with
poorer private sectors and digital infrastructures, can fail to take
advantage of Al-driven job opportunities (Zuanna, Dottori, Gentili ,
& Lattanzio, 2024). It emphasizes Italy’s internal regional diversity
in AI labour market preparation and adoption.
6-Spain
Government Policy & Investment Initiatives
Spain is proactively positioning itself as the global leader in
artificial intelligence (AI) through government policy, corporate
spending, and policy direction. Al has been viewed as a General-
Purpose Technology (GPT) such as electricity and the internet that
can revolutionize the national economy. Spain initiated programs
like ALIA under the HispanlA 2040 strategy for promoting Al
innovation. Even though the ranking of Spain’s digital
infrastructure is better than that of the EU, only 8% of small and
medium enterprises use Al whereas 40% of large companies use Al.
Usage of Al will also improve productivity by 3% within the next ten
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years with applications that stretch from reducing bureaucratic
burden on the educational system to save up to 22 days on waiting
times in primary health care (Domenech, 2025).

Spanish Strategy for Al 2024 involves an investment of €1.5
billion (2024-2025), and it is covered mainly by the European Union
with a specific emphasis on Al training, SMEs, and supercomputing.
The MareNostrum 5 supercomputer is being upgraded with a €90
million investment, 20% of its computing power will be for
companies. The government also offers €160 million of Al research
scholarships to balance the talent pool of the country. The policy
promotes Al use in public administration, SMEs (€350 million in
funding), and start-ups (€400 million under the Next Tech Fund).
Spain’s Artificial Intelligence Agency (AESIA) will also be
responsible for AI compliance with the EU regulations for safe,
transparent, and explainable Al deployment (Ministry for Digital
Transformation, 2024) . Implementing AESIA underscores Spain’s
commitment to ethical behavior and transparency of AI. This
captures the focus on governance as being required in Al-driven
economic trust. Shared regulation norm strengthens the trust in the
regional complex. AESIA puts Spain in line with EU’s shared AI
governance. In an effort to accelerate Al adoption even further,
Prime Minister Pedro Sanchez has announced subsidies worth €150
million to help companies implement Al technologies (Reuters,
2025a).

Subsidies initiated by PM Sanchez show political
determination to speed adoption of Al Long-term funding is vital
to close the SME adoption gap. The subsidy policy inspires cross-
border economic harmonization. The government also prioritizes
governance and Al sustainability in the form of green AI data
centers and computing to make it energy efficient. Another relevant
point on the strategy is the creation of linguistic Al models,
through the ALIAs initiative. The models, including not just Spanish,
but also co-official languages like Catalan, Galician, and Basque,
will guarantee that AI technologies are targeted towards the
linguistic diversity of Spain. The government is seeking wider
inclusion and accessibility to the Internet market with these models
(Digital Robots, 2024) . Spain has partnered with IBM to develop
Spanish Al models to reduce language bias to suit its Al-driven
digital transformation. The same is being pursued by Al-driven
research in semiconductors to ensure supply chains and
sustainable production (Forgione, 2024) . This report illustrates
state-level intent to implement Al in national economic resilience
plans.

Macroeconomic Impact & National Al Adoption

Spain’s economic development is being spearheaded by artificial
intelligence. The government policy is a way in which Spain is
constructing a digital economy based on AI transformation.
Artificial intelligence is also spearheading Spain’s tourism boom
with 94 million visitors in 2024 creating 3.2% GDP growth
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surpassing Germany, France, Italy, and the UK. Spain has been
granted €163 billion of EU funding (2021-2026) to be invested in
infrastructure development projects, digitalization of SMEs, and
climate action plans (Hedgecoe, 2025).

Industrial & Corporate Adoption

Industrial and corporate Al adoption is very much on the rise.
Supported by the Airbus, Telefénica, Microsoft, and Repsol, IndeslA
Forum predicts that AI will add another €16.5 billion to GDP of
Spain by the year 2025. Spain still has to face a massive shortage of
Al experts, with the anticipated requirement being 90,000 Al
proficient experts in three years, just 20% of which will be women
experts. Its €150 million Industry 4.0 investment program supports
Al innovation in the electric mobility, agri-food, and shipping
industries (Tecnicas Reunidas, 2022) . IndesIA leads industrial
digitization with Al, thus economically strengthening Spain directly.
In addition to that, Microsoft Central Cloud Region in Spain will
generate $2.1 billion investment, 77,000 new jobs, and €10.7
billion GDP by 2030 and spur Al innovation in finance, telco, and
energy. It seeks to bring efficiency and encourage the application
of AI for small businesses so that they can be competitive in the
digital economy (Microsoft Press, 2024). Microsoft’s insistence on
Al innovation in Europe indicates the influence of the private sector
on national economies. Such alliances demonstrate how external
players influence internal regional processes. Generative Al is
gaining traction, with Spanish companies quadrupling Al adoption
in recent years. It finds that 22% of Spanish businesses are
currently looking into the potential of generative Al, and over one-
third have already integrated Al in their business (Ayce Consulting,
2024). Despite 69% of business leaders supporting Al adoption, just
37% believe their workers are prepared for Al, and 49% are
concerned about data security (Roberts & Avila, 2024).

SMEs and Startup Ecosystem

Spain’s Al startup ecosystem is expanding very rapidly, at 166 Al
startups, ranking 4th in Europe. There has been a 55% increase in Al
startups in the nation since 2016, but only 3% of the EU’s Al
investment has flowed into Spanish startups, with a call for more
private investment and venture capital support required (Villatoro,
2020). This source emphasizes digital infrastructure shortcomings.
Meanwhile, 83% of Spanish SMEs utilizing Al linked revenue growth,
reflecting the transformative effect of Al on small businesses
(Exterior, 2024) . Spain also proposes an Al-driven “Artificial
Administrator” to ease SMEs’ journey through bureaucracy and
regulatory hurdles with fewer administrative burdens and more
efficient business. It is intended to make efficiency easier and
encourage the adoption of Al for smaller businesses so that they
continue to be competitive in the digital economy (La Moncloa,
2024) . It illustrates Spanish government prioritization of Al in
economic resurgence.
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Fintech Transformation
Spain’s fintech industry is growing exponentially and is 6th in
Europe with 1,500 fintech firms. The alternative lending market
size has increased from €1.3 billion in 2019 to €4.7 billion in 2023,
which indicates robust demand for financial services enabled by Al.
Artificial intelligence is driving digital banking, asset management,
and anti-fraud innovation, with Bankflip, Clidrive, and Boopos
leading the Al-based financial services. Santander and BBVA
pledged to provide cryptocurrency trading by 2025, thus further
developed Spanish financial system (Gordieiev, 2025). It focuses on
Al as a tool of competitiveness within European fintech markets.
Tourism Sector Innovation & Challenges
Spain’s tourism industry is being transformed by artificial
intelligence through Al-powered chatbots like Carina, thermal
cameras, and intelligent hotel management to facilitate efficiency
and security automation. National AI Strategy (ENIA) spent €600
million on innovation in tourism to develop Spain as a world
destination (Torres-Penalva & Moreno-Izquierdo, 2024) . It focuses
on the deployment of Al towards tourism innovation. 80% of the
companies mention the following problem as a main obstacle; the
lack of Al-trained professionals. Even if 40% of large enterprises use
Al just 8% of SMEs use it, this is another example of the technology
gap (Domenech, 2025). Al is highlighted as being a driver of the
productivity of businesses.
Conclusion
Artificial Intelligence is profoundly reshaping the economic future
of Europe as a strategic instrument of innovation, productivity, and
sustainable competitiveness. The European Union and its big
players, i.e., the UK, Germany, France, Italy, and Spain, have started
diverging but converging paths in embracing Al as part of national
economic strategies. They share shared goals of technological
autonomy, digital transformation, and co-economic development.
The EU’s risk-based Al Act, as well as policies such as InvestAl
and the AI Innovation Package, is a case of a regulatory approach
toward balancing ethical requirements with innovation. Although
there remains the potential for overregulation, the EU’s action is a
sign of its desire to become a normative power globally,
differentiated from the state-controlled Chinese model and the US
market-leadership model. With Al for HPC, cybersecurity, and SME
development investments, the EU is creating a regionally integrated
regime reflecting RCT’s focus on harmonized regulation and
regional balance.

The UK has itself positioned AI as the key to post-Brexit
economic renewal. Huge private and public investment has led to a
strong Al infrastructure, with the gains in productivity expected to
hit £1 trillion of GDP by 2035. Yet the South East and London bias
is symptomatic of acute regional inequalities. Such inequalities,
coupled with increasing Al skills gaps, highlight the need for
coordinated, equitable policy-making to prevent regional
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exclusion—an issue at the heart of RCT.

Germany, the manufacturing titan, has adopted Al in a tech-driven
strategy focusing on manufacturing and R&D and has emerged the
Industry 4.0 leader. But shortages of venture capital for SMEs,
bureaucracy, and regional imbalances between high-tech states
andbackward rural areas risk polarizing national cohesion. RCT
sees such internal asymmetries as areas of tension in the wider
European economic system.

France has been proactive with substantive Al investments,
private sector engagement, and international leadership through
the 2025 Al Action Summit. Its complementary focus on regulation
and innovation showcases a symbiotic approach to Al oversight.
Conquering obstacles, like talent brain drain, foreign hardware
dependence, and capacity-constrained commercialization, is an
ongoing challenge. The country’s call for a "World Al Organization"
and open-source Al governance also shows France’s attempt to
influence the future international AI order; thus a soft power move
consistent with the external regional power focus of RCT.

Italy’s focus is mainly on the digitalization of its public
sector and SME empowerment via Al. Underserved north-south gaps,
nascent startup economies, and digital infrastructure shortages,
however, mean widespread adoption does not take place. Strategic
programs such as AI4I and CINI show a larger thrust toward
integration but rely on narrowing regional gaps—a cornerstone of
RCT, whose vision is one of unbalance posing threats to the
cohesion and efficiency of the regional complex.

Spain, an emerging Al player, has a proactive government
agenda with plans in supercomputing, language models, Al-driven
tourism and fintech, but the low SME adoption rate and lack of
skilled talent are still persisting issues. With AESIA and the ALIA
plan, Spain is fostering national and regional Al harmonization, a
precursor to European-level regulation. These events show how
peripheral actors in the regional complex can influence aggregate
advancement.

In each instance, the same common pattern: Al is bringing
unprecedented economic change, yet the rewards are not being
distributed, and this is intensifying regional differences. Using
Regional Complex Theory (RCT) implies that, as a whole, Europe is
developing but is being tested on internal inequalities in
infrastructure, capabilities, innovativeness, and investment access.
Public-private partnerships, ethical policy-making, and well-
considered funding programs such as Smart Specialization
Strategies and InvestAl are essential if disparities are to be closed.

In a very real sense, Al is a geopolitical and economic actor in
Europe, not just a technology. Its integration into pan-EU and
national economic strategies yields a nuanced picture; of progress
and disparity, desire and uncertainty. The future must reconcile
innovation and inclusion, regulation and flexibility, and
sovereignty and cooperation. If well applied, Al can be the strategic
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hub that consolidates Europe’s economic hub, boosts its global

competitiveness, and makes regional integration sustainable in line

with RCT principles.
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