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Abstract. The evolution of artificial intelligence is redefining the relationship between
humans and machines, shifting from traditional automation toward systems endowed
with agency. Unlike conventional Al, which primarily supports or executes predefined
tasks, agentic Al systems are capable of autonomous decision-making, proactive goal
generation, learning from experience and coordinated action within complex environ-
ments. This shift represents not only a technological advancement but an ontological
transformation, as machines increasingly operate as cognitive agents rather than passive
tools. This article adopts an interdisciplinary perspective to examine the paradigm of
agentic Al, tracing its evolution from earlier forms of automation and outlining its defin-
ing characteristics, architectures and application domains. It then analyses the implica-
tions for work and organisational structures, highlighting how agentic systems reconfig-
ure roles, redistribute cognitive labour and enable new forms of human-machine co-
agency. Finally, the paper addresses the ethical, legal and governance challenges raised by
autonomous agents, arguing for responsible adoption frameworks that preserve human
centrality, accountability and social justice in emerging socio-technical systems.

Keywords: agentic Artificial Intelligence, autonomous systems, human-machine co-
agency, distributed cognition, multi-agent systems, ethical ai governance,
socio-technical systems.

1. INTRODUCTION

The history of technology has been marked by progressive redefinitions
of the relationship between humans and machines, each characterised by the
gradual delegation of human functions to artificial devices. In the first phase,
which began with the Industrial Revolution, machines replaced human
muscular strength: mechanical looms, steam engines and hydraulic presses
relieved humans from physical labour whilst keeping decision-making con-
trol firmly in the hands of the operator.

The second phase, the electronic automation of the twentieth century,
introduced systems capable of performing predefined sequences of operations
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through programming: industrial robots and automated
assembly lines replaced not only physical force but also
the repetitiveness of gesture, though they remained con-
strained by explicit and deterministic instructions.

The third phase, the digital automation of recent
decades, broadly expanded data processing capacity:
information systems process data, manage transactions
and coordinate complex processes, yet continue to oper-
ate within rigidly predefined parameters, without the
ability to learn or adapt independently.

Contemporary artificial intelligence introduces a
significant qualitative shift from previous technological
eras. For the first time, artificial systems are not restrict-
ed to executing tasks based on predetermined algo-
rithms; they learn from data, discern intricate patterns,
generalise acquired knowledge to new contexts and,
notably, make autonomous decisions in situations not
explicitly anticipated by their designers. This progression
from task execution to decision-making represents an
ontological transformation: the machine advances from
being a mere instrument to exhibiting characteristics
of a cognitive agent. Employing methodologies such as
machine learning, deep neural networks and reinforce-
ment learning, Al systems acquire capabilities tradition-
ally attributed to biological intelligence, including con-
textual perception, inferential reasoning, abstract learn-
ing and strategic adaptation.

In this artificial intelligence revolution, agentic Al
represents a further paradigmatic shift. Whilst conven-
tional AI systems typically operate in reactive or consul-
tative mode, addressing predefined queries, classifying
data or generating outputs on request, artificial agents
exhibit proactivity and operational autonomy. These
agents continuously monitor their environments, gener-
ate sub-goals, devise action plans, execute tasks indepen-
dently of ongoing supervision and refine behaviour based
on experiential learning. This agency is characterised by
decision-making autonomy, operational initiative and
dynamic adaptation, leading to fundamental changes in
production models in both manufacturing and services.

In material production, agentic Al enables adaptive
factories where networks of agents coordinate machin-
ery, manage supply chains, optimise logistical processes
and anticipate failures through predictive maintenance:
all in real time and with minimal human intervention.
Multi-agent systems autonomously negotiate production
priorities, reallocate resources in response to demand
fluctuations and implement energy-optimisation strate-
gies that adapt dynamically to environmental and eco-
nomic constraints.

In the service sector, comparable transformations
are evident: financial agents independently manage
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investment portfolios by analysing global market condi-
tions and adjusting strategies almost instantaneously;
diagnostic agents support medical professionals by pro-
cessing complex medical records and recommending
personalised treatment strategies; educational agents
customise learning materials according to the individual
cognitive rhythms of students; customer service agents
engage in complex interactions, continuously adapting
through the analysis of previous conversations.

This transition extends beyond technical and oper-
ational domains, influencing our understanding of
action, autonomy, and responsibility, as well as redefin-
ing the meaning of human work. When machines do
not simply execute but decide, when they do not only
respond but anticipate, when they do not simply assist
but collaborate, the boundary between tool and cogni-
tive partner becomes porous. Accordingly, it is nec-
essary to re-examine philosophical, legal and ethical
frameworks established in eras when agency was an
exclusive human attribute.

This article seeks to analyse this transforma-
tion through an interdisciplinary perspective. First, it
explores the historical evolution from mechanical auto-
mation to artificial agency. Next, it examines the archi-
tectures, distinctive features and application domains
of agentic systems. Then, it shows applied sectors and
case studies. Finally, the analysis focuses on the trans-
formation of work and underscores the importance of
responsible governance that maintains the centrality of
the human subject and preserves dignity, autonomy and
social justice in the age of human-machine cognitive
collaboration.

2. FROM THE PARADIGM OF AUTOMATION
TO THE PARADIGM OF AGENCY

Agentic artificial intelligence introduces a substan-
tial discontinuity in the relationship between human
beings and technological systems. Unlike previous
technologies, which operate exclusively as extensions
of human capabilities under the control of an opera-
tor, agentic Al does not merely replace humans in the
execution of predefined tasks; it actively participates in
the decision-making process, exhibiting progressively
increasing degrees of autonomy.

To understand this transformation, it is useful to
conceptualise decision-making autonomy as a continu-
ous spectrum.

At the first level of the autonomy spectrum there are
artificial intelligence systems (which we might define as
‘traditional machine learning’) that operate in a purely
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consultative mode, supporting human decision-mak-
ing. A representative example is the advisory tools used
by financial and investment consultants: the Al system
analyses thousands of parameters: historical asset per-
formance, market volatility, correlations amongst asset
classes, macroeconomic indicators, sentiment analysis
derived from financial news, sectoral growth projections,
and generates contextualised, personalised recommenda-
tions. It suggests portfolio rebalancing, identifies invest-
ment opportunities or signals risks of excessive concen-
tration in specific sectors and proposes hedging strate-
gies to protect capital from market shocks.

However, each recommendation is reviewed by the
human consultant, who retains full decision-making
authority: the consultant evaluates the guidance, con-
textualises it with his knowledge of the client, integrates
qualitative considerations beyond the system’s reach and
determines the appropriate course of action. The sys-
tem performs no operation until explicitly instructed
by the human operator. In this scenario, AI works as an
expert adviser that augments human cognitive capabili-
ties without supplanting final judgement. Nonetheless,
important questions arise: to what extent do human
consultants comprehend the rationale underlying algo-
rithmic recommendations? Are they able to exercise tru-
ly independent critical judgement, or are they, in prac-
tice, inclined to follow recommendations they do not
fully understand?

Moving along the autonomy spectrum, we encoun-
ter intermediate configurations in which AI assumes
greater decision-making authority whilst remaining
under human supervision. A significant example is the
advanced autopilot systems used in commercial aviation.
Modern autopilots (especially those trained with Al, in
both civil and military contexts) do not merely main-
tain preset headings and altitudes; they actively man-
age critical phases of flight: take-off, navigation through
congested air corridors, dynamic adaptation to changing
weather conditions and landing.

During cruising, the system continuously makes
operational decisions: it optimises speed and altitude to
minimise fuel consumption, adjusts the route to avoid
turbulence identified via radar and manages the air-
craft’s aerodynamic configuration (flaps, slats, spoilers)
to maintain optimal efficiency. Human pilots monitor
these processes but intervene actively only in exception-
al circumstances: technical malfunctions, emergencies,
extreme weather conditions; unexpected events requir-
ing sophisticated contextual judgement. This configu-
ration corresponds to what automation engineers call
‘human-on-the-loop™ Al operates autonomously within
predefined parameters, while a human oversees the

decision-making steps and can intervene or override at
any moment, though their involvement is not essential
to the process.

This arrangement gives rise to new challenges.
For example, automation complacency: the tendency
of human operators to develop over-reliance on auto-
matic systems, thus reducing vigilance, is documented
in numerous aviation incidents. When systems operate
reliably for long periods, human operators may become
overconfident, paying less attention to flight parameters
and losing readiness to detect anomalies. Deskilling, the
progressive loss of competence due to lack of practice,
is another growing concern: pilots who fly mostly with
active autopilot may experience deterioration in man-
ual flying skills, precisely those crucial in emergencies
requiring them to take direct control. These issues are
already present, though less acutely, with deterministic
autopilot systems; but they are likely to be exacerbated
by new Al-trained systems.

At the opposite side of the spectrum are agentic Al
systems operating in complete autonomy, making and
executing decisions without direct human supervision.
The most emblematic example is high-frequency algo-
rithmic trading platforms based on artificial intelligence
(AI High-Frequency Trading, AI-HFT), where artificial
agents autonomously make decisions and execute the
corresponding financial operations. A typical AI-HFT
system monitors hundreds of global markets simultane-
ously, analysing continuous streams of data: real-time
order flows, execution prices, trading volumes, bid-ask
spreads, changes in volatility, financial news processed
through natural language processing (NLP) and tech-
nical indicators computed over multiple time windows.
When it identifies an opportunity, the algorithm autono-
mously executes the appropriate operations.

Here, direct human intervention is not only absent
but structurally impossible: the information involved,
and the temporal scales (measured in milliseconds) lie
beyond human cognitive reach. Human traders perform
a radically different role: they design high-level algo-
rithmic strategies, define risk parameters (maximum
exposure per position, daily loss limits, liquidity require-
ments) and monitor aggregate performances, adjusting
strategies and parameters in response to structural mar-
ket changes. In this configuration, even more extreme
situations may arise in which AI systems develop emer-
gent behaviours not foreseen by designers, for example:
cooperative dynamics with other trading systems, poten-
tially even in violation of market rules.

The transformation from ‘instrument’ to ‘agent’ thus
raises profound questions that transcend purely techni-
cal or practical issues.
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3. AGENTIC INTELLIGENCE: DEFINITIONS
AND FUNDAMENTAL CHARACTERISTICS

To understand the concept of an artificial agent and
its transformative implication, it is preliminarily nec-
essary to identify what distinguishes it from a software
system or a traditional machine-learning model.

The main properties that differentiate intelligent
agents from traditional software programmes are auton-
omy, reactivity, proactivity and sociality.

Autonomy means that the agent can operate with-
out direct human intervention, controlling its own
actions and internal state. Whilst acting within a prede-
fined context, an autonomous agent is not simply a pro-
gramme that executes specific instructions, but a system
that pursues objectives by adapting its behaviour to cir-
cumstances and selecting the most appropriate strategies
considering the context.

Reactivity indicates that the agent perceives the
environment in which it operates and responds promptly
to changes occurring within it, also interacting with the
environment itself.

Proactivity means that the agent does not mere-
ly react to contextual stimuli but displays goal-driven
behaviour, taking initiative to achieve objectives.

Sociality indicates that the agent is equipped to
interact with other actors, agents or humans, with dif-
ferent roles: as an agent performing a specific task, or as
a ‘controller’ or ‘orchestrator’ in relation to other agents.
This property is crucial because it enables the creation
of cooperative multi-agent systems, where coordination
is essential, capable of performing highly complex tasks.

Starting from these fundamental properties, agents
may be classified along multiple dimensions. Each
dimension represents one aspect of their architecture
and behaviour.

A basic taxonomy distinguishes agents according to
the complexity of their internal decision-making mecha-
nisms. Here are some examples.

Simple Reactive Agents

Simple reactive agents operate through direct, deter-
ministic condition-action rules - often not AI-driven.
When a certain environmental condition is perceived,
they perform a specific action. A classic example is the
robotic vacuum cleaner: if it detects an obstacle, it
changes direction; if it detects dirt beneath its sensors,
it activates intensified suction; if the battery is low, it
returns to its charging base.

Model-Based Agents

Model-based AI agents create and maintain inter-
nal representations of the state of the world, even when
it is not directly observable, integrating current percep-
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tions with prior knowledge to infer the complete state.

An autonomous vehicle, for instance, maintains a model

of the position of other vehicles, pedestrians and traf-

fic signs even when temporarily outside its visual field.

This model is continuously updated through sensors

and tracking algorithms. Model-based agents can man-

age perceptual uncertainty and make informed decisions
even when information is incomplete.

Goal-Driven Agents

Goal-driven agents incorporate representations of
objectives that guide their behaviour. Rather than sim-
ply reacting, these agents evaluate individual actions
based on how much they bring the system closer to the
assigned goals. This requires predictive capability: the
agent must be able to simulate the consequences of vari-
ous alternative actions and select the one that maximises
the chances of success.

A logistical planning agent tasked with deliver-
ing parcels, for example, formulates sub-goals (such as
dividing parcels into batches with different deadlines),
formulates and evaluates possible alternatives (delivery
sequences), assesses consequences (total time, fuel con-
sumption, likelihood of delays) and chooses the optimal
plan. Goal-based agents are more flexible than reac-
tive ones: if environmental conditions change, they can
reformulate plans rather than being trapped in the previ-
ous plan.

Utility-Based Agents

Utility-based agents refine the goal-based approach
by introducing utility functions that quantify the desir-
ability of different world states, measuring the utility
attainable. Whereas goal-based agents operate in a bina-
ry mode (goal achieved or not), utility-based agents rec-
ognise degrees of success.

Learning Agents

Learning agents incorporate learning mechanisms
that allow them to improve performance through experi-
ence. Such agents operate with evolving knowledge and
adapt to the encountered patterns.

Complex Agent Networks

Finally, there are complex networks of agents, func-
tioning as genuine ‘digital nervous systems’, enabling
high scalability of agent capabilities across extensive
and diverse problems and situations. These networks are
built according to rigorous design principles, including:
- task decomposition across cooperating yet independ-

ent agents;

- technological neutrality with respect to vendors,
allowing integration of agents developed by different
providers;

- embedded self-regulatory policies to prevent unde-
sirable network behaviours.
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Agent networks also possess the ability to adapt to
new scenarios without requiring reprogramming, to
reorganise autonomously if an agent fails (resilience) and
to communicate in ways that make the system function
as a single coherent entity.

What are the enabling technologies?

Enabling technologies range from reinforcement
learning (including multi-agent RL) to symbolic plan-
ning, hybrid neural-symbolic systems and agents that
exploit “Large Language models (LLMs)” to plan and
orchestrate tools.

We may therefore conclude that agentic intelligence
is not merely sophisticated automation but a new mod-
el of distributed cognition, in which the application of
intelligence to processes, historically centred in humans,
is distributed between humans and machines, making
the boundaries between biological and artificial intelli-
gence fluid and blurred.

Navigating these new paradigms does not simply
mean managing technological evolution; it requires a
theoretical rethinking of what constitutes intelligence,
agency and cognition in an era characterised by deeply
integrated socio-technical systems.

4. AGENTIC AI IN ACTION: APPLICATION
SECTORS AND CASE STUDIES

The emergence of agentic systems in real-world
applications is already transforming industries, services,
and professional practices, generating both new oppor-
tunities and unforeseen challenges.

Traditional AT in finance, healthcare, industry and
energy predicts or classifies but does not act: robo-advi-
sors generate suggestions; credit-scoring systems classify
creditworthiness; traditional anti-fraud systems issue
alerts; imaging diagnostics produce predictions; sensor
systems signal the need for maintenance interventions,
and so on.

Agentic AI changes the game because it produces
operational outcomes.

We have already discussed how, in trading, agents
maintain a representation of market state, plan sequenc-
es of actions and execute them: orders, hedging, strategy
shifts as markets evolve.

In healthcare, hospital agents could continuously
monitor critical patients, aggregate signals from mul-
tiple devices, detect deterioration, activate protocols,
notify medical staff and document everything. In oncol-
ogy, they may adjust dosages, integrate new evidence and
compare treatments using digital twins (dynamic digital
replicas). In the operating room, they may coordinate

scheduling, personnel and equipment, reorganising the
entire day if an emergency case arrives. In emergency
departments, they may manage triage and queues in real
time; in large-scale disasters, networks of agents may
coordinate ambulances, hospitals, logistics and supplies,
distributing patients and resources where most needed.

In industry and logistics, fleets of warehouse robots
already negotiate tasks, optimise routes, avoid collisions
and replan when the environment changes. In supply-
chain management, agents monitor demand, rebalance
inventories, negotiate with suppliers, orchestrate trans-
port and autonomously react to unexpected events. In
maintenance, they do more than issue predictions: they
book downtime windows, order spare parts and update
documentation upon completion.

Marketing will also need to evolve. The advent of
autonomous Al agents could change how markets inter-
act with customers because customers may no longer
be human beings but bots and agents. Colours, sounds,
advertising, essentially the entire symbolic toolkit of per-
suasion, could become irrelevant.

In the energy sector, domestic and industrial agents
control solar panels, batteries, flexible loads and electric
vehicles to optimise costs and comfort, whilst aggrega-
tors and grid-level agents balance supply and demand
like a virtual power plant, intervening autonomously on
peaks and shortages.

A highly advanced anti-money-laundering agent
(‘Financial Crime Agent’) could operate 24/7 on transac-
tions, accounts and digital channels; it would maintain a
dynamic graph of relationships between customers, mer-
chants, crypto wallets, companies and high-risk jurisdic-
tions; and detect dynamic patterns identifying money-
laundering activities. In the case of anomalies, and fol-
lowing a risk-based approach, it could:

1. block suspicious transactions and freeze connected
accounts within authorised limits;

2. orchestrate enhanced due diligence, requesting doc-
uments from the customer and cross-checking them
with third-party sources (company registries, sanc-
tions lists, Politically Exposed Persons registry, previ-
ous reports);

3. perform cross-checks, asking a ‘merchant agent’ for
evidence of the transaction (invoices, order confir-
mations), correlating timestamps and IP addresses
and comparing them with the customer’s historical
behavioural patterns;

4. compile a Suspicious Activity Report for the regula-
tor, automatically generating a clear, fact-based nar-
rative supported by data and graphs;

5. update its internal rules based on feedback, reducing
future false positives.
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In short, traditional AI observes and predicts, whilst
agentic Al observes, decides, acts, learns, improves and
coordinates.

5. AGENTIC AT AND THE TRANSFORMATION
OF WORK: WHEN MACHINES
BECOME COLLABORATORS

Agentic artificial intelligence is reshaping the labour
market in ways that diverge fundamentally from previ-
ous waves of automation. These are not merely tools that
increase human productivity: artificial agents can partic-
ipate actively in decision-making processes, learn from
experience and autonomously adapt their strategies. This
transformation does not replace human beings, but rede-
fines their role, shifting focus from execution to strategic
supervision, from direct control to the design of intelli-
gent systems.

A stand-alone generative Al system, such as a Large
Language Model, responds to requests, generates content
on command and supports human cognitive activities,
but remains fundamentally reactive. An artificial agent,
on the other hand, can participate actively and proac-
tively in the processes and decisions required.

This capacity for active participation in decision-
making, not merely information support, distinguishes
agentic Al and defines its specific impact on the labour
market. The implications are significant:

- redefinition of operational responsibilities: human
workers no longer supervise the execution of tasks
but orchestrate ecosystems of agents operating with
varying degrees of autonomy;

- increased decision-making speed: agents operate on
time scales inaccessible to human cognition (milli-
seconds in algorithmic trading, micro-level real-time
management in smart factories);

- emergence of new forms of collective intelligence:
hybrid human-agent teams in which decisions
emerge from cooperative interaction rather than tra-
ditional hierarchy.

New Role of Human Intelligence

Contrary to dystopian narratives predicting the full
replacement of human labour, agentic AI repositions the
human being at the centre of the system, but in a quali-
tatively different role.

This shift materialises in several ways:

- Definition of Objectives and Constraints. Agents
operate within decision-making frameworks estab-
lished by humans. An algorithmic trading agent
may autonomously execute millions of transactions,
but risk parameters, return targets and ethical con-
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straints (e.g. exclusion of controversial sectors) are
defined by human portfolio managers. This initial
configuration requires advanced skills: deep domain
expertise, the ability to formalise values into compu-
tational metrics and to anticipate unintended conse-
quences;

- Continuous Supervision and Intervention by Excep-
tion. Even when agents operate autonomously,
humans retain veto power and ultimate author-
ity when necessary. Agentic systems include control
mechanisms: abnormal situations, high-risk decisions
or unforeseen scenarios trigger alerts that, under cer-
tain conditions, require human intervention;

- Handling Ethical Grey Areas. Many work situations
involve ethical dilemmas without algorithmically
determinable solutions. A fully autonomous ‘Level 5’
vehicle could, in principle, operate without supervi-
sion, but decisions concerning whom to protect in
an unavoidable crash raise moral questions beyond
mathematical optimisation. Programming agents
inevitably reflect value-based choices: maximise
passenger safety? Minimise total casualties? Priori-
tise younger lives? These decisions require human
collective deliberation and cannot be delegated to
autonomous systems;

- Legal Responsibility and Accountability. When an
agent causes harm, a drone injures someone or an
AT system discriminates unfairly, responsibility falls
on human and institutional actors: designers, imple-
menters, supervisors, organisations and firms. Legal
systems do not grant legal personality to Al This
regulatory constraint ensures that humans remain
accountable, incentivising robust, transparent and
auditable system design. However, the distribution of
responsibilities amongst multiple actors still needs to
be further explored and clarified.

New Professions

The rise of agentic Al is generating professional cat-
egories specifically oriented towards the management,
supervision and orchestration of artificial agents. These
roles differ broadly from both traditional IT occupations
and the newer roles associated with generative AL

Examples include:

- Agentic Systems Architect. Designs architectures for
multi-agent systems in which dozens or hundreds
of agents cooperate, negotiate resources and coordi-
nate autonomously. This role defines communication
protocols, conflict-resolution mechanisms, resource
allocation strategies and desirable emergent prop-
erties. Unlike a traditional software architect, they
must anticipate unintended behaviours that may
arise from interactions amongst autonomous agents.
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- Agent Alignment Specialist. Ensures that the opera-
tional objectives of agents remain aligned with the
organisation’s and society’s values. They use tech-
niques such as Inverse Reinforcement Learning
(which infers the ‘reward’ function underlying an
agent’s behaviour), implement Constitutional AI
mechanisms to encode ethical principles and con-
duct systematic red teaming to identify unintended
behaviours before deployment. This competence is
crucial because continuously learning agents can
drift progressively away from initial values (a phe-
nomenon known as value drift).

- Multi-Agent Coordination Manager. Supervises fleets of
autonomous agents operating in physical environments:
drones in logistics, collaborative robots in manufactur-
ing, autonomous vehicles in urban mobility. They do
not directly control each agent but orchestrate collec-
tive behaviours, define dynamic priorities, intervene in
anomalous situations and ensure safety. Unlike a tra-
ditional logistics manager, this role deals with agents
making autonomous tactical decisions; supervision con-
cerns meta-strategies and systemic risk prevention.

- Autonomous Systems Ethicist. Translates ethical
principles into operational constraints for autono-
mous agents. When an organisation states that it
wishes to operate ‘responsibly’ or ‘fairly’, this profes-
sional formalises these values into measurable met-
rics, verifiable tests and enforcement mechanisms.
In finance, they define ethically acceptable trading
strategies; in healthcare, they set fairness criteria for
algorithms allocating scarce resources; in the justice
system, they identify algorithmic biases violating
principles of non-discrimination.

- Agentic Interaction Designer. Designs the interface
through which humans communicate with agents
and supervise their activities. Unlike a traditional
UX designer, who optimises interactions with passive
software, this role must account for agents that exhib-
it proactive behaviour, autonomous initiatives, and
potentially unpredictable situations; for example, it
requires designing ways to enable timely human inter-
vention without demanding constant supervision.
New markets will also emerge, such as an insurance

market specifically developed to transfer risks associated

with agentic AL
These professions require deeply interdisciplinary
expertise:

- Technical skills in machine learning, multi-agent
systems, game theory;

- Strong sectoral domain expertise (finance, health-
care, logistics, etc.) to anticipate practical implica-
tions of design choices;

- Ethical and philosophical skills to navigate value
dilemmas, balance trade-offs and formalise moral
principles into operational constraints;

- Communication skills to mediate between technical
and non-technical stakeholders and translate busi-
ness needs into technical specifications;

- Metacognition, the ability to reflect on one’s cogni-
tive processes and how they interact with those of
artificial agents.

In addition to emerging professions, all existing pro-
fessions, starting with cybersecurity, will need to evolve
their paradigms within this new technological reality.

A large-scale programme of training and reskilling
will be necessary to avoid widening the digital divide.
This challenge must be addressed by both enterprises
and individuals, with a lifelong learning perspective.

New Divisions of Labour: Co-Agency

The concept of co-agency, the cognitive collabora-
tion between human and artificial intelligence, is the
emerging paradigm in the labour market transformed
by agentic AI. Unlike traditional automation, which
replaced human tasks with mechanical processes,
and unlike generative AI, which assists humans as an
advanced support tool, agentic Al establishes operational
partnerships where decisions and actions emerge from a
coordinated interaction.

Dynamic division of cognitive labour

In a hybrid human-agent team, task allocation is
not fixed but is reconfigured according to the context.
In the near future, an operating room equipped with
agentic robotic systems might be managed by a human
surgeon making high-level strategic decisions (such as
surgical approach), whilst robotic agents autonomously
execute micrometric precision movements, compensate
for tremors and optimise angles. If the system detects a
tissue anomaly, the agent will call for the surgeon’s inter-
vention. Leadership flows fluidly between human and
machine depending on the competencies required.

Structured cognitive complementarity

Humans and artificial agents possess complemen-
tary cognitive capacities that, when strategically integrat-
ed, exceed the performance of either working alone.

Agents excel at:

- processing massive volumes of data;
- detecting complex statistical patterns;
- multi-parameter optimisation;

- high-speed operations;
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- consistent decision-making.
Humans maintain superiority in:
- contextual understanding and common sense;
- deep causal reasoning;
- creativity and lateral thinking;
- navigating ambiguity;
- ethical judgement in complex situations.
Agentic Al allows a systematic integration of these
complementarities, not as a sum of separate contribu-
tions, but as emergent collective intelligence.

Reciprocal learning and continuous adaptation

In co-agency, not only do agents learn from experi-
ence, but humans progressively adapt their cognitive
strategies in response to agent behaviour. A trader work-
ing with agentic high-frequency algorithms develops
intuitions about market patterns initially recognised only
by the agents. A radiologist collaborating with diagnostic
agents refines attention towards subtle anomalies flagged
by agents with high confidence. This co-evolutionary
learning enhances and extends human capabilities.

Negotiation and conflict resolution

When networks of autonomous agents collaborate,
conflicts inevitably arise from divergent goals to differ-
ing interpretations of the same situation and competing
priorities. Advanced agentic systems incorporate negotia-
tion and mediation mechanisms inspired by game theo-
ry and mechanism design theory.

In a multi-agent smart-grid energy-management sys-
tem, agents representing producers, consumers and grid
operators negotiate prices and allocations continuously.
Humans do not manage these negotiations directly but
define the meta-rules: what constraints apply? How
should efficiency and fairness be balanced? What service
levels are required?

This evolution will be accompanied by a shift from
highly specialised, ‘vertical’ work roles towards more
integrated roles across organisational departments, dis-
solving existing internal boundaries (siloes).

New Forms of Organisation

The adoption of agentic AI implies deep organisa-
tional transformations beyond technological implemen-
tation. Distributed, autonomous systems surpass tradi-
tional hierarchical structures, characterised by vertical
command chains and centralised decision-making pro-
cesses.

In organisations evolving towards agentic ecosys-
tems:
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- Control becomes coordination: managers do not
make every decision but orchestrate systems of
agents operating with delegated autonomy within
defined parameters;

- Decision-making becomes distributed: there isn’t a
single decision-maker, but a network of human and
artificial actors contributing complementary per-
spectives and tasks;

- Adaptation replaces rigid planning: instead of fol-
lowing rigid predefined plans, organisations set stra-
tegic objectives and allow agents to develop optimal
tactics dynamically;

- Transparency becomes an operational necessity: to
effectively coordinate autonomous agents, organisa-
tions must explicitly formalise objectives, constraints
and success criteria that were previously implicit in
corporate culture.

New psychological, social and human challenges

The deepest impact of agentic Al on the labour mar-
ket will be psychological rather than merely economic.
For centuries, personal and social identity has been inti-
mately tied to work: what you do defines who you are.
As artificial agents assume increasing portions of pro-
ductive activity, the value of human contribution shifts
from efficient execution to the capacity to orient, inter-
pret and attribute meaning,.

This transition raises profound philosophical ques-
tions:

- What is the role of the human being when operation-
al efficiency is automatable? With agentic AI, humans
define what is worth doing, not how to do it;

- How can a sense of fulfilment be maintained if tasks
once considered rewarding are delegated to agents?
Humans will need to recognise value in strate-
gic supervision, complex orchestration and ethical
mediation: domains that are inherently human;

- How should time be distributed amongst work,
learning and leisure in an economy where produc-
tivity is maximised by agents? Agentic Al could ena-
ble shorter working hours without productivity loss,
freeing time for creative, relational and caregiving
activities — quintessentially human dimensions.
Hannah Arendt distinguishes between labour (activ-

ities necessary for biological survival), work (production

of durable objects that transform the world) and action

(interactions amongst humans that generate political and

cultural meaning).

Agentic Al progressively assumes labour and por-
tions of work, but leaves, and indeed expands, the space
of action, reserved for humans.
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Far from marginalising the human being, this evolu-
tion can reposition human intelligence at the centre, at a
higher level of abstraction. Human beings become:

- Definers of goals and values: establishing what
agents must pursue and what ethical constraints
they must respect;

- Strategic supervisors: monitoring emergent behav-
iours, intervening in exceptional situations and
ensuring continuous alignment;

- Interpreters of meaning: translating algorithmic out-
puts into contextual understanding and assessing
implications beyond quantitative metrics;

- Ethical mediators: navigating moral dilemmas, bal-
ancing value trade-offs and assuming responsibility
for automated decisions;

- Architects of ‘cognitive symbiosis™ designing ecosys-
tems in which human and artificial intelligence col-
laborate effectively, maximising complementarities.
To avoid technological unemployment, the labour

market in the era of agentic Al requires a radical recon-

figuration of skills. Emerging professions (Agentic Sys-
tems Architect, Agent Alignment Specialist, Multi-Agent

Coordination Manager, Autonomous Systems Ethicist)

represent only the beginning. Practically every profes-

sional role will need to integrate competencies in super-
vising artificial agents, orchestrating autonomous sys-
tems and interpreting algorithmic decisions.

This transition requires substantial investment
in training and reskilling but, above all, a cultural
shift: from viewing AI as a threat to recognising it as
an amplifier of human abilities; from competing with
agents to collaborating with them; from preserving tra-
ditional tasks to imagining new ways to generate value.

The ultimate challenge is not (only) technical but
human and existential: to build a cognitive symbiosis in
which humans remain at the centre not despite agentic Al,
but thanks to it. Artificial agents free human intelligence
from repetitive, computationally intensive tasks, allow-
ing concentration on what is intrinsically and uniquely
human: creativity, empathy, ethical judgement, attribution
of meaning and building meaningful relationships.

In this perspective, agentic Al does not diminish
but amplifies human centrality, elevating humans from
executors to strategic guides of technological and social
evolution and, above all, of themselves.

6. TOWARDS RESPONSIBLE ADOPTION:
GOVERNANCE, REGULATION AND
FUTURE PERSPECTIVES

The integration of agentic intelligence into produc-
tive and social systems requires a clear and articulated

ethical and political vision, embodied in fundamental

principles, a regulatory framework, responsible practices

at individual, organisational and systemic levels.

Europe, through the AI Act, seeks to position itself
as a leader in trustworthy and responsible AI. This
approach is not without criticism: some argue that
excessive regulation undermines competitiveness; oth-
ers argue that it is still insufficient to address systemic
risks. The debate continues, reflecting genuine tensions
amongst legitimate viewpoints.

The European AI Act, which has come into force
progresswely from 2024, adopts a risk-based approach:

unacceptable practices (such as governmental social

scoring or subliminal manipulation) are prohibited;

- high-risk systems (such as those used for credit
assessment or the management of critical infrastruc-
ture) must meet stringent requirements concerning
data quality, documentation, transparency, human
supervision and robustness;

- other systems are not subject to mandatory require-
ments (except for certain transparency obligations).
The regulatory challenge is to balance risk protec-

tion with the promotion of innovation in a domain char-

acterised by extremely dynamic technological evolution,
in which generative and agentic models have joined tra-
ditional machine-learning approaches.

Excessively strict regulation could stifle research and
development, whilst self-regulation would leave room
for abuses and harm. Moreover, the global nature of Al
technologies requires international coordination: frag-
mented standards could create trade barriers and oppor-
tunities for regulatory arbitrage.

Ensuring alignment, robustness, scalability, and
interoperability requires continuous advances in
research and development. However, the most profound
challenges are moral and ethical. How should institu-
tions and labour markets be redesigned for productive
human-AI collaboration? How can economic benefits
be distributed fairly, avoiding concentrations of power?
How can systems that are natively opaque be developed
to respect democratic values of transparency, account-
ability and fairness? How can human dignity and auton-
omy be preserved in cognitive ecosystems increasingly
mediated by algorithms?

In these complex ‘equations’, the focus must remain not
only on the human being but also on the planet as a whole,
with an eco-centric vision, since humanity is not separate
from, but deeply interdependent with the ecosystem.

The debate should not be driven by Big Tech alone;
instead, it requires interdisciplinary dialogue. Tech-
nologists must engage with philosophers, lawyers with
social scientists, policymakers with citizens, co-creating
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shared visions of desirable futures and implementing
regulatory frameworks that orient innovation towards
the common good.

The full potential and social impact of agentic intel-
ligence will depend on our collective ability to develop
broad ethical maturity, one that can sustain new ways of
creating meaning and assuming responsibility as social
and technological complexity grows. Developing sophis-
ticated algorithms is not enough: society must also culti-
vate collective wisdom in order to use them responsibly.

Agentic intelligence is not an inevitable fate that
befalls us, but a social and technological construction
that we can actively shape through individual, organisa-
tional and political choices. The crucial question is not
whether intelligent machines will arrive (they are already
here) or what they can do (increasingly more), but rather
what kind of relationship we want with them and what
kind of society we wish to build through, and with, them.

The challenge ahead is to build a cognitive symbiosis
in which human and artificial intelligences are comple-
mentary, amplifying human capabilities without sacrific-
ing values. This requires technical humility (acknowledg-
ing limits and uncertainties), ethical ambition (aiming
for high standards of responsibility) and collective cour-
age (facing difficult trade-offs with transparency).

Only through such a shared commitment can we
ensure that the development of artificial intelligence will
contribute positively to social, cultural and economic
progress, serving humanity rather than exploiting it,
enriching human experience rather than impoverish-
ing it, expanding opportunities for self-realisation rather
than generating new forms of alienation. The future of
Al is not written. It is up to us, collectively, to determine
it through conscious action, democratic deliberation and
ethically grounded choices. The challenge is immense,
but so is the opportunity to shape a better future for
ourselves and for the generations that follow.

Valerio Cencig, Mario D’Almo
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