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Introduction

This thematic paper examines the rapid development of agentic artificial intelligence (Al) and how it
impacts various sectors and actors. Looking ahead, it explores the socio-economic forces driving and
resulting from this transition, as well as the adaptation of policy and governance frameworks.

The paper is situated within the broader context of the transition to Web 4.0, which the European
Commission defines as "using advanced artificial and ambient intelligence, the internet of things, trusted
blockchain transactions, virtual worlds and XR capabilities, digital and real objects and environments that
are fully integrated and communicate with each other, enabling truly intuitive, immersive experiences,
seamlessly blending the physical and digital worlds"'. As elaborated in an earlier project paper?, several
technology clusters — including Al, internet of things, extended reality, advanced communication
networks (5G/6G), blockchain, decentralised identity, privacy-enhancing technologies, cybersecurity,
brain-computer interfaces and quantum technologies — serve as the core building blocks of Web 4.0.

Among these, Al — and specifically agentic Al — is emerging as a particularly consequential driver of
change. Unlike technology clusters that largely supply capabilities like connectivity, agentic Al redefines
who — or what — acts on the web. The shift from reactive generative models to autonomous systems
capable of processing signals from their digital environment, planning across multiple steps, and
transacting on behalf of users, reframes the internet from a repository of human-readable information
into an infrastructure increasingly populated by non-human entities. This transition affects how
economic value is created and captured, how public services are designed and delivered, how digital
infrastructure is planned and provisioned, and how accountability is allocated when decisions are made
at machine speed. It also cuts across other Web 4.0 building blocks — placing new demands on identity
frameworks, communication protocols, decentralised architectures, security, and compute capacity.

This paper examines these dynamics along two complementary axes. First, it looks at socio-economic
drivers accelerating adoption and deployment of Al agents. These drivers pull in different directions. On
one side is the pursuit of societal and planetary good through innovative applications in healthcare,
sustainability, public services and science. On the other side is the commercial logic reshaping
enterprise software, which currently mobilises the bulk of capital and shapes the technology's trajectory.
These drivers are not mutually exclusive. Commercial deployment can also generate broad societal
benefit through wider access to services and infrastructure that public-interest applications build on.
How these forces balance, and which kinds of agentic Al ultimately reach scale, is one of the central
questions of the agentic transition. Another important question embedded in this discussion concerns
Europe's strategic position — whether the EU's strengths in regulation, research, and human-centric
values translate into a meaningful role in shaping the agentic web (see definitions in the following
section), or whether structural gaps mean Europe inherits the agentic web rather than authoring it.

Second, the lens zooms in on the implications of agentic transition, including potential economic
restructuring, the emergence of a new agentic dimension of the digital divide, and the energy and
sustainability pressures created by persistent autonomous computation. Finally, the paper looks at
policy and governance initiatives surrounding agentic developments — existing regulatory frameworks
that apply (or fail to apply) to autonomous systems, the global standardisation efforts underway, and
specific gaps that agentic Al exposes in accountability, transparency, and human oversight.

A defining feature of this transition is its uncertainty. The pace at which agent autonomy will continue
advancing, the locus of value capture across the technology stack, the demands that persistent
autonomous computation will place on energy and digital infrastructure, and the capacity of public
institutions to steer the technology's development — none of these dimensions can be confidently
predicted today. Rather than attempting to forecast a single trajectory, this paper therefore engages with
this uncertainty directly, sketching out alternative pathways through which agentic Al could develop and
what each would mean for Europe. The aim is not to identify which future is most likely, but to clarify the
choices that will shape which one is realised.
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This paper builds on a comprehensive research and stakeholder consultation exercise carried out under
the project “Web4Hub: A Space for the Metaverse — Virtual Worlds and the Transition to Web 4.0,
implemented by PPMI and TNO on behalf of the European Commission. The analysis draws on an
extensive review of scientific and policy literature, expert interviews, and insights from project activities,
including the Global Multistakeholder High-Level Conference on Governance of Web 4.0 and Virtual
Worlds held on 31-1 April 20253. It also builds on the findings of earlier project deliverables, including
the conference background and outcome documents and other thematic papers prepared as part of the
project.

This paper is part of a trilogy on agentic Al and its impact on the future of the web. It provides an
introduction and sets the context for the other two thematic papers: one on internet infrastructure, and
the other on trust and architecture. By establishing a shared understanding of what agentic Al is, how it
is developing, and the socio-economic and governance forces shaping its trajectory, this introductory
paper provides the common analytical foundation on which the two thematic deep-dives build.

Figure 1. The agentic paper trilogy

A trilogy on agentic Al and the future of the web

This paper sets the context for two thematic follow-on papers

PAPER 2 - THEMATIC

PAPER 1 - CONTEXT Internet infrastructure

Implications of agentic traffic on
the connectivity backbone

State of agentic Al

PAPER 3 - THEMATIC

Drivers, socio-economic Trust and architecture
implications, governance o . )
frameworks, EU positioning Implications of agent interactions

for trust frameworks and security

Together: a coordinated examination of how agentic Al is reshaping the future of the web

The paper is structured as follows: the remainder of this introductory chapter defines agentic Al, traces
the trajectory of increasing agent autonomy and sets out the paper's objectives; Chapter 1 examines the
socio-economic dimensions of agentic Al; Chapter 2 turns to the policy and governance landscape,
analysing the existing gaps and the efforts to bridge them; the report concludes with key findings on the
topic of agentic Al’s evolution.

Objectives of the paper

This paper aims to provide context for the thematic papers in the agentic Al trilogy and outline an
evidence-based account of the current state of agentic Al and its trajectory. It does so with four cross-
cutting objectives. First, to clarify what sets agentic Al apart from the generative systems that dominate
public discourse, and what the shift toward autonomous, goal-directed computation means. Second, to
surface the tensions shaping the technology's development: between societal ambition and commercial
logic, between concentrated private investment and broad-based public benefit, and between the pace
of deployment and the pace at which institutions can respond. Third, to assess Europe's position,
identifying both the structural gaps that constrain the EU's competitive standing and the genuine assets
on which a distinctive strategy could be built. And fourth, to support decision-making under uncertainty,
with an aim to remain resilient to how the technology, the market and the geopolitical context may evolve
over the coming decade.

Underlying these objectives is a question this paper takes seriously. Today, commercial logic is the
dominant force directing Al investment, with capital flowing overwhelmingly to enterprise applications
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and the largest market opportunities. The pursuit of public good in domains attracts a small fraction of
comparable resources. This paper does not treat that asymmetry as inevitable. It examines whether the
EU, given its regulatory tradition, public-sector capacity, and stated commitment to human-centric digital
values, will act to ensure that commercial logic is not the only force shaping how agentic Al develops, or
whether it will accept the current default.

All'in all, this paper addresses the questions shown in Figure 2 below.

Figure 2. Questions the paper seeks to address

(" N ™
State and trajectory o Socio-economic o Policy and governance
What is agentic Al, how does it differ from Who is driving adoption, and what are the How well do existing frameworks apply, and
genAl, and how fast is agent autonomy effects on markets, equity, energy and critical what gaps does autonomy expose?
advancing? supply chains?
A AN VAN

Cross-cutting theme: the EU positioning and action

Where does the EU stand across the agentic Al value chain,
and will it act to shape how agentic Al develops?

What is agentic Al?

Differentiating between genAl and agentic Al

The trajectory of the internet is currently undergoing a shift that transcends improvements in bandwidth
speed or connectivity. The digital ecosystem is transitioning from a human-centric web designed for
visual consumption and manual interaction to an infrastructure that must accommodate billions of
autonomous, non-human entities that will need to seamlessly operate across data sources and
organisations®. One of the key technologies enabling this is agentic Al. Figure 3 below provides a
definition of agentic Al, alongside Al agents, generative Al and the agentic web. Importantly, while Al
agents are single-entity systems, purpose-built for a specific, bounded task, agentic Al is a system
comprising multiple, specialised agents that collaborate, communicate, and dynamically allocate
subtasks toward a complex, high-level objective®. The transition from isolated, task-specific agents to
complex agentic activity eventually shapes what is commonly called the agentic web, or web of agents.
It is.a dynamic, agent-driven environment where agents can perform complex tasks on users’ behalf,
which is.considered a paradigm shift from a repository of human-readable information to an agent-
centric, action-oriented framework®”.
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Figure 3. From reactive chatbots to agentic web

Generative Al Al agents Agentic Al Agentic web

Reactive content Semi-independent Proactive goal A2A economy
creation task execution pursuit & collaboration
Computational techniques Autonomous software  System comprising multiple, Paradigm shift:
capable of generating entities, powered by LLMs highly autonomous, dynamic, agent-driven

seemingly new, meaningful  or S| Ms and purpose-built  specialised agents thatcan  environment where intelligent
content by learning patterns o execute a specific task ~ formulate goals, reason,and  agents can perform complex

from training data within boundaries execute multi-step decisions tasks on behalf of users
Al responds to prompts, Al serves a single specific Al formulates plans, initiates Software actors negotiate,
creates content, and becomes  and predefined purpose actions, and learns collaborate, and solve problems in
dormant continuously multi-agent systems
8,9,10,11,12

Source: authors’ elaboration based on the literature review

Another relevant concept is also the (agentic) Al stack, which includes the hardware, data, and software
layers on which Al applications are built and operated'®. The parts of the Al stack are analysed in further
detail in a companion paper on “Agentic Al and internet infrastructure”.

It is also important to give a clear distinction between agentic Al and generative Al (genAl) technologies
that currently dominate public discourse.

e Generative Al is fundamentally reactive, functioning as a content creation engine, producing
text, code, or imagery only in response to specific, isolated human prompts™. It typically
executes a single inference pass to satisfy a request. Structurally, it executes a single
"inference pass", meaning input goes in, the model calculates a probability, and output comes
out. Once the output is delivered, the system returns to a dormant state.

e In contrast, agentic Al is proactive, defined by the systems’ capacity for proactive agency.
Agentic Al systems comprise multiple Al agents, autonomous software agents or entities,
often powered by large language models (LLMs)'®, but now also increasingly often by small
language models (SLMs) too. An important distinction is that while separate Al agents
typically handle single tasks within their specific domain, agentic Al goes multiple steps
further, achieving complex goals across environments. Agentic systems go beyond chatbots
and pilots. They can independently formulate plans, execute multi-step workflows, and iterate
to achieve high-level objectives with minimal to no human oversight'®. They are also capable
of perceiving their environment, reasoning, and planning in the long term'”'8, as well as
adaptively refining their strategies based on feedback.

Figure 4 includes examples of current popular generative Al and Al agent models.
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Figure 4. Examples of generative Al and agentic Al models

e N N
® GENERATIVE Al ® AGENTIC Al

Language systems Al agents
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Video generators

G Coma) G

(N J (. J

Source: Bengio, Y., et al. (2026).

Agentic Al is open-ended, non-deterministic and difficult to predict’. It is powered by a perception-
reason-act-learn loop?°, which allows agents to continuously interpret data, evaluate scenarios, balance
constraints, and execute autonomous actions?'. Its architecture is explained in more detail under Annex
4.3.1. Itis important to avoid over-anthropomorphising Al agents' capabilities?2. While agentic systems
demonstrate sophisticated pattern-matching and multi-step execution, their underlying mechanisms
may be fundamentally different from human-like reasoning or intentionality, representing what some
researchers characterise as advanced extrapolation rather than true, human-like, cognitive agency?.

Agentic Al introduces additional layers of complexity that set it apart. The capacity for autonomous
action necessitates new technical components, particularly communication protocols that enable
agents to discover, authenticate, and interact with external services and other agents. Moreover, the
persistent, iterative nature of agentic workflows generates substantially different bidirectional network
traffic patterns compared to the request-response model of genAl. The implications of this for digital
infrastructure warrant a separate discussion, to which the standalone thematic paper “Agentic Al and
internet infrastructure” (published within this project) is dedicated.

At the same time, agentic and genAl do both rely heavily on LLMs and, increasingly, SLMs as their core
reasoning engines and primary interface for understanding natural language?*. Both agentic and genAl
leverage transformer architectures and depend on massive-scale pretraining on vast corpora to generate
contextually appropriate outputs. Both benefit from instruction fine-tuning and reinforcement learning
from human feedback. They require sophisticated inference infrastructure and real-time access to large,
high-quality datasets to ground their autonomous decisions in external knowledge. They both depend
on computational infrastructure: cloud-based GPU clusters for large-scale pretraining and fine-tuning,
high-performance computing for intensive experimentation, simulation, and multi-modal or ensemble
architectures, and scalable data centres that provide the surrounding storage, networking and
orchestration layers. Furthermore, they share challenges related to hallucination, bias propagation, and
the interpretability of model outputs?®. In fact, genAl often operates as a component within agentic
systems: an autonomous agent may call on an LLM to compose an email, write code, or generate
insights as a step towards a larger goal. This interdependence has an important implication for the scope
of this paper, as explained in Box 1 below.

Box 1. Methodological note: Al agent-specific evidence versus broader proxies

While the analysis presented in this paper focuses on agentic Al, evidence specific to agentic systems is not
always available due to the novelty of technology. Given that agentic deployment at scale is still recent, with
many systems only transitioning from prototype to production, agent-specific data on investment flows,
energy consumption, labour-market effects, or adoption rates is frequently partial, proprietary, or not yet
disaggregated from broader Al statistics. In these cases, drawing on evidence about Al or genAl provides the
most reliable available proxy, which is highlighted where relevant in the paper.

@WEB HUB
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As mentioned, Agentic Al is not a parallel category developing alongside genAl. It is, in substantial part, built
on top of it. LLMs powering most contemporary agents are the same models that power consumer-facing
genAl products, trained on the same corpora, served from the same compute infrastructure, and subject to the
same reliability and safety constraints. Shifts in frontier training costs, data centre geography or regulation,
therefore, reshape the conditions under which agentic systems operate, even where the evidence speaks of
"Al" rather than "agents" specifically.

Agentic leap forward: trends in the increasing autonomy of Al agents

While the concept of Al systems pursuing set goals is not inherently new, recent progress in LLM
development has driven increased interest and enthusiasm about creating sophisticated, general-
purpose Al agents among developers and investors?®. In recent years or even months, agentic Al has
rapidly transitioned from prototypes to wide deployment?’. The Annual Al Governance Report published
by the International Telecommunication Union (ITU) proclaimed 2025 “the year of agents” due to their
rise in production and adoption?. While projections of how many Al agents will exist within the next 5-
10 years are speculative and limited, it is highly likely that billions of agents will be deployed across
consumer, business and public sector environments?®. A 2026 study suggests that, with time, Al agents
might become the main interface and gateway for users to access content and digital services®°.

As experts working with agentic Al emphasise, most of the Al agents being deployed today are not fully
autonomous®'?2, meaning that their users primarily retain control as operators or collaborators (see
Figure 5). The specific level of autonomy is not merely a matter of technical limitations of each system
but also a deliberate choice of developers who define agents’ capabilities.

Figure 5. Levels of agents’ autonomy

11 M L2 ©® L3 & 4 © L5 o

User as an User as a User as a User as an User as an
Operator Collaborator Consultant Approver Observer
User directs and User and agent Agent takes lead but Agent engages user Agent operates with
makes decisions, collaboratively plan, consults user for only in risky or pre- full autonomy under
agent acts. delegate, and execute. expertise/preferences. specified scenarios. user monitoring.

'. P Agent Autonomy
Source: based on Feng, K. J., McDonald, D. W., & Zhang, A. X. (2025).

There are contrasting perspectives on the feasibility of fully autonomous agentic Al. Some researchers
argue that current agents continue struggling with multi-step tasks33. While recent studies have shown
that agents now match human experts on engineering tasks that require 8 hours of work, human
engineers still maintain a performance edge on tasks beyond that threshold®4. Moreover, transformer-
based LLMs have fundamental mathematical limitations that make them inherently unreliable for
complex agentic tasks®®. In reasoning tasks, Al also performs highly unevenly across languages®. In a
paper on the possible Al trajectories towards 2030, OECD experts argue that if scaling Al models will
stop delivering further capability gains or will run into substantial physical infrastructure, investment and
resource limitations, then the abilities of independent agents to handle complex tasks in real-world
environments will also remain far from-human levels®’. This means that even if developers in this
scenario manage to advance agents’ metacognition skills for computer-based tasks, their creativity and
novel thinking will still be largely constrained.

Nonetheless, the current lack of agents’ reliability and sophistication is often perceived by experts and
executives primarily as a temporary limitation that will be resolved by the increasing performance of the
underlying LLMs38, Some experts caution that relying exclusively on LLM scaling may not eliminate
hallucinations but rather refine their obfuscation and reduce transparency if the chain of reasoning in
natural language is removed for the sake of performance®. Others suggest that hallucinations can be
managed through guardrails and continued technical improvement, as well as engineering solutions to
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filter unreliable outputs*®#'. Importantly, given the probabilistic nature of Al agents, hybrid architectures
should complement genAl with non-LLM methods for validation and control. While those constraints are
being resolved for general-purpose agents, narrowly scoped agents stand to gain a significant
advantage. Besides, developers are making progress in improving agents’ reliability by breaking down
their “thoughts” into step-by-step reasoning*.

As discussed further in this paper, in both public and private sectors, research and science, agents are
already being embedded across tasks and processes (see Section 1.1 for a more in-depth overview).
According to the Al 2027 report*3, Al agents will be turning into increasingly autonomous decision-
makers that can perform research and independently manage workflows. In the view of OECD experts,
the scenario where agents’ autonomy and metacognition accelerate can materialise if Al systems
become able to identify algorithmic innovations autonomously and support human developers with
innovating and experimenting**. Other consulted experts also foresee that, gradually, the cost and effort
associated with building efficient and sustainable agentic solutions will decrease substantially to enable
agents that perform complex, long running and open-ended tasks, overcoming today’s constraints*®.

This represents a qualitative leap from generative Al's initial capabilities, moving from systems
responding to individual prompts to systems that independently navigate across databases,
applications, and decision points to complete entire workflows. While simple Al agents may perform
singular tasks using tools like search engines, agentic Al goes further by coordinating multiple agents,
managing their communication, and distributing tasks to accomplish larger, more complex objectives*®.
A crucial aspect is its ability to perform limited programming, and call other IT systems via APIs to gather
information and adapt to its environment. Moreover, measurements show that the length of tasks Al
agents can complete has been growing exponentially over the past 6 years, doubling every seven
months: what used to be ten seconds in 2020 was around an hour in 2025%’.

Whether agentic Al will rapidly advance toward full autonomy or face prolonged bottlenecks remains
contested. Optimists point to exponential growth in task complexity and the rapid move from prototypes
to production. Sceptics, however, highlight such obstacles as the reliability gap in multi-step tasks,
uneven reasoning performance across languages and problem types, and infrastructure and scaling
ceilings that may constrain capability growth before human-level autonomy is reached. How quickly
these bottlenecks are resolved will likely define the trajectory of agentic Al.

As the diversity of models is growing and the price of their development is decreasing, a particular value
lies in the meaningful coordination and orchestration of distributed intelligent agents*®. The previous
iterations of the web focused on connecting humans to information (Web 1.0) or humans to humans
(Web 2.0), built to mainly support human visual consumption and keyword search*’. This new era, in
contrast, envisions a machine-to-machine (M2M) or agent-to-agent (A2A) economy where software
actors interact via natural language, run multiple processes in parallel, negotiate, collaborate, and
transact to fulfil human requests. Such multi-agent systems (MASs) have been proving their ability to
solve complex tasks in ways that single models cannot, like math Olympiad problems®°. Annex 4.3.1
elaborates on MASs in further detail.

Itis also important to take into consideration that recursive feedback loops in agentic Al and exponential
growth'in the number of interactions also demand complex coordination and orchestration, as well as
constant alignment of stakeholders’ preferences and values. The progressive shift toward the agentic
web, while bringing higher value capture, foresees lower control, higher error propagation and higher
requirements for trust infrastructure®’. Besides, to achieve advanced multi-agent autonomy, significant
progress is needed in integrating spatial intelligence, real-time analytics, and reinforcement learning®2.

Understanding the evolutionary trajectory of these technologies is essential, as each stage introduces
distinct governance challenges. The shift from reactive tools to proactive and mature MASs alters the
questions of accountability, liability, and oversight. The remainder of this paper examines the economic,
societal and policy implications of this transition in detail.
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1. Socio-economic considerations

This chapter examines the societal, economic, and sustainability aspects of agentic Al development.
They are categorised into drivers (factors fuelling adoption) and implications (challenges and
opportunities arising from deployment). While subsequent thematic papers prepared within this project
address the effects on connectivity, trust and security frameworks, this chapter establishes why those
infrastructural and architectural questions matter in the first place: because they are inseparable from
questions of economic power, public and commercial benefit, equity, and governance.

Figure 6. Structure of Chapter 1

P-| IMPLICATIONS (§1.2)

Al for good (§1.1.1)

Al for public health, safety, climate,
inclusion, collective intelligence, ; ) :
scientific discovery Economic disruption (§1.2.1)

Shift to agent-mediated intermediation;
o1 a Saa$ disruption; labour market
Commercial incentives (§1.1.2) g
restructuring
Enterprise adoption from copilots to
autonomous workflows; agentic

economy emergence Agentic Al Digital divide (§1.2.2)

deployment Agentic inequality: availability, quality
at scale & magnitude; infrastructure

Private investment & market power (§1.1.3) et
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Agentic Al does not emerge in a vacuum. Its development trajectory is shaped by a specific configuration
of societal ambitions, commercial incentives, capital flows, and geopolitical positioning. Section 1.1
traces these drivers, beginning with two coexisting motivations behind the agentic Al transition. These
frequently overlap in practice, but are useful to distinguish:

e non-financial motivations, where agentic Al is pursued for societal good across healthcare,
climate action, public services, and scientific discovery (see Section 1.1.1).

e financial motivations, where businesses adopt agentic Al to improve profitability, whether by
raising revenue, cutting costs, or gaining competitive advantage (see Section 1.1.2).

These are not mutually exclusive, and in practice most deployments reflect both, but they pull
development'in different directions. Yet when examining the drivers of agentic Al development today,
the answer is unambiguous: private capital dominates, with hyperscalers and frontier laboratories
committing resources at scales that dwarf public investment and increasingly concentrating control over
the infrastructure, models, and platforms on which agentic systems run. Current commercial incentives
are oriented primarily towards financial returns, from automating enterprise workflows to boosting the
productivity of firms of all sizes®®. These investments often also generate wider societal benefits.
However, those applications where societal purpose is primary (e.g. healthcare or climate science) still
attract a comparatively smaller share of investment®*.

This raises a question for Europe. The EU's strengths in regulation, research, and human-centric values
position it, in principle, to lead on Al deployment for the public good, as well as strategic, critical and
highly regulated industries, where it holds @ competitive advantage®® Section 1.1.4 poses the question
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of whether this represents a genuine strategic opening or a consolation narrative for a continent already
structurally outpaced in the race for frontier capabilities. This question is explored via an assessment of
the EU's competitive standing across talent, compute, research, frontier models, and industry uptake.
The section then presents four scenarios for how different combinations of Al progress and European
strategic choices could reshape the continent's position by 2035.

Unlike genAl which produces outputs for human review, agentic systems act autonomously across
interconnected environments, amplifying the consequences of both success and failure. Section 1.2
examines three domains where these implications are most acute: economic restructuring as agents
become primary market intermediaries; the risk that unequal access to agentic capabilities deepens
digital divides; and energy demands that strain decarbonisation efforts and critical supply chains. Each
of these also has implications for how autonomous agents need to be steered and governed, as further
explored in Chapter 2.

1.1. Socio-economic drivers

Whether agentic Al is steered toward broad societal benefit or narrower commercial gain is shaped less
by the technology than by how these drivers interact. This section examines each in turn, as mapped in
Figure 7, moving from the aspiration to serve societal and planetary benefit, to commercial demand
accelerating adoption, to private investment concentrating behind it, and finally to what this
configuration means for the EU.

Figure 7. Socio-economic drivers of agentic Al

[+-] | Al for public good

Enhancing quality of life through Al Capital injection from private entities

’{[I\'ﬂ Commercial use cases

Diverse applications across industries Strategic advantage in the digital landscape

Source: authors’ elaboration.

1.1.1. Al for good — leveraging technology for societal and planetary benefit

The transition to an agentic web presents a pivotal opportunity to deploy "Al for good" at scale that goes
beyond productivity gains and operational efficiency. Today, there is an ambition in both policy and
technology communities that agentic Al, like many other emerging technologies, can and should be
leveraged for the common benefit, not only financial incentives (discussed in detail in Section 1.1.2).
The emerging .concept of “Al for good” looks beyond the profit-driven logic that often dominates
technological innovation and calls for Al systems that are tailored, trained, tested and targeted to
enhance human well-being and protect and preserve the planet®®. Commercial and public-interest actors
can pursue this'aim together and in parallel.

The “Al for good” perspective is broadly endorsed by the United Nations (UN), the EU, opinion leaders
and experts in Al systems, among other actors. The European Commission, for example, pursues the
goal of developing cutting-edge Al models and algorithms to tackle major societal challenges like
improving healthcare, optimising energy use, weather and climate forecasting, mitigating the impact
of disasters and crises, and facilitating the post-crisis reconstruction®”. The EU’s vision underlines that
Al technology can bring transformative benefits to well-being, improve the quality and efficiency of public
services, and be a powerful tool for preventing and combating discrimination and ensuring equal
opportunities for all®. On the global level, the ITU established Al for Good, an annual multi-stakeholder
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forum with a mission to unlock Al's potential to serve humanity through building skills, Al standards, and
advancing partnerships while addressing the UN Sustainable Development Goals (SDGs)®.

This vision of Al as a technology with a high potential for societal and planetary good drives innovation,
experimentation, use case creation and deployment worldwide. It is also pertinent to Al agents
specifically since they are emerging as integrated collaborators for improving not only business
processes but also public services and everyday life®®. Purposeful use of agentic Al for the public good
can reshape social infrastructure, allowing autonomous coordination across sectors and regions to
widen access to essential services. In such a context, resource allocation could better reflect shared
societal priorities rather than market forces alone, human agency could be strengthened rather than
displaced, and technological capabilities could be intentionally directed toward addressing common
challenges. Furthermore, applications that address concrete societal challenges (e.g. energy, security,
resource management) can help build trust towards agentic technologies and foster greater buy-in and
safe adoption. The Al for Good forum highlights multiple use cases that range from Al-powered early
disease detection, intelligent tutoring systems, smart electricity grids and connectivity networks to food
waste mitigation, biodiversity monitoring and enhanced crime prediction for public safety®’.

For individual users, Al applications also yield significant benefits. Approximately one in three EU
citizens uses genAl regularly, exceeding professional use across nearly all Member States®?. The
maijority of internet users use Al for these primary reasons: therapy and companionship, organising daily
life, finding purpose, enhancing learning and generating code or ideas®®. Main topics of conversations
include seeking specific information, editing texts, tutoring and teaching®. Al agents can proactively
guide citizens through complex administrative processes like filing taxes or benefit applications,
reducing friction and inequality. They can also optimise public transport routes or manage energy
consumption in smart homes, improving daily comfort and convenience.

When it comes to specific processes, agents can effectively synthesise disparate data streams, from
citizen feedback to environmental conditions, and iteratively refine solutions based on shifting
community needs and planetary boundaries. They can also initiate and consistently implement high-
volume, rules-based tasks, alleviating bureaucratic burden for both citizens and public servants as well
as reducing working time®®. Agentic Al's ability to maintain transparency and function within tightly
defined frameworks coexists in balance with the capacity for autonomy, reasoning, and dynamic
adaptation of behaviour to evolving societal contexts and conditions®®’. This enables systems that act
on human intentions, values, and collective objectives. Besides, agents can augment human agency by
interpreting complex goals, mediating between diverse interests, and coordinating collective action
toward shared outcomes - at the pace that global challenges increasingly demand.

From passive, reactionary tools, Al applications evolve into autonomous multi-level decision-makers that
can support entire organisations. The collective intelligence of humans and Al amplify citizen science
by using agentic systems for task matching, data processing and idea generation®. Yet, for true
collective intelligence, agentic frameworks need to be representative so that they can function and
compromise in high-dimensional contexts, with factors to consider beyond economic costs, such as
environmental benefits and social equity®. One interviewed expert underlined the particular value of the
“world models”’°, which are neural networks that have an in-depth understanding of the real world’s
physical and spatial properties = an approach that a Turing Award winner, Yann LeCun, also endorsed’".

Moreover, it is important for agentic systems to be resistant to risks revolving around data privacy,
liability, security of software ecosystems, along with handling edge cases’?. Ethical frameworks
emerging from multistakeholder processes converge on a shared principle: to distribute benefits
equitably rather than concentrating them among privileged demographics, Al systems should amplify
human capabilities and agency rather than diminish them. As one of the interviewees within this project
suggested, responsible use of Al can be supported through partnerships where universities and research
centres develop algorithms and then, after proper testing, are deployed in the market’s. Public
procurement could also underpin support for trustworthy and value-driven products’.

In interviews conducted as part of this project, experts emphasise the need to carefully consider Al's
limitations in sensitive applications, particularly those involving vulnerable populations. One expert cited
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the example of Al psychological counselling for teenagers, noting these systems lack “lived experience”,
formal accreditation by recognised psychological associations, and transparent training beyond what is
available to be read on the internet’®. Such applications raise fundamental questions about deploying
agentic systems in domains requiring human empathy and contextual judgment. ITU also calls upon
giving voice in governance and oversight to people and regions that Al agents will affect, such as
workers, civil society groups and governments in the Global South’®. It is crucial for governance
frameworks to reflect the diverse interests and contexts globally.

Across multiple high-level events within the last year, experts and inventors highlighted the role of Al in
high-impact scientific discoveries, including at the 2025 Al in Science Summit’’. Another example is
the Paris Summit for Action on Artificial Intelligence, which endorsed scientific projects harnessing Al
to tackle some of the world's most pressing challenges, like quality education, gender-based violence
and saving biodiversity’8. Al's role in vaccine development, drug discovery and climate modelling was
also widely acknowledged during the 2025 World Economic Forum annual meeting, where the narrative
generally shifted from naive optimism to cautious pragmatism’®. Finally, in 2024, the OECD updated its
Al Principles, the first intergovernmental standard on Al. Among them, “Inclusive growth, sustainable
development and well-being” focuses on responsible stewardship of trustworthy Al in pursuit of
beneficial outcomes for people and the planet, e.g. advancing inclusion of underrepresented
populations, reducing inequalities, and protecting natural environments®.

Demis Hassabis, the co-founder and CEO of Google DeepMind and a 2024 Nobel laureate in Chemistry,
also believes that Al — in particular, artificial general intelligence (AGI) — will be able to solve the “root-
node” problems: curing terrible diseases, bringing healthier and longer lifespans, and finding new energy
sources, and this could start happening towards 2030%". He insists, however, on cautious optimism,
maximising Al's potential for good while careful risk management and effective global governance
frameworks. Yoshua Bengio, a professor at the University of Montreal known as one of the “godfathers
of Al”, also emphasises the significant role Al already plays in researching applications in medical,
environmental, social justice, and other “societal” fields. Yet, in line with ITU’s vision, he also underlines
that people whose lives will be most affected by these innovations (e.g. Global South, disadvantaged
populations) should be involved to a much larger extent in the discussion and development of Al
systems®2, Section 2 delves more deeply into agent-related policy frameworks.

Box 2 below highlights examples of agentic Al solutions developed or deployed with an aim to solve
pressing societal and planetary issues.

Box 2. Illustrative applications of agentic Al for societal good

Agentic Al applications — those that truly leverage autonomous workloads — do not yet have a substantial
catalogue of best practices from the public sector. The technology is rather new and is still developing, with
many unknowns, including who builds agents, who governs them, and how we ensure even access for all
citizens®. Nonetheless, there are emerging examples piloted across the world.

One recent research paper, for instance, explored the use of LLM-driven agents to simulate how different
populations might respond to specific policy interventions before real-world implementation: e.g. for poverty
reduction, climate action, and promoting inclusive institutions®. In this regard, agents can imitate the
processes of deliberation, co-creation and emergence of community norms. Agentic-driven Al personas are
also used in humanitarian action, for example, simulating conversations with refugees and conflict actors and
training staff8. Scientific research has proposed numerous examples of multi-agent frameworks helping in
predicting and preventing wildfires®, planning land use®’, and other sustainability-oriented applications.

The Singapore government has developed a multi-agent system prototype that mimics data scientists
collaborating on tasks, delegating responsibilities and producing contextual insights from CRM data®. A
Centre for Responsible Business from the University of California, Berkeley, highlights real-life use cases for
Al agents assisting dentists in diagnosing, verifying identities and credit scores of loan applicants, and sorting
and processing police body-camera footage for underfunded legal aid offices®. The Ukrainian Ministry of
Digital Transformation developed the world’s first Al agent for government services, acting on behalf of a
citizen requesting certain multi-step action via a chatbot®®. This both makes services more accessible and
helps in tackling corruption. Finally, a pilot study in Wales demonstrated how MASs improve the coordination
of electricity, heat, storage and renewable generation in seaports, decarbonising energy-intensive industries®’.
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Such applications can significantly improve the accessibility of crucial public services for disadvantaged
groups and underserved communities. For instance, computer vision advancements boost the autonomy of
Al-powered robots and their performance in assisting humans during emergencies, as well as in monitoring
environments for disaster prevention®2. A Whitepaper by the Berlin GovTech Centre forecasts that agents can
make public services much more proactive and personalised, applying inclusive rules more consistently and
prompting citizens toward beneficial next steps®®. All these tools can amplify daily interactions with public
administrations with fewer human resources involved, as a consulted expert confirmed®.

Agentic Al's capabilities impact local services, too. For instance, CONSUL DEMOCRACY's open-source Civic
Assistant, developed in a 2025-2027 European consortium, integrates agentic Al into participation platforms
used by cities. It generates proposals, provides real-time translation, and facilitates voice input to boost
engagement from marginalised groups, which leverages collective citizen input®®. As IDC’s FutureScape
research on smart cities and communities predicts, by 2027, 65% of cities will deploy Al agents to orchestrate
end-to-end workflows and reduce workloads, augmenting the capacity of public sector teams®®. The processes
it can affect vary from processing applications and issuing permits to reconciling budgets, detecting policy
inconsistencies and planning infrastructure and zoning. For instance, in Pittsburgh, a multi-agent decision-
making system coordinates traffic lights based on traffic conditions, resulting in improved traffic flow and a
25% reduction in average travel time®”.

1.1.2. Commercial use cases across sectors

Another important factor driving innovation, experimentation and deployment of agentic Al, is its
commercial value and market benefits. Commercial deployment and societal benefit are not necessarily
at odds. Many enterprise applications, like diagnostics, fraud prevention or energy optimisation, deliver
efficiency and public value at once, and commercial scale is often what makes such benefits widely
available. In the last several years, Al tools have witnessed a surge in adoption: in the EU, for example,
the number of enterprises that introduced Al almost tripled between 2021 and 2025°%. Google Cloud
research based on a broad survey of technology leaders concludes that 98% of organisations are
experimenting with, developing or actively using genAl in production®. Yet four in five enterprises report
no material contribution to earnings from their genAl initiatives'®, and where revenue gains do
materialise, they typically remain at 5% or below'™'. This disconnect reflects the predominance of
horizontal tools that enhance individual workers' productivity but fail to transform business processes
significantly, alongside deeper organisational challenges — from skills shortages and change
management difficulties to the absence of clear leadership strategies for scaling Al beyond pilot stages.

Agentic Al offers a different proposition. Where general-purpose copilots assist individual users with
discrete tasks, agentic systems can retain memory, recognise context, and autonomously plan and
coordinate actions across processes and business functions'%?. This shift creates stronger potential for
tangible enterprise value, though realising it will depend as much on organisational readiness as on the
technology itself. As one expert interviewed for this paper noted, the efficiency gains on offer provide a
strong incentive to push the boundaries and encourage investment'%3,

Companies increasingly recognise agentic Al as distinct from prior Al waves precisely because it
promises to automate and accelerate entire complex workflows and not just isolated tasks. Tech
companies lead in the adoption of agentic systems, followed by communication and media companies,
life sciences and. manufacturing'®. Gartner forecasts that by 2028, nearly a third of Fortune 500 firms
will rely solely on a single Al-powered channel for customer service'®®. Some authors describe an
expansive “agentic economy” evolving, where an open, interconnected, decentralised network allows Al
agents to represent every person, business, and new digital services.

A variety of incentives backs agentic adoption by businesses: from efficiency gains and growth to
market expansion, resilience, and risk management. Largely, agents’ uptake is driven by pressures faced
by organisations to boost operational agility and manage rising labour costs. Agentic Al offers SMEs
capabilities previously ‘available to large, multinational companies’’, reducing the need for human
involvement and oversight, especially in routine, streamlined tasks with clear logic. This allows for much
faster and cheaper applications, which is economically valuable and accelerates their development and
deployment’®. Leveraging this technology, manual workflows can be done up to 30% faster already in
early adoption stages, reaching up to 60% with maturation’®. The reduction of low-value work time also
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allows for more complex, value-adding tasks and sensitive issues. Agents promise significant economic
growth by lowering communication friction and transaction costs, currently limiting market size and
firm function™®.

The motivation for exploring agentic Al extends beyond efficiency gains. For instance, agentic solutions
can boost organisations’ resilience by monitoring disruptions, adapting process execution to unforeseen
changes, and initiating safety measures, if necessary'"'. Furthermore, agents can help enterprises meet
escalating customer expectations for personalised, always-on services by handling unprecedented
transaction volumes 24/7. The buy-in among consumers is also growing as people become increasingly
willing to let agentic Al handle grocery shopping or home maintenance''?. A particular benefit stems
from using a “swarm” of agents, where individual agents with sector-specific knowledge are integrated
in one system to collaborate and leverage collective intelligence across many different processes'".

Al agents are becoming a part of multiple business processes — from HR, finance and marketing to
product development and equipment maintenance — across various sectors and industries. These
applications primarily concentrate in domains where multi-step processes, real-time decision-making,
and cross-system integration create clear value propositions. Agentic use cases are concentrated in
enterprise software''#, but they nonetheless span a variety of other fields as well. Figure 8 highlights
some examples that have already been deployed, while Annex 4.3.2 describes them in further detail.

Figure 8. Illustrative sectoral applications of agentic Al in core activities
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In 2026, the implementation of agentic Al is predicted to gain extra pace, encompassing more
functionalities, cross-platform operation and hybrid modes of work between agents and employees™®.
Businesses plan substantial budget allocations into specifically agentic tools and expect to gain
competitive advantages from them, as surveys show''®. Many companies believe that investments will
be primarily channelled in Al agents as applications instead of packaged apps enhanced by agents™"”.
Annex 4.3.3 illustrates a possible timeline for such a trajectory.

Commercial applications also foster the emergence of new business models around the agent economy.
For example, AWS and Anthropic introduced a marketplace of agents, where customers can find and
buy third-party Al agent solutions from a catalogue''®. An EU-based Sokosumi platform offers similar
capabilities’®. At the same time, intermediary low-code platforms emerge that allow users to build their
own agents'?. This indicates that the economy of agentic Al has moved away from theoretical research
to a commercial reality — a trend also observed in agentic-related academic research that shifts focus
from the “web of agents” as a theoretical construct to a practical necessity'?'.
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At the same time, Gartner predicts over 40% of agentic Al projects will be cancelled by the end of 2027
due to escalating costs, unclear business value or inadequate risk controls, as many experimental use
cases are currently misapplied'??. Besides, unstructured corporate data remains the primary bottleneck
that limits the genuine impact of agentic solutions on the productivity levels in corporate workflows'?3,
Realising the transformative potential of agentic Al in commercial settings will therefore require not only
technical maturity, but also consistent investment strategies, robust data governance frameworks, and
a clearer alignment between deployment ambitions and measurable value.

1.1.3. Private investment and market power

In 2024, agentic Al received USD 1.1 billion (EUR 947.8 million) in equity investment globally'2*. While
this is a small share of the overall Al equity investment, amounting to USD 124 billion (EUR 106 billion)
(see Figure 9 below), it is growing faster than any other technology and witnessing a corresponding
demand for skilled talent. The share of agent-focused venture capital (VC) investment in Europe is also
higher than in the U.S. and other regions, and the number of deals is steadily accelerating’®. The Al
agent market is predicted to have a compound annual growth rate of 45% over the next four years, quickly
gaining traction'?®. In 2025, Al investments overall reached nearly 50% of total VC funding globally'?’.

Figure 9. Equity investment in Al companies globally, 2024
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Source: authors’ elaboration based on McKinsey & Company. (2025).

Currently, private-sector investment and commercial interests are primary drivers of agentic Al
development. Although in the EU, public and quasi-public institutions play an admittedly important role
in shaping the investment landscape, hyperscalers and frontier Al laboratories are committing resources
at levels unavailable to other market players. In 2024, global private Al investment hit a record high with
26% growth'?8. Service-oriented sectors, like finance, telecommunications and software providers, lead
the VC funding in the EU'?°. Over the past five years, companies have rapidly increased their share of Al
supercomputer ownership, outnumbering public sector systems. In light of surging hardware costs and
power needs, the public sector’s share of supercomputers declined from 60% to 12% (see Figure 10)"°,
Goldman Sachs expects 2026 to undergo a significant surge in capital expenditure by Al hyperscalers,
primarily shifting away from infrastructure to platforms providing database and development tools™".
Nearly 90% of notable Al models in 2024 came from industry, up from 60% in 2023, while academia
remains the top source of highly cited research'2. The high marginal cost of agentic inference threatens
to price out public-sector and non-profit applications™2'%4, If this overarching dominance of hyperscalers
and verticals persists, the core value_in the agentic technologies will most likely be created and
harnessed in the narrow ecosystem of LLM developers, compute capacity providers and platforms.
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Figure 10. Share of aggregate supercomputer performance (16-bit FLOP/s)
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Box 3 highlights some of the major commitments and ambitions expressed by large technological
corporations regarding Al and agentic Al for the coming years. This capital concentration reflects a
consensus that agentic Al infrastructure is highly important for competitive advantage in the digital
sphere over the next decade, encompassing data centres, high-performance computing clusters, and
proprietary model-serving architecture. While general internet infrastructure is designed to connect
users and services and move information across networks, agentic Al infrastructure is designed to
connect and coordinate autonomous agents and support the traffic flows beneath them. For a more
detailed discussion on internet infrastructure adaptation in light of agentic Al, see a companion paper
published within this project. Already now, the providers of general-purpose Al systems are increasingly
offering commercialised agents: from distinct ones to integrated product offerings’2®. At the same time,
as an interviewed expert underlines, large corporations developing leading agentic systems do not
necessarily need to have societal value at the core of their value proposition'3.

Box 3. Agentic-Al investments and commitments from large companies

e Microsoft and NVIDIA launch an accelerator for agentic startups and scale-ups in the UK and Ireland®’.

e AWS plans to invest USD 100 million (EUR 86 million) to boost agentic Al deployment’sé,

e In 2025, Alphabet announced a USD 75 billion (EUR 64.6 billion) investment in Al infrastructure. Later,
the company presented its yet most powerful Tensor Processing Unit (TPU), Ironwood, powering
proactive agentic Al for the “age of inference”®.

e Siemens announced a EUR 1-billion investment in industrial Al capabilities, including “engineering
agents”149,

e Salesforce executed nine acquisitions in 2025 alone, specifically aiming to accelerate its Agentforce
platform for businesses to build and customise autonomous agents''.

e Chinese tech giants (Alibaba, Baidu, ByteDance) and startups are also actively launching agents based
on in-house foundation models, albeit trailing behind American tools™#2.

Driven by substantial computational costs of training, the need for specialised talent, and the demands
of scaling infrastructure, global Al investment is dominated by mega-deals above EUR 100 million, and
these largest funding rounds in Europe are dominated by non-EU investors'#. The largest companies
possess both the investment capacity and hardware access to develop vertically integrated platforms
that combine foundational models, developer tools, and enterprise distribution channels, pivoting
instantaneously toward breakthroughs. As a result, just three companies — Anthropic, Google and
OpenAl - account for 88% of enterprise LLM API usage'**. The cost structure of digital value is also
shifting. Value capture is moving from the training of foundation models to the inference phase, or the
continuous execution of reasoning loops required for agents to perform work'*. In the underlying
computing capacities, hyperscalers also hold a lion’s share of initiative: in the near term, the largest tech
companies will build at least 55 new hyperscale data centres’®.
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Although right now, the agentic Al market in its nascent stage still has numerous vendors and platforms
to choose from, experts warn about anticompetitive “bundling” of Al agents with other products or unfair
practices towards competitors'’. Frontrunners are already trying to hinder each other’'s agents: for
example, Amazon demanded that Perplexity’s Comet browser remove this marketplace from the
websites it can access due to the “poor quality of service” Comet allegedly provides™®.

At the current moment, the expert community does not have certainty on how the agentic market will
eventually be structured and whether it will be business-to-business or business-to-consumer
applications that see greater commercial success’°. What can already be observed is that despite fierce
commercial competition, large competitors are forming alliances: Microsoft, Google, OpenAl, and
Anthropic have joined forces to establish the Agentic Al Alliance, backed by the Linux Foundation'°.
Ostensibly, its mission is to develop open standards, as its members emphasise the current critical
juncture between open, interoperable infrastructure and proprietary fragmentation'. Yet functionally, it
also enables incumbents to shape the technological trajectory in ways that reinforce their market
positions. In doing so, they also collectively raise the barriers for new entrants lacking similar capital
depth and partnership leverage.

Apart from the Agentic Al Alliance, other open initiatives have been established that support
community-driven platforms, prioritise interoperability and collective development. Prominent
examples include AutoGPT for pioneering recursive self-prompting and goal-directed task execution,
LangGraph for orchestrating complex multi-agent workflows, CrewAl for production-ready role-based
task delegation, and SuperAGI for scalable multi-agent orchestration — all fostering interoperability and
rapid iteration through thousands of global contributors. Besides, Nvidia unveiled a new family of open-
source Al models with a mixture-of-experts architecture for creating custom and scalable MASs, with
organisations’ own data and values™®?.

1.1.4. EU’s positioning and strategic autonomy

The objective of this section is to analyse the EU's positioning within the ecosystem of agentic Al and
how it relates to the continent's sovereignty and competitiveness. While the EU has established
regulatory primacy through the Al Act and articulated ambitious industrial strategies, fundamental
structural asymmetries in compute capacity, private capital formation, and frontier model development
place the EU at a competitive disadvantage relative to the U.S and China. At the same time, according
to McKinsey, “adopting a holistic approach to capitalise fully on genAl’s potential could boost European
labour productivity by up to 3% annually through 2030”53,

Europe accounted for around 25% of the global Al agents’ market as of 2024 (approximately EUR 1.1
billion), with Germany retaining the biggest share in revenue and France showing the highest growth
rate’*. The EU has significant assets: a large, high-quality Al talent pool, world-class research output, a
strong position in producing critical nodes in the semiconductor supply chain, and a regulatory
framework that may prove a differentiating advantage in ensuring trust and the safeguarding of
individuals’ rights. The precedent of social-media age restrictions points to another such strength: the
EU could cultivate safe, homegrown agentic Al alternatives designed for users from an early age'®°.
Moreover, the EU is particularly well-positioned to develop Al agents tailored to specific sectors, critical
industries and public services, leveraging extensive domain-specific knowledge and data, an approach
referred to as “verticalisation”°° .

How these strengths and weaknesses interact will depend on both the EU’s policy choices and the
trajectory of agentic Al itself — whether the EU secures sovereign capacity over the infrastructure and
standards underpinning agentic Al, and whether the resulting ecosystem develops along public-interest
or commercially-driven lines.

Table 1 analyses key dimensions of EU positioning for the next Al frontier, such as talent pool, frontier
model development and uptake. It is important to note that several of the data points cited are related
to Al or genAl, not specifically agentic Al. Nonetheless, as explained in Box 1, this evidence is relevant
on two grounds: as a proxy where agentic-specific data does not yet exist, and as a direct measure where
competitiveness in Al and generative Al translates into competitiveness in agentic Al.
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These dimensions inform the scenarios presented at the end of this section, which explore how different
combinations of EU sovereignty and public interest versus commercial orientation could reshape the
continent's infrastructure landscape and competitive standing by 2035.

Table 1. EU positioning across key dimensions in (agentic) Al

Dimension EU position

Talent pool e Interms of Al skills penetration'®’, several EU countries are global leaders (e.g. Germany,
France), with many other countries ranking at or above the OECD average (e.g. Spain,
Netherlands, Italy, Sweden, Poland, Ireland, Denmark). While the U.S. remains the clear
leader, top EU countries outperform or match other advanced economies such as Japan,
Korea, and Canada.

e The EU produces more Al-specialised researchers than the U.S. every year.

e However, if underutilised, the Al talent may continue to migrate to other markets. For
example, a 2023 analysis found that 14% of European-educated Al undergraduates
moved to the U.S. for graduate studies.

e Initiatives such as the European strategy for Al in science (RAISE) and its “Choose
Europe” campaign seek to reverse this trend by strengthening Europe's attractiveness
for Al researchers. EU Visa Strategy and the proposed EU Talent Pool initiative also aim
to attract and retain skilled talent by reducing administrative burdens.

e Agentic Al development draws on a subset of these capabilities — particularly in agent
orchestration, tool integration and evaluation — so the broader Al talent base is a
necessary but not sufficient indicator of agentic-specific capacity.

Compute, e Around 74% of global GPU cluster capacity is based in the U.S., compared with about
chips  and 15% in China and roughly 4.8% in the EU.
infrastructure

e The EU has launched a multi-tier compute strategy, investing EUR 10 billion to establish
19 interconnected Al Factories (including 3 in the global Top500) and 13 Al Factory
Antennas supported by EUR 55 million in EU funding. The next generation foresees the
creation of five Al gigafactories in Europe. Industry sees these capacities as a solid
starting point but not yet sufficient to match the EU’s economic and industrial ambitions.

e The EU hosts production of critical elements in the advanced semiconductor supply
chain (ASML is the sole provider of EUV lithography systems, although 10% of its
components and software originate in the U.S).

e Hyperscalers (AWS, Azure, Google) dominate Europe’s cloud and Al stack.

Alresearch | [y ranks second in scientific publications on Al with 18.2% (second to China with 20.1%
and overcoming the U.S. with 14.8%) between 2020 and 2024; EU GenAl R&l activity
growth: average annual growth of 32% (2019-2021).

e Unlike the U.S. and China, which dominate Al publications, no individual EU MS reaches
a comparable volume. Instead, several EU countries (notably Germany, France, the
Netherlands, Spain, and Italy) form a dense cluster with substantial Al research output.

e Global GenAl patents filed: >120,000 by 2024; however, the EU share of global GenAl
patent filings: 2%'%%; the EU patenting activity is concentrated in only a few regions'>.

e Through Horizon Europe and Digital Europe, the Commission invests more than EUR 1
billion per year in Al, with the Al in Science Strategy aiming to double annual Horizon
Europe Al investments to over EUR 3 billion.

e Agentic Al builds on a set of upstream research areas — including reinforcement
learning, multi-agent systems, planning and alignment. Given the lack of availability of
agentic Al disaggregated data, broader Al publication and patent figures are therefore
used here as the closest available proxy.

Frontier e US. institutions produced 40 notable Al models in 2024; China produced 15; Europe

models produced only three (all from France: Mistral, Kyutai, LightOn).
e The gap between top U.S. and Chinese model performance narrowed to near-parity on
major benchmarks (MMLU, HumanEval), while European models remain specialised,
and only a few EU developers actively pursue frontier capabilities. Combined annual
revenue of EU frontier developers is around 1% of that of leading non-EU peers.

e Focus instead is on the application layer, as foundation model development needs

massive financial and computing resources European actors struggle to mobilise’°.
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Dimension EU position

e The Al in Science Strategy and its flagship RAISE initiative aim to pool EU funding,
compute, data, and talent to advance frontier Al capabilities.

e Most Al agents today are built on frontier LLMs as their reasoning core, thus frontier-
model development directly shapes where capable agents can be built.

Industry e According to Eurostat, Al use by EU enterprises grew by 50% between 2024 and 2025.

uptake GenAl uptake among businesses is similar in the EU (37%) and the U.S. (36%), according
to the EIB investment survey. A McKinsey survey also shows similar Al use by
organisations, with the U.S. slightly ahead, while other geographies, including Greater
China, developing markets and Asia-Pacific, lag behind.

e A growing cohort of EU agentic Al startups — concentrated in hubs like Stockholm,
Berlin, Paris, Munich, Amsterdam and Barcelona — are achieving unicorn-level valuations
(e.g. Parloa, Lovable, Legora) and attracting substantial funding. The enterprise value of
EU Al startups increased sixteen-fold over the past decade to around EUR 161 billion,
with over 4,100 startups across priority industries. The number and scale of investment
deals have been steadily accelerating since 2023.

e However, while several EU countries host significant numbers of Al startups, the EU still
lags behind the U.S. and China, which lead the global Al startup landscape.

e About 10% of EU scaleups and nearly 30% of unicorns (2008-2021) relocate abroad —
mostly to the U.S. — with moves especially common in digital sectors such as Al and
biotechnology to access larger markets and investment.

e The Commission's Apply Al Strategy (October 2025) aims to accelerate Al adoption
across strategic sectors and SMEs, complementing the broader Al Continent Action
Plan and Al in Science Strategy.

e GenAl uptake establishes a baseline of organisational familiarity with Al workflows, but
agentic deployment requires a further step, which in most organisational contexts has
not yet begun or is at its very early stages™®".

Sources: stakeholder consultations; European Commission (2026)'6%; European Commission (2025a)'%; European Commission (2025b)"%4;
European Commission (2023)'6%; Epoch (2025a)'¢; Epoch (2025b)'%7; Abendroth Dias et al (2025)'¢8; Al in Science Summit (2025); Stanford
University (2025); the Paulson Institute (2023)'%° ; Negele et al (2025)"7% OECD (2026)"""; EIB (2026)'7% EIB (2025)73; Eurostat (2025)"74; Lemke
and Schneider (2025)'7%;, McKinsey (2024)7¢; StepUp StartUps (2026)'77; AscendixTech (2025)'78; Dealflow.eu & EU-Startups (2025)'7°; Al Policy
Bulletin (2025)8%; StepUp StartUps (2026)8".

This analysis points to three fronts where structural gaps require concentrated action:

e scaling compute sovereignty and energy infrastructure to reduce dependence on foreign
hyperscalers;

e mobilising private capital at a level that retains homegrown talent and prevents scaleup
relocation;

e translating the EU's strong research base and regulatory frameworks into competitive agentic
Al capabilities.

Closing these gaps does not, however, require the EU to replicate the full Al stack. Several experts
consulted for this paper argued that a more selective approach — pragmatic rather than fully self-
sufficient, balancing sovereignty with international partnerships — would make better use of Europe's
actual strengths'®?. These include open-source R&l, public-interest applications in fields such as health
and climate, identification and authorisation systems, security guardrails, and frameworks for testing
model robustness and ensuring auditability and accuracy of the output'®184,

The four scenarios shown in Figure 11 confront the EU with strategic choices about the development
model it wants to pursue and the investment it is willing to make. Rather than asking whether agentic Al
will advance — which is no longer a serious question — the scenarios are structured along two axes that
define genuinely contested terrain: (1) the degree of EU tech sovereignty, including over the agentic Al
ecosystem, encompassing the ability to act independently and develop key technologies, data, and
infrastructure, while reducing reliance. on non-EU providers (aligned with the Tech Sovereignty
package'®®), as well as the openness of protocols and standards, and the scale of public and private
investment; and (2) the tension between Al developed for the public good and commercially driven Al,
reflecting whether agentic systems are designed around openness, interoperability and publicly
accessible agents or whether they primarily serve commercial interests, concentrating capability among
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those who can afford premium products. More detailed analysis of the scenarios is presented in Annex

4.2.

Figure 11. Scenarios of the EU's position in the agentic Al
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Source: authors’ elaboration based on the analysis presented in this report; images generated using Adobe Firefly. Notes: for more information
on how the scenarios were developed, see Annex 4.1. For more detailed scenario analysis, see Annex 4.2.

The two principal levers available to policymakers — targeted investment and policy interventions — cut
across all three fronts, and their calibration will play an important role in determining which of the
scenarios outlined in this section materialises.

As one of the two principal levers through which the EU can alter its competitive trajectory, investment
plays a critical role in how the EU positions itself in agentic Al. The global scale of capital flow into Al
illustrates both the urgency and the magnitude of the adjustment required if the EU were to aim to pursue
one of the two scenarios characterised by aggressive Al capability building. Private investment in Al is
heavily dominated by the U.S. In 2025, its funding of Al initiatives overall reached USD 159 billion (EUR
136 billion), compared to just USD 43 billion (EUR 36 billion) in the rest of the world'®. Around 46% of
the agentic Al market was concentrated in North America in 2024'%’. VC patterns reveal a similar
asymmetry: between 2020 and 2025, total EU VC funding stood at USD 252 billion (EUR 216 billion), of
which 18% was directed toward Al, compared with USD 1.33 trillion (EUR 1.14 trillion) in the U.S., where
Al attracted 34% of all VC activity'®®. Moreover, OECD data shows that the average size of VC investment
in the EU27 is lower than in China or the U.S., suggesting a degree of fragmentation in the EU investment
landscape’®. There is also a growing dependence on non-European investors to fund the continent's Al
startups as the share of domestically sourced VC declines’. Late-stage funding and scale-up retention
also are challenges, as many successful European Al companies exit through U.S. acquisition or
relocation™1°2, Experts also emphasise that the EU’'s persistent gap lies in commercialisation, with
complex funding mechanisms and limited support for scaling, slowing the translation of innovation into
market-ready products'®3, Simplifying funding access, leveraging public procurement, strengthening
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pathways between universities and industry and prioritising firms with demonstrated deployment and
revenue capacity could strengthen the ability to build sustainable Al ecosystems.

Figure 12. Venture capital investments in Al in USD millions by country
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Annual global investment in infrastructure underpinning Al development is projected to grow by 10—
15% per year, yet data centre capacity remains heavily concentrated in the U.S, which hosts over 40% of
global capacity'®*. Meeting the anticipated global demand for Al compute would require roughly capital
expenditure far exceeding any plausible level of public subsidy and necessitating large-scale private
sector participation'®. Between 2010 and 2024, more than USD 600 billion (EUR 515 billion) was
channelled into Al-dedicated infrastructure globally, with the U.S. and China together capturing
approximately 65% of all Al value-chain investment’®®. European countries, by contrast, accounted for
roughly 10% of global Al infrastructure investment over the past fifteen years'’. Furthermore, the U.S.
controls approximately 74% of global Al supercomputing capacity, followed by China’s 14%, while the
EU holds roughly 4.8%'°8. This compute gap creates structural dependencies that analysts warn could
undermine Europe’s industrial competitiveness, critical infrastructure resilience and geopolitical
leverage, creating compounding disadvantages across sectors and for geopolitical leverage as Al
systems approach AGI'®°. As a positive example, the launch of JUPITER — Europe's first exascale
supercomputer — marks a significant milestone in closing the compute gap, alongside the broader
rollout of 19 interconnected Al Factories providing compute resources and technical support to
businesses and researchers across the continent?®. Ultimately, multiple consulted stakeholders see
access to and exchange of high-quality, domain-specific, trustworthy and multilingual datasets as crucial
for the EU to develop agents for specialised industrial, commercial and public-sector use?°".

The second lever available to policymakers is policy and regulatory strategy. A central question is
whether the EU's regulatory frameworks can function as safeguards and as active instruments of digital
sovereignty and global influence. Importantly, most agents deployed in consumer and business contexts
are likely to be classified as low-risk and therefore subject to lighter obligations under the Al Act. To
prevent a future in which agentic Al systems are overwhelmingly controlled by a small number of
commercial actors, a growing body of.research and expert commentary emphasises the strategic
importance of investing in open-source models and publicly governed Al infrastructure as
foundations?02203204 “As outlined in Chapter 2, the EU has put in place several policy initiatives to both
boost its competitiveness in the Al market and promote the deployment of trustworthy and safe Al.
Whether such initiatives will be sufficient depends in part on the reach and credibility of the EU's
regulatory influence beyond its own borders.

The so-called "Brussels Effect” offers a potentially powerful mechanism for shaping international norms
around trustworthy Al. A frequently cited example is the adoption of the OECD’s Al principles, which drew
from the EU's High-Level Expert Group on Al (Al HLEG) Ethics Guidelines for Trustworthy Al (see Box 4).
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However, such leverage is not unconditional: it is strongest when stakeholders need access to the
European single market or when soft guidance is concerned. Several experts suggest conditions under
which the “Brussels Effect” may be weaker, including if Europe's regulatory environment comes to be
seen as excessively complex, unpredictable, or inconsistently enforced?°52% or if it concerns binding
regulation instead of “softer” measures, such as guidelines or principles?®”2%, In fact, some experts
highlight that neither the U.S. nor China has significantly adjusted its domestic approach in response to
EU regulation?®. The effectiveness of the policy lever, therefore, hinges not only on the ambition of
individual initiatives but on the coherence and predictability of the broader regulatory environment and
leverage in terms of investment and market access. As discussed in further detail in Chapter 2, the pace
of technological development requires agility and results in frequent adjustments, posing challenges for
both regulators and industry.

Europe's emphasis on human-centric Al could represent a genuine differentiation from large global
players like the U.S. and China. However, it requires substantial investment to become and remain
competitive?'® and, as explored earlier in this Chapter, the scale of investment in Al for good so far
remains minuscule compared to funding for commercially driven AI?'2'2, Rather than pursuing
technological independence, the EU's digital strategy may therefore be most effective when framed
around cultivating shared technological sovereignty with allied nations, where mutual reinforcement of
standards and capacities strengthens collective resilience against coercion and foreign influence?™.

Box 4. EU’s early leadership in Al norm-setting

The EU's Al HLEG published its Ethics Guidelines for Trustworthy Al in April 2019, which established the risk-
based, human-centric framework. Soon after, the OECD adopted its Al Principles (the OECD Recommendation
on Al), which closely mirrored the EU's approach?'42'5, The OECD Principles then went on to be endorsed by
the G20 at the Osaka Summit in June 2019, effectively globalising the EU's normative framework.

This is a strong Brussels Effect example because the EU set the conceptual vocabulary and normative frame
("trustworthy Al," risk-based classification, human oversight) that then cascaded through multilateral
governance institutions and influenced national Al strategies globally.

Across all four scenarios, the EU's trajectory hinges on a broader question of Al sovereignty. In line with
the Tech Sovereignty package?'® it should be understood not as full ownership or control of
infrastructure, but as the capacity to independently develop, deploy, and govern Al systems in
accordance with domestic values, while reducing reliance on non-EU providers across the entire value
chain?'’. The EU currently depends on other regions for around 80% of its core digital technologies?'®.
Building the compute capacity to close that gap is itself difficult, constrained by bottlenecks in data
centre construction, energy supply, and ownership?'®. These challenges are made more acute by
structural dependencies on the U.S. for both security and critical digital inputs, including cloud
computing?20.221222,

In summary, the EU's competitive standing in agentic Al will be determined by its ability to move beyond
primarily.regulating technologies developed elsewhere and toward actively building its own components
of the Al stack, infrastructure, and integrated ecosystems of excellence. This requires consolidating
fragmented research efforts into strategic, European-scale initiatives that connect labs, talent, and
deployment pipelines??3??4, Interviews conducted in this project converge on the opinion that Europe’s
clear strengths are its specialists, open research activities and the built-in “safety and privacy first”
approach. But acting collectively and decisively on this front is essential if Europe is to shape the
trajectory of agentic Al in line with its values, rather than cede that capacity to others??°,

1.2. Socio-economic implications

The above section traced why agentic Al is being built. This section turns to what its deployment at scale
sets in motion. Those consequences are harder to anticipate than for earlier Al, and not only because
agents act with reduced human oversight. Development is concentrated within a small number of private
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actors whose proprietary methods and limited disclosure constrain public understanding of current
capabilities and their attendant vulnerabilities??S.

The following sections examine three interconnected domains where these implications are highly
acute: the potential for economic disruption driven by agentic automation; the uneven distribution of
access and capabilities; and the energy and sustainability. Other important implications that should not
be overlooked also include cybersecurity vulnerabilities inherent in autonomous systems and the
challenges of agent identification and explainability. These are explored in further detail in a subsequent
paper prepared within this project on the impact of agentic Al on trust and security.

Figure 13. Socio-economic implications of agentic Al

Economic implications Explored in a subsequent paper on trust and architecture:

[
|(I'le Productivity gains, new business models
Z@Z’ Cybersecurity
New attack surfaces

Disparities in tech access

Energy and sustainability Transparency and traceability of Al systems
Impacts on the energy production and use

Source: authors’ elaboration.

1.2.1. Economic implications

As agents acquire the capacity to negotiate, coordinate, and transact autonomously on behalf of users,
economic exchange itself is being restructured, giving rise to an “agentic economy”, in which
autonomous systems displace humans as the primary intermediaries in routine economic activity??’. A
2024 report estimates that the shift to agentic Al will unlock between EUR 2.2-3.8 trillion (USD 2.6-4.4
trillion) annually in global output by 2030, driven primarily by the decoupling of economic productivity
from human labour supply??8%2°, For consumers and firms, this means wider choice, faster transactions,
and more efficient allocation of resources across markets?%0,

This section examines the economic implications of that restructuring in terms of digital markets and
digital infrastructures, as well as spillovers to other sectors.
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Figure 14. The economic implications of agentic Al — value capture in digital
markets, and spillovers to other sectors
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DIGITAL MARKETS

Al integration can stimulate innovation by enabling platforms to develop new functionalities and digital
market business models, intensifying competitive pressures?*'. Agentic Al is beginning to shift the locus
of gatekeeping power in digital markets away from the providers of specific platform services, toward
the companies that control the agent layer where users increasingly access those services. Open
internet and network neutrality obligations, originally designed for internet service providers, later
extended to “software gateways” such as operating systems, browsers and app stores. Experts argue
that this “freedom of choice” must now extend further to agentic Al services, given their ability to interact
directly with third-party services and make operational decisions on users' behalf?32.

The attention economy — built on capturing human engagement — is being displaced by an agent-
intermediated model, in which autonomous systems discover, evaluate, and act on services on behalf
of users without any direct human interaction. Across the globe, Al agents are strengthening businesses’
positions: for example, China’s local governments provide support to the one-person companies with a
single founder using Al agents, as part of a broader promotion for an agent-powered industrial policy?*2.
This disintermediation cuts both ways. As agents take over discovery and transactions, control of
valuable data; such as customer relationships, shifts away from businesses that held it before. Without
directly addressing transparency and data flow-through risks, it could disenfranchise European firms
and consumers?*. The most immediate evidence of this is visible in online search and web browsing,
as explored in further detail in the subsequent paper prepared within this project, titled “Agentic Al, trust
and architecture”.

The Centre on Regulation in Europe ‘warns that there are two compounding competition risks. More
immediately, the Centre suggests thatincumbents in markets on which Al agents rely actively constrain
the growth of third-party agents that might otherwise challenge their position. The longer-term risk is
that whoever controls the dominant agent layer becomes the new gatekeeping layer of the digital
economy, including by algorithmically 'determining which services, content, and products users
ultimately encounter, without those users ever making that choice consciously?®. The EC High-Level
Group for the Digital Markets Act has also highlighted that Al-driven network effects may create new
gatekeepers or strengthen existing ones?3®. Large platforms are the ones that possess vast amounts of
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data required for effective Al systems with advanced capabilities. This data advantage can lead to
market concentration, creating high entry barriers and stifling competition from smaller entrants?®’.

To succeed in the agentic economy, businesses are being increasingly required to adapt and optimise
their visibility within registries and search systems so they can be effectively discovered and selected
by autonomous agents performing tasks. This has been termed generative engine optimisation?%,
which favours structured, machine-readable data over traditional visual cues. As existing research
shows, already now, Al-generated summaries tend to cite only a few widespread domains, affecting the
visibility and quality of the content?®®. Across digital services, this is driving the emergence of a new layer
of agent-facing infrastructure, which includes capability registries that enable agents to discover and
verify what other agents or services can do?*°, A2A communication protocols that allow autonomous
systems to delegate tasks, share context, and coordinate workflows without human intermediation, and
programmatic advertising infrastructure specifically redesigned around agent selection logic?*'. For a
comprehensive discussion of agentic search, browsing and discovery, see the companion paper on trust
and architecture.

Agentic Al is already disrupting traditional Software-as-a-Service (SaaS) models, creating structural
economic pressures that flow directly into infrastructure requirements and investment patterns. This
shift, sometimes termed "SaaSpocalypse'?*?, has the potential to directly reshape infrastructure
requirements, investment patterns, and architectural design principles for digital systems. Annex 4.3.4
further elaborates on the shift to agent-as-a-service.

Important structural shifts are also visible at the infrastructure level. Efficient execution of complex
agentic workloads requires moving beyond conventional homogenous GPU deployments toward
heterogeneous systems that combine diverse hardware?3. In 2025, commercial hyperscalers
fundamentally shifted infrastructure toward Al-optimised environments which prioritise high-value,
continuous enterprise workloads such as large-scale model training and real-time inferencing over
traditional scientific and civic use cases?*. In the U.S, hyperscalers are expected to capture about 70%
of the forecast data centre capacity to host advanced Al workloads?#°, with already more than USD 300
billion (EUR 258 billion) committed by American hyperscalers in capital expenditure for Al infrastructure
in 2025 alone?¥. This concentration enables rapid scaling and innovation, but it also concentrates
control over agentic Al deployment in the hands of a small number of actors, as explored in detail in the
companion paper on infrastructure.

VALUE CAPTURE IN THE AGENTIC ECONOMY

Overall, across the agentic Al stack, economic value is not captured evenly, and the contours of its
distribution are already visible. At the base, upstream compute providers (chip manufacturers like
NVIDIA and the hyperscalers operating data-centre capacity) capture enormous near-term revenues,
remaining the clearest current beneficiaries of the agentic transition. Aggregate spending at this layer
is expected to exceed USD 490 billion in 202624, capturing rents from structurally rising demand for
inference and training capacity. Nonetheless, these players face intensifying competitive pressure as
model efficiency improves and open-source alternatives proliferate.

As for frontier model providers, they capture value through APl access and through their own emerging
agentic products. They, too, face continuous margin pressure as inference costs fall sharply year-on-
year — by 10 to 50 times since 2023%*® — and as open-weight alternatives continue to narrow
performance gaps — from 8% to 1.7% in one year?*°. Yet strong open alternatives at every layer of the
stack matter only if they are actually adopted, with adoption incentives differing across market
segments: the public sector can be steered towards them through procurement policy, B2B adoption
tends to follow existing reach, and consumer adoption is driven mainly by user familiarity°°.

The agent and orchestration layer is the most contested. Large incumbents are reinforcing their position
by controlling data-centre capacity, low-latency networks, and the digital infrastructure on which cross-
border agent workflows depend. But they are also integrating agents into their existing platforms and
increasingly bundling agentic capabilities into existing enterprise contracts. As a wave of well-funded
standalone providers attempts to cement their positions in the market, it is not yet clear whether agents
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will become commoditised features of larger ecosystems or sustain independent businesses. Mitigating
this kind of lock-in starts with giving users genuine choice. This means supporting competition and
diverse initiatives before converging on a common solution, since lock-ins have historically occurred
precisely where competition was absent?®’.

The application and solution layer (for example, agents purpose-built for healthcare, finance, legal, and
other sectors) offers the most plausible avenue for durable value capture by new entrants and, notably,
by European firms. Value here is secured through proprietary workflows, regulatory expertise, and
access to domain-specific data, reinforced by what analysts term the "context moat": the institutional
memory accumulated by agents trained on a firm's own processes?°2. Underlying all of these layers is
the data layer, where proprietary domain-specific data is emerging as a critical bottleneck and a durable
source of competitive advantage.

The distribution of value across the stack is not fixed and will depend significantly on how protocols,
standards, and competition evolve. The current trajectory points to disproportionate capture upstream
at the compute and hyperscaler layers in the near term, with the application, vertical agent and data
layers offering the strongest foundations for long-run competitive positions. Such a shift is already
reflected in the approximately 54.8% of agentic Al funding now flowing into developing vertical agents
designed to manage specific workflows in a single domain?%3.

Figure 15. Value capture across the agentic stack in near- and long-term future
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Source: authors’ elaboration.

The current high cost of building bespoke, secure agentic infrastructure creates a formidable barrier for
smaller players. Organisations often underestimate the substantial costs required to train and refine
agentic systems?>*. While large enterprises can invest in private edge clouds and data modernisation to
maintain control over their agents and workflows, SMEs often lack the same resources.

This structural disadvantage compounds with the data-related network effects as described above. Not
only do SMEs face higher relative infrastructure costs, but they also accumulate far less of the
proprietary, domain-specific operational data that increasingly determines agent performance. This can
reinforce a two-tier dynamic in which the economic returns from agentic Al concentrate at the level of
those with both the compute and the data to deploy it at a meaningful scale. The European Commission
“Study on the Next Data Frontier"?®> confirms that access to high-quality, domain-specific, and
multilingual datasets constitutes a critical bottleneck for European Al development, and that legal and
technical barriers to addressing this bottleneck fall disproportionately on SMEs. There is a significant
risk that SMEs become "tenant farmers" on the platforms of major tech giants, paying rents for the
intelligence required to operate®°°.
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SPILLOVERS TO OTHER SECTORS

Agentic Al is also set to transform other sectors of the economy. Section 1.1.2 provides a
comprehensive overview of how comparable restructuring is underway across supply chains, healthcare,
manufacturing, finance, energy, and defence.

Across sectors, agentic Al is set to have profound implications for the labour market. Agents can chain
together entire workflows with little or no human oversight, making them considerably cheaper to deploy
than systems requiring human supervision at each step. Estimates of workforce exposure to Al vary
widely depending on methodology. Studies measuring high-risk displacement place the current baseline
at 23-34%2%2%8, whilst broader assessments capturing any degree of task-level change reach 60% or
above?>°2%0_ |t is important to note a converging finding across all methodologies that the share of
workers with zero meaningful exposure to Al is now small and declining. Cognizant's 2026 analysis
found this group had already collapsed from 31% to only 7% of the workforce?¢’. Allianz research from
late 2025 concludes that agentic systems “may drive more substitution than previous technological
waves”, and under full agentic deployment scenarios, the high-risk exposure range is projected to rise
further?62,

The likely trajectory, however, is not sudden mass redundancy. The Carnegie Endowment February
2026 analysis, based on evidence from more than 12,000 European firms, characterises this change as
“incremental task substitution and workflow automation”, whereby jobs are “hollowed out before
eliminated”, creating prolonged insecurity rather than immediate unemployment?3, Their analysis found
Al adoption increases productivity by approximately 4% with no immediate employment losses.
Furthermore, an ECB analysis published in March 2026, finds that the most Al-intensive European firms
are currently net hirers, with gains distributed unevenly across skill levels, firm sizes, and gender?%*,
Moreover, women are almost twice as likely as men to hold roles with high Al exposure.

The resulting disruption to skill demands and wages is expected to occur more rapidly than earlier
technological transitions, leaving policymakers less time to respond. Whilst some workers will benefit
(e.g. through reduced administrative burden, access to previously unaffordable capabilities, improved
coordination, greater transparency in evaluation, reduced exposure to physical hazards, and more
flexible work arrangements), many others are likely to face displacement or wage pressure, particularly
in low-to-medium-complexity cognitive roles?65266,

Meanwhile, evidence from the adjacent literature on algorithmic management suggests that these
effects will not be uniform: impacts on workers are strongly mediated by institutional frameworks,
collective bargaining and the specific configuration of the technology deployed and can therefore vary
considerably across sectors and geographic regions?%’. Thus, governance frameworks should explicitly
manage the pace and distribution of agentic automation. The European Commission's Apply Al Strategy
takes a step in this direction, committing to monitor Al's labour market impact and establishing an Al
and Society Observatory to assess the changes these technologies may bring?6®.

1.2.2. Connectivity and digital divide

The deployment.of agentic Al is not occurring on a neutral infrastructure landscape. It is being layered
onto digital foundations already characterised by profound inequalities in connectivity, compute, energy,
and skills. Agentic Al does not simply inherit these inequalities — it can actively amplify them. This
section maps those divides using the three-layer framework established as part of the project?6°2?7°,
tracing how the access, capabilities, and outcomes dimensions of the digital divide are transformed by
the shift to autonomous Al systems.

The background report prepared as part of this project?”’, and outcome document of the Global
Multistakeholder High-Level Conference on the Governance of Web 4.0 and Virtual Worlds?’?, both
conceptualise the digital divide through three layers: the access divide (whether connectivity and devices
exist at all), the capabilities divide (whether people have the skills and literacy to engage meaningfully),
and the outcomes divide (whether engagement translates into meaningful economic and social benefit),
as visualised in the Figure 16 below.
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Figure 16. Three dimensions of the agentic divide
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Source: dimensions — Wei et al. (2011); figures and examples — authors’ own elaboration based on Barcevicius, E., et al. (2025).

Agentic Al does not simply add another layer to this framework — it transforms its nature. Where earlier
digital divides concerned participation, that is, who could access, use, and benefit from digital services,
agentic Al introduces a divide in delegation, or, who can deploy intelligent systems to act autonomously
on their behalf, and who cannot?”3. This new form of stratification is not only about who has internet
access, but about the active capacity to pursue goals using Al?’4. The inequality operates across three
dimensions:

e availability (who has access to agents at all);
e quality (who has access to the fastest, most capable agents);
e magnitude (who can deploy coordinated swarms).

Critically, these dimensions are self-reinforcing. Actors with better agents can accumulate more
operational data. In turn, this improves agents further and can widen the performance gap - a
compounding dynamic that connects directly to the economic concentration discussed earlier in
Section 1.1. Some experts also add a fourth dimension of divide: those who can trust their agents versus
those who can't?’>. Actors with the resources to invest in low-latency private networks, advanced
compute and high-quality, accurate training data will consistently outperform those relying on public
internet access and commodity tools, with consequences that can extend to access to essential services
such as healthcare, legal assistance, and financial products. This compounding logic also intersects
with the labour market aspects discussed in the same section.

The.remainder of this section traces how this delegation divide manifests across the access level
through global and regional connectivity gaps, at the capabilities level through bias and asymmetric
exposure, and at the outcomes level through the infrastructure ownership patterns that determine who
captures value from the agentic transition.

The World Bank’s 2025 Digital Progress and Trends report?’S, stresses that Al's benefits depend on four
foundational “Cs”, namely connectivity, compute, context (data), and competency (skills). The current
distribution of these foundations is highly unequal. Already, high-income countries account for 87% of
notable Al models, 86% of Al startups, 91% of Al venture capital, and host 77% of global colocation data
centre capacity, while representing only 17% of the world’s population.
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Figure 17. Current distribution of Al foundations
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Source: authors’ elaboration based on ITU (2024) and interview findings.

The connectivity baseline from which agentic Al is being deployed is deeply unequal. According to ITU,
an estimated 2.6 billion people remain offline — nearly one third of the global population — with 1.8 billion
of those in rural areas?”’. Internet use stands at 93% in high-income countries compared to just 27% in
low-income countries, while 5G coverage reaches 84% of people in high-income economies but only 4%
in low-income countries. A fixed-broadband subscription in low-income countries costs the equivalent
of nearly a third of average monthly income. These conditions matter acutely for agentic Al, which
depends on low-latency, high-bandwidth connectivity to function reliably. This makes the infrastructure
gap not merely a background inequality but a direct constraint on who can deploy and benefit from
agentic systems. Al uptake already stands at 27% in North America compared to just 9% in Sub-Saharan
Africa, and adverse outcomes from Al arising from this uneven distribution are now ranked among the
most significant long-term global risks in the WEF Global Risks Perception Survey 2025-2026, rising
sharply from 30th in the two-year outlook to 5th over the ten-year horizon?’8.

Within Europe, similar disparities exist between urban and rural regions, between member states with
varying levels of digital infrastructure development, and between socioeconomic groups with differential
access to quality connectivity. Satellite infrastructure, including low-Earth orbit (LEO) constellations,
offers potential to bridge geographic gaps by providing connectivity to remote and underserved regions
where fibre infrastructure is economically unfeasible?’°. However, the level of demand for LEOs?® and
the quality and latency characteristics of different connectivity modes can create tiered access. Actors
with fibre connections and edge computing capabilities can operate fundamentally different classes of
Al agents than those dependent on satellite or mobile networks with higher latency and lower
bandwidth?®'. The thematic paper prepared within this project, “Agentic Al and internet infrastructure”,
offers a more detailed discussion on satellite and terrestrial infrastructure underpinning the agentic
transition.

Roughly 97% to 99% of intercontinental internet traffic traverses submarine cable systems, and countries
in the Global South depend disproportionately on these connections?2. This is because most of the
content, and increasingly, the computation that processes and delivers that content, is hosted outside
the continent. Historically, submarine cables were built and owned by telecommunications consortia, or
groups of national telcos who jointly funded cable construction. However, over the past decade, the
share of international subsea capacity used by four U.S. hyperscalers — Google, Meta, Microsoft, and
Amazon - increased from 10% to 71%. Google is today a part or sole owner of around 33 subsea cables;
Meta approximately 15; Microsoft and Amazon a further nine between them?®3. As researchers have
noted, major tech companies now possess the capacity to fund initiatives directly?®4, that likely
previously required a consortium for ‘economic viability, raising significant concerns about the
concentration of digital infrastructure. The ownership map of submarine cables thus increasingly
mirrors ownership of data centres, cloud services, and Al models that run above them.
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This infrastructure concentration means that as the agentic economy scales, the regions and actors that
control connectivity, compute, and model access are already poised to disproportionately capture
economic value, while others — despite being connected — remain structurally dependent on services
hosted, processed, and governed elsewhere. The outcomes divide, in other words, is not primarily about
whether people can use agents, but about whether the infrastructure through which agents operate is
governed in their interest and whether the scaffolding, security, tool integration and other crucial layers
constitute additional barriers to broader agentic use?®®.

From the economic perspective, experts consulted for this project suggest that the emerging agent
marketplaces are likely to develop tiered offerings, similar to existing software subscription models.
More capable agents, with faster inference, greater autonomy, and broader data access, will thus
become available only to those able to pay for premium infrastructure?®®. As more interactions are
mediated through agents, actors without the infrastructure to run or reliably access these systems risk
being de facto excluded from markets and decision-making, while reinforcing regional disadvantages?®’.
Besides, the gap in agents’ ability to follow context also reflects the geographic disparities, as
organisations deploying off-the-shelf agents in the Global South encounter the challenge of tailoring
them to local workflows, tax and payment systems, languages and other particularities?e®,

Even where access exists, biases embedded in training datasets can lead to the effective exclusion of
users who are mis-flagged, misidentified, or poorly served?®. Facial recognition techniques, for instance,
have been documented to carry significant disparities in accuracy based on users' race and gender?90291,
As agentic systems take on high-stakes functions, like application screening, authorising transactions,
or triaging healthcare queries, such biases can translate directly into unequal outcomes. An
underexamined dimension of agentic inequality is asymmetric exposure, or where populations in lower-
income regions, or with lower digital literacy, simultaneously lack access to capable agents and are
disproportionately subject to agents deployed by large platforms in consequential decisions, for
instance, credit scoring, price discrimination, and content moderation?®22%3, |t is, thus, important to
sustain effort in increasing Al literacy among citizens and clearly communicate how agents are used?®.

However, the outcomes described above are not inevitable. Agentic Al can also be leveraged to reduce
connectivity and service gaps if deliberately directed. Al can analyse geographic, demographic, and
traffic datato, for instance, prioritise broadband deployment, identify high-impact locations for backbone
extensions or community networks, and reduce the cost per connected user?®>. Agents managing
networks can detect congestion or failures, re-route traffic, and proactively schedule maintenance,
improving reliability for underserved regions where outages are more frequent and repair capacity is
limited?°® (see also “Agentic Al and internet infrastructure” companion paper). Additionally, the so-called
“citizen agents” can help less advantaged people navigate interactions with the state and bridge the

gap297‘

Whether these implications are addressed or entrenched depends on deliberate investment and
governance choices. Infrastructure decisions are, as different experts put it, fundamentally political
rather than technical, embedding choices about who participates, who bears costs, who governs, and
who captures value in the digital economy of the decades ahead??®. Additionally, skills and capacity
building will play a fundamental role in the uptake?®. In this light, Digital Skills Academies®® can be a
powerful'means of strengthening the EU citizens’ knowledge of agentic capabilities.

1.2.3. Energy and sustainability

The energy demands of Al infrastructure represent one of the most pressing risks of the current
technological transition, one with direct implications for decarbonisation commitments, resource
sovereignty, and the competitiveness of regions that host Al infrastructure. Three major institutions
converge on the same basic trajectory.

The IMF estimates that global electricity needs for Al could triple by 2030, reaching 1,500 TWh3°'. The
IEA, looking from the supply side, shows data centres were already responsible for approximately 1.5%
of global electricity consumption, or around 415 TWh, in 2024, and are projected to more than double to
around 945 TWh by 2030, driven primarily by Al workloads3®2. In the EU, data centres already account for
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around 2% of electricity consumption3®. The ITU's projects that in a scenario where billions of users
each deploy multiple Al agents, global energy demand from Al could reach on the order of several TWh
per day3**. This is a significant share of the total world electricity consumption of approximately 80 TWh
per day. To sustain this, global Al data centre capacity may need to reach 68 GW by 2027 and up to 327
GW by 2030, comparable to the entire electricity generation capacity of California®®. In Europe alone,
data centre capacity is projected to grow from 10 GW to 35 GW by 203030,

What makes these projections qualitatively different from earlier estimates of digital infrastructure
growth is the agentic compute multiplier. Where a person might generate a handful of model requests
per session, an autonomous agent acting on their behalf can generate hundreds within the same
timeframe, at millisecond intervals and without pause®®’. The per-user demand multiplier is therefore not
marginal but potentially orders of magnitude larger than baseline usage patterns suggest.

Understanding why these pressures are so difficult to engineer away requires looking beyond
infrastructure planning to the underlying physics. The heat, the cooling burden, and the energy costs
described above are consequences of fundamental thermodynamic laws that govern every computation
performed, as described in further detail in Annex 4.3.5.

This shift matters not just for the overall scale of demand, but for where the energy burden falls. Training
a frontier model is a discrete, energy-intensive event, but inference, the continuous act of running a
deployed model, accumulates silently across millions of users and billions of agent interactions every
day®%®. Because agentic Al operates persistently rather than episodically, inference becomes the
dominant and structurally permanent component of Al energy consumption. This is compounded by a
geographical constraint: inference clusters must remain close to population centres to minimise latency,
meaning agentic Al concentrates energy demand precisely where grid capacity is already most
constrained. The result is direct competition for power and cooling resources between data
infrastructure and urban populations.

Figure 18. Energy consumption for different Al tasks

Wh = watt-hours. Values are representative per task estimates.

Simple chatquery | 0.3 Wh

Image generation 2.9 Wh

Median Al coding agent session 41.0 Wh

Video generation 90.0 Wh
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Source: authors’ elaboration based on Couch, S. (2026); Chedraoui, K. (2025); Vincent, J. (2024).

The risks extend well beyond electricity consumption. The sheer scale of compute required threatens to
overwhelm national decarbonisation efforts, particularly given that efficiency gains in hardware have
historically been offset by rising demand. This dynamic, known as Jevons' paradox, suggests that more
efficient Al chips may accelerate adoption and aggregate energy demand rather than relieve it3%.

Water consumption presents a parallel challenge. Large Al clusters require substantial cooling, creating
direct resource competition with local communities in water-stressed regions®'%*''. Because low-
latency requirements push infrastructure toward dense urban centres, these pressures concentrate
precisely where sustainable energy and freshwater resources are already under strain®'2. EU evidence
already points to large Al data centres intensifying water stress in drought-prone regions®'2.
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Beyond electricity and water, agentic Al intensifies demand for critical minerals required for hardware
manufacturing, including lithium, gallium, germanium, and rare earth elements®'*. Supply chains for
these materials are highly concentrated. The U.S currently imports 80% of its rare earth elements and is
entirely dependent on imports for gallium, germanium, arsenic, and fluorite, all essential to Al chip
fabrication®'®. China controls over 90% of global rare earth refining capacity®'®. In October 2025, it
introduced stringent export controls on rare earths and magnets, directly threatening supplies of
essential components for Al chips, server storage, and cooling systems?®'’. This episode underscores
the supply-chain fragility facing regions that host large concentrations of data centre infrastructure.

In this context, it is important to highlight the concept of “environmentally sustainable digital
sovereignty”, conceived in a recent publication by the Joint Research Centre. It is understood as the EU’s
ability to “exercise strategic independence in the digital domain while prioritising and aligning
environmental sustainability, social responsibility, democratic values and international cooperation”®'8,
Framing agentic Al within this paradigm makes clear that securing access to critical minerals and
managing their environmental footprint, is not only a resilience issue for Al infrastructure, but a core test
of the EU’s broader claims to digital sovereignty.

Energy and grid capacity have already become binding constraints on Al expansion. Data centres already
consume approximately 21% of Ireland’s electricity®'®, leading to a de facto prohibition on new
connections/grid links in the Dublin area to prevent blackouts, which remained in place until late 2025320,
The Netherlands similarly imposed a temporary ban on new hyperscale sites exceeding 10 hectares or
70 MW321, Grid upgrade lead times of more than five years are structurally misaligned with data centre
planning cycles, and the wait for a new grid connection in the UK currently stands at 8 to 10 years3%2.
These constraints are actively reshaping where Al infrastructure is built, and therefore, which regions
can develop sovereign Al compute capacity at the pace the strategic situation requires. The companion
paper on agentic Al and the internet infrastructure, examines in further detail the infrastructure
adaptations these pressures are driving.
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2. Policy frameworks and
governance initiatives

This chapter elaborates on the policy and governance landscape, from the EU's regulatory stack to
global initiatives, identifying both the foundations already in place and the significant gaps that remain,
such as around agent-specific accountability, liability in multi-agent systems, and the pace mismatch
between technological development and regulatory response.

As Al agents begin to negotiate, transact, and execute tasks across organisational boundaries, the digital
ecosystem is witnessing a critical challenge to define guidelines and rules for safe use. Here, we provide
an overview of the current political layer of regulation, where governments are attempting to codify the
liability and safety of autonomous systems. While the technical layer of protocols and standards, where
industry players are vying to establish the syntax of agent interaction, is no less important, we cover such
initiatives in the subsequent paper on agentic Al, trust and architecture.

Figure 19 summarises key governance frameworks that are pertinent to Al agents and their capabilities.
Annex 4.3.5 provides a comprehensive overview of the existing and emerging policy mechanisms at the
EU and global levels. This section, in turn, focuses its discussion on the needs and gaps that are
becoming apparent when it comes to steering Al agents.

Figure 19. Key governance frameworks surrounding agentic Al
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Source: authors’ elaboration.

Overall, the EU’s strong framework32® around emerging technologies, support measures and experience,
is often underlined by interviewed expérts as a strong advantage. It helps build trust towards novel tools,
test them safely and later export this trustworthy technology with built-in safeguards®?*. Nevertheless,
several policy and governance gaps related to agentic Al persist, as shown in Figure 20 and elaborated
in this section.
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Figure 20. Summary of policy and governance gaps related to agentic Al
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2.1. Definition, evidence and standard-setting

Unlike internet governance, which evolved around a relatively coherent institutional core (ICANN, IETF,
the IGF, the ITU), global Al governance has emerged rapidly and in parallel across multiple forums,
without a single coordinating architecture. Moreover, while the initiatives listed in this section
collectively address many dimensions of Al safety, ethics, and accountability, none of them explicitly
governs agentic Al as a distinct category. While both the internet and Al governance have gone through
an institutional experimentation phase before the roles are clarified between different bodies, the pace
of Al evolution is faster, and the commercial stakes are extremely high from the outset, heightening the
risk that governance trails behind technological advancement.

Moreover, the ITU highlights that the field of agent governance is currently “in its infancy” while at the
same time, investment in building agents accelerates®?®. Such a mismatch makes both governments
and industry poorly prepared to steer the future billions of autonomous digital actors, warns the
organisation. While there is currently no widely adopted legal definition of agentic Al yet, the EU’s
Proposal forthe Cloud and Al Development Act (CADA) was the first legal document to define Al agents:
as “an Al system or a coordinated set of Al systems, that can perceive and act upon their environment,
with a degree of autonomy, using tools as.needed to achieve specific goals and adapt to changing inputs
and contexts"3?¢,

In March 2026, a comparative survey analysed eleven regulatory instruments and industry frameworks,
including the Al Act, OECD/G7 Principles, NIST, the UK ICO, and the European Commission's landscape
report®?’. The study identified four definitional errors: anthropomorphising Al as if it reasons and plans,
conflating any agentic Al with multi-agent systems, treating autonomy as a sliding scale rather than a
qualitative architectural shift, and confusing database retrieval with genuine learning. The result is that
compliance obligations are often calibrated to the wrong features of the technology, directing liability
away from the developers who actually control the risks through deliberate architectural decisions.
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At the same time, some experts caution against agent-specific policy formulations and emphasise
regular updates to regulation®?8, Such a technology-agnostic approach could benefit both the EU and
engineers, with more flexibility for future technology frontiers. Given current EU Al initiatives, including
the Al Continent Action Plan, InvestAl, and Al Factories, remain distributed across multiple Directorates-
General and Member States, the effectiveness of this approach will depend on adequate institutional
coordination®?°. Consulted experts converge on the view that agentic Al does not need a governance
body of its own either, and the multi-stakeholder model, including ICANN, remains fit for purpose for
foundational infrastructure. There is no urgent governance gap that would necessitate new structures -
rather, it is insufficiently active participation and resourcing within the existing ones33°,

The gap between practice and legislation is also acknowledged in a recent JRC brief, which states that
empirical questions about legislation’s effect on deployers can only be answered through
implementation33'. Policymakers have to make decisions about rapidly advancing Al without robust
evidence, balancing premature or unnecessary mitigation against the danger of acting too late amid
sudden capability leaps®®2. This is also complicated by an information gap caused by companies’ limited
disclosure of system details, as well as a “build fast - fix later” approach?®2. With research, development
and deployment of Al concentrated in the hands of a few infrastructure owners, the possibilities for
establishing democratic governance and control over these tools become especially constrained®“.

The building blocks most often identified as fundamental to address in agentic evolution are discovery,
capability negotiation, agent-adapted messaging, exposed trust and security, fine-grained task-level
authorisation, delegation, and auditing®®. As several interviewees pointed out, some key standardisation
efforts for agentic Al are already taking place among private companies and in their consortia, rather
than in global, multilateral and multistakeholder governance mechanisms. This risks creating a hybrid
system where open code and protocols are developed in closed-off ecosystems run by incumbents,
threatening interoperability®*. The risk is compounded by high barriers to entry in standard-setting
bodies, where smaller actors and the Global South often lack the resources to participate effectively®’.
At the same time, without a sustainable business model or clear ownership, alternative open-source
agentic Al initiatives risk becoming unmaintained, leaving the field open for well-funded incumbents to
dictate the technology's direction®32,

2.2. Decision rights, oversight and data protection

The shift to agentic Al represents not merely a technological upgrade but a transfer of decision rights,
challenging existing governance models3*°. A thematic paper, “Digital identity and identifiers in the era
of Web 4.0 and virtual worlds”34°, prepared within this project, elaborates in more detail on the complexity
of authorisation and delegation in agentic Al. Features of agents that add this complexity are their
emergent, unpredictable behaviour, exposure to external integration through linked systems, and the
diffused responsibility due to numerous micro-decisions®*'. Moreover, the existing EU legislation rests
on static definitions of roles (such as provider, deployer or controller) and intended purposes in Al
systems, which are inherently subject to a dynamic change in the case of Al agents®#2,

The current legislative framework primarily centres around human-mediated data governance and
protection, and while its requirements apply regardless of whether an Al system is agentic, it was not
designed with the specific capabilities and behaviour of highly autonomous agents in mind — particularly
those that interconnect and exchange sensitive information without the direct knowledge and control of
end users3#. One of the interviewees even argued for restraining the use of agents in critical sectors to
self-hosted tools in control of EU-based users, to prevent fine-grained profiling and targeting®*4.
Significant gaps also remain in terms of validating Al-generated outputs®#5, ensuring explainability,
tracking provenance, and mitigating biag®#. Multiple experts also stress the importance of introducing
clear requirements for ‘ensuring humans in the loop. However, the EU legislative requirements for
sufficient human oversight currently lack clarity, especially in their interpretation vis-a-vis agentic
systems that act at machine speed347:348,

Another point of tension emerges with the personal data Al agents cache. It remains unclear how “the
right to be forgotten” can be enforced®*?, especially if poorly managed, agentic memory can store
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excessive, irrelevant or obsolete personal data, as well as add new unauthorised recipients or change
retention periods3®. Agentic systems use complex memory architectures that span multiple
components and jurisdictions. Responding to data subject access or erasure requests across these
distributed memory systems presents challenges for which there is no established procedural solution
under the GDPR. When agents’ goals are set too broadly, and instructions are too thin, their actions can
clash with purpose limitation and data minimisation principles.

Although the key EU legislation serves as a solid legal base, accountability is needed across toolchains,
with continuous governance and focus on privacy and traceability®®'. A related gap sits even further
upstream, at the root of development itself. The status of personal data once it has been absorbed into
a trained model remains unclear, and so does the threshold under the Al Act and the GDPR at which
synthetic data can be considered sufficiently anonymised?°2.

2.3. Liability and accountability across multi-agent
systems

The liability and accountability behind agents’ actions constitute another widely discussed aspect of
their use. In Web 4.0 environments, authorisation must extend beyond human users to a growing
ecosystem of Al agents, digital twins, and automated services, as we discuss in further detail in the
thematic paper “Digital identity and identifiers in the era of Web 4.0 and virtual worlds”3%3. Agentic Al
fundamentally widens the scope of possible configurations and complicates traditional distinctions
between providers, deployers and users®**. A single human user may control multiple Al agents, own
connected devices, and operate across different virtual worlds simultaneously. MASs and advanced Al
collectives introduce a further layer of complexity, with supervisor agents managing strategic goals
while delegating responsibilities to subordinate agents.

Yet, today’s legislative landscape does not yet reflect these new realities. Identity for autonomous agents
remains an open frontier, with early initiatives moving forward in several countries. On the EU level, while
elDAS 2.0 and the EUDI Wallet provide a robust foundation for human and entity identification, this
framework was not designed to accommodate non-human subjects. Among Member States, there is a
sustained public-sector effort to determine whether existing legal and technical frameworks suffice for
agents acting on behalf of individuals, and what alterations are needed to capacitate the linking of agent
credentials to individual identity numbers®®. Some of the consulted experts believe that the
experimentation with high-volume user journeys, especially in financial services, can help surface the
architectural vulnerabilities and accelerate the development of solutions®*®. The subsequent paper,
“Agentic Al, trust and architecture”, as part of this trilogy, explores the identity question in further detail.

Apart from authentication and verification, consulted experts underline the importance of maintaining a
consistent and transparent log of all agents’ actions and algorithms. Agents need to be kept liable and
visible, with transparency on what they do and who trained them and with clear allocated responsibility
and redress®®’. Every agent operating in consequential domains, such as public decision-making and
critical infrastructure, should maintain tamper-evident logs of its actions, decisions, and accessed data.
At the same time, one interviewee argued against relying on one Al tool reviewing the outputs of another,
as this presumes intentionality that Al does not possess3®.

Finally, assigning responsibility for security incidents becomes substantially more complex in MASs,
where actions of multiple agents can have an equally important weight in breaches or attacks. Experts
agree that this is a current grey area, as risks and vulnerabilities evolve much faster than governance,
and the assignment of responsibility for decisions taken by complex autonomous systems needs
clarity®>°. Agents can spawn sub-agents, delegate tasks laterally, and interact across organisational
boundaries. The current regulatory framework, however, primarily assumes that only one system can be
held accountable for a high-risk incident®®. The diffusion of responsibility across model providers,
platform operators, application developers, and deployers in multi-agent stacks so far has no clear
resolution in regulatory frameworks. Equally, none of the existing governance frameworks addresses the
fact that agents can operate across jurisdictions instantaneously, sharing data and triggering actions.
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2.4. Looking ahead and closing the gaps

Taken together, these gaps point in a common direction: the governance challenge posed by agentic Al
is not primarily about adding new rules to existing frameworks, but about critically examining existing
frameworks, which are often built around assumptions that agentic systems systematically violate.
Stable roles, bounded purposes, human-paced decisions and single-system accountability are not
applicable for “swarms” of autonomous agents. Closing these gaps, however, does not imply duplicating
existing instruments under an "agentic" label when the underlying provisions are technology-agnostic
and reasonably applicable. Many of the challenges associated with Al agents are not entirely new — they
represent an extension of broader issues already observed in Al governance®®".

The more productive path is, therefore, to identify the specific points at which agentic deployment
exceeds the design assumptions of current frameworks and to address them through alternative means,
such as governance sandboxes, voluntary initiatives (e.g. codes of practice) and (pre-)standardisation
work. Consulted experts in the field overwhelmingly prefer greater legal clarity, practical guidance and
implementation support over new, agentic-specific regulations®?. Operating systems (0Ss) illustrate the
kind of audit this requires. Existing rules under the GDPR, the DSA and consumer protection law need to
be examined to establish where responsibility for 0S-level agent behaviour actually sits, and whether
that responsibility should be limited to OSs that the DMA designates as gatekeepers or extend to all of
them?3®3, To address such mismatches, it is not a single intervention that is needed but definitional
clarity, open, multistakeholder standard-setting venues and institutional coordination capable of
keeping pace with technical change. Besides, evidence-generating mechanisms need to allow regulators
to see inside deployed systems rather than rely on post-hoc disclosures.

The pressing pace of Al technology development can often lead to bespoke, one-off solutions, with
standardisation efforts coming in later to address interoperability issues. Experts consulted also
converged on a clear preference for evolving existing protocols rather than reinventing them. This would
allow to build on foundations already laid by bodies such as the IETF and direct new work at genuine
gaps instead of duplicating effort®®*. An equally important aspect is interoperability and data portability,
which are fundamental to agents’ ability to interact across platforms and services®®. Timing reinforces
the case for moving quickly on this technical track: once large providers consolidate their positions,
developers naturally gravitate towards the most accessible solutions. Open technical solutions therefore
need to be deployed early, to prove themselves scalable, low-latency and workable before the market
settles on proprietary alternatives. Apart from standards, access conditions granted in licenses and
contracts are also important determinants of agents’ accessibility and compatibility3°e.

Some of the experts stress that open standards ultimately prevail when they leverage transparent,
broadly participatory processes, not through mandating adoption®’. While some of the experts hold an
opposing view, sceptical of the effectiveness of voluntary mechanisms, they, too, acknowledge that any
obligatory rules have to stay flexible and forward-looking, applicable to the eventual A2A economy.
Whichever side of this debate proves right, one point cuts across both: users need to sit at the centre of
co-creation, otherwise solutions risk failing to scale. Rules alone, whether voluntary or binding, are not
sufficient to build consumer-facing trust. Common terminology and potentially, standard contracts, are
necessary to prevent dark patterns in which users effectively sign away their autonomy without realising
it, echoing the past experiences with cookie consent®¢é,

When it comes to the EU' role in governance processes, its commitment to trustworthy and responsible
(agentic) Al is already a substantial contribution to the international debate. The interviewed experts
underlined that the Union’s reputation allows it to play an active part in shaping safety guardrails,
developing benchmarks and metrics to test the robustness of Al agents, and building trust in novel
solutions®%°. All while working through existing multi-stakeholder processes rather than setting these
terms alone. Nonetheless, it will be important to translate this commitment into a competitive and viable
model with credible implementation results — not just a regulatory choice®’°.

Alongside these regulatory and institutional responses, initiatives and good practices are being shaped
across industries. In July 2025, the Coalition for Secure Al, with contributions from leading companies,
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presented "Principles for Secure-by-Design Agentic Systems", targeting agent developers, adopters, and
security engineers®”'. Another example is TrustX, a partnership between several UK organisations in the
health and care sector that joined efforts to verify, deploy, and test agentic Al safely®’2. Moreover, a
complementary strand of work is emerging from the technical and research community, focused on the
engineering practices and system-level capabilities that would make agentic Al safer by construction
rather than by retrofit. A community of practice, “Safer Agentic Al”, presented their vision of key drivers:
positive practices and capabilities that, if widely promoted, can positively impact the development of
safe agentic systems. These are summarised in Figure 21.

Figure 21. Foundations of safe agentic Al systems

Governance Goal alignment
Coordinating global safety efforts for o Ensuring agent goals are consistent
Al (‘(5’ with human values.

Goal termination .__.
Establishing safe shutdown criteria ..Q.".

é Epistemic hygiene

Maintaining accurate and reliable

for agents. information management.
Safety profile @ @ Security
Maintaining consistent operational é Governing input responses to prevent
safety. harm.
49 .
Context control Q%]R 9 yalye alignment
Understanding and managing static a} Codifying values throughout the
and dynamic contexts. agent's lifecycle.
Transparency
Clearly explaining agent reasoning
processes.

Source: authors’ elaboration based on Safer Agentic Al. (2025).
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3. Key findings

This section summarises the key findings from the analysis of the agentic web transition. The paper
addressed this core research question: What are the socio-economic and governance implications of
the proliferation of autonomous Al agents? It also examined the essence of agentic Al, the key forces
driving its adoption, and how existing and emerging governance frameworks apply to the agentic web.
Besides, the paper examined where the EU stands across the agentic Al stack, and how its position could
evolve by 2035.

Across these dimensions, four threads run through the analysis. The first concerns the gap between
what agentic Al can deliver for the public good and what the commercial logic shapes it to deliver. The
second concerns the depth of the structural transformation it brings to labour markets, value capture
and the broader digital economy. The third concerns the fit between the technology's autonomy and the
governance frameworks it is encountering. The fourth concerns Europe's positioning to shape, rather
than inherit, the trajectory of agentic Al. The findings below take each of these threads in turn.

While these key findings close this paper, they do not close the discussion of agentic Al within this
project. The two thematic papers that follow in the trilogy take up specific dimensions in greater depth:
one examines the implications of agentic traffic for the infrastructure backbone, and the other explores
how agent interactions reshape trust frameworks and security architectures. Each builds on the
analytical foundations set out here.

Finding 1: The benefits of agentic Al are real, but their distribution is a policy
choice rather than a property of technology

Agentic Al is generating genuine value across multiple domains. In healthcare, climate, and scientific
research, agents are enabling discoveries and efficiencies that were previously out of reach. In
commercial sectors, they are reshaping enterprise software, customer interaction, and operational
workflows in ways that meaningfully increase productivity. In public administration, they hold the
potential to improve service delivery and citizen interaction. These benefits are not in dispute. What is
at stake is who captures them, who bears the costs, and who is left without a meaningful seat at the
table where those questions are being answered.

The trajectory of agentic Al is shaped overwhelmingly by commercial priorities. These often deliver
public value, but market incentives alone will not reliably steer the technology toward the areas of
greatest societal need. Global investment in agentic Al for societal or scientific applications remains
minuscule compared to funding flowing into commercial use cases®’3. Moreover, the value of Al today
is.concentrated geographically and corporately in a handful of firms that simultaneously dominate the
cloud, model, and standard-setting layers. As agents become the primary intermediaries through which
users access services, markets, and information, the infrastructure layer itself becomes a site of
significant economic power. Businesses that cannot afford premium agentic infrastructure risk
exclusion from markets increasingly mediated by autonomous systems, while the populations least
equipped to deploy agents on their own behalf are simultaneously the most subject to decisions made
by agents deployed by.others.

If unchallenged, these asymmetries add a new and underestimated dimension to the digital divide, which
existing connectivity-focused framewaorks were not designed to address. Within standard-setting bodies,
smaller actors and the Global South often lack the membership fees, resources, and specialised
expertise required to participate effectively, meaning the rules governing how agents interact are written
predominantly by those who can afford to be in the room.

None of these patterns is intrinsic to the technology. They reflect choices: about where capital flows,
which use cases are funded, who participates in governance, how local communities are compensated,
what conditions are attached to public investment, and how skills development is resourced.
Distributional outcomes cannot be left to market dynamics that already concentrate gains; they must be
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designed into the policy architecture from the outset. This means deliberately resourcing public-interest
deployment of agentic Al alongside commercial uptake, embedding equitable access provisions into
procurement and infrastructure investment, and lowering the barriers to participation in the multilateral
and multistakeholder venues. Besides, recent JRC work on environmentally sustainable digital
sovereignty underscores public procurement as a lever for prioritising low-resource, low-footprint digital
technologies®”%. Whether agentic Al narrows or deepens existing inequalities is, ultimately, a question of
policy design rather than technological inevitability.

Finding 2: Agentic Al will transform digital markets and the broader economy

Agentic Al is not simply another efficiency-enhancing technology layered onto existing economic
structures. It is reshaping how work is divided between humans and machines, how markets are
organised, and how value is captured across the digital stack. Where genAl augmented human tasks,
agentic Al is already performing them. Where digital platforms intermediated between users and
services, agents now intermediate between users and platforms. The result is a structural shift felt
across labour markets, consumer markets, enterprise software, and the underlying infrastructure of the
digital economy.

The labour-market implications are already visible and will intensify. Agents are increasingly taking on
substantial portions of knowledge work across domains such as customer service, software
engineering, legal research, finance, and administration. Productivity gains for those who work alongside
capable agents will be real, but so will displacement pressures for those whose tasks are most readily
automated. The resulting labour reconfiguration will require active policy responses to skills and training.
The mismatch is already considerable: in the EU, 70% of enterprises that have explored Al adoption cite
a lack of relevant expertise as their primary barrier®’s. The lack of expertise and talent mismatch affects
the entire stack, from grids and data centres®’¢, to advanced analytics and cybersecurity®’’. University
programmes, vocational training, and reskilling pathways have not yet adapted to a market in which the
ability to operate agents is becoming a core competence rather than a specialist one®”®.

The transformation of digital markets themselves is equally consequential. As agents become the
primary interface through which users access services, information, and commerce, the locus of value
capture is shifting up the stack. Compute providers and hyperscalers capture the largest share of near-
term revenue, but the most durable foundations for long-run value creation are increasingly found in the
application and data layers. Vertical agents purpose-built for healthcare, finance, legal, manufacturing,
and other regulated sectors are emerging as the strongest candidates for sustained competitive
position®”°, with proprietary workflows and contextual data forming a new kind of protective moat. At
the same time, growing dependence on dominant providers and model developers raises concerns
about market concentration and the ability of European firms to scale. In this context, instruments like
the DMA are important to ensure fair and non-discriminatory access for EU-based agentic solutions®e°.

Whether European firms convert their depth in industrial and regulated-sector applications into a
meaningful share of this value will depend on choices being made now. These include public investment
in_securing. competitive access to compute and frontier models, the rules under which European
industrial and scientific data become accessible for training and fine-tuning, and the speed at which
education and reskilling systems produce the engineers, supervisors and auditors a deployed agentic
stack will require.

Finding 3: Effective governance of agentic Al will depend on adaptability rather
than speed of legislation

Agentic Al introduces governance challenges that differ in kind, not just in degree, from those posed
by earlier technological breakthroughs. The defining issue is autonomy: agents perceive, plan, decide
and act on behalf of users, often through chains of sub-agents that operate across organisational and
jurisdictional boundaries. This produces new challenges. Liability diffuses across model providers,
platform operators, application developers and deployers. Accountability becomes harder to allocate
when many micro-decisions are taken at machine speed. Authorisation must extend to non-human
actors, and oversight must be meaningful in environments where humans cannot realistically follow
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each step. Existing frameworks were designed for systems with stable roles, bounded purposes and
human-paced decisions. Agentic systems, especially multi-agent ones, violate those assumptions.

Nevertheless, many provisions in the current legal and regulatory stack are technology-agnostic and
remain reasonably applicable. Layering parallel agent-specific rules on top of them risks fragmentation,
slower implementation and reduced flexibility for whatever technology frontier comes next. The
preferred response is to identify the specific points at which agentic deployment exceeds the design
assumptions of current frameworks and to address them through adaptable instruments. Regulators
need to be able to see inside deployed systems rather than rely on post-hoc disclosures. Standard-
setting venues need to be open to voices beyond well-funded incumbents, and institutions need the
capacity to keep pace with technical change.

The lessons of internet governance are instructive here. The internet evolved around a relatively coherent
institutional core, with bodies such as ICANN, the IETF, the IGF and the ITU emerging over time to handle
distinct functions through layered, multistakeholder arrangements. Global Al governance has emerged
more quickly, in parallel across many forums, without an equivalent coordinating architecture. The pace
of agentic Al development and its commercial stakes mean that the institutional experimentation phase
cannot extend indefinitely. Europe is well placed to contribute to this process. Its regulatory tradition,
experience with open standard-setting and commitment to human-centric digital values, are genuine
assets. Translating that contribution into competitive and credible implementation, rather than rule-
making alone, will determine whether Europe shapes the agentic web or follows the path set by others.

Finding 4: The EU's competitive standing in agentic Al is constrained by
infrastructure gaps, and addressing them is inseparable from digital sovereignty

The EU's competitive position in agentic Al is constrained not primarily by research quality or regulatory
ambition, but by physical and financial infrastructure. Gaps in compute capacity, growth-stage capital ,
and frontier model development are deeply interdependent. Given that frontier training compute grows
4-5 times per year®®, the Union’s limited compute capacity constrains the development of frontier
models, and the lack of competitive electricity prices reduces the likelihood that EU-based data centres
will host genAl applications and services®2. Because agentic systems are built directly on top of frontier
models and rely on the same compute and cloud substrate, weaknesses in the broader Al and genAl
position translate into a weaker position in agentic Al as well, as the agent layer inherits the constraints
of the layers beneath it. The absence of frontier models weakens the EU's ability to shape the agent layer
through which economic value is increasingly captured. These issues are exacerbated by the insufficient
and slowed commercialisation of EU-built agentic solutions3®. Dependence on foreign hyperscalers for
cloud infrastructure, model access, and submarine cable capacity means that even genuine strengths in
research, talent, and regulatory credibility are partially undermined by the infrastructure foundations on
which they must operate. Without sufficient domestically financed infrastructure and regulatory and
fiscal reforms to deepen capital markets®®4, Europe risks a position in which it consumes Al services
developed, hosted, and governed elsewhere — the dynamic captured by the "Leased sovereignty"
scenario in.Annex 4.2.

At the same time, the EU possesses infrastructure-relevant assets. Supply of critical components
(notably ASML and a strong market share in goods needed for Al semiconductor production®’; see
companion paper on “Agentic Al and internet infrastructure” for a further discussion on semiconductor
value chain), Europe's first exascale supercomputer (JUPITER), 19 interconnected Al Factories, and the
RAISE initiative, which pools sovereign compute for scientific institutions — all these represent
meaningful foundations that gradually help address existing bottlenecks®¢. Edge infrastructure, where
European actors hold a stronger paosition due to domain expertise and proximity to industrial
deployment, represents a strategically important layer that does not require replicating the full
hyperscaler compute stack. As the Al in Science Summit 2025 emphasised, the formula for
competitiveness is frontier algorithms plus infrastructure. The EU's strong position in the application
layer, supporting services, trustworthy and domain-specific Al deployment is a genuine asset too. The
challenge is that these assets remain fragmented, underscaled relative to the pace of the transition, and
insufficient on their own to close the gap in training compute, inference capacity, and protocol
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governance. Experts, therefore, believe that the EU needs to make selective bets, choosing a deliberate
portfolio of high-risk yet high-return research directions for frontier Al, such as safety-critical sectors,
industrial use cases, world models, and strategic, deep partnerships with leading enterprises3®’.

Addressing these gaps is also inseparable from the broader question of digital sovereignty, understood
as the capacity to intentionally develop, deploy, and govern Al systems in accordance with European
values while reducing reliance on non-EU providers®. A Europe that accesses powerful agentic Al
services through foreign-controlled infrastructure retains regulatory sovereignty on paper while ceding
operational sovereignty in practice. The most credible path forward lies neither in attempting to replicate
the full hyperscaler stack nor in accepting a permanent dependency, but in a selective, pragmatic
approach with the right mix of public, private, and foreign ownership. This means prioritising sovereign
capability at the layers that matter most and ensuring that Europe's human-centric values become a
genuine competitive differentiator rather than a constraint on others. It is also about pursuing strategic
partnerships where full self-sufficiency is neither feasible nor necessary, unlocking benefits for
interoperability, scalability and technology diffusion®®®. More distributed regional capacity for low-
latency inference and isolated facilities for developing high-security cases can also substantially benefit
Europe’s Al sovereignty®®°. Moreover, effective interoperability and transparent, non-discriminatory
access rules help preserve the open internet for users, letting them freely choose their agents and the
services they let them use*®'. As the four scenarios in Annex 4.2 illustrate, the right posture depends
significantly on how much control the EU exercises over the elements of the agentic Al stack (see
Sections 1.1.4 and Annex 4.2).
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4. Annexes

4.1. Methodology

In the preparation of this trilogy of papers, the project team used a combination of desk research and
literature review, semi-structured stakeholder interviews, and scenario analysis to examine the
development of agentic Al, its implications for society, economy, governance, and the internet
infrastructure and architecture.

This paper builds on the findings of earlier project deliverables and activities, including the Global
Multistakeholder High Level Conference on Governance for Web 4.0 and Virtual Worlds, hosted by the
European Commission and the Polish Presidency of the Council of the European Union on 31 March-1
April 2025, as well as its background and outcome documents®?, and the stakeholder consultations
carried out in the run-up to it. It also considers the findings of thematic papers developed earlier in the
project covering topics, such as decentralised data and service architectures and digital identity.

The methods deployed during the preparation of this paper include:

e Desk research and literature review: the project team conducted extensive desk research
drawing on the most recent academic literature, grey literature, and policy sources to analyse
trends, define key concepts, and assess the current state of the art in technological, policy,
and standardisation terms. Given the rapidly evolving nature of agentic Al, the research drew
on a broad range of sources, including peer-reviewed journal articles and conference
proceedings; reports and strategic publications from international organisations and research
institutions; European Commission strategies, legislative texts, and standardisation
roadmaps; white papers from key industry actors; expert discussions at relevant forums; and
foresight studies addressing emerging and low-maturity technologies. The desk research
process was conducted iteratively, with initial findings informing the refinement of focus
areas and the structure of subsequent analysis.

O Interviews and discussions: the project team conducted 15 semi-structured interviews and
discussions with stakeholders representing a diverse range of perspectives on agentic Al and its
implications, including participants from academia, industry, civil society, international
organisations, and the public sector. Stakeholders brought specialised knowledge in areas such
as Al and data governance, internet architecture, network infrastructure, decentralised
technologies, digital innovation policy, and emerging technology strategy. The interviews**® were
conducted between 2 February 2026 and 26 June 2026 and complemented and validated the
findings of the desk research. The insights gathered contributed to identifying key trends shaping
the development of agentic Al and its implications for internet infrastructure, assessing the
associated risks and opportunities, and informing policy recommendations targeted at European
decision-makers.

Table 2. List of interviewed organisations

Organisation Date

Leiden University 2 February 2026

Constellation Research 3 February 2026

Dublin City University 5 February 2026

Internet Society 10 February 2026

Ericsson 16 February 2026
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NLNet 23 February 2026
BGB Group 23 February 2026
Canadian Forces Morale and Welfare Services 24 February 2026
University of Sheffield 13 May 2026
Ayima 26 May 2026
Petrichor Labs 8 June 2026

IBM 9 June 2026
Black Forest Labs 15 June 2026
DeepL 19 June 2026
Infoblox 26 June 2026

e Horizon scanning: structured horizon scanning was implemented across the WEB4HUB
project, in which over 380 signals, including news, publications, policy initiatives, expert
commentary, and use cases, were analysed across the project’'s thematic areas. The scan
provided continuous evidence across the papers and was used to identify emerging trends
throughout the analysis.

e Expert roundtable: on 2 July 2026, the project team organised a roundtable gathering
European Commission representatives and experts in agentic Al, decentralised technologies
and internet governance. The roundtable aimed to exchange perspectives on the future of
Web 4.0 and identify strategic priorities for Europe in the emerging Web 4.0 and agentic Al
landscape. A total of 29 participants joined the roundtable. Scenario®** analysis: four
structured scenarios were developed to explore how uncertainties surrounding agentic Al and
Europe’s strategic posture could shape future outcomes. The scenarios are constructed along
two critical axes®%s:

o Degree of EU sovereignty: ranges from European-built infrastructure, substantial
public-private investment, and domestically governed standards, to dependence on
foreign hyperscalers, externally set protocols, and limited domestic investment.

o Alfor good vs. commercially-driven Al: the tension between the agentic Al ecosystem
developing primarily for proprietary commercial products and the focus on openness,
interoperability and agents that broadly serve society.

The resulting four scenarios (Europe’s moonshot, Europe Inc., Leased sovereignty, and
Borrowed commons) represent internally consistent combinations of Al performance,
infrastructure development, investment timing, and governance choices. They are not
forecasts, but analytical devices used examine trade-offs and assess how different policy
decisions may influence Europe’s economic resilience, technological autonomy, and capacity
to.generate public value. In the methodology, scenarios function as tools for structured
exploration of uncertainty rather than as preferred or normative outcomes. The scenario
construction built on the evidence base developed through horizon scanning, literature review
and desk research, as well as interviews covering socio-economic drivers, commercial
applications, .investment, EU strategic positioning, infrastructure requirements, and
governance. It was further informed by external foresight work, including the OECD's
exploration of possible Al trajectories through 2030%°, the project's preceding deliverables,
and probabilistic forecasting generated through The Forecasting Machine3?’, an Al-assisted
strategic foresight platform.

The preparation of this paper was supported by the use of generative Al. This was used for tasks such
as generating ideas, fine-tuning text, preparing figures, etc. All contributions generated by generative Al
have been thoroughly reviewed, edited and integrated by the authors, in combination with their own
research and insights. The authors take full responsibility for the final content and conclusions
presented in this paper.
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4.2. Scenario analysis

This annex presents four scenarios that confront the EU with the hard choices it faces regarding the
development model for agentic Al and the investment it is willing to make. The scenarios are structured
along two axes:

o Axis 1 — Degree of EU sovereignty: How much control does the EU exercise over the protocols,
standards, infrastructure and investment that underpin the agentic Al ecosystem? This ranges
from high sovereignty (European-controlled infrastructure, substantial public-private investment,
domestically governed standards) to low sovereignty (dependence on foreign hyperscalers,
externally set protocols, limited domestic investment).

e Axis 2 — Al for good vs. commercially-driven Al: Does the agentic Al ecosystem develop
primarily around openness, interoperability and publicly accessible agents that serve broad
societal benefit, or does it consolidate around proprietary commercial products where capability
is concentrated among those who can afford them? This axis captures the tension between
public-interest Al (open protocols, public agents, equitable access) and commercially driven Al
(closed ecosystems, premium services, market-determined access).

Figure 22. Summary of the scenarios

, Europe Inc.
Europe’s moonshot The EU invests big —
High The EU invests big and but commercial logic
steers Al toward public captures the gains
benefit

Sovereign compute oriented
toward societal challenges. Open
agent protocols under European
governance. Public services

Sovereign infrastructure built,
but deployed through
proprietary platforms.
Premium tiered access.
Benefits concentrate among

>
g transformed at scale large enterprises
2 N
5 ' Har dtchOIce‘ ‘7_’;9’ Toflllstﬁsca'l C_f_st Hard choice: sovereignty without
3 slowreturns, political will'to prioritise openness replicates hyperscaler
) public value over commercial speed concentration domestically
2
S .
2 Borrowed commons Leased sovereignty
> Open Al flourishes — Others build and profit —
Q but the EU doesn't own the EU leases access
the infrastructure .
Foreign hyperscalers
Open-gource models a_nd dominate compute, models,
community protocols thrive and protocols. EU regulation
globally. EU benefits but provides guardrails, but
lacks sovereign capacity to operational sovereignty is
host.or govern these systems outsourced
Low Hard choice: values alignment Hard choice: path of least

without control. No fallback if the
ecosystem is fractured or captured

Al for public good

resistance, but locks in structural
dependency that hardens over time

Commercial Al
Al development model

Table 3 highlights the key characteristics of each scenario.

Table 3. Key characteristics of the four scenarios for agentic Al

Dimension Europe’s moonshot

Europe Inc. Leased sovereignty Borrowed commons

EU High — sovereign
sovereignty infrastructure,
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Low — limited domestic
infrastructure, reliance

High — sovereign
infrastructure, large-
scale investment

Low — dependence on
foreign hyperscalers,
externally set protocols,

@WEB HUB



Thematic paper: ‘Agentic Al: State of play’

Dimension

Europe’s moonshot

Europe Inc.

Leased sovereignty

Borrowed commons

Al
development
model

Agentic Al
role

Key strategic
question

Al for social
good

4.2.1.

substantial public-private
investment

Public interest — Al
Factories and
gigafactories oriented
toward societal
challenges; open
protocols for agent
interoperability; publicly
accessible agents

Agent-to-agent
workflows in public
services (healthcare,
transport, administration)
and industry; European-
governed agent identity
frameworks

Is the EU willing to
sustain the fiscal and
political cost of building
sovereign infrastructure
oriented toward public
value rather than
commercial returns?

Strong public-sector
transformation;
healthcare, transport,
administration upgraded
at scale; equitable
access by design

Commercial —
European champions
build sovereign
capacity but deploy it
through proprietary
platforms, premium
tiered access, market-
driven logic

Autonomous workflows
concentrated in large
enterprises and well-
resourced sectors;
agents optimised for
commercial
productivity

Can sovereign
investment avoid
reproducing
domestically the same
concentration that the
EU criticises in foreign
hyperscalers?

Commercially viable
public-sector
applications deployed,
but access stratified by
ability to pay; digital
divide risks within
Europe

Scenario 1: "Europe’s Moonshot"

limited domestic
investment

Commercial —
hyperscaler-dominated
infrastructure;
proprietary agent
platforms; capability
concentrated among
those who can afford it

Tightly coupled to
hyperscaler
ecosystems; EU actors
as consumers of
foreign-hosted agent
services

Is the EU prepared to
accept that the path of
least resistance locks in
permanent structural
dependency on foreign-
controlled
infrastructure?

High-quality services
delivered but dependent
on foreign-controlled
infrastructure; EU
regulation provides
guardrails but not
operational control

on foreign platforms,
incremental investment

Public interest — open-
source models,
community-driven
protocols, equitable
access aspirations, but
limited sovereign
capacity to sustain
them

Domain-specific agents
built on open-source
models; incremental
deployment; limited
scale due to
infrastructure
constraints

Can an open, public-
interest Al ecosystem
survive without the
sovereign infrastructure
to host, govern and
guarantee its
continuity?

Open tools improve
services incrementally;
high public trust but
limited scale;
dependent on global
open-source
community for
continued development

The EU makes a generational investment in sovereign compute and connectivity infrastructure and
deliberately steers the agentic ecosystem toward societal benefit. Al Factories and gigafactories are
oriented toward public challenges — healthcare, climate, administration — alongside industrial
applications. European-governed agent identity and trust frameworks set the standard.

The hard choice Europe is facing in this scenario is that this demands fiscal commitment at a scale the
EU has rarely sustained in technology, political will to prioritise public value over commercial speed, and
acceptance that returns will be slow and uncertain. If the investment is not matched by organisational
capacity »and deployment readiness, sovereign infrastructure risks becoming expensive and

underutilised.

What would need to happen:

e The EU mobilises large-scale public-private investment before 2030, with Al Factories and
gigafactories operational and oriented toward public-sector and scientific workloads, not only
commercial ones.

o European-led agent identity and interoperability standards gain international traction, creating a
trust framework that attracts global adoption.

e Energy infrastructure expands fast enough to support sovereign Al compute without undermining
decarbonisation'commitments.

e Political consensus holds across Member States for sustained investment with backloaded
returns, resisting pressure to redirect funds toward more immediately visible priorities.

e Talent outflow reverses: competitive research environments, credible research-to-deployment
pipelines, and startup ecosystems keep European Al specialists on the continent.
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e Public-sector institutions develop the organisational capacity to deploy agentic systems
meaningfully, not just procure them.

4.2.2. Scenario 2: "Europe Inc."

The EU invests heavily in sovereign infrastructure — and succeeds. European neoclouds, sovereign cloud
providers and industrial champions build substantial domestic compute and connectivity capacity. But
the ecosystem develops along commercial lines: proprietary agent platforms, premium tiered access,
and market-driven deployment dominate. Sovereignty is achieved but its benefits concentrate among
large enterprises and well-resourced actors.

The hard choice facing the EU in this scenario is that the EU must decide whether sovereignty without
openness is worth the investment. Building a European version of the same power concentration that it
criticises in US hyperscalers may protect against foreign dependency, but deepen inequality within
Europe.

What would need to happen:

e Large-scale sovereign investment proceeds as in 'Europe's moonshot', but without deliberate
steering toward public benefit or open interoperability. This may also be coupled with efforts to
make the EU particularly attractive for attracting Al-based businesses.

e European commercial actors — neoclouds, industrial platforms, telecoms — capture the bulk of
the new infrastructure and deploy it through proprietary offerings.

e Agent interoperability standards fragment along commercial lines, with dominant European
platforms setting de facto standards that favour their own ecosystems.

e Public-sector and SME access to sovereign infrastructure remains secondary to enterprise
contracts, reproducing domestically the tiered access that characterises hyperscaler markets.

e The regulatory framework focuses on sovereignty and competitiveness metrics (market share,
infrastructure ownership), as well as support for commercial innovation, such as via start-ups
and scale-ups, while less focus is given to ensuring equitable access or public-interest
deployment.

4.2.3. Scenario 3: "Leased sovereignty"

Low EU sovereignty + Commercial Al. The EU does not build sovereign infrastructure capacity at the
scale required, and the agentic ecosystem develops along commercial lines dominated by foreign
hyperscalers. European citizens and businesses access powerful Al services, but those services are
hosted, processed and governed by non-European entities. EU regulation provides meaningful guardrails
on safety, transparency and fundamental rights — but operational sovereignty over the digital systems
on which the economy and public services depend is effectively outsourced.

This is the path of least resistance, a continuation of current trends requiring no politically difficult
investment decisions. But it locks in structural dependency that will be progressively harder to reverse
as agentic systems become embedded in critical functions.

What would need to happen:

« No geopolitical trigger proves severe enough to force the investment step-change required for
Scenarios 1 or 2. Consensus-based EU decision-making operates as usual; incremental
investment through existing instruments continues.

e The venture capital gap persists. Promising European Al startups continue seeking American
financing, often relocating or being acquired.

o Hyperscalers physically expandin Europe because it is a large market, but infrastructure remains
foreign-governed.

e Energy costs remain structurally high for European actors while hyperscalers negotiate
preferential access.

e Agentic capabilities become tightly coupled to proprietary model ecosystems and vertically
integrated cloud platforms controlled outside Europe.
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e The "Brussels Effect" in Al regulation proves weaker than hoped: leading Al ‘superpowers’ do not
follow EU’'s example, and large foreign companies comply minimally and lobby against stricter
regulation in the EU.

e A geopolitical crisis — supply chain disruption, trade dispute, unilateral export controls — could
suddenly restrict European access to critical Al infrastructure, with cascading effects on
dependent public services and economic functions.

4.2.4. Scenario 4: "Borrowed commons"

The global agentic ecosystem develops along public-interest lines — open-source models flourish,
community-driven protocols gain traction, and equitable access to Al agents improves worldwide. The
EU benefits from and contributes to this open ecosystem, and European values of transparency,
interoperability and public benefit are reflected in the tools available. But the EU lacks the sovereign
infrastructure to host, govern or guarantee the continuity of these systems domestically. European
actors use open tools built and maintained elsewhere.

However, openness without sovereignty means that the EU cannot guarantee that the open ecosystem
will remain open, that critical services built on it will remain available, or that governance decisions made
by global communities will continue to reflect European priorities.

What would need to happen:

e Open-source Al development accelerates globally, with smaller specialised models, federated
architectures and community-driven protocols reducing the dependency on hyperscalers for
many agentic applications.

e The EU contributes meaningfully to open-source research and standards but does not invest in
sovereign infrastructure at scale. The incremental investment approach continues.

o European researchers and institutions pioneer efficient architectures — smaller models,
neuromorphic computing, novel approaches — that require less raw compute, playing to Europe's
research strengths rather than its capital constraints.

e Protocol development proceeds through global standards bodies toward convergence rather
than consolidation by a few dominant stakeholders.

e Public trust in Al is higher in Europe than in economies where commercial over-deployment has
damaged confidence. Safe, efficient, domain-specific European Al emerges as a quality
differentiator.

o If the global open-source ecosystem fractures, is commercially captured, or is disrupted by
geopolitical events, the EU has no fallback sovereign capacity.

4.3. Supporting information and explainers

4.3.1. Agentic architectures and multi-agent systems

The architecture of agentic Al typically includes a memory module for long-term and short-term context,
a planning module (eften an LLM or a small language model, SLM), and an action module comprising
APIs and system integrations (tools) that enable agents to interact and manipulate environments3%. In
simple terms, agents have a so-called “scaffolding” software built around an LLM that acts as an
interface between the model and the external world, generating prompts (instructions) for the model and
converting its outputs into interactions with external systems — both real and virtual ones®*°. Figure 23
below provides a schematic illustration of this scaffolding.
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Figure 23. Depiction of an LLM-Plus-Scaffolding style agent

Agent

Scaffolding

Actions

Results |

User Input

Source: Adapted from Kinniment et al. (2023).

In complex multi-agent systems, Al agents closely interact, negotiate, collaborate, and transact to fulfil
human requests. Due to their parallelism, they can perform multiple tasks separately and merge the
results afterwards, cross verifying each other’s outputs. Experts anticipate that in Web 4.0, “supervisor”

agents will be managing strategic goals and delegating responsibilities to subordinate agents, with
MASSs operating as “collectives” or “hiveminds”400401402,

MASs can be configured in different ways, depending on a user’s needs and resources. Figure 24
represents the five agentic architectures conceptualised by the Google Research Team:

e Single-agent SAS: a solitary agent executing all reasoning and acting steps sequentially.
¢ Independent MAS: multiple agents working on sub-tasks in parallel without communicating,
aggregating results only at the end.

e Decentralised MAS: a peer-to-peer mesh where agents communicate directly and reach
consensus.

e Centralised MAS: a central orchestrator delegates tasks and synthesises outputs.
e Hybrid MAS: a combination of hierarchical oversight and peer-to-peer coordination.

Figure 24. Types of agentic architectures

5o MAS MAS MAS MAS
Characteristic SAS (Independent) (Decentralized) (Centralized) (Hybrid)
Orchestrator Orchestrator
Interaction Type Agent Agent Agent Agent Agent €-» Agent <«-» Agent
Aggregation Voting Agent Agent Agent Agent <-» Agent <-» Agent

Source: Kim, Y."and Liu, X. (2026).
4.3.2. Sectoral applications of agentic Al
Al agents are becoming a part of multiple business processes — from HR, finance and marketing to

product development and equipment maintenance — across various sectors and industries. Box 5
describes a variety of examples that have already been deployed.
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Box 5. Illustrative sectoral applications of agentic Al

Q

Agentic Al has a wide range of applications in serving customers and interacting with them: it can
learn from different data sources and provide context-aware, better-tailored responses, or act on
behalf of a customer service agent, updating CRM or ERP systems“%. This reduces the cost per
interaction and waiting time for customers. Gartner’'s prediction is that by 2029, agentic Al will
autonomously resolve 80% of common customer service issues without human intervention“%4,

i

In retail, agentic commerce is a trend on the rise, moving towards an entirely agent-driven checkout
process. Vendors, marketplaces and fintech companies introduce tools for autonomous purchases
that remember users’ preferences, details and order history, making the processes much faster and
highly personalised*®®. For Shopify, Al-driven traffic rose sevenfold in 20254%. Morgan Stanley
forecasts that "agentic shoppers" could drive between USD 190-385 billion (EUR 163.5-331.4 billion)
in U.S. e-commerce spending by 2030, representing up to 20% of total market share*?”.

o

In banking, agents can drive complex decision-making, monitor transactions, dynamically adjust
prices, and streamline compliance checks*®. Agentic commerce also drives changes. As major
service providers experiment with transacting on behalf of customers, new concerns emerge
around authorisation, consent attestation and fraud prevention.

O

\

Supply chain and inventory management is one of the spheres where companies that adopt Al
report the largest cost savings and revenue gains*%®. Agents can also optimise complex processes,
embedded in operational workflows like procurement, contract negotiation and dynamic
sourcing®®. One of the real-life examples is how DHL implements agents for appointment
scheduling, transport status calls, and warehouse coordination'".

E []
B
B

In manufacturing, autonomous and adaptive agents can provide additional agility and creativity,
advance sustainability and productivity*'?. They can optimise production schedules, equipment
maintenance, and quality control, freeing human workers to focus on complex, higher-value
problem-solving and innovation. Beverage producer PepsiCo collaborates with NVIDIA and
Siemens, using agentic Al to simulate, test, and refine system changes and identify issues before
modifying any production processes*'3.

In the energy sector, planning agents can propose and visualise operational plans for transmission
grids based on real-time observations and forecasts*'4. Agentic Al can also improve grid stability
by monitoring performance, detecting anomalies and disruptions, and optimising the load*'®.
Besides, agents can do energy trading on people’s behalf476.

=),

For telecommunications, this technology can augment or replace existing manual processes to
improve network performance and reduce costs. It can also power network self-healing and
reconfiguration during disruptions#'”. Telenor and Ericsson, for example, developed a system that
learns to optimise capacity and corresponding power consumption of the Radio Access Network#8.

2
)

The defence sector is witnessing the emergence of autonomous cybersecurity agents capable of
self-learning and adapting to evolving threats, engaging in vulnerability patching*'®. For instance,
Thales’ Al Deployable Agent is built to protect aircraft systems from cyberattacks, detecting and
responding to cyberthreats in real time*?°. Besides, a defence startup, Scout Al, just recently
demonstrated autonomous weapons powered by Al agents that identify targets, assess threats and
coordinate lethal strikes and multi-step attack sequences*?’.

S

The benefits of agentic Al for healthcare are primarily concentrated in enhanced diagnostics,
decision support, patient care, treatment planning, and robotic surgery*??. Besides, they can
significantly reduce administrative overhead for hospitals*?3. Increasingly adaptive Al-driven robots
with advanced cognitive processing and computer vision can also lead to improved, more dynamic
interactions with patients*?*. In pharmaceutical research, Al agents have been shown to reduce
time-to-candidate identification by 40%*?°. In rehabilitation, Al already powers exoskeletons to
provide autonomous self-balancing support for people with mobility issues*?°.
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In the cultural, creative and media sectors, agentic Al systems are being deployed to personalise
content experiences at scale, going beyond static recommendation engines. Agents can
continuously observe user micro-behaviours and autonomously adjust discovery feeds, thumbnails,
and stream quality in real time*?’. In cultural heritage, Al agents are used for automated semantic
enrichment and 3D digitisation of cultural sites and artefacts.
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In precision agriculture, agentic Al enables multi-agent farming systems where specialised agents
— covering irrigation, nutrient management, pest control, and crop health — operate in real-time
OOOO coordination, autonomously deciding when and how to water, fertilise, or treat crops. Studies
é demonstrated that a federated agentic Al framework for crop disease classification and weed
detection can achieve 96.4% accuracy using distributed sensing agents across multiple farm
nodes*?®. On food safety, agents are further deployed to automate farm-to-fork traceability*?°.

Modern autonomous driving deployments rely on multi-agent architectures in which specialised
agents for perception, trajectory prediction, path planning, and safety monitoring operate in parallel,
QI% coordinating driving decisions in real time*3°. Commercial robotaxi services exemplify agentic Al at
O—0O"  scale in mobility*®’. At the fleet management level, companies such have developed multi-agent Al
platforms that move fleet operations beyond reactive monitoring into autonomous action, including

predictive maintenance, intelligent dispatch, and route optimisation

In industrial and logistics settings, agentic Al is shifting robotics from pre-programmed automation
to continuously adaptive systems. Robots dynamically plan, reason, and self-correct in real time
without pre-written scripts. Multi-agent robot swarms are also being deployed for autonomous
inspection of critical infrastructure, replacing manual teams with sensor-fused, self-coordinating
agents*32. In surgical robotics, agentic Al systems go beyond teleoperation, analysing tissue
conditions in real time to anticipate and autonomously execute precision procedures%.

fEdlex

4.3.3. Agentic systems in enterprise applications

Experts in agentic deployment in enterprises expect that by the early 2030s, agents will to a significant
degree replace entire applications: for example, in processes like supply chain management. At the same
time, reliance on traditional interface and Ul design will be increasingly replace by agent-driven
interfaces***. Table 4 illustrates possible timelines and distributions of various types of agent integration
in enterprises.

Table 4. The agentic evolution of enterprise applications

Timing and distribution of adoption by level

Level Description 2025 | 2027 | 2029 | 2031 | 2033 | 2035 | 2037

Agents replace entire applications (e.g.
CRM Agent/Ag-fleet). Traditional 0% 0% 5% 20% 35% @ 50% @65%
interfaces are rarely used.

Agents as
apps

Agents replace entire functional areas
within the application. Agentic
Agent led interfaces dominate (text prompt and 0% 5%  20% 40% 50% 35% 25%
voice). Traditional interfaces are used
infrequently.

Applications significantly enhanced
and augmented by Ag-driven
capabilities. Ag-interfaces become
Ag-enhanced more dominant, reliance on traditional 3% 30%  40% 25% @ 10% @ 10% 5%
interfaces fades. Slowing development
of As/Ad as traditional interfaces
become less prominent.

As/Ad- Most functionality is As/Ad-enhanced,

enhanced, gmbedded Ag grows. Mostly traditional 17%  35%  20% 10% 59 5% 59%
Ag- interfaces, some replaced with Ag-

supplemented ' interface.

As/Ad- Growlpg As/Ad-enhanced fynctlonallty. 50%  20%  10% 5% 0% 0% 0%
enhanced Traditional interfaces remain.

Traditional Traditional functionality and interface. 30% 10% 5% 0% 0% 0% 0%

Source: IDC. (2025). The Agentic Evolution of Enterprise Applications. Available at: https://www.idc.com/resource-center/blog/the-agentic-
evolution-of-enterprise-applications/. Notes: Legend: As = Assistants, Ad = Advisors, Ag = Agents.
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4.3.4. From Software-as-a-Service to Agent-as-a-Service

Agentic Al is already disrupting traditional SaaS business models, creating what industry observers have
termed the SaaSpocalypse"®. This shift has the potential to directly reshape infrastructure
requirements, investment patterns, and architectural design principles for digital systems.

Figure 25. Software companies' share prices rebased in USD terms

Software companies' share prices rebased in $ terms

== Salesforce == ServiceNow monday.com SAP SE

100
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Jan 2 2026 Jan 12 2026 Jan 19 2026 Jan 26 2026 Feb 2 2026 Feb 9 2026
Source: Palladino, C. (2026).

Traditional SaaS pricing rests on per-seat subscriptions: infrastructure costs are relatively fixed, revenue
scales with human users, and usage patterns are predictable. Al agents render much of this model
obsolete.

A single agent can perform work previously requiring dozens of employees while generating continuous,
machine-speed computational loads — fundamentally different from the intermittent, human-paced
interactions that SaaS infrastructure was designed to support. A 2026 market forecast projects that this
structural mismatch could precipitate a collapse in recurring-revenue-backed SaaS valuations by 2028,
as the link between user count and business value breaks down. Companies such as ServiceNow*%,
which automates IT workflows, and Zendesk*®’, which manages customer service operations, are
identified in the forecast as acutely exposed. Both platforms were built on the assumption that revenue
scales with headcount. As agents begin executing those same workflows autonomously, the human
users underpinning the subscription model — and the revenue logic the valuation was built on — risk
disappearing with them.

Agents interact programmatically via APIs, bypassing visual interfaces entirely. This forces a shift from
serving HTML and managing browser sessions to handling high-volume API traffic with strict service-
level requirements on availability, latency, and throughput.

Moreover, agents require persistent state management at scale. As an expert interviewed as part of this
project pointed out**®, while human SaaS sessions last minutes or hours, agents maintain context across
days or weeks of autonomous operation. Infrastructure needs to support these long-duration
connections, alongside durable storage and consistency across distributed agent workflows.

4.3.5. Thermodynamic foundations of intelligence and computation

Even the most sophisticated microchips generate heat primarily due to acts of erasure. When a
computer processes information, it constantly discards 1s and Os to make room for new states. This
establishes a deep connection between physics and computational information, indicating that
information is indeed physical*°.
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This relationship is codified by Landauer’s Principle, which defines the minimum amount of entropy
needed to erase one bit of information. The principle states that the erasure of one bit releases a
minimum amount of heat. At room temperature, erasing one bit of information generates approximately
three times 10" joules of heat, or about a hundred trillion trillionth of the energy needed to boil a kettle*4°.
Across the billions of transistors switching billions of times per second in a modern processor, the
aggregate effect is enormous. In the United States alone, it is estimated that waste heat from computers
drains GDP by over USD 30 billion (EUR 25 billion) a year**'.

In 1973, IBM physicist Charles H. Bennett extended this insight by demonstrating that computation can,
in principle, be made logically reversible**?. |.e., if no bits are erased, no heat needs to be produced. In
practice, today's computers operate far from this theoretical limit, or rather, they are inefficient compared
to these limits, dissipating energy at rates exceeding the Landauer limit by six to nine orders of
magnitude (millions to billions of times more energy)**3. Nonetheless, the principle grounds the search
for more efficient architectures in fundamental physics rather than incremental engineering
optimisation.

The upper limit on thermodynamic efficiency (the efficiency of any heat engine) was established by
French physicist Sadi Carnot in 1824, in his book “Reflections on the motive power of fire, and on machines
fitted to develop that power"**4, a principle that remains crucial for modern thermodynamics. Carnot’s
Theorem states that the efficiency (h) of a thermodynamic cycle depends solely on the temperature
difference between the heat source (Ty - the data centre equipment) and the cold reservoir (T¢c — the
ambient environment or a cooling medium). Real-world cooling systems always operate at lower
efficiencies than the Carnot limit due to irreversibilities such as friction, pressure drops, and non-ideal
heat transfer processes. Engineers design systems to minimise this gap.

While originally applied to steam engines, Carnot’s law is inextricably linked to modern data centres,
which function effectively as a reverse heat engine. They use high-grade electrical work to transfer heat
from their cold reservoir (the servers) to the hot reservoir (the outside atmosphere)**°. The efficiency of
this system is traditionally measured by Power Usage Effectiveness, defined as the ratio of total facility
energy to IT equipment energy, where a score of 1.0 would represent perfect efficiency with no overhead
losses*®.

As the power consumption of GPU begins to exceed 1,000 watts**’, producing intense, localised heat
that air cannot dissipate fast enough, the efficiency of this removal process becomes a hard constraint
on computational scaling. By 2035, experts predict GPUs could consume more than 15,000 watts per
unit**®. At these thermal densities, air cooling becomes physically unmanageable: the temperature
gradients required to move heat into air demand enormous airflow volumes and disproportionate
additional energy. This phenomenon can also be described as “hitting an energy wall”, or where
computing is hitting a thermal ceiling where chips cannot be cooled fast enough to process the data
required, particularly for future leaps in capability*+°.

4.4. Policy frameworks and initiatives

This annex provides a comprehensive overview of policy and governance frameworks that are directly
or indirectly impacting the development of Al agents and related technologies.

4.4.1. Al, data and privacy regulations

The years between 2015 and 2019 witnessed the most notable growth in Al-related policy initiatives,
indicating policymakers’ closer attention*®. Lately, the focus has shifted from new legislation to
developing, implementing, or refining the existing frameworks.

Among the most recent pieces of legislation on the EU level, the Al Strategy and the Al Act are the most
relevant to autonomous Al systems and applications. The Apply Al Strategy explicitly mentions agentic
Al as part of the EU's plans to strengthen the deployment of advanced Al technologies in strategic
sectors and public services. In particular, the strategy states that the Commission will support the
development of sovereign frontier models, deploy Al agents for healthcare professionals and also create
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a technical and policy toolkit to support generative and agentic Al solutions in public administrations*°".
These measures are presented as part of a broader effort to accelerate the adoption of scalable
European Al solutions and improve the quality of services provided to citizens*%2.

While the Al Act does not explicitly refer to agentic Al or Al agents, it covers autonomous and adaptive
AI*33_ Al agents built on general-purpose Al models may therefore be subject to existing obligations
under the Act, including rules applicable to GPAI systems and, depending on their intended purpose,
potentially the high-risk regime***. The Act’s human oversight requirements are particularly relevant in
this context, as higher levels of autonomy may make it more difficult to ensure effective monitoring,
intervention, and allocation of responsibility across the Al value chain*®®. To support implementation of
the EU Al Act, European Standards Organisations are developing harmonised technical standards, the Al
Office has led the drafting of a General Purpose Al Code of Practice adopted in August 2025, and the
Commission has published a series of guidelines, delegated acts, and implementing acts clarifying key
provisions including the definition of an Al system, prohibited practices, and obligations for general-
purpose Al model providers*®.

Alongside, a number of other policy frameworks indirectly affect agentic Al in the EU. General Data
Protection Regulation (GDPR) establishes a unified data protection framework across EU member
states, protecting privacy rights, including processing, profiling, and automated decision-making*®’.
GDPR relates to agentic Al by requiring lawful bases for data processing, transparency under Article 22,
human oversight to prevent solely autonomous decisions and accountability via data minimisation.

With regard to governing the data necessary for training and refining agentic systems, the Data Act
intends to grant users rights to access, control, and share data from connected products, enabling fair
data economies with rules for data portability and cloud access, including dependencies*®®. It facilitates
agentic Al by providing data access for training while imposing real-time controls as third-party ICT under
government oversight. In addition, the Data Governance Act aims to enhance trust in voluntary data
sharing via regulated intermediaries and public sector reuse, including data portability and access
rules**. It aids agentic Al through secure data pooling, complementing GDPR, and enabling users to act
on behalf of digital identities.

Digital Services and Markets Acts (DSA and DMA) also contribute to the overall governance framework.
The DSA sets rules for online services like marketplaces to ensure safety and rights, covering data
portability and cloud access with dependencies*®. It regulates agentic Al on platforms via risk
assessments, moderation transparency, and obligations for identity-based user actions. As to the DMA,
it imposes obligations on gatekeeper platforms for data access, interoperability, and fair competition,
including intermediary access rules*®'. For agentic Al, it ensures real-time data provision and third-party
integration while addressing digital identity actions.

The elDAS Regulation provides an EU framework for electronic signatures, trust services, and
identification, including digital services, data portability, and cloud access rules*®?. By design, the
regulation and the EU Digital Identity Wallets (EUDIWSs) that it establishes cover natural and legal persons
rather than non-human entities. This is a deliberate policy choice reflecting current priorities. However,
as agentic Al systems increasingly require secure authentication for autonomous transactions, the
question of how: to handle machine identities and non-human agents represents an emerging area for
future policy consideration. In the security realm, the NIS2 Directive strengthens cybersecurity for
networks and systems, with incident reporting and supply chain resilience obligations*3. Its
requirements around security standards and incident reporting are relevant to agentic Al insofar as
autonomous agents and the APIs they rely on form part of the networks and systems that fall within
NIS2's scope. Additionally, the Digital Operational Resilience Act establishes ICT risk management,
incident reporting, and resilience testing requirements for EU financial entities and their third-party
providers. It is relevant to agentic Al insofar as autonomous ICT tools used in finance would fall under
its real-time controls and third-party risk management obligations.

Finally, important initiatives on the EU level are also supporting the development of the underlying
infrastructure layer. The subsequent thematic paper, “Agentic Al and internet infrastructure”, prepared
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within this project, examines them in greater detail, illustrating how the connectivity backbone is being
governed and developed.

4.4.2. Global initiatives in Al governance

On the global level, several governance mechanisms for Al have taken shape in recent years,
encompassing voluntary principles, normative instruments, multilateral partnerships, safety-focused
summit processes (see Figure 26), and the first binding international treaty, though most of these

address broader topics and are not focused solely on agentic Al.

Figure 26. Examples of important global governance initiatives in Al

VOLUNTARY UN & MULTILATERAL SUMMIT PROCESSES MULTISTAKEHOLDER
PRINCIPLES & INSTRUMENTS & TREATIES GOVERNANCE
PARTNERSHIPS

UNESCO Al Ethics CoE Framework Internet Governance
G7 Hiroshima Process Recommendation Convention Forum
2023 - 57 countries by 2021 - 194 member states 2024 - First binding Al Al governance via dynamic
2026 treaty, 46+ states coalitions
Global Digital Compact
OECD Al Principles 2024 - Scientific Panel & Al Safety Summit WSIS+20 Review
2019 - Robustness, safety, Global Dialogue Series 2025 - Al capacity-building,
oversight 2023-26 - Bletchley — compute access, Al divides
ITU-TSG13 &Y.3170 Seoul s Paris — Delhi
GPAI Series
2020 - 44 countries, Lead study group on Al for Network of Al Safety
merged with OECD 2024 networks Institutes

12 countries + EU
ITU Focus Groups

Al for health, agriculture,
Al-native networks

Al for Good / Standards
Exchange

37,000+ contributors, 180+
countries

Some of the most pertinent examples include:

O The G7 Hiroshima Process principles, adopted in 2023, provide voluntary guidance for
organisations developing advanced Al systems like foundation models to ensure they are safe,
secure, and trustworthy*®*. They relate to agentic Al through risk-based approaches for
autonomous deployment, emphasising misuse mitigation and transparency without explicit
"agentic" terminology. The G7 Hiroshima Process has since broadened through a Friends Group
reaching 57 countries by early 20264

O The OECD Al principles, covered in more detail in Section 1.1.1, also indirectly cover agentic Al
via robustness, safety, and human oversight pillars*®. The Global Partnership on Al, launched in
2020 and merged with the OECD's Al work in July 2024, now brings together 44 countries to
advance responsible Al through expert working groups*®’.

O The UNESCO Recommendation on the Ethics of Al (2021) was the first global normative
instrument on Al ethics, adopted by all 194 member states*%®. The Global Digital Compact (2024)
committed UN member states to establishing an International Scientific Panel on Al and a Global
Dialogue on Al Governance*°47°,

O The World Summit on the Information Society (WSIS) +20 review, concluded in 2025, represents
the most comprehensive reassessment of the global digital cooperation framework since the
original WSIS outcomes of 2003 and 2005. The outcome document*’! encourages international
partnerships on Al capacity-building, including education and training programmes, increased
access to open Al models, training data, and compute, and support for SME participation in the
digital economy#’2. It calls on the UN system to map and strengthen Al capacity-building for
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developing countries through mechanisms including an Al fellowship, an Independent
International Scientific Panel on Al, and a Global Dialogue on Al Governance.

O The Al Safety Summit series — from Bletchley Park (2023) through Seoul (2024), Paris (2025),
and New Delhi (2026) — has catalysed frontier Al safety commitments from governments and
companies alike and launched an International Network of Al Safety Institutes now spanning
twelve countries and the EU#73474,

O The Council of Europe Framework Convention on Al and Human Rights (2024) is the first legally
binding international treaty on Al*’°. The Framework Convention was drafted by 46 member states
of the Council of Europe, with additional participation from 5 observer states (Canada, Japan,
Mexico, the Holy See, and the United States), the European Union, and 6 non-member states
(Australia, Argentina, Costa Rica, Israel, Peru, and Uruguay).

O The ITU-T Study Group 13, the lead study group on Al for future networks, has produced a full
series of Al-related recommendations, while domain-specific focus groups have addressed Al
governance in areas from health to agriculture®’4’7,

O TheITU's Al for Good platform convenes over 37,000 contributors from more than 180 countries
and has launched an International Al Standards Exchange jointly with ISO and IEC*78,

e The Internet Governance Forum (IGF) provides an additional multistakeholder platform for
discussions related to Al risks and governance using a multistakeholder format.

4.4.3. Standardisation and related initiatives

A large and growing ecosystem of standards is relevant to Al governance across international, regional,
and national bodies. While a comprehensive mapping is beyond the scope of this section, several
emerging frameworks merit specific mention.

When it comes to standardisation processes, ISO/IEC 42001 (2023) is the first international standard
for Al management systems, specifying requirements for ethical Al governance, risk treatment, and
continual improvement*®. It applies to agentic Al by establishing controls for autonomous decision-
making, resource management, and transparency in Al operations. It sits within the broader work
programme of ISO/IEC JTC 1/SC 42, the principal international standards subcommittee for Al.

Another important framework is ITU-T Y.3172 ML Framework. It defines an architectural framework for
machine learning systems, covering data, training, and deployment in telecommunications networks*e.
It relates to agentic Al through scalable ML autonomy in networks, enabling self-managing agents via
standardised interfaces, although not explicitly termed "agentic”.

Related to this is the IETF's Artificial Intelligence Framework for Network Management working group
has begun standardisation work on applying Al to network management tasks involving complex
reasoning and event processing*'482, which has direct implications for the deployment of autonomous
network-managing agents.

Other notable efforts include the IEEE Standards Association's portfolio of Al-related standards,
including its Global Initiative on Ethics of Autonomous and Intelligent Systems, which promotes
fairness, accountability, and transparency principles increasingly relevant to autonomous agent
design*®3484 while the European Telecommunications Standards Institute's (ETSI) Securing Al Technical
Committee addresses threat mitigation for Al systems, including risks arising from autonomous agent
behaviour*®>. At the European level, CEN-CENELEC JTC 21 is developing harmonised standards that will
grant adopting organisations a presumption of conformity with the EU Al Act, though publication has
been delayed to the summer of 20266, Additionally, the W3C's semantic web standards, which enable
machine-readable data sharing across the web, provide foundational interoperability infrastructure upon
which agentic Al systems can operate across distributed environments*®’. In addition to this, different
types of protocols are emerging for Al agents and their integration, covered in more detail in the
forthcoming paper on agentic Al and trust prepared within this project.

Among industry-driven protocol development initiatives, prominent examples are the Frontier Model
Forum and the Agentic Al Foundation. The former, launched by Anthropic, Google, Microsoft, and
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OpenAl, is an industry-supported non-profit created to identify best practices in safety and security,
support standards development, fund safety research, and facilitate information-sharing with
governments, academia, and civil society*®®. The Agentic Al Foundation is a Linux Foundation—hosted
consortium that brings together companies, researchers, and developers to create open, interoperable
standards, protocols, and open-source infrastructure®®®.

Finally, it is worth noting that the National Institute of Standards and Technology, an agency of the U.S.
Department of Commerce, has been active in Al governance through its Al Risk Management Framework
and Al test, evaluation, validation, and verification programme*®°49?_In February 2026, its Centre for Al
Standards and Innovation launched the “Al Agent Standards Initiative”. This initiative solicits industry
input on standards for agentic Al, focusing on security risks from autonomous actions. It aims to cement
U.S. dominance at the Al frontier amid China's growth, covering governance for self-acting agents
without prescriptive rules*®2,
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