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01.
Al is a general-purpose technology, and a paradigm shift that will enhance existing technological
advancements such as the Internet, big data, 5G and blockchain.

02.
Al is gaining momentum and could have a broad and positive transformational impact on the
economy and society.

03.
The financial sector is an early adopter of new technologies and could be among the first to
benefit from the new capabilities offered by Al.

04.
For central banks, Al is likewise transformational, allowing them to address a growing number of
complex and novel issues, drive productivity and contain costs.

05.
Al will impact all central banking activities and poses several challenges.
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CENTRAL BANKING WILL BE AFFECTED BY THE DIGITAL
TRANSFORMATION

MORE RISK-FOCUSED MORE OPPORTUNITY-FOCUSED

Microprudential Conduct Payments and Monetary

Financial stability o . . : : : :
supervision supervision financial operations policy

Transitional risks: early 'I-L.;__ Complexity of Al models: greater Innovation and Impact on monetary
investment in inferior I\ﬁ focus on data and explainability I oversight of transmission: effectiveness
technology and late payment systems of monetary policy
investment, leading to and market decisions
competitiveness loss n Expand/leverage the use of infrastructures

granular information and data Changes in economies’
Increased sources

potential GDP /
employment

B

interdependencies
between financial
intermediaries, market
infrastructure and
technology suppliers

Greater focus on third-party
providers

Impact of Al on fundamental rights
» Bias and misuse of technology
« Data privacy concerns
« Financial inclusion

GDP and inflation
nowcasting

Communication: text and
sentiment analysis

Le]glV]

Al risk mitigation / incident
reporting

+ IMPACT ON INTERNAL OPERATIONS AND PROCESSES
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WHERE ARE WE NOW?

All central banks are beginning
to develop use cases and governance
models for Al

= Some central banks are starting to
set up digital innovation centres
with Al experimentation

= Some central banks will have
specific mandates regarding Al:
iIn Europe, market surveillance
authorities for high-risk Al systems
developed for banks
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WHAT IS NEEDED
TO MOVE FORWARD?
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LUMI Al Factory
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BSC Al Factory E° 9
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Cooperation with Al factories and the private sector is crucial

IT4LIA l

<

HammerHAI

Finance will be one of the verticals for experimentation

GLOBAL TREND

GPUs
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NPUs / Edge computing

= New developments make progress less costly
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2. MODELS AND ALGORITHMS ARE EVOLVING VERY QUICKLY, DRVING
NEW CAPABILITIES AND EASING THE ADOPTION OF Al

First Al models

General Al '
E From... IEE To...

« Large language « Specialised
models language

Generative Al =
models

* More efficient
training

)

« Open source

« Model

Agentic Al
compressors
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3. CLOUD COMPUTING MUST STRIKE A BALANCE BETWEEN NEW
CAPABILITIES AND CONFIDENTIALITY

l(-

Cloud computing moves in A s The way ahead

parallel with Al

) Cloud computing expands analytical capabilities, but
confidentiality is a critical issue

Rethink the cloud strategy: hybrid clouds?

Cybersecurity will help ensure cyber resilience, Strategic alliance with the private sector

operational continuity and data privacy, but usability

should also be maintained
More room for sharing information and technology

. , , among central banks
Technology increases dependency on third parties:

vendor lock-in and supply chain vulnerabilities
become an increasing problem that needs to be
managed
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u MORE OPEN DATA ARE NEEDED

To harness the benefits of Al, more high-quality OPEN
data (structured and unstructured) are needed.

-
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o
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Source: OECD, 2025
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CLOSED DATA

CONDITIONED ACCESS

AND SHARING

NON-DISCRIMINATORY
ACCESS AND SHARING

WITH FEES

OPEN DATA

Access and use only by the data
holder

Access only by authorised users
subject to further conditions for
data use

Access independent of the data
users’ identity but subject to
conditions for data use including
fees

Non-discriminatory access and
sharing free of charge, for used
by anyone and for any purpose

/ MAIN TOOLS FOR SHARING DATA

* Application programming interfaces (APIs)

* Trusted data intermediaries

« Datalabs and secure rooms

@bde_Research

BELab data

= BELabill

BANCODEESPANA

Microeconomic datasets Eurosistema
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Active projects Archived projects

90

15

118 11 57

Projects Datasets Researchers Countries Institutions
Datasets Institution Country Institution
Todas v Todas N\ Todas v
Datasets
71
22
< v 5 4 3 2 1 1 1 1 1
o) O 66 Q,\\ 4 o T8 Sy o o@ <
C &
Projects by Institution Country Projects by Institution
SPAIN Universitat Pompeu Fabra 13
UNITED STATES |} 9 CEMEI 8
GERMANY || 5 Universidad Carlos Ill de Ma... 5
FRANCE | 2 Banco de Espafia <
NETHERLANDS | 2 Universitat Autonoma de Bar... 4
BELGIUM | 1 CUNEF 3
CROATIA | 1 Princeton University 3
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Projects and Researchers per Year

@ New Projects @ New Researchers

40
20
o
2019 2020
Projects

The Effect of Bank Branch Closures on Spanish
Municipalities

The Effects of the 2019 Minimum Wage Hike in Spain
The Impact of the 2012 Labor Reforms on Labor Market
Power in Spain: Heterogeneous Effects and Business
Dynamics

The Nature of Macroprudential Policy and Its Effect

The Real Estate Sector and Credit Institutions
Unpacking the Distributional Implications of the Energy
Crisis - Lessons from the Spanish Electricity Market

Datasets Researchers érticles
1 1
1 2
1 2
1 2
1 1
1 1

- Carbon Qualification F Markups Fdz2202 ¢, Technologn%gl nncelﬂde! Innovation
Employment - sln!;ms 2l '*'“GBU‘E':'“' Uncertamt) Abomtage: revience o
e Economlc gasrved ¢ System Effect. 9 Management Data H Focused
o Behavior ectc ‘ Productivity Spanls
Inter r:; Sonal Flnanc_l_ng Real AutonomousAna |yS|s ntrepzrfr’\gur hlp e
; Reduce Companles Ass Climate Effects Increase 'nteliigent
_____ Gov ' 7 Change Mlmmum Extreme | M { Panel
mpac skl | bWorker
Competition Funding EWdence Energy UnderS bili F 2 A
Technologies ECONOMY | crmation F&i “S. ACCQSS ustalna ity | sy e Ilen:ana
Fintechs ¢, ... el T e Sed%’ e ~7 Mandatory paerern tipp'e :
_ Evaluation Short W ® Cities e JLTECIL B -‘“ = }-'eterogenelty i el
Sipractice Dxrec"gv_eﬂ"\”_" ge DynaénlCS a I n REPO"'"g Cons mp on
e e na usiness- 2023 A = e
Selectlon Usmg "‘ebxa sed Earmings Grow | manGaizat on ‘Basque < Segmentation
Modeding Sourcing Inferen Investment ,, oj2 Portugal  Government couner:

Textle

BELabl
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5. THE SCARCITY OF Al TALENT MAY HINDER CENTRAL BANKS' ABILITY
TO ACHIEVE THEIR Al AMBITIONS

TALENT IS THE MAIN BOTTLENECK FOR
Al DEVELOPMENT

THE NUMBER OF STEM GRADUATES SHOULD
INCREASE

INTERNAL RATE OF RETURN FOR STEM GRADUATES IN OBSTACLES TO Al ADOPTION FOR SPANISH BUSINESSES
RELATION TO VOCATIONAL TRAINING. In percentage
16
o 14.4 Lack of skilled staft [ N NNNRN
High costs
12 10.4 J
10 Legal uncertainty
8 Availability / quality of data
6
4 Incompatibility of equipment / systems
2 Regulation (data protection, privacy)
0 Al not useful for my company

Average Germany-France- USA

ltaly-Spain Ethical considerations _ 23

Source: Banco de Espana, drawing on microdata from the Programme for the
International Assessment of Adult Competencies (PIAAC 2011-2012 and Source: Banco de Espana, EBAE (Business Activity Survey).
PIAAC 2022-2023) and CBIl-Insights.
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SILITY
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Medium-term workforce planning is crucial

Engaging projects to attract Al talent: leveraging high-quality central bank
data and creating centres for Al experimentation and development

More flexible hiring arrangements: high turnover and rotation rates for Al

specialists

Enhancing collaboration: pooling resources across several central banks

Programmes for upskilling and reskilling the existing workforce / special

programmes for management / training on ethical and responsible use of

Al
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|:I STRIKING A BALANCE IN
S Al REGULATION

_ Risks /
Innovation W Fundamental rights

= Europe is moving towards a more balanced approach

= Growing regulatory fragmentation could limit technology adoption or
create adoption gaps across different countries/regions

* Regulatory fragmentation matters more when faced with systemic risk events
or growing geopolitical risks and uncertainty

v

Reinforce global regulatory standards and coordination among regulators from
different sectors (bank and non-bank financial institutions): Al requires common risk
methodologies and incident reporting
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. ENHANCED COOP

RATION WILL ALLOW

Al DEVELOPMENT TO BE SCALED UP

Among central
banks and
supervisors

Relationship with AESIA

A

Enhanced
Cooperation

With the private sector:
academic institutions,
supercomputing centres,
IT firms

MoU with BSC

With the financial sector

Innovation hub

BANCO DE ESPANA

New centre for experimentation and development in Barcelona
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