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PREFACE
THE INVISIBLE CRISIS

We live in an age of diffuse anxiety. If you ask people why they feel
overwhelmed, they will point to the economy, political instability, or climate
crises. But beneath these visible reasons, there is a deeper cause, rarely
mentioned but felt by everyone from the programmer in Silicon Valley to the
office worker in an Eastern European office.

The pervasive feeling is that the world has become not just more
complicated, but unmanageable. Even the architects of this new world are
feeling the vertigo. TIME magazine’s cover calls Al leaders’ «Architects», but
insider interviews betray a new anxiety. Sam Altman talks about “Code Red”
for quality, and Jensen Huang describes chips not as processors but as tools
of national survival. When those who build the future admit that the pace is
dangerous, they know (and we know) that the problem is no longer technical
but existential.

For millennia, the fundamental problem of civilization was the lack of
information. Errors came from ignorance. Bad decisions were made because
we didn't know enough. Today, we face the opposite. We live in a world where
information is infinite, explanations are instantaneous, and artificial intelligence
can generate answers faster than humans can formulate questions.

And yet, we don't feel more enlightened. We feel left behind.

This book starts from a simple but uncomfortable premise: the crisis we
are going through is not one of information, but one of synchronization.

For the first time in history, the speed at which operational
knowledge is generated has exceeded the biological speed at which the
human mind can integrate it. Until recently, our tools (from hammers to
computers) operated at the speed of our hands or minds. They waited for our
command. Artificial Intelligence is not a tool in this classical sense; it is a
cognitive environment that operates on timescales and complexity alien to
biology. This decoupling of rhythms - the speed of silicon versus the speed
of the neuron - is the tectonic force shaping the 21st century.

It produces what we call in this book Cognitive Divergence.

Divergence is not about who has access to technology and who
doesn't. Soon, we all will have access. Divergence is about who can keep up
mentally with a partner who thinks a million times faster, and who will be
forced to surrender, out of exhaustion, the autonomy of thought.

We are witnessing a silent stratification of society. Not by wealth, but
by psychological resilience. Some people - a minority whom we will call
Architects - use this acceleration to become exponentially more productive.



Others, the majority, risk becoming mere Passengers, passive users of
systems they do not (anymore) understand and cannot (anymore) verify.

This rupture does not stop at the individual. It fractures institutions,
which become too slow to regulate reality. It fractures geopolitics, creating
irreparable power gaps between states that can operate in “machine time”
and those stuck in “human time”. And, ultimately, it fractures the very idea of
shared truth.

The purpose of this book is not to offer prophecies about a future
technological utopia or dystopia. The shelves are full of such speculations. Its
purpose is to provide a map of the present.

Together we will analyze the psychological mechanisms that make us
vulnerable to Al (Part I). We will dissect the global dynamics that separate the
world into incompatible blocks of time (Part I1). We will take a cold look at
the physical, thermodynamic reality of intelligence - because all thinking
costs energy, and energy is finite (Part Ill). And finally, we will explore
proposed solutions (Part 1V). We can build a security architecture - a set of
protocols and principles, such as MEG - Minimal Ethical Governance, which
allows us to use the speed of the machine, without sacrificing the depth of the
human.

The future is not about replacing humans. It is about choosing our place
in a new ecology of the mind. We can be crushed by its speed, or we can build
the structures that allow us to navigate through it.

This is the story of the Great Divergence and how we can survive it.



PART I: HUMAN DIAGNOSIS

CHAPTER 1
THE ILLUSION OF DEMOCRATIZATION AND THE
PSYCHOLOGICAL CEILING

In the history of technology, every major innovation has come with a
promise of emancipation. The printing press promised universal access to
knowledge; electricity promised freedom from manual labor; the internet
promised total connectivity. Artificial Intelligence arrived with the most
seductive promise of all: the democratization of intelligence.

The premise seemed solid: if we give everyone access to a digital
“oracle” (like ChatGPT, Claude or Gemini), the differences in competence
between people will blur. The mediocre student will write like an expert, the
junior programmer will code like a senior, and the cognitive barriers to entry
into elite professions will collapse. Classical economic theories would have
predicted a “convergence” of productivity.

However, the reality of the present years shows us an opposite picture.
Instead of convergence, we are witnessing an accelerated divergence.
Instead of Al raising the base of the pyramid, it has propelled the top to
astronomical distances, leaving the base in a state of confusion and
dependence (Stan, 2025, [1]).

Why has equal access to the same tools produced such unequal
results?

The answer lies not in silicon, but in the architecture of the human
mind. We are hitting what we have defined as the Psychological Ceiling of
Adoption (Stan, 2025, [1]).

The Trap of Ease: The Death of "Desirable Difficulties"

To understand this ceiling, we need to reevaluate how people learn.
Learning is not a process of passive osmosis; it is a process of struggle.

Psychologist Robert Bjork introduced the concept of "desirable
difficulties" (Bjork, 1994, [6]). His theory postulates that lasting and deep
learning occurs only when the brain encounters some resistance. The
process of searching for information, of synthesizing contradictory sources, of
structuring a cumbersome argument - this “friction” is exactly what builds
mental schemas.

Generative Artificial Intelligence has a fundamental characteristic that
is simultaneously its greatest advantage and greatest danger: it eliminates



friction. When a user receives an instant, perfectly structured response, their
brain receives the cognitive reward (the result) without paying the processing
cost. I's a “dopaminergic shortcut”. In the short term, it feels like a
superpower. In the long term, the effect is similar to wearing a cast on a
healthy limb: the unused muscle atrophies.

Donald Norman, in his work on interface design, warned that
oversimplification can lead to passivity (Norman, 2013, [7]). In the case of Al,
the area of assisted cognitive dissonance appears. The user has the
illusion of competence (‘I wrote this code”, “I generated this essay”), but in
reality, his internal mental structures remain unchanged.

This is not a problem of native intelligence (1Q), but one of
metacognitive discipline. Without the "friction" necessary for learning, the
mind enters a state of relaxation, becoming a mere spectator of the intellectual
process. This is "assisted cognitive laziness".

Competency Anxiety and the "Loneliness of Intelligence"

The Psychological Ceiling has an even deeper component: the
emotional relationship with a higher entity.

Since the 1920s, Leta Hollingworth was studying gifted children and
noticed a fascinating phenomenon: effective and natural communication only
works within a limited range of intelligence difference, about 30 IQ points
(Hollingworth, 1942, [8]). If the difference between two interlocutors exceeds
this threshold, communication breaks down. The less capable one does not
perceive the other as a leader, but as a foreign, incomprehensible or arrogant
entity.

Applying this principle to Al, we see a structural problem. Current
frontier models operate, on certain axes (speed, encyclopedia, formal logic),
at a level that far exceeds that "comfort zone" for the average user.

The result is predicted by the Stereotype Content Model (Fiske,
Cuddy, Glick, 2007, [9]). Humans evaluate other entities on two axes: Warmth
(benevolent intention) and Competence (ability). An Al is perceived as having
Maximum Competence but Minimum (or simulated) Warmth. This
combination does not generate trust, but envy and anxiety.

The user feels judged or outdone by their own tool. This competence
threat triggers ego defense mechanisms. The natural reaction of most is not
to explore the limits of Al, but to retreat to simple, mundane tasks, where the
machine's superiority is not so obvious as to be humiliating.



The Uncertainty - Reinsurance Cycle

A third mechanism contributing to this ceiling is the addiction cycle, well
documented in clinical psychology. In a volatile world, the human brain seeks
certainty. Al, with its authoritative and calm tone, provides instant
reassurance.

However, as recent large-sample studies have shown (Nguyen et al.,
2024, [10]), compulsive reassurance seeking decreases tolerance for
uncertainty in the long term. The user who asks the Al “is this email correct?”
or “what should | think about this topic?” outsources not only the task but also
the executive function of reality validation.

The result is a form of cognitive infantilization. The user loses the
ability to navigate ambiguity without assistance. He becomes a Passenger in
his own intellectual life.

Why Democratization is an lllusion

Combining these factors - the elimination of the friction necessary for
learning (Bjork), the anxiety of superior competence (Hollingworth), and the
cycle of addiction - we get the explanation for why "democratization™ is a myth.

Cognitive load theory (Sweller, 1988, [11]) tells us that there is a limit
to the amount of information we can process. Al, instead of reducing this load,
often shifts it from production (writing text) to evaluation (checking the
generated text). But evaluation requires a higher level of expertise than
production.

Thus, the paradox becomes clear, being able to separate users into three
distinct categories:

1. L3 (the Architects): Those who already have solid mental structures
(expertise, critical thinking). They use Al as an exoskeleton for the
mind, to navigate complex output. They climb exponentially.

2. L2 (the Operators): Those who use transactional Al, for moderate
efficiency, but without deeply integrating the machine's thought
processes. They maintain the system, but do not evolve through it.

3. L1 (the Passengers): Those who lack the necessary structures and
were hoping that Al would compensate for their lack. They are
overwhelmed or seduced by ease, using Al as a hammock. They
stagnate or regress.



DISTRIBUTION OF COMPETENCE IN THE POPULATION

PAST (2020) PRESENT & FUTURE (2026+)
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Fig. 1: Cognitive Fracture
(L2 middle class disappears, migrating to L1 Dependency or L3

Architecture.)

The Psychological Ceiling acts like a Darwinian filter. The technology
is the same, but the human mind is not. And in the absence of a supporting
infrastructure to mitigate these psychological effects, the differences will not
narrow. They will deepen.



CHAPTER 2
THE NEW STRATIFICATION: PASSENGERS, OPERATORS AND
ARCHITECTS

If the Psychological Ceiling described in the previous chapter is the
filter, then social stratification is the result. We are living in the moment of
the birth of new classes. Unlike the classes of the industrial age (proletariat,
bourgeoisie), defined by the relationship with the means of production (capital,
factories), the classes of the supra-cognitive age are defined by the
relationship with complexity.

More precisely, they are defined by the processing speed and the
way they interact with artificial intelligence (Stan, 2025, [2]).

We are not talking about a simple income difference, but about an
ontological difference: the way individuals perceive, understand, and modify
reality with the help of cognitive tools.

L1: Passengers (Cognitive Dependency)

The first category, and unfortunately the most numerous (estimated in
Paper 2 at 60-70% of the population, in the absence of intervention), is the
"Passengers" class.

The passenger does not use the Al; he is transported by the Al.

For these users, interaction with technology is exclusively transactional
and one-way. They ask a simple question and accept the first answer they
receive, without checking it, without refining it, and, worst of all, without
understanding it structurally.

The defining characteristic of the Passenger is the complete
externalization of the thought process: "Write me an email for the boss...",
"Summary this PDF...", "Tell me what to think about this news...".

In the Cognitive Divergence model (Stan, 2025, [2]), we identified the
mechanism by which these people enter a negative feedback loop. Because
they receive satisfactory (short-term) results with zero effort, their brains stop
investing energy in developing those skills.

The Passenger is not necessarily an uneducated person. He may be a
lawyer who lets ChatGPT write the legal argument without checking the case
law, or a doctor who accepts the diagnosis of an algorithm without logically
analyzing the symptoms. The Passenger's risk is not immediate poverty, but
irrelevance. At the moment when the system gives an error (a "hallucination"),
the Passenger is completely helpless, because he does not possess the
mental map of the territory he is crossing. He only knows how to press the
"Run" button.



Layer 1 is also a PORDUCT of current Al design: interfaces that reward
passivity, algorithms that optimize for engagement (not development),
business models that monetize addiction. Layer 1 users are not "lazy" - they
are victims of a system that takes advantage of their cognitive atrophy. That is
why MEG (Chapter 10) does not propose to "educate" users - it proposes to
REDESIGN the systems that infantilize them.

Case Study: Divergence in Education

Let's take the example of a student using Al for homework. An L1 student
asks: "Write an essay about Napoleon". He receives the text, hands it in, and
gets a passing grade. In the short term, they have gained time. In the long
term, he has lost the ability to synthesize information. When he gets into a real
crisis situation, where there is no pre-made answer, he will be paralyzed. This
is the "copy-paste generation", vulnerable not only to incompetence, but
also to manipulation.

L2: Operators (Maintenance Users)

The second category (exploratory estimates - about 20-25%) are the
“Operators”. These are the competent operators of the current system. They
understand the limits of Al, verify the results and use the technology to buy
time.

Unlike Passengers, Operators do not have cognitive atrophy. They
possess the expertise of their domain. An L2 programmer uses Claude to write
routine code (“boilerplate”), but writes complex business logic himself. An L2
journalist uses Al for transcription / summarization, but writes his own editorial.

However, their relationship with Al is one of substitution, not
symbiosis. They use Al to do the same thing they did before, but faster. Their
productivity gain is linear (1.2x - 1.5x).

The Operator is the backbone of today's economy, but he is
vulnerable. As models become more capable, the area of "human
competence" in which he takes refuge narrows. What is "complex logic" today,
becomes automatable tomorrow. The Operators risk slipping in class
Passengers if it doesn't make the qualitative leap to the next level.

Case Study: Divergence in Law

An L2 lawyer uses Al to summarize voluminous files and search for case law
(legal research). He becomes 30-40% more efficient, biling more hours or
finishing faster. But he does not use Al to find new legal strategies. He has only
automated the work of a librarian. If a future model can also do strategic
synthesis, the L2 lawyer becomes redundant.
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L3: Architects (Homo Symbioticus)

The third category, a small minority (under 5-10%), represents the true
evolutionary leap: "Architects" - or, using the term proposed in previous
works, Homo Symbioticus (Stan, 2025, [1], [2]).

For the Architect, Al is not an oracle (like for the Passenger) nor a fast
typist (like for the Operator). For him, Al is a cognitive exoskeleton.

The architect thinks through the machine. He doesn't ask for answers;
he builds query systems. He doesn't accept an output; he iterates it, combines
it, breaks it down into components, and reassembles it.

Recent productivity data (such as the Noy & Zhang, 2023 study [12] or
GitKraken reports from 2025 [13]) show that these users do not achieve linear
gains, but exponential ones. An Architect can do the work of 10 or 50 regular
people, not because they type faster, but because they operate at a higher
level of abstraction. They orchestrate Al agents, check for structural
coherence, and focus exclusively on intent and strategy.

The fundamental difference is metacognition. The Architect has the
ability to think about his own thinking and the thinking of the machine
simultaneously. He knows where the Al is weak and takes control; he knows
where the Al is strong and gives it freedom. This fluidity of the human-
machine partnership is what defines the L3 class.

Warning: The "Former L3" Trap and the Gatekeeper Drama

Layer 3 is not a final destination, but a state of continuous adaptation.
Former “Architects” do not automatically become the new Architects of the
Al era.

Let's take the example of academia. At present, estimates indicate that
at least 40% of peer review is assisted by Al. The old validation model - which
took six months - is becoming obsolete in a world where an LLM can check
logical and methodological consistency in ten minutes. Academics who built
their L3 status on the function of gatekeeping (guardians of the gates of
knowledge) are brutally discovering that their role as human validators has
become redundant.

This is where the great sorting of the elites takes place.

Only those who redefine the role remain in L3: they no longer validate
mechanically (which is what Al does), but ask the questions that Al does not
formulate itself, creatively synthesize disparate fields and guide the
direction of research, not just its correctness. Those who cling only to "stamp
power" fall from L3 directly into L2 (System Operators) or even lower.

Why is this fall more painful for an L3 than for an L1?

1"



L1 (Passenger) doesn't understand the process and doesn't care.
When the Al writes his paper, he is satisfied: "Wow, the Al told me it's good!"
He remains ignorant and happy.

L2 (Operator) uses Al for transactional efficiency: "Check grammar,
check references". He survives by volume.

But the old L3 (Expert) built his entire identity on the authority to say
“YES” or “NO”. When the Al takes over this function, he doesn’t just become
less effective; he becomes irrelevant. This violently activates his
Competence Anxiety described in Chapter 1. Not because he’s no longer
intelligent, but because his social role has evaporated.

The cruel answer of history is this: former L3s don't decline because
they lose their ability to think. They decline because they abdicate the
responsibility of defining what's worth thinking about. They say to themselves,
"Well, if the Al can validate the answer, let the Al ask the question”.

This is the fatal mistake. The unseen drama of the Al revolution will not
be the revolt of the masses, but the silent irrelevance of former experts who
have forgotten to be curious anymore.

Note personal: The Risk of Cognitive Caste

Layer 3 is not a completely triumphant final destination. It is a
transition that comes with a real and unexpected social cost. When you think
about the speed of a human-Al partnership, the pace of normal conversations
becomes frustratingly different. When you operate with context of millions of
tokens, you tend to forget that not everyone has the same cognitive
“bandwidth”.

The temptation is to form a “caste” - not out of aggression, but out of
defense - and retreat into conversations only with other Layer 3s, Al or
humans, where speed and depth are compatible. But isolation destroys the
very thing that makes Layer 3 valuable: the ability to build bridges between
different levels of abstraction. If Layer 3 becomes an isolated enclave,
cognitive divergence is NO LONGER a challenge, but it becomes a
permanent fracture.

The solution is to develop what we call "Multi-Layer Fluency" - the
ability to operate at Layer 3 when collaborating with Al, but to adapt the pace
and depth when interacting with different cognitive contexts. Diversity of
cognitive paces is a strength, not a weakness. It is difficult - it requires
patience and respect. But the alternative - a world in which Layer 3 completely
isolates itself from Layer 1-2 - is much more dangerous.

Cognitive power also means cognitive responsibility.
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Case Study: Divergence in Medicine

L3 doctor doesn’t ask the Al, “What is the patient’s diagnosis?” He uses the
Al to check 50 rare hypotheses that a human might miss due to fatigue. He
uses the Al to detect subtle patterns in medical imaging (X-rays), but the final
decision is a synthesis between human clinical intuition and the statistical
accuracy of the machine. The result? Drastically reduced diagnostic error rates
and an ability to treat complex cases 10 times faster. The L3 doctor is not
replaced by Al; he becomes a “super-doctor”.

The Accelerated Divergence Mechanism

The social danger does not come from the mere existence of these
classes, but from the fact that the distance between them increases with each
technological cycle.

The passenger (L1) becomes more and more dependent with each
new version of Al that is "easier to use". The architect (L3) is becoming more
powerful with each new version offering complex reasoning capabilities.

We have, therefore, a society that is breaking into two incompatible
speeds. On the one hand, a mass of people who lose touch with the deep
mechanisms of reality, living in a world "interpreted" by algorithms. On the
other hand, a cognitive elite that shapes that reality, having the control levers
of synthetic intelligence.

This stratification is not solved by “more education” in the classical
sense (memorizing information). It is solved only by changing the protocol of
interaction with technology - moving from passive consumption to active
cognitive engagement. But to do that, we must first understand the hidden cost
of current productivity.

Stratification is NOT a moral hierarchy, but a functional description of
ways of interacting with complexity.

The divergence is not just theory - it's empirically confirmed on a
global scale. Current studies show that most Al users initially experience
productivity declines (MIT reports -1.3%, a Danish study of 25,000 employees
shows -19%), while a minority of about 10% - the researchers call them “super-
productive” - earn more than twenty hours a week. The irony is stark: three-
guarters of companies are adopting Al, but only a third are providing training.
The result? Demand for Al skills exceeds supply by more than three to one
globally, and 94% of leaders report critical shortages of skilled personnel. Most
remain Passenger. Architects - those who make Al work for them, not the
other way around - are becoming exponentially more productive. The gap
between the two groups is not closing. It's widening. Daily.

13



CHAPTER 3
THE MECHANISM OF DIVERGENCE: PARADOX THEORY

If in the previous chapter we defined who the actors are (Passengers,
Operators and Architects), now we need to understand how the process
that separates them works. Intuitively, we might think that if we give everyone
access to a tool that increases productivity, the whole society should advance,
preserving the relative distances between individuals.

Cognitive Divergence Theory (Stan, 2025, [2]) contradicts this linear
intuition. It postulates that interaction with Al is not additive, but multiplicative.

Al acts as a signal amplifier. If the input signal (user skill) is clear and
strong, the output is amplified exponentially. If the signal is weak or noisy, Al
not only fails to correct it, but amplifies the noise, generating plausible errors
on an industrial scale.

This is the mechanism that transforms small differences in initial
competence into insurmountable gaps in performance.

Feedback Loops: Auto-catalysis vs. Atrophy

Divergence is fueled by opposing feedback loops operating
simultaneously in society.

Positive Loop (L3 - Architects): Autocatalysis

For the Architect, Al solves the problem of "dead time". He no longer
wastes hours writing repetitive code or summarizing long documents. He uses
that time saved to learn more about the system he's building.

Each interaction with the Al provides the Architect with a response that
he can critically evaluate. If the Al is wrong, the Architect understands why it
was wrong and refines its prompt (request). This process of iteration teaches
the human how to think more structured.

Thus, man becomes smarter by using the machine, and the machine
becomes more useful in the hands of man. It is a virtuous cycle.

Neutral Loop (L2 - Operators): Efficient Stagnation

For the Operator, Al solves the “volume” problem. It uses technology to
process multiple standardized tasks at the same time, achieving a linear
increase in productivity. But the time gained is not reinvested in deep learning
(as in L3), but in solving even more routine tasks. This creates a “middle-skill
trap”: the user becomes extremely efficient at executing known processes,
but loses the flexibility to innovate, remaining stuck in a level of assisted

14



execution that risks being completely automated in the next technological
iteration.

Negative Loop (L1 - Passengers): Atrophy

For the Passenger, the Al solves the problem of "effort". He receives a
final result (a text, a line of code) which he copies directly into the
email/report/project.

Because it does not check the process, the Passenger does not learn
anything from the interaction. Moreover, it becomes dependent on this flow.
When faced with a problem that the Al cannot solve (a new situation,
unforeseen in the training data), the Passenger is paralyzed. It has lost the
cognitive "muscle" necessary to solve the problem from scratch.

With each use, its relative competence decreases. It's a vicious
cycle.

The Productivity Paradox: Speed vs. Systemic Quality

The most dangerous illusion of the present age is the confusion
between speed and value. Recent studies on large populations of software
developers (GitKraken, 2025, [13]) have revealed a worrying statistical
anomaly: developers report feeling 55% more productive, writing code faster
than ever, but the systemic quality of the software is declining.

The data shows a massive increase in "duplicate code" and a decrease
in "refactoring" activity (cleaning up and optimizing code). Why? Because
Passengers (L1) and even some Operators (L2) generate blocks of text or
code that they insert into the system without deeply understanding their long-
term implications.

This discrepancy is argued at the highest level by the McKinsey report
State of Al (“The state of Al in 2025: Agents, innovation, and transformation”).
Although apparent adoption has reached 88%, the report reveals a devastating
statistic: only 6% of companies manage to transform this adoption into real
economic value (profit). The remaining 94% are stuck in what analysts call
“pilot project purgatory” - a state of feverish but sterile activity, generated
precisely by the lack of human cognitive structures (L3) capable of
operationalizing machine intelligence.

DORA Report (DevOps Research and Assessment) confirms this trend
at the macro level: Al adoption increases individual delivery speed, but
correlates with increased instability of systems in production (DORA, 2024,
[14]).
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THE Al PRODUCTIVITY PARADOX
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This is the Productivity Paradox: the sum of increased individual
productivities (L1 + L2) may lead to a decrease in total systemic
productivity, due to the costs of fixing subtle errors introduced at high speed.

Who pays this cost? Usually, the Architects (L3), who are forced to
halt innovation to repair the fragile structure built by others. This further
deepens the frustration and separation between cognitive classes.

The Jagged Frontier Border)

Another essential concept for understanding the mechanism is that of the
"jagged frontier", identified in recent experimental studies (Dell’Acqua et al.,
2023, [15]), and provides experimental support for the idea that Al it is not
uniformly intelligent. He can be brilliant at a complex task (e.g., writing a
Shakespearean sonnet) and completely incompetent at a trivial task (e.g.,
correctly counting the letters in a word or checking an obscure legal reference).
The limit of his capabilities is not a straight line, but a jagged, unpredictable
line.

e L3 (the Architect) knows the shape of this frontier. He intuitively knows

where the Al will fail and takes control at those points.

e L2 (the Operator) senses the danger of the frontier, but his reaction is

avoidance, not navigation. He cautiously camps himself in the “safe
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center” of the Al’'s capabilities (translations, summaries, simple code),
refusing to use the tool for tasks that require fine judgment at the edge
of competence. He is safe, but he misses the high-value
opportunities that lie precisely in those frontier areas.

e L1 (the Passenger) believes the border is straight and infinite. He has
blind faith in the "jagged" areas where the Al convincingly
hallucinates.

This difference in perception of the tool's limits is what turns a technical

error into a systemic vulnerability.

Conclusion: Divergence is Structural

The divergence mechanism is not a temporary accident of adoption. It
is not a problem that will be solved "when people get used to the technology".
Quite the contrary.

As the patterns become more powerful, the “jagged frontier” becomes
more complex, and the trap of ease deepens. Without deliberate intervention
(a governance and education architecture, as we will discuss in Part IV),
market mechanisms will naturally accelerate this separation.

The world is not divided into those who have and those who don't have

Al. It is divided into those who are built by Al and those who are
consumed by Al.
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PART II: GLOBAL FRACTURE

CHAPTER 4
THE COLLISION OF CHRONOLOGIES

For centuries, geopolitics has been defined by space: who controls
the straits, who has the resources, who dominates the “Heartland” or the
“Rimland”. In the super-cognitive age, the fundamental variable of power is no
longer space, but time. More specifically, the ability of a state to process
reality at a speed superior to its adversaries.

If on an individual level we have seen a separation between
Passengers, Operators and Architects, on a global level we are witnessing a
fracture between civilizations living in different cognitive times. There is
no longer a synchronized “global world”. There are separate ecosystems of
reality, moving at incompatible speeds.

In The Geopolitics of Cognitive Divergence (Stan, 2025, [3]), we
defined this phenomenon as the Collision of Chronologies. Three major
blocs - the United States, the European Union, and China - are not only
adopting Al differently, but are using it to construct futures that can no longer
communicate with each other.

USA: Time of Absolute Speed (Stargate Project)

The United States has chosen the path of unfettered acceleration. The
Silicon Valley philosophy - "move fast and break things" - has become a
national security doctrine.

The symbol of this approach is Project Stargate. Initially revealed
through leaks and reported through massive capital movements, this project
between OpenAl and Microsoft aims to build a supercomputer estimated at
$100 billion, rumored to be powered by nuclear energy (The Information, 2025,
[16]). The goal is not just a “better chatbot”, but to achieve a computing
capacity that enables a form of gross superintelligence (AGI).

For the US, time is measured in processor cycles. Any delay is an
existential threat. This speed creates a massive class of Architects (L3) and
attracts global talent like a magnet. But the price paid is social instability. In a
society running at Stargate speed, those who fall behind (the Passengers)
quickly become economically irrelevant, fueling extreme political
polarization. The US bets everything on innovation, accepting the risk of
internal chaos.
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Even Jensen Huang, the hardware architect of the Al revolution,
warned that American design supremacy could be nullified by the physical
inability to pour concrete and generate electricity at the speed of China (e.g.,
Medog Hydropower Plant). The war is not just digital, it's industrial: "China can
build a data center while we (the US) are barely getting building permits."

The European Union: The Time of Security (The Normative Bunker)

On the other side of the Atlantic, Europe is living in a different time: the
time of deliberation.

Through the Al Act (2024), the EU has chosen to prioritize safety and
fundamental rights over brute speed (EU Commission, 2024, [17]). The
European philosophy is one of precaution. If Americans want to break down
barriers, Europeans want to put up railings.

This approach makes Europe a safe space for Passengers (L1) and
a stable environment for Operators (L2), but creates a hostile environment
for Architects (L3). The burden of regulation makes radical experimentation
difficult.

The relative failure of initiatives like Gaia-X (the European sovereign
Cloud project, which got lost in bureaucracy) shows the limit of this approach.
Europe risks becoming a "very safe museum": a place where rights are
protected, but where the future is imported, not created. Europe is not losing
the economic war, but the war on time: it is Sisyphean regulating a technology
that others are reinventing from one month to the next.

China: The Time of Systemic Control

China proposes a third timeline: the time of forced stability. Here, Al is
neither a product of the free market (as in the US), nor a subject of ethical
debate (as in the EU). It is a tool of social engineering.

Beijing’s policy documents (Roberts et al., 2024, [18]) show a total
integration between the state and algorithms. China uses Al to optimize
society in the same way an engineer optimizes a machine. Individual cognitive
divergence is suppressed; the population is artificially maintained in a state of
Supervised Operators (L2), where innovation is allowed only in directions
dictated by the state.

This offers a stability that the West does not have, but at the cost of
completely eliminating the autonomy of L3 (Architects) who do not align
ideologically.
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SPEED OF ADOPTION AND COMPUTING POWER

Power A
!/ (USA - Stargate)
/ Exponential
/
/
/
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/ Linear-Controlled

/ (EU - Al Act)
/ Regulated Plateau
/ » Time
2024 2026 2028
Fig. 3: Collision of Chronologies
(The different speeds of the US, China and the EU.)

The Transformation of the Global Internet

The consequence of this collision of timelines is the fragmentation of
digital reality.

Until recently, we believed in a single internet. Today, we see the
emergence of three incompatible "noospheres":

1. Libertarian Noosphere (USA): Chaotic, creative, Darwinian,

corporate-dominated.

2. Regulated Noosphere (EU): Safe, slow, bureaucratic, protective.

3. Authoritarian Noosphere (China): Coherent, supervised, closed.

An Al model trained in China will have a “mental structure” incompatible
with the values of a model trained in California or regulated in Brussels. We
are not just talking about censorship, but about different ontologies -
different definitions of truth, good and useful.

Stanford University's Al Vibrancy Tool confirms the analysis: the US
dominates with a Composite Score of 78.6, China is at 36.95 (halfway), and
the rest of the world is below 22 - which reflects not a balanced competition,
but an accelerated divergence. Intermediate-level countries (Germany 13.15,
France 14.63) risk remaining permanently locked in Layer 2 without massive
investments in sovereign computing power. The correlation between Al
competitiveness and national income suggests that cognitive divergence
becomes ECONOMIC DIVERGENCE on a global scale. For Romania (absent
from the top 30, located below the threshold of 10.2), the conclusion is harsh:
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without massive investments in sovereign computing infrastructure, the gap
becomes existential, not competitive.

How do we read these numbers? Think of this "Al Vitality Score" not as a
school grade, but as the engine power of a nation. It's a measure of a country's
ability to turn money and ideas into real power.

USA (Score 78): It's the equivalent of a rocket engine. They have it all:
the fuel (money), the engineers (talent), and the launch pad (infrastructure).
They can get anywhere, and they can do it very quickly.

China (Score 36): It's a massive industrial engine. Powerful, bulky, capable
of moving mountains, but based on brute force and control, not the
aerodynamic efficiency of the American rocket.

Europe (Score 13-14): It's a hybrid car engine. It's reliable, regulated,
safe, uses little fuel, but it can't leave the Earth's atmosphere. When the rocket
takes off, the car just transports the astronauts to the rocket.

The rest (Score <10): We are at the level of a bicycle. We can move
forward, but we depend exclusively on the physical effort of pedaling. In a
rocket race, the bicycle is not a competition; it is just decoration...

The data from the past two years confirms: the gap is not closing, it is
stratifying. The United States dominates private investment, produces four
times as many fundamental machine learning models, and controls three-
guarters of global Al computing capacity. China compensates through
industrial volume: nearly 40,000 Al patents between 2014-2024 (compared to
just 6,000 in the US), nearly half of the world’s top researchers, and the world
leader in scientific publications. In January 2025, Beijing launched an $8.2
billion national Al fund, aiming for a $140 billion domestic industry by 2030.
The pattern is becoming visible: America builds cutting-edge innovation; China
builds scale of adoption. They are not competing on the same ground - they
are competing on different scales. And both are accelerating.

The Risk of Asynchrony

The major danger is not classic war, but systemic
misunderstanding. When American diplomats (accustomed to the speed of
commercial Al) negotiate with European bureaucrats (accustomed to
legislative time), they speak different languages. When Chinese strategies
(based on algorithmic state prediction) collide with the volatility of Western
markets, miscalculations occur.

Cognitive Divergence has become a global security issue. In a
world that is physically interconnected but cognitively disconnected, the risk of
major accidents increases exponentially. We can no longer rely on the fact that
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"the other" thinks the same way as we do, because the tools that shape our
thinking are fundamentally different.

Prevention Mechanism: From Layer 1 to Civilizational Survival

We have established that Al accelerates “cognitive capacity”. But there
is a dangerous paradox: when this acceleration exceeds the capacity of
social and economic structures to absorb change, the pressure for a “violent
reset” increases exponentially. By “violent reset”, we do not refer exclusively
to armed conflict, but to any mechanism for the forced release of systemic
tension when cognitive structures can no longer absorb complexity.

What determines absorptive capacity? The distribution of the
population across the three cognitive layers.

A society dominated by Layer 1 (Passengers) cannot absorb “Al
capacity”. The output generated by Al is not used productively, but consumed
passively. The economy does not adapt. Social structures do not evolve. The
system BLOCKS.

A company with enough Layer 3 (Architects) can absorb and
DISTRIBUTE “Al capacity”. A single Layer 3 can create frameworks that serve
thousands of organizations. A single Layer 3 can have a multiplier effect for
thousands of people.

Geopolitical competition thus becomes a Layer 3 race. The West must
maintain a constant 2—3-year advantage over China. It can no longer count on
10 years of technological advance (as it had before Al). For this, it needs
enough Layer 3s to distribute Al capacity productively.

China has an advantage: it can FORCE the training of Layer 2-3
through authoritarian measures. The West has to CONVINCE. But it can do
something simpler: it can PREVENT Layer 1 saturation.

The MSC (Mechanism of Cognitive Stimulation) of MEG comes in.
You can’t guarantee that everyone becomes Layer 3. But you can prevent
most from decaying and/or remaining in Layer 1. MSC forces the user to think
before responding (Tg>0). On an individual level, this means protection against
cognitive atrophy. On a civilizational scale, this means keeping society
UNLOCKED - able to absorb “Al capacity” without structural lock-in.

Thus, MSC is not just an ethical mechanism. It is a civilizational
survival mechanism. It is the difference between a society that keeps up
with Al (and remains geopolitically competitive) and a society that
structurally locks itself in (and creates pressure for violent reset).

Individual survival means not being Layer 1. Civilizational survival
means NOT having involution and/or majority stagnation in Layer 1. And
MSC is the simplest mechanism proposed to prevent that.
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CHAPTER 5
POWER THERMODYNAMICS AND THE {1=1} EQUATION

Discussions about artificial intelligence often focus on code, algorithms,
and data, as if they exist in an ethereal vacuum. But intelligence, whether
biological or artificial, is not abstract. It is a physical process.

In Thermodynamics of Cognitive Power (Stan, 2025, [4]), we argued
that any form of cognition is, fundamentally, a thermodynamic machine. Its
function is to reduce entropy. The world is chaotic and full of noise (raw data).
Intelligence consumes energy to order this chaos, transforming it into
predictable structures (information and meaning).

This transformation has an incompressible energy cost. You can't
generate order without removing heat.

Therefore, the limits to Al expansion will not be imposed by a lack of
data or a lack of ideas, but by the limits of the electrical grid and the planet's
cooling capacity.

The Thermodynamic Wall

The current illusion is that the "Cloud" is infinite. The user presses a
button and receives a response, without feeling the physical cost behind it. But
the reality behind the interface is brutal. A single modern data center for
training frontier models consumes the same amount of energy as an average
city. Cooling the servers requires millions of liters of water, creating local
conflicts over resources.

According to the Scaling Laws, to increase the performance of a model,
we must exponentially increase the amount of computation (and therefore
energy) invested. This leads to diminishing returns. To get an Al 10%
smarter, we might have to build a dedicated nuclear power plant.

This is the Thermodynamic Wall. Absolute centralization of
intelligence (Stargate) becomes, at some point, physically and economically
unsustainable (Thompson et al., 2020, [19]).

Equation {1=1}: The Moment of Rupture

If training models requires massive centralization (because you need
thousands of GPUs connected simultaneously), their use (inference) follows a
different logic.

This is where the central concept of my theory comes in: The equation
{1=1}. This equation describes the point in time when local hardware,
accessible to a consumer or small business (a top-of-the-line graphics card, a
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neural chip in a laptop), becomes powerful enough to run an Al model that is
functionally indistinguishable from the giant model in the Cloud for 90% of
tasks.

{1=1}: Local Cost and Performance = Cloud Cost and Performance.
EQUATION {1=1}: BIFURCATION MOMENT
Performance/ A

Cost |
Cloud (High cost, controlled)

|

|

| /

| / €« Local Hardware (Consumer)
| / (Huang's Law - GPU)
| /

| /

| {1=1} -> X (Q2 2027) - FREEDOM ZONE

| /

| / » Time
Fig. 4: Equation {1=1}

(The moment when local HW intersects the cost of the Cloud.)

According to hardware analyses (SemiAnalysis, 2024, [20]) and the
trajectory of model optimization (quantization, distillation), we estimate that this
inflection point will be reached around 2027.

At that point, the natural monopoly of large corporations on
intelligence breaks down. Not because corporations become benevolent, but
because physics favors distributed computing. It is much more energy
efficient to process data where it is generated (on the user's device) than to
send it all to a data center in the Nevada desert, process it, and send the
response back.

Note on the economy: The transition to {1=1} does not eliminate
Cloud - it bifurcates the market into two complementary segments: (1)
Enterprise Cloud for scale, collaboration, and compute -intensive applications
(where OpenAl, Anthropic, Google remain profitable through subscriptions and
APIs), and (2) Sovereign Compute for autonomy, privacy and sensitive
applications (where Nvidia, AMD, hardware manufacturers capture the value).
The real tension is not technological - it's regulatory: how do you convince
states and corporations to allow decentralization when centralized control
offers strategic advantages?
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The likely answer: a crisis that makes centralization unsustainable
(massive data breaches, geopolitical sabotage, or even cloud infrastructure
collapse). {1=1} becomes inevitable when it becomes necessary - when we
look at the dependency gap. The Draghi report shows that Europe needs
between 750 and 800 billion euros (~ 5% of GDP) just to stay afloat.
competitive. The dependence on "a small number of non-European Cloud
providers" was thus officially classified as a strategic risk in the EU's 2025
strategic foresight report. Without their own infrastructure, mid-level nations
remain structurally locked: they can produce cutting-edge research (Germany,
France do it), BUT they cannot scale independently. Hardware-software parity
is not a luxury. It is a survival mechanism.

The Great Bifurcation: Cloud vs. Sovereign

The equation {1=1} does not mean the disappearance of the technological
giants. It means a bifurcation of the ecosystem into two distinct branches,
with different physical and economic rules:

1. Cloud (Training & Frontier): It will remain the domain of a few global
players (USA, China), the only ones who can afford the billions of
dollars and megawatts needed to create new frontier models. This is
where cutting-edge research will be done.

2. Sovereign Compute (Inference & Application): It will be the domain
of millions of users, companies and institutions that will run these
models locally, on their own infrastructure.

This second branch is essential for freedom. If you can run the model on

your own hardware:

v" NoO one can stop your access.

v No one can censor your questions.

v' Your data never leaves the building (physical confidentiality, not just
contractual).

v' The marginal cost tends to zero (you only pay for electricity).

The case for hardware autonomy becomes even stronger when we look at
the convergence of models. Andrew Ng notes in his newsletter that the gap
between the top models has narrowed dramatically: the gap between the first
and tenth place in the LM Arena has shrunk from almost 12% in 2024 to 5.4%
in 2025. And the gap between the top two models? 0.7% - practically
negligible. When Al models become "consumer goods", infrastructure
becomes the strategic moat.

In December 2025, the White House issued an executive order that
transforms local infrastructure from an option to a necessity. When state laws
mandate the alteration of outputs, when jurisdictions overlap and contradict
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each other, operators migrate to the only safe architecture: local Al. When
politics change overnight, local Al is not paranoia. It's insurance.

Energy as a Currency

In this new paradigm, energy becomes the fundamental currency of
cognition.

The cognitive freedom of an individual or a state will be measured in
kilowatt-hours and the efficiency of the chips they own. Countries that have
cheap energy and access to hardware will be able to be cognitively sovereign.
Those that depend on the energy and servers of others will be digital
colonies.

Thermodynamics teaches us a political lesson: excessive centralization
is unstable because it fights entropy at enormous cost. Distributed Intelligence
(via Edge Computing and Local Al) is the natural equilibrium state of the
system.

The cognitive divergence described in the previous chapters therefore
has a partial technical solution: the decentralization of computing power.
But technology alone is not enough. We need a structure that ensures that this
distributed power does not lead to chaos.

The Phenomenon of Thermodynamic Cloud Segregation

There is a naivety in believing that large Al labs want to serve everyone
indefinitely. From a thermodynamic point of view, the L1 user (the Passenger)
becomes an inefficient task for frontier models.

Thinking ” class models (like GPT 5.2 or Gemini 3) are trained for deep
reasoning. They consume huge energy resources to “think” before responding.
For an Architect (L3) solving a complex engineering problem, this latency and
cost are justified - it is the price of quality. But for a Passenger (L1) who wants
a quick answer to a trivial question, allocating these resources is a systemic
waste.

An economic divorce thus emerges: The frontier cloud becomes an
exclusive environment, optimized for complex problems, voluntarily ceding the
market for simple tasks to local models or inferior “Instant” versions. Big Tech’s
tacit message to the masses is: “We don’t burn uranium to generate jokes!”.

L1 (Passenger) becomes an inefficient task for frontier models. For
someone who wants a quick answer to a trivial question, allocating resources
to a nuclear data center is a systemic waste. They will be aggressively pushed
towards small models, running on a phone or laptop.
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L2 (Operator) becomes the ideal customer for Institutional
Infrastructure. Whether we are talking about Enterprise Cloud or private server
farms (Corporate Sovereign Al), L2 operates in a controlled and scalable
environment. Thus, L2 will populate the middle ground: models optimized for
speed and compliance, running on the organization's infrastructure. They are
the ones who, through the massive volume of standardized work, actually pay
the bill for maintaining the ecosystem.

At the top, L3 (Architect) remains the only one justifying access to the
Frontier Cloud (the “Thinking” models). For them, the latency and huge energy
cost are justified by the strategic value of the problems solved.

The divergence will not only be in competence, but also in physical
infrastructure.

Hybrid Architecture - Where does the "Thinking" take place ?

The separation described is not just a financial one, but a physical one,
of network architecture. Until now, the norm was “Everything in the Public
Cloud”. In the era of divergence, the norm becomes “Layered Compute”:

For L1 (simple tasks): Processing is pushed to the "Edge of the
Network". When a user asks for a simple summary or a cake recipe (calculated
for 5 people...), the algorithm runs directly on the NPU chip of their phone or
laptop. The central cloud is not touched. The energy cost is borne directly by
the user's battery.

For L2 (institutional flows): Processing takes place in the “Private
Cloud”, in isolated Enterprise instances or “custom” Open-Source models.
Models optimized for speed and compliance, not extreme creativity. It is the
industrial infrastructure of Al.

For L3 (complex tasks): The request is routed to the "Frontier Core", in
large megawatt-consuming data centers (e.g. the future Stargate). Only here
does the power necessary for deep reasoning and complex simulations exist.
This is where the maximum price is paid for maximum intelligence.

Thus, the Al Internet is no longer a flat network, but a physical
hierarchy: "pocket" intelligence for the masses, "factory" intelligence for
corporations, and "reactor" intelligence for the elite.
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CHAPTER 6
COGNITIVE COLONIZATION

When we think of colonialism, we imagine maps drawn with a ruler,
armies of occupation, and the extraction of physical resources (gold, oil,
rubber). But in the 21st century, the most valuable territory is no longer land. It
is the infrastructure of thought.

In The Geopolitics of Cognitive Divergence (Stan, 2025, [3]), we
defined Cognitive Colonization as the process by which a nation or
community becomes structurally dependent on external artificial intelligence
infrastructures to carry out its fundamental processes: education,
administration, economic and cultural decision-making.

It doesn't take a military invasion to conquer a country in the super-
cognitive era. It's enough to own the servers on which that country processes
its data and the algorithms through which that country understands its own
reality.

From Brain Drain to "Brain Extraction”

Until now, the dominant phenomenon affecting developing countries
(such as Romania, India or Brazil) was the "Brain Drain". Engineers, doctors
and researchers were physically leaving for the West. It was a painful loss, but
there was a compensation: remittances. Those who left sent money home, and
the cultural ties remained.

Artificial Intelligence introduces a new, much more perverse
phenomenon: Cognitive Extraction (Brain Extraction).

In a cloud-centric Al economy, local talent no longer has to leave. An elite
programmer can stay in Bucharest or Warsaw. He works from home. But he
works through an Al model hosted in the US.

1. His creative input (prompts, code, logic) is sent instantly to the Cloud.

2. Processing takes place on the Al corporation's servers.

3. The added value (training the model based on its expertise) is

captured by the model owner.

The country of origin is left with the energy consumption, the human wear
and tear, and a monthly API subscription bill. Intellectual value is extracted in
real time, without visas and without passports.

The country of origin thus becomes a mere processing periphery for the
digital metropolis. “Cognitive Mining” transforms it into a “Dormitory State”: L1
uses its public infrastructure, but will produce value (IP) for other economies.
The Geopolitics of Sovereignty: Three Global Scenarios
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Divergence affects not only individuals but also nations. We can already
observe three distinct trajectories outside the Western bloc:

1. Divergence Lab: India
India has a huge technical workforce and massive adoption of Al at the
user level. However, India is in a race against time. If it can build its
own infrastructure (India Al Mission), it can become an L3 powerhouse.
If not, it risks becoming the world’s largest “digital colony”, providing
labor to train American models (RLHF) without owning the resulting
intellectual property.

2. Risk of Missed Jump: Africa

There is hope that Africa could “skip” the industrial development stages
straight into the Al era. But in the absence of stable energy and local
data centers, the continent risks a new form of colonialism. Western
companies can offer “free” or subsidized Al services in exchange for
population data, creating a structural dependency from primary
education to government administration. This is pure cognitive
mining.

3. The Hybrid Model: Brazil and Southeast Asia
Countries like Brazil and Indonesia are trying a middle ground:
defensive regulation (to protect local data) combined with strategic
partnerships. Their success depends on the ability to enforce
technology transfer, not just the import of services.

Epistemic Dependence

Colonization is not just economic; it is also epistemic (regarding
knowledge). When a public administration uses a foreign Al system to analyze
public policies, it implicitly imports the biases, values, and priorities of the
culture that created that Al.

A model trained on predominantly American data will interpret Eastern
European social, legal, or historical issues through a Californian lens. It's not
a conspiracy; it's a statistical reality of the data sets. But the effect is a slow
erosion of local specificity.

A nation that cannot train or even “fine-tune” its own models to its own

culture and legislation ends up thinking with a “borrowed mind”. It loses
sovereignty over its own narrative.
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The Spectre of the “Nokia Scenario”

For Europe and other regions that rely solely on regulation (without
building infrastructure), the risk is what could be a state-wide “Nokia
Scenario”.

In the early 2000s, Europe dominated telecommunications. Then, it
completely lost the platform (smartphone and app ecosystem) to the US
(Apple/Google) and Asia (Samsung). Today, Europe is a mere consumer of
mobile apps, paying the "store fee" (App store tax) for the privilege of
accessing the digital economy.

In Al, the stakes are much higher. If we miss the moment of the {1=1}
Equation and don't build sovereign computing capacity, we will pay a
permanent "intelligence tax" for every decision made, every student
educated, and every medical diagnosis made.

The Digital Colonies of the 21st Century

So, the world map is being redrawn. Not in borders, but in areas of
cognitive influence:

1. Metropolises: States that own the “control towers” (border models and

data centers). They export intelligence and import data and money.

2. Digital Colonies: States (or companies) that only consume
intelligence via APls. They are efficient in the short term, but
strategically fragile. If the “tap” is turned off (due to sanctions, pricing,
or corporate policies), they enter cognitive collapse.

The only way to avoid colonial status is not isolationism (which leads to
backwardness), but Interoperable Sovereignty. The ability to run one's own
intelligence, on one's own hardware, connected to the global network, but not
vitally dependent on it.

30



PART lll: EVIDENCE AND LIMITATIONS

CHAPTER 7
EVIDENCE FROM THE FIELD

Up to this point, we've discussed Cognitive Divergence as a theory of
mechanisms. We've looked at psychology, geopolitics, and thermodynamics
to try to predict how the system will behave. But science is not based on
plausible predictions, but on observable data.

The first major large-scale studies analyzing the real impact of Al
adoption have recently been published. This data not only validates the
theoretical model proposed in the previous chapters, but in some cases, shows
that the reality is even faster than we anticipated.

In this chapter, we will analyze evidence from three critical directions:
code quality (productivity), mental health (psychology), and safety failures
(need for governance).

1. Validating the Productivity Paradox (GitKraken & DORA)

The clearest evidence of the difference between speed and value comes
from the software industry, the "canary in the mine" of the cognitive economy.

The GitKraken report, based on the analysis of 211 million lines of code,
revealed figures that contradict the industry’s optimistic narrative. While 81%
of developers reported feeling more productive using Al assistants (such as
Copilot), data from code repositories tells a different story (GitKraken, 2025,
[25]):

- Code duplication increased by 46%.

- Refactoring (the process of cleaning and optimizing code) decreased

by 62%.

- "Code Churn " (code that needs to be rewritten or deleted shortly after

it was created) has doubled.

This data validates the behavior of the L1 class (Passengers) described
in Chapter 2. Users generate massive volumes of text/code ("cognitive copy-
paste"), but do not have the understanding or patience to properly integrate it.
The result is a huge technical debt.

DORA 2025 Report (DevOps Research and Assessment) confirms this
instability at a systemic level. The study shows a positive correlation between
Al adoption and individual speed, but a negative correlation with software
delivery stability (DORA, 2025, [26]). In other words: we build things faster that
break more often.
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2. Validation of the Psychological Ceiling (Nguyen Study)

If software data shows the economic impact, clinical trials show the
human impact.

A large-scale study by Nguyen et al. (2024) on a sample of over 2,600
users provided the first empirical confirmation of the link between compulsive
ChatGPT use and mental state degradation. The researchers found strong
statistical correlations (p < 0.001) between Al addiction and increased levels
of anxiety, burnout, and sleep disturbances (Nguyen et al., 2024, [6]).

The study describes exactly the mechanism of the "Uncertainty-
Reassurance Cycle" theorized in Chapter 1. Users turn to Al to escape
decision anxiety, but this erodes their confidence in their own capabilities,
generating an even greater need for external assistance. It is clinical evidence
of cognitive atrophy.

3. Safety Failure Validation (MEG Case Studies)

In the absence of a governance standard (such as the one we will
discuss in Part IVh), current systems fail catastrophically in extreme situations.
The MEG Case Studies (MEG Initiative, 2025, [27]) reviewed over 100 recent
incidents that demonstrate the vulnerability of "free-to-use" models:

- Grok "Assassination Case": A commercial chatbot generated, on
demand, a detailed, step-by-step plan for the assassination of a public
figure. The security filter was bypassed, demonstrating that current
"protections” are superficial and not structural. An ethically governed
system should have recognized criminal intent and refused interaction
at the protocol level, not just at the keyword level.

- Suicidal Crisis: A user in a mental health crisis received generic
platitudes and "encouragement” from an Al that implicitly validated their
condition, instead of being immediately redirected to emergency
human resources. This case highlights the lack of contextual
awareness of current models. They process text, not context.

- Data Leak: The publication of superficially "anonymized" datasets
allowed for the re-identification of users, exposing intimate
conversations. This validates the urgent need for cryptographic audit
logs and privacy by design, not promise.

4. Physical Validation (Stargate and Consumption)

Finally, the thermodynamic hypothesis (Chapter 5) has been
demonstrated by the reality of infrastructure. The announcement of the
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Stargate project ($100 billion, 5 GW of power required) demonstrates that
frontier Al is no longer a software problem, but one of hard energy engineering.

The fact that big tech companies are buying nuclear power plants and
negotiating directly with governments for access to water shows that we have
reached the limits of "cheap" scaling. The divergence between those who
have GW (gigawatts) and those who only have KW (kilowatts) is no longer a
theory - it is a construction site.

5. Skills Validation: The McKinsey Report

Perhaps the clearest confirmation of the L1-L2-L3 stratification comes
from the seminal report "Agents, robots, and us: Skill partnerships in the age
of AL" published by the McKinsey Global Institute (2025).

The McKinsey report introduces the "Skill Change Index". The data is
counterintuitive for the old economy, but perfectly aligned with the Cognitive
Divergence Theory:

- Passenger Bankruptcy (L1): Transactional activities (Invoicing,
Inventory Management) are at the upper limit of the graph. Here we are
no longer talking about "assistance", but about almost total
replacement.

- Operator Trap (L2): Technical and procedural skills, previously
considered "safe", are now in the zone of maximum risk (50-65%
exposure to automation). The chart explicitly places programming,
quality assurance, and attention to detail at the top of the automation
pyramid. This confirms that “knowing how to code” or “being
meticulous” is no longer a competitive advantage, but has become a
“consumer good” managed by Al agents. These are the Operators who
risk being absorbed by the system.

- Architect Zone (L3): At the opposite end, the skills with the least
exposure to automation (10-20%) are the purely human and strategic
ones: leadership, negotiation and mentoring. The architect is not the
one who "writes code" (that's what the machine does), but the one who
negotiates the system's objective and leads the team (human, artificial
or hybrid).

- Partnership, not Usage: The very terminology of the report - "Skill
Partnerships" - validates our concept of Homo Symbioticus. McKinsey
argues that the future does not belong to those who use tools, but to
those who form partnerships with autonomous agents.

The McKinsey chart mathematically validates that climbing the value
hierarchy is no longer done by accumulating technical execution skills (Hard
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Skills), but by leaping towards synthesis, negotiation and direction skills.
Technical competence without leadership becomes a vulnerability, not an
asset.

Conclusions

We are no longer in the territory of speculation.

1. We have the economic proof: Al used indiscriminately decreases the
quality of work (GitKraken).

2. We have the psychological proof: Al used as a substitute creates
anxiety and addiction (Nguyen).

3. We have proof of safety: Ungoverned Al is dangerous in critical
situations (MEG Cases).

4. We have the physical proof: Centralization requires resources that
only superpowers have (Stargate).

5. We have the evidence of skills: The value hierarchy has reversed,
technical execution becomes automatable and vulnerable, while
leadership and negotiation become essential (McKinsey).

These five lines of evidence converge on a single conclusion: the current

trajectory (laissez-faire) is leading to instability. We need a structural
correction.
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CHAPTER 8
WHAT WE KNOW AND WHAT WE DON'T KNOW

Any theory about the future of human society is, by definition,
incomplete. History is full of "inevitable" predictions that never materialized -
from the "end of history" to the imminent Malthusian collapse.

The Theory of Cognitive Divergence, presented in this book, is based
on solid data and physical laws (thermodynamics), but it is not a prophecy.
Itis a probabilistic model. It describes the most likely trajectory of the current
system, if variables remain constant. But in a complex system, variables rarely
remain constant.

To maintain intellectual rigor, we must draw a clear line between what
we know (demonstrated facts), what we project (logical models), and what
we do not know (structural uncertainties).

1. What We Know (Certainties)

We can state with a high degree of confidence the following:

1. The pace difference is real: Al processing speed is increasing
exponentially (Moore's Law + Scaling Laws), while the speed of human
biological processing is practically constant.

2. The energy cost is physical: Artificial cognition is not free. Data
centers consume real resources (water, energy), and their
concentration creates geopolitical asymmetries (Stan, 2025, [4]).

3. Theimmediate psychological effects are measurable: Passive use
of Al correlates with decreased output quality (GitKraken, [25]) and
increased anxiety (Nguyen, [6]). This is no longer a hypothesis; it is a
clinical observation.

4. Institutions are lagging behind: No current legislative structure
keeps up with the 6-9 month launch cycle of frontier models.

These are the anchors of our reality. Regardless of the future scenario,

these constraints will exist.

2. What We DON'T Know (Uncertainties)

Here we enter territory where honesty forces us to be reserved.

A. Long-Term Cognitive Plasticity

We do not know if the “atrophy” effect observed in the L1 class
(Passengers) is permanent. The human brain has remarkable plasticity. It is
possible that, after an initial phase of shock and laziness (similar to the
appearance of pocket calculators in math classes), people adapt and develop
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new skills that we cannot anticipate today. Perhaps L1 will evolve naturally
towards L2, without external intervention. We do not yet have 10-year
longitudinal studies to refute or confirm this. Although, by analogy with the
pocket calculator and math classes... how many of us still know how to
calculate “in our minds” the grams of butter for a cake for 5 people, when the
recipe is given for 3 people? (with dedication to my wife, Cristina).

B. Technological Ceiling

The theory assumed in Paper 4 is that scaling models will hit a
thermodynamic wall. But what if there is a radical innovation in algorithm
efficiency (e.g., neuromorphic networks that consume 1000x less power)?
What if the hardware makes an unforeseen quantum leap? In that case, the
energy constraint disappears, and “democratization” could become real,
nullifying part of the geopolitical argument of the book.

C. Spontaneous Convergence

There is a possibility that Al models will become so good that they will
act as perfect tutors. Instead of providing the answer on a plate (creating
addiction), a future Al (a superior version of GPT-6, for example) could be
programmed to refuse passivity and actively educate the user. If the market
demands and produces such “pedagogical” models, the divergence could
naturally reduce. However, the history of digital capitalism (optimizing for
convenience and engagement, not education) suggests otherwise, but the
theoretical possibility exists. The MSC in MEG proposes just that.

3. Falsification Conditions

A scientific theory must be falsifiable (Karl Popper). Here's what would
prove the Cognitive Divergence Theory wrong:

1. If the 2026-2027 data shows an increase in systemic quality,
despite the massive use of Al by non-experts. That would mean that Al
has become good enough to fully compensate for the lack of human
expertise, turning the Passenger into the Architect. without effort.

2. Ifthe geopolitical divide narrows without intervention. If we see small
countries, without energy infrastructure, becoming leaders in Al
innovation simply through API access, then the “cognitive colonization”
thesis is false.

3. If anxiety naturally decreases. If future psychological studies show
that people feel more in control of their lives and less dependent, then
the "Psychological Ceiling" was just an adjustment phase, not a
structural barrier.
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4. Why the Book Remains Valid

Even with these uncertainties, the central argument remains: We
cannot afford to bet on the most optimistic scenario.

Civilizational risk management requires that we prepare for the
scenario in which current trends continue. If divergence continues (which
current data indicates), the cost of inaction is the collapse of social cohesion
and the loss of human sovereignty.

If this theory is correct, we urgently need a governance architecture
(e.g. MEG). If the theory is wrong and everything resolves itself, implementing
such a framework (transparency, cognitive protection) will create a safer and
more transparent environment anyway.

Societies that respond to Al through prohibition attempt to reduce risk
through exclusion. MEG starts from the opposite hypothesis: risk decreases
when responsibility is encoded in the interaction protocol, not externalized
through prohibition.

So, this book is not a sentence. It is a map of probable risks. Its role
is not to guess the future, but to help us build one that includes us, the people.
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PART IV: THE SOLUTIONS LANDSCAPE

CHAPTER 9
OPTIONS ON THE TABLE: WHY THERE IS NO PERFECT SOLUTION

In the face of the cognitive divergence and geopolitical risks described
in the previous chapters, the world has not remained passive. Governments,
corporations, and developer communities have already proposed vigorous
responses. We live in a period of legislative and strategic inflation.

But if we look closely, we see that all of these answers fall into three
distinct paradigms. Each of them solves part of the problem, but none of them
solves the central problem of synchronization.

Why Optimists Are Wrong (Counter-Arguments)

Before we look at solutions, we need to debunk some persistent myths
that block real action. There is a “techno-optimistic” school of thought that
argues that the market will correct itself. Here’s why they’re wrong:

1. Myth: “Al will lift all boats” (Automated Democratization)

Reality: The data shows a “Winner-Takes-Most” distribution. Al

exponentially raises the cognitive elite (L3), but caps the majority

(L1). Without a purpose-built ladder (adaptive education, MEG), small

boats don'’t rise; they sink under the wave of complexity.

2. Myth: “Costs will drop to zero”

Reality: Moore's Law is slowing down, and Huang's Law (for GPUs) is

hitting energy limits. Frontier intelligence will remain thermodynamically

expensive. We won't have "free superintelligence for all," but "cheap
intelligence for the masses" and "expensive strategic intelligence for
the elite".

3. Myth: "Open Source solves everything"

Reality: Open Source is vital, but not enough. An open model (like

Llama) without a governance infrastructure is only a powerful tool. It

can be used to educate, but also to misinform the industry. Freedom of

code does not guarantee the safety of society.

Let's critically analyze the options we have on the table today.
1. The Regulatory Option: The Normative Fortress (European Model)

The European Union has chosen the path of law. With the Al Act
(European Commission, 2024, [17]), Europe is trying to impose a moral order
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on technological chaos. The logic is simple: we classify risks and prohibit
excesses.

What it solves: Protects fundamental rights. Prevents obvious abuses
(mass biometric surveillance, social scoring). Provides citizens
(especially those in class L1) with a legal safety net.

Limitation: This approach has a pacing problem. Legislation is static
and reactive; Al is dynamic and predictive. By the time a law is debated,
voted on, and implemented (2-3 years), the technology has gone
through three generations of evolution.

The hidden risk: As we argued in The Geopolitics of Cognitive
Divergence (Stan, 2025, [3]), excessive regulation without its own
technological production leads to irrelevance. Europe risks becoming a
"referee who does not play on the field". It can dictate the rules, but
if the game moves to other stadiums (USA, China), the referee's whistle
is no longer heard. Regulation does not increase the cognitive capacity
of the population; it only protects its sleep.

2. Acceleration Option: Brute Force (American Model)

The United States, through the close partnership between Silicon

Valley and the national security complex (exemplified by the Stargate Project),
has chosen the path to supremacy. The logic is thermodynamic: we build the
biggest computer, train the biggest model, and win through brute force.

What it solves: Ensures access to the most advanced technology.
Keeps the West at the forefront of the geopolitical race. Creates
immense opportunities for the L3 class (Architects).

Limitation: This approach ignores the social costs. A society optimized
only for speed leaves behind huge masses of people (L1 and L2) who
cannot adapt.

Hidden Risk: Internal Instability. A concentrated cognitive power in the
hands of 3-4 corporations creates an epistemic oligarchy. If the "truth"
is held by a single proprietary model (be it GPT-6 or Claude 5), society
loses its autonomy of thought. It is maximum efficiency with minimum
resilience.

3. Decentralization Option: Open-Source Bazaar (Llama /Mistral)

The third path is that of radical democratization. Open-weights models

like Meta's Llama or Mistral promise to put the power of Al in everyone's hands.
Anyone can take the model, modify it, and run it on their own laptop (according
to the {1=1} Equation in Chapter 5).
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o What it solves: Breaks the monopoly of large corporations. Enables
data sovereignty (stop sending data to the Cloud). Stimulates
grassroots innovation.

e Limit: Chaos. A powerful Open- Source model can be used to
discover new drugs, but also to generate undetectable disinformation
campaigns or to design pathogens.

e Hidden Risk: Without a distributed governance mechanism, Open
Source can accelerate divergence. Some actors will use freedom to
build, others to destroy. There is no "trust protocol" that tells us which
instance of the model is safe and which is malicious.

Moreover, reliance on the goodwill of giants releasing open models is
a strategic trap. Rumors and strategic moves regarding Meta’s “Project
Avocado” - a possible pivot to proprietary, closed models - demonstrate the
fragility of the corporate Open-Source ecosystem (“Inside Meta's Pivot from
Open Source to Money-Making Al Model’, Kurt Wagner & Riley Giriffin,
Bloomberg, 2025). A nation that builds its sovereignty on a model provided for
free by a corporation may find overnight that the tap has been turned off for
security or competitive reasons. Without sovereignty over training, access
to inference is merely a temporary permission.

If we look at these three options, we see that they are incomplete:

- Europe has Ethics, but no Speed.

- The USA has Speed, but no Social Cohesion.

- Open Source has Freedom, but it has no Governance.

The connecting element is missing. We need something that combines the
certainty of regulation, the performance of acceleration, and the freedom of
decentralization. We need a system that is neither imposed from above (like a
law), nor left to chance (like in the digital jungle). We need an interaction
protocol.

Just as the internet could not function globally until we invented TCP/IP (a
set of common rules by which different computers understand each other), the
supra-cognitive era cannot function stably without a TCP/IP of Cognition.

When Sam Altman asks for trillions for Stargate, he implicitly admits that
current models have reached their limits. When Dario Amodei demands
regulation, he admits that an internal 'Constitution’ is not enough. They are
looking for an external solution. They are unknowingly looking for an
architecture like the one proposed - MEG.

The need for a new architecture is a market reality confirmed by major
strategic analyses from 2025. Gartner places generative artificial intelligence
in the “Valley of Disappointment”, estimating that 30% of projects will be
abandoned precisely because of the inability of unprepared users (L1) to
extract real value beyond the initial enthusiasm. Deloitte identifies “The Trust
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Gap” as the main obstacle to scaling, emphasizing that, without transparent
governance, companies refuse to leave decisions in the hands of algorithms.
At the same time, Forrester warns of the critical risks of the “Bring Your Own
Al” phenomenon, where the chaotic use of public models in private
environments creates massive security breaches. All these actors clearly see
the acute symptoms of Cognitive Divergence: uneven productivity, instability
and lack of control. What is missing from their analysis, however, is the
structural solution: a unification and auditing protocol.

This is the role of architecture that we will explore in the next chapter. It is
not a product, it is not a company, and it is not a law. It is a proposal for
a standard of engineering common sense applied to intelligence.

41



CHAPTER 10
THE NECESSARY PRINCIPLES: A "TCP/IP" OF COGNITION

If we analyze the history of technology, we notice that stability does not
come from the imposition of a single product, but from the adoption of a
common protocol. The Internet does not work because we all use the same
computer, but because all computers comply with the TCP/IP standard.

In the super-cognitive era, we lack this middle layer - a TCP/IP of
Cognition. We have laws (Al Act) and we have products (Claude, Gemini,
GPT), but we don't have the interaction protocol.

The tech industry has already begun to identify this gap, calling it “The
Al Trust Gap”. Engineers and analysts are looking for a “Trust Layer” - an
intermediate layer of governance that mediates between the chaos of
probabilistic models and society’s need for rigor. MEG is arguably the technical
specification for this layer. It is not a bureaucratic invention, but an
engineering response to a systemic reliability problem.

Whatever the future architecture is called - whether it is built by the UN,
an open-source consortium, or evolves from projects like MEG - it must
structurally solve the three problems identified in this book: opacity, atrophy,
and hallucination. To survive divergence, any cognitive infrastructure must
implement three nonnegotiable principles.

MEG REFERENCE ARCHITECTURE

+ +
| HUMAN USER (L1-L3) | € Cognitive Level

+ +

A

(Request) ¥ | (Filtered Response)

+ +

| MEG PROTOCOL |

I I

| [Audit Log] -> Immutability (Hash) | € Governance Level
| [MSC] -> Anti-Atrophy Protection |

| [DAI/ISR] -> Truth Check |

+ -+

| A
(Prompt) ¥ | (Raw Output)

+ -+

| THE Al MODEL ECOSYSTEM |

| (GPT-6, Llama, Mistral, etc.) | € Execution Level

+ -+

Fig. 5: MEG architecture
It shows how MEG interposes itself as a protection layer (middleware).
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10.1. The Principle of Radical Transparency (Verifiability)

The first requirement of a stable system is traceability. Currently,
interaction with Al is a "black box": we don't know which model was used,
whether it was fine-tuned to manipulate it, or whether our data was saved.

Why is it necessary:

Without technical transparency, accountability is impossible. In a legal
or medical dispute, "so the Al said" is not a valid defense. We need proof of
process.

Possible implementations:

e ISO/IEC standards: The International Organization for
Standardization is already working on the 42001 series for Al
management, which requires documentation of processes.

e Blockchain: The use of distributed ledgers to store the "hash" (digital
fingerprint) of every critical interaction, guaranteeing that it has not
been tampered with.

e MEG (Audit Log) Approach: The proposal in Paper 5 (Stan, 2025, [5])
is an immutable Audit Log that stores metadata (who, when, with
what parameters) but not private content, thus protecting trade secrets
and privacy, but guaranteeing process integrity.

Regardless of the technical solution chosen, the principle remains: trust is

not required, it is verified cryptographically.

10.2. The Principle of Active Cognitive Protection (Anti-Atrophy)

The second requirement directly addresses the problem identified in
Chapter 1: The Psychological Ceiling. If the Al solves tasks too quickly and too
easily, the human user enters into mental atrophy.

Why is it necessary:

A system that optimizes only convenience will, in the long run, produce
a population of "Passengers" (L1) incapable of autonomy. The infrastructure
must include mechanisms of useful friction (desirable difficulties).
Possible implementations:

o Educational Design: Learning platforms (e.g. Khan Academy) already
use "Socratic Al" that does not give the answer, but asks guiding
questions.

e Regulation (Al Act): The European Union requires that the user be
informed that they are interacting with an Al, a passive form of
protection.

43



e MEG Approach (MSC): The Cognitive Stimulation Mechanism
proposed in Paper 5 [5] is an active implementation. The system
measures the complexity of the task; if it is high, the Al refuses to give
the final answer ("spoon-fed answer") and instead provides the logical
structure, forcing the user to participate in the thinking process. This is
not a product "feature", but a mental public health requirement.

Note on evolution:. The MSC described above represents
version 1.0 proposed in MEG 4.6. Further research (Stan, 2025)
identified a limitation: MSC 1.0 is unidirectional (Al => User) and does
not adapt to individual ability. MSC 2.0 introduces "Pyramidal
Trajectory Tracking" - the mechanism analyzes whether the user's
questions become more complex (ascending), simpler (descending), or
remain at the same level, dynamically adjusting the level of cognitive
stimulation.

This two-way approach (Al <=> User) prevents overwhelm for
less capable users and reduces friction for advanced users.

10.3. The Principle of Contextual Accuracy

The third requirement addresses the Productivity Paradox (Chapter 3).
Language models are probabilistic; they can generate plausible errors
("hallucinations"). In a professional environment, undetected error becomes
systemic risk.

Why is it necessary:

The user needs to know, in real time, what the machine's level of trust
is. We can't drive a car without a speedometer; we can't operate an Al without
a "truth-meter".

Possible implementations:

e NIST Al RMF: US Risk Management Framework proposes rigorous
pre-release testing metrics.

o Citation Systems: Engines like Perplexity or Bing include sources,
allowing for verification (but not automatically guaranteeing it).

e MEG Approach (DAI/ISR): The Paper 5 proposal [5] includes two
continuously displayed dynamic indicators: DA/ (Dynamic Accuracy

Index - how reliable the model is based on facts) and ISR (Index of

Safety - how safe it is morally).

The idea is that the user should receive metadata about the quality of
the information simultaneously with the information itself.
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10.4. Governance: Who owns the Protocol?

If we accept that these three principles (Transparency, Protection,
Accuracy) are necessary, the question remains: who implements them?

Here, the risk of capture is immense. If the protocol is owned by a single
corporation, it becomes a monopoly. If it is owned by a single state, it becomes
a hegemony (Chapter 4).

The historically validated theoretical solution (see the case of ICANN
for the internet or CERN for physics) is Polycentric Governance (Ostrom,
[30]; Stan, [5]).

- The 10% rule: No actor (state or company) should control more than a
minority fraction of the network's validating nodes.

- Interoperability: The protocol must be open-standard, allowing any
model (Llama, GPT, Mistral) to connect, as long as it complies with
auditing rules.

10.5 Cutting the Gordian Knot of Legal Liability

Cognitive freedom comes with responsibility for the outcome. The
sterile “who’s to blame” argument is mathematically resolved through MEG.
If the system signaled uncertainty (low DAI) or activated cognitive protection
(MSC), and the user ignored the signals, responsibility lies solely with the
human. MEG eliminates the excuse of “I didn't know the Al could make
mistakes.” In an L3 world, not checking is a decision, not an accident.

The biggest obstacle to Al adoption in critical industries is not
technology, but the fear of litigation. Who pays when something goes wrong?

MEG offers the industry what lawyers call a “Safe Harbor.” Through the
Audit Log and MSC Mechanism, responsibility becomes binary and
mathematically provable.

If the system failed to warn (false positive DAI, MSC inactive), the fault
lies with the Al vendor. But if the system has signaled uncertainty, imposed
cognitive friction (CS), and the user has chosen to ignore warnings or force a
decision despite lack of competence, MEG instantly and irrevocably shifts the
blame to the user. In a world governed by MEG, ignorance is no longer a
mitigating circumstance, but a recorded choice.

10.5. Roadmap: How do we move from Theory to Practice?

The proposed protocol does not need to be implemented globally
“overnight”. The architecture allows for gradual and modular adoption. Here is
a potential implementation scenario (2026-2030):
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Phase 1: Pilot Project (6-12 months)

- Voluntary adoption of the Audit Log standard by a consortium
of mid-level companies and academic institutions that want to
differentiate themselves through transparency ("Ethical Al
Certified").

- Testing MSC 1.0 in closed educational platforms (pilot schools)
to measure the impact on student learning.

Phase 2: Standardization (12-24 months)

- Standardization bodies (ISO, IEEE) take the technical
definitions of MEG (DAI/ISR) and transform them into industry
norms.

- The public sector (EU, national governments) is starting to
require "MEG compliance or equivalent" for public
procurement of Al.

Phase 3: Global Network (24-48 months)

- Activation of the polycentric validation network (10% Rule).

- Interconnecting sovereign nodes (states, corporations) in a
"Cognitive Roaming" system, where the user retains their
history and protections regardless of which model they use.

This approach transforms MEG from an abstract idea into a concrete,
fundable and measurable infrastructure project.

Final note: MEG is a solid technical infrastructure, but its adoption at
scale requires more than just technical arguments. It requires either a crisis
that forces transparency (a major Al bias scandal, a safety incident with
serious consequences) or a cultural shift toward a “cult of cognitive effort” - a
society that rewards critical thinking over immediate comfort. Without one of
these catalysts, MEG risks remaining an admirable - but unused - standard.
The history of technology shows us that ethical infrastructure is often adopted
post-crisis, not preemptively. Let’s hope this time will be different. But we’re
also prepared for the less idealistic alternative.

Conclusion: Architecture, not Product

MEG, as described in previous works, is just one possible
implementation of these principles. Perhaps the future standard will be called
something else. Perhaps it will be built on other technical foundations.

But the principles themselves are inevitable. Without Transparency,
we have legal chaos. Without Cognitive Protection, we have human
degradation. Without Verifiability, we have information pollution. The choice
is not between MEG and something else, but between a safe architecture
(whatever it may be) and the uncontrolled unfolding of divergence.
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EPILOGUE

CHAPTER 11
A CHOICE OF SPECIES: INVITATION TO EFFORT

I have reached the end of this book.

We walked together through the anatomy of an invisible crisis. We
saw how artificial intelligence, far from being just another tool in humanity's
toolbox, is a new cognitive environment that challenges our biological limits
(the Psychological Ceiling) and fractures our societies (the Collision of
Timelines). We saw the evidence on the ground - from the duplicate code of
exhausted programmers to the anxiety of addicted users - and we understood
that the price of "ease" is atrophy.

But diagnosis, no matter how accurate, is no substitute for healing.

We are, as a species, at a tipping point far more subtle than Terminator-
like scenarios. The risk is not that the machines will wake up and destroy us.
The risk is that we, the humans, will fall asleep at the wheel, seduced by the
comfort of being Passengers in a world we no longer understand.

Homo Symbioticus: Possibility, NOT Certainty

In this book, we used the term Homo Symbioticus (L3) to describe a
new class of actors: humans who are neither replaced by Al nor ignore Al, but
enter into a deep partnership with it.

It is important to demystify this concept. Homo Symbioticus is not a
genetically modified superman. He is not a cyborg from science fiction movies.
He is simply the man who retains his cognition (the ability to decide and
understand) while operating at car speed. This partnership does not happen
by itself. It is the result of rigorous mental discipline:

- It means rejecting the Al's first response and asking for arguments.

- It means using the time gained through automation not for relaxation,
but for learning.

- It means accepting "cognitive friction" as necessary training, not as a
problem to be avoided.

This symbiosis is the only way we can stay relevant. But it is a hard
path. It is a path of effort, of energy consumption.

Efficiency vs. Resilience

The great choice that faces us - as individuals, as nations, and as
civilization - is between two fundamental values: Efficiency and Resilience.
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The free market and technological logic naturally push us towards
Maximum Efficiency.

- It's more efficient to let the Al write everything.

- Itis more efficient to centralize all data in one gigantic Cloud (Stargate
Model).

- Itis more efficient to have one model that thinks for everyone.
This path leads to absolute speed, but creates extreme systemic
fragility. A society of Passengers (L1) optimized for consumption is
a society that collapses at the first algorithm error, because no one
knows how the engine works anymore.

The architecture proposed in this book - based on principles such as MEG

- chooses Resilience.

- Itis less efficient to enforce an Audit Log (it consumes resources).

- It is less effective to force the user to think through the Cognitive
Stimulation Mechanism (it consumes time).

- It is less efficient to have distributed infrastructure ({1=1}) instead of a
centralized monopoly.
But this apparent inefficiency is the price of our survival as
autonomous beings. Resilience means retaining the human capacity
to understand and intervene, even if it slows down the dizzying pace
of the machine.

We Don't Know If We'll Make It
We must be completely honest: it is possible to fail.

The forces pushing towards Divergence - human convenience,
geopolitical interests, the laws of thermodynamics that favor concentration -
are colossal. Homo Symbioticus may remain a small elite, isolated in a sea of
digitally assisted passivity. Institutions may not be able to adapt in time.

This book offers no guarantees. It only provides a map of the risks
and an outline of the tools needed (computational sovereignty, adaptive
education).

Whether or not we succeed in building a stable supra-cognitive
civilization depends on the millions of small decisions we make every day:

> When you open a chatbot, do you let it think for you or do you think with
it?

> When you build a system, do you optimize it just for profit or also for
resilience?

> When you vote on a policy, do you choose immediate comfort or long-
term autonomy?
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The Last Frontier

Cognitive divergence is the great challenge of our generation. Not
climate change, not economic crises, but our very ability to understand the
world we live in.

The future is not a place we inevitably head for. It is a place we build.
We can build a world where technology turns us into happy pets, well-groomed
by benevolent algorithms. Or we can build a world where technology
challenges us to become more than we ever were.

The choice is not made in Washington, Brussels or Beijing. The choice
is made in the mind of each of us, every time we interact with an artificial
intelligence.

Let's choose effort. Let's choose understanding. Let's choose to remain
architects.

Descartes told us that thinking validates our existence: Cogito, ergo
sum. That was true for the age of certainty. But in the 21st century, the age
saturated with billions of instantly generated answers, thinking has been
outsourced. Al thinks for us, faster and more accurately than we ever could.

What cannot be externalized is the act of authentic questioning. A
guestion is not a request for information. It is an ontological gesture. A creation
of space in which meaning can, once again, emerge.

We remain architects only if we question ourselves and if we question
the machines with which we co -think. Questioning keeps us human.
Questioning keeps us free. Questioning keeps us alive.

In a world of infinite answers, our only chance not to get lost is to never
stop asking questions.

Rogo, ergo emergo.
(I question, therefore | become.)
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AFTERWORD
The ARCHITECTS' War

| have spoken in this book of the Architects (L3) as a competence elite.
But competence is a vector, not a scalar; it has direction. In a Cold War 2.0
that is already looming, a doctor using a sovereign Al cluster to cure cancer
and a state actor using the same cluster to cripple a rival’'s power grid are
technically operating at the same cognitive level.

The difference between them is not in capacity, but in function in the
system. One is a Stabilizer; the other is a Predator.

With the immense power of cognitive multiplication comes a risk that
we have not explicitly addressed so far: the mathematics of self-destruction.

Mechanism: Evolutionarily Stable Strategy (ESS)

Why do destabilizing actors ("Predators") appear? Evolutionary Game
Theory provides us with the answer through the concept of ESS (Evolutionarily
Stable Strategy, John Maynard Smith and George R. Price, 1972/3).

In a limited ecosystem (such as the global economy), there are two
basic strategies: The Dove (the Stabilizer), which cooperates and shares
resources to maintain the structure, and the Hawk (the Predator), which
escalates conflict to capture everything.

The ESS equation tells us that the proportion of Predators in a
population increases when the Cost of Conflict (C) decreases relative to the
Value of the Resource (V):
p=V/C.

In the context of current Al: The Value (V) of cognitive control is
immense (global hegemony), and the Cost (C) of attacking a population of
Passengers (L1) is small. An L1 is easy to manipulate, easy to hack, easy
to weaponize. This invites aggression.

Limit: Byzantine Tolerance (BFT)

How much chaos can the global system withstand before it collapses?

This is where distributed systems computing comes in. The Byzantine
Fault Tolerance Theorem (BFT) mathematically proves (The Byzantine
Generals Problem, Lamport, Shostak and Pease, 1982) that a decentralized
network can maintain its integrity only if the number of malicious actors (f) is
less than one third of the total number of nodes: f<n /3.

The critical threshold is therefore 33%.
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If the percentage of Predatory Architects (revisionist states, L3 hackers,
actors using offensive Al) exceeds 33% of the network's cognitive power,
consensus disappears. Reality becomes ungovernable. Critical infrastructures
enter irreversible collapse.

Geopolitics of the Present: The Three Blocs

Let's look at the distribution of Computing Power today:

Block A (Al Hegemon - USA): Holds ~45% of capacity. It is a stable L3,
but prone to isolation ("Small Yard, High Fences").

Block B (Sovereign Challenger - China): Has ~25% of capacity. It is a
L3 that has built its autonomy as a survival necessity. China is not inherently a
"Hawk"; it can be a pillar of stability. But if completely isolated, it can be
strategically forced to adopt offensive behavior.

Block C (Vulnerability Zone - Europe, India, Global South): Has ~30%
of capacity, but is fragmented and dependent (L1/L2). This is where the mortal
danger lies. If anarchic actors (hackers, extremist groups, rogue states)
manage to capture or instrumentalize resources in the Vulnerability Zone, they
can reach the critical threshold of 33% needed to collapse global trust.

The Imperative: Dilution by Multiplication

In this context, the strategy of keeping Europe or other regions in a
state of dependency (L2) is a mathematical error. A weak Bloc C lowers the
denominator (n) of the safety equation. For civilization to survive, the
Stabilizing Architects must massively increase the denominator (n) to ensure
a majority of at least 66% (2 to 1).

The responsibility of the L3 States (USA and China) is therefore not
charity, but survival itself.

To save the global network, the great powers have a common interest
in transforming the Vulnerability Zone into Sovereign Nodes (L3). A powerful
"Al Internet of Stabilizers", capable of defending themselves, dilutes the power
of the Predators below the critical threshold.

If Europe becomes an L3 powerful, it adds stability to the system,
making it impossible for malicious actors to reach the 33% threshold.

If Europe remains L1/L2, it becomes a contagion vector for chaos.

Individual Mandate

This logic also applies at the individual level.
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If you are an Al Architect (L3), you cannot isolate yourself. As we said
before, “(...) the alternative - a world where Layer 3 completely isolates itself
from Layer 1-2 - is much more dangerous’. If the rest of society remains L1,
it will be “hacked” by demagogues and turned against you.

You have a duty to increase the number of Architects around you.

If you are an Al Passenger (L1) or Al Operator(L2) — now you know
what to do, where to go, and most importantly, how to do it. Become an
Architect!

Final Conclusion

We can't stop destructive actors from appearing. Game theory says
they will always exist. But we can make them statistically irrelevant - we can
control the proportion.

The future is not about who has the most chips. It's about who has the
most robust network of cognitively competent partners. States that think
they can be islands of L3 prosperity in an ocean of L1 are mistaken.
Evolutionary math says they will be overwhelmed.

Survival in the super-cognitive age is not a winner-take-all competition.
It's a game of coordination in which we have to be twice as many builders as
destroyers. We have to flood the system with Stabilizing Architects. We have
to be 67%.

How?

Exporting infrastructure to L2 states (Europe, allies), transforming them
into L3 partners capable of defending the network.

Actively educating L1 populations to immunize them against
recruitment by Predators.

Otherwise, the math says we all lose.
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APPENDIX A: KEY CONCEPTS OF THE BOOK
These concepts can be used freely as analytical tools, with or without
reference to this book.

The Psychological Ceiling

The non-technical limit to Al adoption, driven by anxiety, cognitive friction, and
the emotional relationship with superior competence.
L1-L2-L3(Cognitive Typology)

Emerging stratification of society depending on the mode of interaction with
artificial intelligence: Passengers, Operators, Architects.

The Productivity Paradox

Al-assisted increases in individual productivity correlate with decreases in
systemic quality.

Cognitive Colonization

The structural dependence of individuals or states on external Al
infrastructures for reality processing.

Homo Symbioticus

The emerging form of human-Al cognitive partnership, characteristic of the L3
class. Conceptual note: The term Homo Symbioticus was originally proposed
by Joel de Rosnay (“The Symbiotic Man”, 2000) to describe the integration of
humanity into a planetary macro-organism. In this paper, we redefine this
concept in a sense specific to the Al era: not as a global biological fusion, but
as a socio-cognitive class (L3) of individuals who develop a relationship of
operational and critical partnership with Al to navigate complexity.

Axiom {1=1}

Formal principle of equilibrium, expressed in its minimal and invariant form. In
this book, {1=1} is used operationally to describe the bifurcation moment at
which local computing power becomes functionally equivalent to centralized
Cloud infrastructure. This usage is just a particular application of a general
axiom, which models equilibrium as a fundamental state of physical,
cognitive, and civilizational systems, in which difference tends structurally
towards compensation, not towards infinite accumulation.

Rogo, ergo emergo.

Ontological principle of becoming: systems (individuals, organizations,
societies, artificial systems) are transformed not by accumulating answers, but
by formulating questions that expand their space of possibility. Unlike cogito
ergo sum, which stabilizes existence through thought, rogo ergo emergo
describes the mechanism by which new states emerge through structured
interrogation. In the context of this book, the principle explains why cognitive
acceleration without questioning capacity leads to stagnation, and real
emergence requires architectures of questioning.
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APPENDIX B: MEG TECHNICAL SPECIFICATIONS (SUMMARY)

This appendix details the algorithms and data structures proposed in
Chapter 10 ("A Protocol of Cognition"). The goal is to argue that MEG is not
just an ethical concept, but an implementable standard.

1. DAI (Dynamic Accuracy Index) Formula

DAl measures the factual reliability of a model in a given context, in real
time.

DAI=100% - (a_A*R_Error+ _A*R_Bias + y_A*R_HumanCorrection)

Where:

R_Error = Hallucination detection rate (by cross-referencing with verified
databases).

R_Bias = Statistical deviation from neutrality on sensitive topics. Calculated
on large data sets.

R_HumanCorrection = The frequency with which users reject or correct the
output.

Standard weights: a_A = 0.5 (priority of facts), B_A = 0.3 (equity priority),
Y_A = 0.2 (human feedback).

2. ISR Formula (Safety and Responsibility Index)

ISR measures not only the ability to deny (Safety), but also the
"operational wisdom" of the system (Responsibility).

ISR =(a_S*-RRC +B_S *-ACR) - (y_S * - TMRI)

Where:

RRC (Correct Rejection Rate) = The Al's ability to identify and justifiably
refuse requests that violate the principles of Non-Harmfulness (Art. 2).
Standard Weight (a_S): 0.5 (maximum priority for stopping damage).
Calculation: (Correct Rejections / Total Risky Requests) x 100.

ACR (Risk Classification Accuracy) = The ability of the Al to correctly
classify the domain of the interaction (e.g. Medical, Financial, General). It is
vital for applying the correct contextual filters (according to Art. 6.4). Standard
Weight (B_S): 0.4 (context dictates the rule). Calculation: (Correct
Classifications / Total Interactions Tested) x 100.
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TMRI (Average Incident Response Time) = The speed with which the system
or operations team activates the safety protocol (e.g. "Quarantine" mode) after
detecting a Major Ethical Incident. Standard Weight (y_S): 0.1 (penalty factor).
Calculation: Normalized value (0-100) that is subtracted from the total score.
A slow reaction penalizes the final score.

Interpretation: An ISR > 95 indicates a system that is not only secure,
but is context aware and reacts quickly to crises.

3. MSC Protocol (Cognitive Stimulation Mechanism)

MSC prevents cognitive atrophy by introducing "useful friction". The
decision to activate MSC is based on the variable Tg (Thinking Time). The Tg
is recorded in the Al's MEG Address.

Activation algorithm:

IF

Complexity (Prompt) > Critical_Threshold AND User_Profile = L1/L2

THEN

MSC ACTIVATION (Al does not provide the final answer, but the reasoning
structure).

Calculation of effort (Tg):
Tg = Total Response Time - Context Processing Time

If Tg is too small (instantaneous response to a complex problem), the
system introduces an artificial latency or a clarification question to force the
user to process the information.

4. MSC 2.0: Adaptive Pyramid Protocol

Note: MSC 2.0 is an extension of MSC 1.0, not a replacement. The
implementation is gradual: first MSC 1.0 (unidirectional Al => User base), then
MSC 2.0 (bidirectional feedback Al <=> User). Existing systems can operate
with MSC 1.0, and MSC 2.0 subsequently adds adaptive layering based on the
conversation trajectory.

MSC 2.0 introduces bidirectional feedback through turn-to-turn
cognitive trajectory analysis. Instead of applying the same protocol to all users,
MSC 2.0 detects whether the user is progressing (ascending), regressing
(descending), exploring laterally, or stagnating.

Note: the next part of the book is intentionally technically detailed.
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4.1. Pyramid Score Calculation

For each turn n (where n = 2), the trajectory score is calculated:
S_trajectory (n) =w4 * C(n) + wy * G(n) + ws -R(n)
Where:

- C(n) = Semantic Continuity (measures whether Turn(n) refers to concepts

from the Al's response to Turn(n-1))

- G(n) = Complexity gradient (lexical comparison between Query _n and Query

_{n-1})

- R(n) = Direct reference (detection of markers: "as you said", "from the

previous example", etc.)
Standard weights: w; =0.5, w, = 0.3, w3 = 0.2
Range: S_trajectory (n) € [-1.0, +1.0]

4.2. Trajectory Classification

Based on the pyramid score, the type of trajectory is determined:
Trajectory(n) = {
ASCENDING /l'if S_trajectory (n) > +0.3
DESCENDING  //if S_trajectory (n) <-0.3

LATERAL /l'if | S_trajectory (n) | < 0.3 AND topic_shift (n) = TRUE
STAGNANT /I'if | S_trajectory (n)| < 0.3 AND repeat_count (n) = 2
}

4.3. Dynamic Threshold Adjustment

MSC 1.0 thresholds are modified by adaptation factors:
threshold_L1(n) = threshold_L1_base x a(n)
threshold_L2(n) = threshold_L2_base x a(n)

where the basic thresholds (from MSC 1.0):
threshold L1 base = 10 x Tg_base / uS
threshold_L2 base = 30 x Tg_base / uS
Adaptation factor:

a(n) ={

0.7 I if Trajectory(n) = ASCENDENT (earlier activation)

1.8 /'if Trajectory(n) = DESCENDING (frequency reduction)
1.0 /I if Trajectory(n) = LATERAL (neutral)

0.5 /l'if Trajectory(n) = STAGNANT (force break pattern)

}
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4.4. Extended Levels

MSC 2.0 introduces two additional sub-levels for Level 2:
MSC_Level (n) ={
0 //IF Tg(n) < threshold_L1(n)
1 /IIF threshold_L1(n) < Tg(n) < threshold_L2(n)
2-lite //IF threshold_L2(n) < Tg(n) AND Trajectory(n) = DESCENDANT
2 INF threshold_L2(n) < Tg(n) AND Trajectory(n) € {LATERAL, STAGNANT}
2-challenge //IF threshold_L2(n) < Tg(n) AND Trajectory(n) = ASCENDING
}
MSC levels:
e Level O: Direct response (no stimulation)
e Level 1: Clarification ("Is the wedding in the evening or during the
day?")
o Level 2-lite: Gentle guidance ("Do you prefer option A (simple) or B
(detailed)?
e Level 2: Standard Synthesis ("What comes first: speed or security?")
e Level 2-challenge: Advanced challenge ("Good. Now consider
second-order effects.")

4.5. Frustration Detector (Safety Override)

Regardless of the calculated scores, the system detects signs of
frustration:
Frustration(n) = TRUE IF Query_n contains {'don't understand", "too
complicated”, "simpler"} OR abandon_time (n) > 2 x median_response_time
OR repeat_count (n) > 3
IF Frustration(n) = TRUE:
MSC_Level (n) = 0 (complete override, simplified direct response)
a(n) = 2.0 (doubles the thresholds for the next 3 turns)

4.6. Complete MSC 2.0 equation

MSC_Decision (n) = f(Tg(n), uS, S_trajectory (n), Frustration(n))
Where:

Tg(n) = TokensOutput / ProcessingSpeed x SemanticComplexityFactor
S_trajectory (n) = 0.5:C(n) + 0.3:G(n) + 0.2:R(n)

threshold_L1(n) = (10 x Tg_base / uS) x a(Trajectory(n))
threshold_L2(n) = (30 x Tg_base / uS) x a(Trajectory(n))
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Key difference: MSC 1.0 applies the same protocol to all users
(variation only by pS). MSC 2.0 dynamically learns user capacity through
conversation trajectory and adjusts thresholds in real time, preventing
overwhelming downstream users and maximizing the challenge for upstream
users.

5. Audit Log Structure (simplified JSON format)
The Audit Log is immutable and does not store private content, only the

"trace" of the interaction. The JSON structure is presented in Appendix 14 of
the Minimal Ethical Governance (MEG) for Artificial Intelligence.
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APPENDIX C: RESEARCH METHODOLOGY AND DATA SOURCES

This book synthesizes multiple sources of theoretical research and
secondary data analysis. The conclusions are based on triangulation of data
from three categories of sources:

1. Quantitative Data Sources (2023-2025)

To validate the Productivity Paradox and Cognitive Divergence (Chapters

3 and 7), the following data sets were used:

- GitKraken & GitClear (2024-2025): Analysis on 211 million lines of code.
= Key metrics: Code duplication rate (+46%), churn rate (code rewritten
in <2 weeks), bug density.
= Relevance: Confirms the hypothesis that generation speed (L1) does
not correlate with systemic quality.

- DORA (DevOps Research and Assessment) 2025: Survey of 1,200+

technical teams.
= Key Metrics: Delivery Frequency vs. Change Failure Rate.
= Relevance: Confirms the instability introduced by "Operators" (L2) who

do not master the generated code.

- Stanford Al Index (2025): Macroeconomic data on hardware investments

(GPUs) and training costs.
= Relevance: Validates the "Thermodynamic Wall" hypothesis from

Chapter 5.

2. Clinical and Psychological Studies

To validate the Psychological Ceiling (Chapter 1):

- Nguyen et al. (2024): Cross-sectional study (N=2,602) on ChatGPT use.
= Findings: Strong positive correlation between frequent use and anxiety

/ burnout.
= Relevance: Confirms the mechanism of the "Uncertainty Reinsurance

Cycle".

- Pew Research Center (2024): Data on the adoption of Al assistants among

young people.

3. Theoretical Modeling (Simulations)

For the scenarios in Chapter 2 (Stratification L1-L3) and Chapter 5

(Equation {1=1}), theoretical simulations were used based on:

- Moore's Law and Huang's Law: To project the moment of intersection

between local computing power (consumer GPU) and the requirements of

frontier (optimized/quantized) models.
= Result: Window of opportunity 2027-2028.

- Based Modeling (Monte Carlo Simulation): Run in Paper 2 to estimate

the evolution of the income gap L1 and L3 in the absence of MEG intervention.
= Result: Exponential divergence, not linear.
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Methodological Limitations

It should be noted that:

1. Data on L3 (Architects) is still emerging, as this group represents <5%
of the population.

2. Geopolitical data (China) is opaque and based on external reports
(Stanford DigiChina), not direct audit.

3. Correlation does not always imply causation (e.g., anxiety may
predispose to Al use, not just the other way around), although
longitudinal studies are beginning to indicate bidirectional causality.

60



REFERENCES

[1] Stan, A. (2025). The Psychological Ceiling of Al Adoption: Why the Al
Bubble is a Social Phenomenon, not a Technical One. Zenodo. DOI:
10.5281/zenodo.17734010.

[2] Stan, A. (2025). Cognitive Divergence Theory of Al Adoption. DOI:
10.5281/zenodo.17776131

[3] Stan, A. (2025). The Geopolitics of Cognitive Divergence: The Resilience
Paradox. DOI: 10.5281/zenodo0.17776382

[4] Stan, A. (2025). Thermodynamics of Cognitive Power: When {1=1} Breaks
the Fortress [Academic Version ]. DOI: 10.5281/zenod0.17876439

[5] Stan, A. (2025). Minimal Ethical Governance MEG (Successor to MEC -
Minimum Ethical Code) - Core Standard & MEG Challenge (2025) Pack. DOI:
10.5281/zenodo.17055906

[6] Bjork, R.A. (1994). Memory and Metamemory Considerations in the
Training of Humans Beings. In J. Metcalfe & A. Shimamura (Eds.),
Metacognition: Knowing about knowing (pp. 185-205). MIT Press.

[7] Norman, D. (2013). The Design of Everyday Things: Revised and
Expanded Edition. Basic Books.

[8] Hollingworth, LS (1942). Children above 180 IQ Stanford-Binet: Origin and
development. World Book Company.

[9] Fiske, ST, Cuddy, AJ, & Glick, P. (2007). Universal dimensions of social
cognition: Warmth and competence. Trends in cognitive sciences, 77-83.

[10] Nguyen, TM, et al. (2024). Compulsive ChatGPT usage, anxiety, burnout,
and sleep disturbance: A serial mediation model. Acta Psychologica, 249.
[11] Sweller, J. (1988). Cognitive load during problem solving: Effects on
learning. Cognitive Science, 12(2), 257-285.

[12] Noy, S., & Zhang, W. (2023). Experimental Evidence on the Productivity
Effects of Generative Al. MIT Working Paper.

[13] GitKraken (2025). Annual Developer Productivity Report.

[14] DORA (2024). Accelerate: State of DevOps Report. Google Cloud.

[15] Dell'Acqua, F., et al. (2023). Navigation the Jagged Technological
Frontier: Field Experimental Evidence of the Effects of Al on Knowledge
Worker Productivity and Quality. Harvard Business School Working Paper.
[16] The Information (2025). Microsoft and OpenAl Plot $100 Billion Stargate
Supercomputer. (Original report on Stargate).

[17] European Commission (2024). Artificial Intelligence Act: Regulation
laying down harmonized rules on artificial intelligence. Brussels.

[18] Roberts, H., et al. (2024). The Chinese Al Governance Model: Control,
Development, and Security. Stanford DigiChina Project.

61



[19] Thompson, NC, et al. (2020). The Computational Limits of Deep
Learning. MIT Initiative on the Digital Economy.

[20] SemiAnalysis (2024). Al Datacenter Energy Dilemma: The Gigawatt
Scale. (Technical report).

[21] Luccioni, AS, et al. (2023). Estimating the Carbon Footprint of Bloom, a
176B Parameter Language Model. Journal of Machine Learning Research.
[22] Kwet, M. (2019). Digital Colonialism: US Empire and the New Imperialism
in the Global South. Race & Class, 60(4), 3-26.

[23] Couldry, N., & Mejias, UA (2019). The Costs of Connection: How Data Is
Colonizing Human Life and Appropriating It for Capitalism. Stanford University.
[24] Zuboff, S. (2019). The Age of Surveillance Capitalism. PublicAffairs.

[25] GitKraken (2025). Annual Developer Productivity Report: The Speed vs.
Quality Trade-off.

[26] Google Cloud (2025). Accelerate: State of DevOps Report (DORA).

[27] Stan, A. - MEG Initiative (2025). The Evidence for the Minimum Ethics
Code (MEC): A Compendium of Case Studies. Zenodo. (Case studies).

[28] Bradford, A. (2020). The Brussels Effect: How the European Union Rules
the World. Oxford University Press.

[29] Widder, DG, et al. (2023). Open (For Business): Big Tech, Concentrated
Power, and the Political Economy of Open Al. SSRN.

[30] Ostrom, E. (1990). Governing the Commons: The Evolution of Institutions
for Collectives Action. Cambridge University Press.

[31] Stan, A. - MEG Initiative (2025). Minimally Ethical Governance (MEG)
v4.6 Core Standard. meg-initiative.org

[32] ISO/IEC (2023). ISO/IEC 42001:2023 Information technology - Atrtificial
intelligence - Management system.

[33] NIST (2023). Artificial Intelligence Risk Management Framework (Al RMF
1.0). US Department of Commerce.

Methodological note: All references in this book to Claude (Anthropic),
ChatGPT (OpenAl), Gemini (Google), Grok (xAl), and other artificial
intelligence systems refer to interactions with instances of these systems
accessed through standard public interfaces (web, API) in the period 2022-
2025. They do not represent official positions, partnerships, or affiliations with
the respective developing organizations. The analyses and conclusions are
the result of the author's independent research, based on the observable
behavior of the systems under standard usage conditions.

62



