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Prologue 

 

 

Nobody truly understands how aviation works. Not even those who 

operate within it. 

We know how an aircraft takes off. We know how a ticket is 

sold. We understand, at least superficially, how an airline functions. 

But that is not the same as understanding the system itself. 

It is like looking at a city from the window of an aircraft. You 

see the lights. You see the streets. You perceive order. But you do 

not understand how that city actually works. 

Aviation is the same. 

From the outside, it appears to be an industry—ordered, 

complex, yet ultimately logical. Manufacturers build. Airlines operate. 

Passengers travel. It is a comfortable narrative. 

And it is false. 

Aviation is not an industry. It is a system. A system in which 

every part depends on all the others, where no decision is isolated, 

and where a change in one point inevitably propagates across the 

entire structure. 
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An aircraft does not fly if it is not certified. An innovation does 

not exist if it cannot be integrated. An airline cannot freely choose its 

fleet without external constraints. And many times, what appears 

possible… simply is not. 

For years, the dominant narrative suggested that power resided 

in the visible actors: manufacturers, airlines, technology itself. But the 

deeper one looks into the system, the more an uncomfortable truth 

emerges: 

Power is not where it appears to be. 

It does not reside only in those who design aircraft, nor in 

those who operate them. It resides in the invisible layers that define 

what is possible: certification frameworks, software logic, data flows, 

infrastructure constraints, and production capacity. 

These layers are not visible. But they are determinative. 

This changes everything. 

Because it means aviation does not evolve through pure 

innovation. It evolves through what the system allows. And that 

explains what, from the outside, seems irrational: why brilliant ideas 

never materialize, why superior technologies take decades to be 

adopted, and why change occurs—but never as fast as it could. 

It is not a lack of capability. It is structure. 

This book begins with a simple question: what if we are looking 

at aviation the wrong way? What if the real challenge is not 
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understanding aircraft, but understanding the system that makes 

them possible? 

When that perspective shifts, something happens. What 

seemed chaotic becomes logical. What seemed slow becomes 

inevitable. What seemed arbitrary reveals structure. 

And an even more important idea emerges. 

Aviation is not an isolated case. It is one of the clearest 

expressions of how complex systems function in the modern world: 

systems defined by total interdependence, conditioned innovation, 

structural power, and gradual change. 

What happens in aviation… is happening everywhere. In 

technology. In energy. In infrastructure. But here, it can be seen with 

exceptional clarity—because there is no margin for error. 

This is not only a book about aircraft. It is a book about how 

complex systems function, why they resist change, where power truly 

resides, and what it actually takes to transform them. 

Because once you understand the system… 

You cannot stop seeing it. 

And when you see it… 

Everything changes. 

 

 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

6 

 

Introduction—The Mistake of 
Looking at Aircraft 

 

 

An aircraft takes off. 

From the window, the sequence appears simple. It accelerates, 

lifts, and within seconds, a machine weighing hundreds of tonnes is 

airborne. For most observers, the story ends there: an impressive feat 

of engineering, an extraordinary technological achievement. 

And it is. 

But what happens in that moment is not merely an aircraft 

taking off. It is an entire system functioning. 

A system that remains invisible. 

Before that aircraft moves a single metre, multiple conditions 

must already be aligned. The aircraft must be designed under specific 

standards. Every system must be certified. The software must be 

validated line by line. The crew must be trained and authorised. The 

airport must allocate a slot. Air traffic control must clear the 

operation. Communication systems must be active. 

And all of this must function simultaneously. Not 

approximately. Exactly. 
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If any one of these conditions fails, the aircraft does not take 

off. 

This is the first element that is almost always overlooked: 

aviation is not a collection of machines. It is a system of conditions. 

And that fundamentally changes how it must be understood. 

For years, the dominant narrative focused on visible actors—

manufacturers, airlines, technological progress. Aircraft were 

analysed as products. 

But that perspective is incomplete. 

Because aircraft do not exist independently. They exist because 

the system permits them to exist. 

This introduces an uncomfortable idea: the true limit of 

aviation is not what can be designed. It is what the system can absorb. 

And that limit is not obvious. It does not appear in engineering 

drawings. It cannot be solved with additional investment. It does not 

disappear with better technology. 

It is distributed. 

In certification, which defines what is acceptable. In software, 

which governs behaviour. In data, which optimises operations. In 

infrastructure, which constrains capacity. In production, which 

defines pace. In regulation, which establishes the framework. 

Together, these elements form an invisible architecture. 
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Within that architecture, decisions are not free. They are 

conditioned. 

This explains something that often appears irrational from the 

outside: why many innovations never materialize, why others take 

decades to be adopted, and why the system evolves—but never as far 

or as fast as expected. 

It is not a lack of talent. It is not a lack of resources. 

It is that the system is not designed to change easily. It is 

designed to function. 

And in this context, functioning has a very specific meaning: 

to be safe, reliable, and predictable. Any change that threatens these 

principles—however slightly—encounters resistance. 

Not always visible. But always present. 

This transforms aviation into something more than an 

industry. It becomes a model—a model of how complex systems 

operate in the modern world. 

Systems where everything is connected, everything depends on 

everything else, and change is not a decision. It is a negotiation across 

multiple layers. 

This book explores that system. Not from the surface, but 

from its structure. 

We will dismantle its logic, identify where power truly resides, 

and understand why transformation is so difficult. 
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Because what aviation reveals is not an exception. It is a signal. 

A signal of how systems behave once they reach a certain level of 

complexity. 

Understanding aviation, then, is not only about understanding 

aircraft. It is about understanding a broader reality—one in which 

power is often invisible, innovation is not sufficient on its own, and 

change occurs in ways very different from what we expect. 

This book is a guide to seeing that system. 

And once you see it… 

You will not be able to stop seeing it. 

 

 

 
CHAPTER 1 

The Illusion of the Industry 

 

 

In 2011, an aircraft that did not yet exist was already sold out. It had 

not flown, had not been certified, and had not carried a single 

passenger, yet airlines had already committed billions of dollars to 

purchase it. That aircraft was the Airbus A320neo. 
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On paper, the change seemed minor. It was essentially the 

same aircraft, built on the same architecture, with one focused 

improvement: more efficient engines. Nothing about it appeared 

revolutionary. However, what followed revealed something far more 

important than the aircraft itself. 

The problem was never the aircraft. It was the system. 

Integrating new engines was not simply an engineering task. It 

altered aerodynamics, modified behaviour in flight, required 

adjustments in software, and affected maintenance processes. Each 

of these changes had to be validated, not in isolation, but within the 

broader system. And that system is not neutral. It has memory, it has 

rules, and it has limits. 

The aircraft could be better, but that did not guarantee 

anything. In aviation, being better is not enough. An innovation must 

fit within the system that already exists, and that is where the real 

difficulty begins. 

From the outside, aviation appears to function like a traditional 

industry. Manufacturers build aircraft, airlines operate them, and 

passengers travel. It seems like a logical and orderly chain. But this 

perception is misleading. 

Aviation does not function as an industry. It functions as a 

system. 

In a system, the rules are not located in a single place. They are 

distributed across multiple layers: certification defines what can exist, 

software defines how systems behave, standards determine how 
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components integrate, and infrastructure sets the limits of growth. 

None of these layers is optional, and none is controlled by a single 

actor. 

This changes the logic entirely. In an industry, limits are 

primarily technical. In a system, limits are structural. It does not 

matter how much something improves; if the system cannot absorb 

it, it effectively does not exist. 

This explains one of aviation’s central paradoxes. It is one of 

the most technologically advanced sectors in the world, yet also one 

of the most difficult to transform. This is not due to a lack of 

innovation, but rather an excess of structure. 

Every new idea does not compete only against other ideas. It 

competes against the existing system, and the existing system has 

advantages that cannot be ignored. It has already been tested, 

certified, integrated, and is currently in operation. It may not always 

be better, but it is accepted—and in aviation, acceptance carries more 

weight than superiority. 

Many innovations fail not because they are poor ideas, but 

because they do not fit. They do not align with processes, standards, 

or the internal logic of the system. The system does not explicitly 

reject them; it simply does not allow them to exist. 

This redefines the concept of power. 

Power does not primarily reside in those who build aircraft, but 

in those who define the conditions under which aircraft are allowed 
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to exist. It resides in the structures that determine what is acceptable, 

what can be certified, and what can be integrated. 

This form of power is not visible, but it is decisive. 

It also changes how innovation must be understood. 

Innovation is not simply about building something better. It is about 

making the system allow that improvement to exist. And that requires 

navigating multiple layers simultaneously—technical, regulatory, and 

operational—each with its own constraints and resistance. 

This is what makes aviation both stable and rigid. The system 

is not designed to change quickly; it is designed not to fail. That 

priority introduces friction, slowing down transformation. However, 

it also ensures that when change does occur, it is structural rather 

than superficial. 

Aviation is not limited by what it can build. It is limited by what 

it can absorb. 

And absorption requires integration. 

Understanding this changes everything. Aviation is not a 

collection of competing companies; it is an architecture in which 

everything depends on everything else, where nothing changes in 

isolation, and where power does not reside on the surface, but in the 

layers that make the system function. 

This book is an attempt to make that architecture visible. 

Because once it becomes visible, aviation is no longer just an industry 
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to be observed. It becomes a system to be understood—and a model 

for understanding complexity in the modern world. 

 

 

In aviation, being better is not enough. You must be allowed 

to exist. 

 

 

 

 
CHAPTER 2 

The System You Cannot Change 

 

 

At some point, someone always asks the same question: why don’t 

they do it differently? Why not design a completely new aircraft, 

simplify processes, or adopt new technologies more quickly? From 

the outside, the answers seem obvious. The solutions appear 
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available, the technology already exists, and the capital is not 

necessarily the constraint. 

And yet, nothing changes as fast as it should. 

The most common explanation is also the wrong one. It is not 

a lack of innovation, nor a lack of capability. It is something more 

structural, and far less intuitive. 

You cannot change the system—at least not in the way you 

think. 

To understand this, it is enough to observe what happens when 

an airline attempts to introduce even a minor improvement. Not a 

radical innovation, not a new aircraft, but something small: a 

procedural adjustment, a software enhancement, or an operational 

optimisation. On paper, the change makes perfect sense. It reduces 

costs, improves efficiency, and does not compromise safety. 

But once it enters the system, everything changes. 

The improvement must be validated, certified, and tested. 

Crews must be retrained. Compatibility with existing systems must 

be verified. Each step is governed by rules, and each rule introduces 

processes that cannot be bypassed. What appeared to be a simple 

change becomes a complex, multi-layered operation. 

The problem is not the idea itself. The problem is the system 

in which that idea must exist. 

The aeronautical system was not designed as a unified 

structure. It was accumulated over decades, layer by layer, decision 
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by decision. Each layer was introduced to solve a real problem—

often related to safety, reliability, or coordination. Over time, this 

accumulation created a system that functions with extraordinary 

precision. 

But that same accumulation also introduced rigidity. 

Nothing is fully replaced. Everything is added. New 

technologies do not eliminate old ones; they must coexist with them. 

As a result, the system becomes progressively denser, more 

interconnected, and more resistant to change. 

This creates a condition that is not immediately visible from 

the outside: the system is not empty. It is full. 

And when a system is full, change is no longer a matter of 

adding something new. It becomes a matter of altering what already 

exists. And altering a functioning system introduces risk. 

This leads to a fundamental constraint. You cannot modify one 

part without affecting the whole. The system is not modular in the 

way many modern industries are. It is deeply interdependent. 

A technical change impacts certification. A software 

adjustment affects validation processes. An operational 

improvement requires training modifications. Every action 

propagates. 

Everything is connected—not conceptually, but operationally. 

This eliminates one of the most powerful mechanisms of 

modern innovation: experimentation. 
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In many industries, new ideas can be tested in the market. 

Products can be launched, measured, adjusted, and iterated. Failure 

is part of the process. 

In aviation, that logic does not apply at the core of the system. 

You cannot fail in production. You cannot fail in operation. 

Innovation is not tested after it exists. It must be validated 

before it is allowed to exist. 

And validating something within a complex, interdependent 

system is significantly more difficult than creating it. 

There is, however, an even deeper constraint. The system has 

memory. 

Not in a technical sense, but in a structural one. Every 

standard, every process, every certification is the result of prior 

validation. None of these elements disappears. They persist as 

conditions that new developments must satisfy. 

This means that new ideas do not replace existing structures. 

They adapt to them. 

What already works has a decisive advantage. It has been 

tested, accepted, and integrated into the system. It may not be 

superior, but it is stable. 

And in aviation, stability is more valuable than improvement. 

This is the rule that is rarely stated explicitly, yet it defines the 

outcome of most decisions. Many innovations do not fail because 
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they are incorrect. They fail because they do not fit within the existing 

structure. 

The system does not need to reject them. It simply does not 

allow them to enter. 

This fundamentally redefines the concept of change. 

The system does change, but only under very specific 

conditions. It evolves in directions that it can absorb, and absorption 

requires validation, integration, and control. If a change cannot pass 

through these layers, it does not occur—regardless of its potential. 

This leads to an uncomfortable conclusion. 

Aviation is not optimised to evolve. It is optimised to resist. 

It resists errors, failures, and uncertainty. Any element that 

introduces instability, even in the form of innovation, is treated with 

caution. This is not because innovation is undesirable, but because 

the system prioritises reliability above all else. 

This is also why the concept of disruption, as it exists in other 

industries, does not translate easily into aviation. 

You are not competing against individual companies. You are 

operating within an architecture. 

And that architecture cannot be bypassed. It must be 

navigated. 

This changes strategy entirely. Success does not belong to the 

actor with the best idea, but to the one who understands the 
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system—who knows where intervention is possible, where resistance 

will appear, and which elements are fundamentally unchangeable. 

Because within this system, one principle remains absolute: 

Safety. 

Safety is not one layer among others. It is the foundation upon 

which all other layers depend. Every process, every validation, every 

constraint ultimately serves that objective. 

This does not make the system rigid in a simplistic sense. It 

makes it selective. 

The system allows change, but only change that preserves its 

internal logic. That logic is not always visible, but it governs every 

decision. 

This leads to the central insight. 

Aviation does not resist change entirely. It resists change in the 

wrong direction. 

The real question, then, is not why the system does not change. 

It is where change is possible. 

And understanding that is where strategy truly begins. 
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In aviation, innovating is not building something better. It is 

making the system allow you to exist. 

 

 

 

 
CHAPTER 3 

Where Power Really Resides 

 

 

If you ask who dominates aviation, the answer tends to be immediate: 

the manufacturers. Airbus and Boeing appear, from the outside, to 

sit at the centre of the system. They design the aircraft, define the 

technology, and shape the market. It is a logical assumption, and for 

a long time it seemed correct. 

However, it is incomplete. 

Because in aviation, what is visible is not necessarily what is 

decisive. Power rarely resides in the most obvious places. 

To understand this, it is enough to consider a situation that 

occurs more often than is publicly acknowledged. An aircraft can be 
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fully designed, built, and tested. From a purely technical perspective, 

it works. It meets performance expectations, integrates advanced 

systems, and represents a significant engineering achievement. 

And yet, it cannot operate. 

What is missing is not technology. It is approval. 

Without formal validation—without certification—the aircraft 

does not fly. No matter how advanced it is, no matter how much has 

been invested in its development, it effectively does not exist within 

the system. 

This is where the logic begins to shift. 

Power does not reside primarily in building. It resides in 

permitting. 

And permitting is not an administrative formality. It is a 

structured process that defines what can exist within the system. 

Certification acts as a filter, determining not only whether something 

works, but whether it is acceptable within the broader framework of 

aviation. 

That framework is governed by rules, processes, and criteria 

that are not always visible from the outside. As a result, certification 

becomes more than a technical requirement. It becomes a 

mechanism of control. 

Not control in a political sense, but in a structural one. 
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Certification defines the boundary of what is possible. It 

establishes the limits within which innovation can occur. Anything 

outside those limits, regardless of its potential, remains excluded. 

However, certification is only one layer. 

Even once something is approved, it must still function within 

the system. And that introduces a second dimension of control: 

software. 

A modern aircraft is no longer simply a physical machine. It is 

a system governed by logic. 

Every input from the pilot is interpreted, processed, and 

adjusted by software systems. Flight control, energy management, 

and system responses are not direct mechanical actions. They are 

mediated through code. 

This introduces a fundamental shift. 

The pilot no longer has absolute control. They operate within 

a framework defined by software. 

That framework determines how the aircraft behaves—and, 

just as importantly, what it is allowed to do. Software does not merely 

execute instructions. It evaluates them, constrains them, and in some 

cases overrides them. 

This is not a limitation of technology. It is a design decision. 

And design decisions at this level define the operational reality 

of the system. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

22 

Those who control software do not simply influence 

performance. They define the boundaries of behaviour. 

Beyond certification and software, there is a third layer: data. 

Every flight generates information. Data about performance, 

consumption, environmental conditions, and system responses 

accumulates continuously. This data is not passive. It is analysed, 

interpreted, and used to refine operations. 

Over time, it becomes a source of structural advantage. 

Actors with access to better data understand the system more 

deeply. They can anticipate issues, optimise performance, and make 

decisions with greater precision. This advantage is not immediately 

visible, but it compounds over time. 

In complex systems, understanding is power. 

This creates a hierarchy that does not appear in organisational 

charts. It is not based on size or visibility. It is based on control over 

critical layers. 

Certification defines what can exist. Software defines how it 

behaves. Data defines how it evolves. 

These layers are not visible to passengers, and they are rarely 

discussed outside specialised environments. Yet they determine how 

the entire system functions. 

This explains a paradox that is difficult to reconcile from the 

outside. 
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Large, highly visible companies operate within constraints they 

do not fully control, while less visible actors—positioned within key 

layers—exercise disproportionate influence. 

Power, in aviation, is not evenly distributed. It is concentrated. 

But not where it appears to be. 

It does not reside primarily in brands or in physical assets. It 

resides in the structures that define access, behaviour, and evolution. 

It resides in the rules that determine what is allowed, the systems that 

interpret actions, and the data that guides decisions. 

This also explains why the system is so resistant to external 

disruption. Power cannot simply be displaced from outside the 

system. It must be navigated from within. 

And navigating it requires understanding its structure. 

This changes the nature of strategy. 

Success does not belong to the actor with the most advanced 

product. It belongs to the one who can access—or influence—the 

layers where decisions are actually made. 

At this point, the perspective shifts. 

Aviation is no longer a collection of companies competing in 

a market. It is an architecture of power. 

An architecture in which what matters is not what can be seen. 

It is what decides. 

And what decides is almost always hidden. 
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In aviation, power does not reside in those who build the 

aircraft, but in those who control the conditions under which it 

can exist. 

 

 

 

 
CHAPTER 4 

The Power of Standards 

 

 

If certification defines who can enter the system, standards define 

how everything must function within it. Unlike certification, which is 

explicit and formal, standards operate in a much quieter and less 

visible way. They are rarely discussed outside specialised 

environments, and yet they condition almost every aspect of the 

system. 
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At their core, standards are shared decisions about how things 

should work. They define how systems communicate, how 

components are designed, how information is exchanged, and how 

elements built by different actors integrate with one another. In 

aviation, this is not a secondary concern. It is fundamental. 

An aircraft is not a closed entity. It is a platform that must 

interact continuously with a wide range of external systems: 

navigation infrastructure, airport operations, communication 

networks, air traffic control, maintenance platforms, and regulatory 

frameworks. For this interaction to function reliably at a global scale, 

every interface must be precisely defined. 

That precision is achieved through standards. 

When an onboard system transmits information to the ground, 

it does not do so arbitrarily. It follows predefined protocols, uses 

specific data formats, operates within assigned frequencies, and 

complies with established validation rules. Each of these elements 

exists because, at some point, a standard was defined and adopted. 

This is what enables global interoperability. 

However, it also introduces one of the most significant 

constraints within the system. 

Changing a standard is not a simple technical update. It 

requires coordinated changes across multiple layers simultaneously. 

Hardware must be adapted, software must be updated, operational 

procedures must be revised, personnel must be retrained, and 

certification processes must be revisited. 
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Each of these layers is interdependent, and each introduces 

resistance. 

This is why standards tend to be stable over long periods of 

time. 

And that stability generates power. 

Those who define a standard are not merely solving a technical 

problem. They are defining the framework within which all other 

actors must operate. Once a standard is adopted, it becomes 

embedded in the system, and replacing it becomes increasingly 

difficult. 

Not necessarily because it is the best solution. But because 

changing it would require transforming everything that depends on 

it. 

This creates a form of structural lock-in. 

The system is not constrained by intention, but by 

interdependence. 

For new entrants, this creates a fundamental challenge. An 

innovation that does not align with existing standards has limited 

options. It can adapt to the system, or it can remain outside it. 

Adaptation, however, is not neutral. 

In many cases, adapting to existing standards requires 

compromising part of the original innovation. What could have been 

a transformative change becomes incremental. The system absorbs 

the innovation, but only after reshaping it to fit within its constraints. 
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This is one of the most subtle mechanisms of power in 

aviation. 

Exclusion without prohibition. 

There is no need to explicitly block an actor from entering the 

system. It is enough to define standards that are difficult—or 

prohibitively expensive—to comply with. The result is the same: only 

those who can align with the existing framework are able to 

participate. 

Established actors benefit from this structure naturally. They 

are already aligned with the standards. Their systems, processes, and 

capabilities are built around them. New entrants, by contrast, must 

adapt from the outside. 

This creates an asymmetry. 

Competition, therefore, is not only about developing superior 

solutions. It is about demonstrating compatibility. And that 

demonstration can be more complex, more expensive, and more 

time-consuming than the innovation itself. 

At a global level, standards are not perfectly uniform. There 

are variations, interpretations, and regional adaptations. In some 

cases, different blocs develop parallel standards that coexist uneasily. 

This introduces another dimension of competition. Not 

competition between products. Competition between standards. 

When multiple standards exist, the system begins to fragment. 

Interoperability becomes more complex, and alignment becomes 
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more strategic. In this context, power is no longer limited to defining 

a standard. 

It lies in making others adopt it. 

Those who succeed in doing so do not merely lead technically. 

They define the language of the system. 

And those who define the language determine who can 

participate in the conversation. 

 

 

In aviation, standards do not just define how things work. 

They define who is allowed to exist within the system. 

 

 

 

 
CHAPTER 5 

Anatomy of the Aeronautical 
System 
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For a long time, aviation was understood as an industry defined by 

machines. Power appeared to reside in physical elements: the wing, 

the engine, the structure. Those who mastered these elements were 

seen as those who dominated the system. 

That interpretation is no longer sufficient. 

Today, the aircraft remains an extraordinary piece of 

engineering, but what truly defines how it functions is not only 

physical. It is logical. It is mediated through systems that interpret, 

coordinate, and constrain behaviour. 

In a modern aircraft, nothing operates in complete isolation. 

Every action is mediated. When a pilot provides an input, they are 

not directly moving a surface in a purely mechanical sense. They are 

sending a signal that is processed, evaluated, and translated into 

action by multiple systems operating simultaneously. 

Flight control, navigation, communication, and energy 

management are not independent subsystems. They are 

interconnected layers within a larger system of systems. Each 

depends on the others to function correctly. 

This creates a condition that is fundamental to understanding 

aviation: coherence is not optional. 

Software is what makes that coherence possible. It integrates 

systems that would otherwise operate independently, ensuring that 
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every component behaves in alignment with the overall structure. But 

this integration introduces complexity. Systems must be compatible, 

synchronised, and continuously validated. 

Every new layer must align with what already exists. 

This alignment is one of the highest barriers within the system. 

It is not enough for a component to function independently. 

It must function correctly in relation to everything else. And that 

requirement increases exponentially with scale. 

This is where the nature of control begins to change. 

The pilot remains central, but their role is no longer defined by 

direct execution. It is defined by interaction with a system that 

interprets their actions. The aircraft does not simply respond—it 

evaluates. 

This represents a shift in authority. Control is no longer 

absolute. It is distributed. 

The system itself participates in decision-making. It constrains 

behaviour within predefined limits, ensuring that operations remain 

within safe and validated boundaries. These limits are not dynamic in 

real time. They are defined in advance, through design and 

certification. 

This introduces a subtle but decisive transformation. 

Those who define the system’s logic define its behaviour. 
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Hardware evolves slowly. Physical structures require long 

development cycles, extensive testing, and certification. Software, by 

contrast, evolves continuously. It can be updated, refined, and 

extended without modifying the underlying structure of the aircraft. 

This creates a new dynamic. 

The aircraft is no longer a static object. It is an evolving system. 

Manufacturers do not simply deliver an aircraft and withdraw. 

Through software updates, system improvements, and ongoing 

adjustments, they continue to influence how the aircraft behaves 

throughout its operational life. 

This creates a long-term dependency. 

Airlines operate the asset. But they do not fully control it. 

Now consider the broader system. An aircraft does not exist in 

isolation. It operates within a network of actors, each of which plays 

a critical role in maintaining system functionality. 

Manufacturers design and produce the aircraft, engines, 

avionics, and critical systems. Airlines operate those assets, 

connecting routes and managing passenger and cargo transport. 

Regulators define the framework within which all operations must 

occur, ensuring safety and compliance. 

Airports provide the physical infrastructure that enables 

operations. They are nodes within the system, often acting as 

bottlenecks. Air traffic control coordinates movement, maintaining 
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order in an environment where thousands of aircraft operate 

simultaneously. 

Behind all of this, there is an extensive network of suppliers. 

These organisations provide components, maintenance, software, 

fuel, and specialised services. Many of them are highly specialised, 

and in some cases, irreplaceable in the short term. 

Finally, there are passengers and cargo. They represent 

demand. They justify the existence of the system. 

However, what matters most is not the individual actors. It is 

the relationships between them. 

A manufacturer does not simply sell an aircraft. It delivers a 

system that must integrate with infrastructure, comply with 

regulation, operate within defined procedures, and be maintained 

over decades. An airline does not simply acquire an asset. It enters a 

network of dependencies that includes certified maintenance, 

software updates, spare parts availability, trained personnel, and 

access to infrastructure. 

Each actor depends on multiple others. And that dependence 

is not optional. It is structural. 

This creates a defining property of aviation: total 

interdependence. 

No actor can operate independently. Not even the largest. 

This interdependence makes the system extraordinarily 

efficient when it functions correctly. But it also makes it fragile when 
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disruptions occur. A failure in one part of the system can propagate 

rapidly across multiple layers. 

A delay in one airport can affect operations across entire 

networks. A disruption in the supply chain can impact production 

globally. A failure in control systems can require immediate 

reconfiguration of air traffic. 

The system is not a sum of parts. It is a network of 

dependencies. 

And that network cannot be simplified without losing 

functionality. 

This is the central insight. Understanding aviation is not about 

understanding its components in isolation. It is about understanding 

how those components interact. 

Because in a system defined by interdependence, control does 

not reside in any single actor. It emerges from the structure itself. 

 

 

In aviation, no actor truly controls the system. Control 

emerges from the network of dependencies that connects them 

all. 
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CHAPTER 6 

Data: The New Layer of Control 

 

 

For many years, data in aviation was treated as a by-product. It was 

something that remained after operations were completed, used 

primarily for analysis, auditing, and incremental improvements. It 

existed, but it was not central to how the system functioned. 

That has changed fundamentally. 

Today, data is no longer what remains after the system 

operates. It is what defines how the system operates. 

Every flight generates vast amounts of information. It captures 

how systems behave, how aircraft perform under different 

conditions, how crews interact with systems, and how operations 

evolve in real time. This information is not merely recorded—it is 

processed, analysed, and increasingly integrated into decision-making 

processes. 

What matters, however, is not simply the existence of data. It 

is who has access to it. And what they are able to do with it. 
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To understand the implications, consider two airlines 

operating the same aircraft under similar conditions. On the surface, 

they appear equivalent. They have access to the same technology, the 

same physical assets, and similar operational capabilities. 

Yet one of them has access to more complete and better-

structured data. 

That airline understands in detail how each system behaves, 

where inefficiencies emerge, and when adjustments should be made. 

It can anticipate maintenance requirements, optimise routes, and 

adapt operations with a level of precision that is not visible externally. 

The other airline operates effectively, but it reacts rather than 

anticipates. 

The difference between the two is not visible. But it is decisive. 

This introduces a new form of power. 

Not based on what is built. Based on what is known. 

In complex systems, the ability to understand before others is 

not simply an operational advantage. It is a structural one. It defines 

positioning within the system. 

This transformation becomes even more significant when data 

shifts from being historical to being operational. The system no 

longer only records what has happened. It begins to learn from it. 

Patterns are identified, anomalies are detected, and behaviour is 

adjusted accordingly. 

The system becomes adaptive. 
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This introduces a new layer of control. 

Control is no longer limited to defining rules and ensuring 

compliance. It extends to continuously refining how those rules are 

applied. The system evolves not through visible structural changes, 

but through the accumulation and interpretation of data. 

Those who control this process gain a cumulative advantage. 

Every operation generates new information, and every piece of 

information improves future decisions. Over time, this creates a 

reinforcing cycle: more data leads to better optimisation, better 

optimisation leads to improved performance, and improved 

performance generates even more data. 

This dynamic is difficult to reverse. Because advantage is no 

longer static. It compounds. 

This explains why some actors become dominant without 

fundamentally changing their physical assets. The aircraft may be the 

same, but the understanding of how to operate it is not. The 

difference lies in the ability to extract value from data. 

Competition, therefore, is no longer defined only by 

production or operation. It is defined by interpretation. And 

interpretation depends on both access and capability. 

Not all actors have access to the same data. Not all actors have 

the capacity to process it effectively. 

This creates asymmetry. And in complex systems, asymmetry 

is power. 
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Data does not operate in isolation. It is integrated into software 

systems, translated into operational logic, and embedded into 

decision-making processes. It influences how systems respond, how 

maintenance is scheduled, how routes are optimised, and how risks 

are managed. 

This closes a fundamental loop. 

Software executes. Data adjusts. The system evolves. 

And it evolves without necessarily changing its visible 

structure. 

This has a profound consequence. The system becomes 

increasingly dependent on this invisible layer. It no longer relies solely 

on predefined rules. It relies on accumulated knowledge. 

And that knowledge is not distributed evenly. It is 

concentrated. 

In those who can capture it, process it, and apply it effectively. 

This leads to a central insight. 

Data is not simply information. It is control. 

Control over how the system functions, how it is optimised, 

and how it evolves over time. 

This redefines modern aviation. Power no longer resides only 

in aircraft or in the systems that operate them. It resides in the layer 

that connects everything and continuously reshapes the system from 

within. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

38 

That layer is data. 

 

 

In modern aviation, it is not those with the best aircraft who 

dominate, but those who best understand the data those 

aircraft generate. 

 

 

 

 
CHAPTER 7 

Infrastructure: The Physical Limit 
of the System 

 

 

There is a recurring assumption in aviation: if demand increases, the 

system should expand accordingly. More passengers should lead to 

more flights, more routes, and ultimately more aircraft in operation. 

In theory, this relationship appears straightforward and almost 
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inevitable. However, in practice, it does not operate in this way, 

because one of the most critical components of the system does not 

scale with the same flexibility as the others. 

That component is infrastructure. 

Aircraft can be manufactured, airlines can grow, and 

operations can be optimised, but infrastructure cannot respond with 

the same speed or elasticity. Airports do not emerge as a direct 

response to demand; they require long planning cycles, political 

approvals, capital investment, and complex social negotiation. As a 

result, they evolve slowly, and often only after constraints have 

already become visible. 

This introduces one of the most fundamental limits of the 

system: the physical constraint. 

To understand this, consider a typical scenario in which a 

major airport operates at or near its maximum capacity. Runways are 

fully utilised, slots are assigned with precision, and schedules are 

optimised to the minute. Every movement is coordinated in order to 

maintain safety and efficiency, and under these conditions there is no 

margin for additional flexibility. When demand increases, the 

intuitive response is to expand operations, but in reality there is no 

available space—neither on the runway, nor in the surrounding 

airspace, nor within terminal infrastructure. 

At that point, the system is not failing. It is saturated. 

And saturation is not an anomaly; it is an expected condition 

in a system that operates near its limits. Aviation is therefore not 
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constrained only by technology or operational capability, but by the 

availability of physical space—space that cannot expand at the same 

pace as demand. This creates a structural imbalance in which growth 

is no longer driven by opportunity, but constrained by capacity. 

As a result, the system does not expand freely. It adapts 

through optimisation. 

Optimisation, however, requires prioritisation. Decisions must 

be made about which flights operate, at what times, and under what 

conditions. This introduces a layer of power that is often overlooked: 

allocation. Slots are not merely scheduling tools; they represent 

access to the system itself. They determine which actors can operate, 

when they can do so, and under what constraints. 

This allocation does not eliminate scarcity. It organises it. 

And by organising scarcity, the system becomes managed 

rather than open. Entry is no longer determined solely by demand or 

capability, but by access to limited resources. This is why new 

entrants face structural barriers that are not always visible. They are 

not only competing with existing airlines; they are competing for 

space that may not exist. 

This leads to a critical insight: growth in aviation is not simply 

about expansion, but about redistribution. When capacity cannot 

increase, it must be reallocated. Existing operations may need to be 

displaced, reorganised, or optimised in order to accommodate new 

demand. This process is inherently constrained and often slow, 

because it affects multiple actors simultaneously. 
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The same logic applies to airspace. Despite appearing open, it 

is highly structured, with predefined routes, assigned altitudes, and 

strict separation requirements. As traffic increases, complexity rises, 

and beyond a certain point, additional operations introduce 

unacceptable levels of risk. At that threshold, expansion is no longer 

viable. 

This reveals another limit, not purely physical, but operational. 

The system can absorb additional traffic only up to a defined 

level, beyond which safety and coordination begin to degrade. Since 

safety is non-negotiable, this limit becomes absolute. 

From this perspective, infrastructure is not simply a support 

element within aviation. It is a defining constraint. 

It determines how far the system can grow, regardless of 

technological capability or market demand. No matter how many 

aircraft are produced or how advanced they become, if there is no 

capacity to operate them, they remain grounded. 

This creates a fundamental asymmetry. The digital layers of the 

system—software and data—can evolve rapidly, continuously 

improving performance and efficiency. The physical layer cannot. It 

is bound by time, investment, and regulatory complexity. Between 

these two realities, a tension emerges that defines the limits of the 

system. 

The digital accelerates. The physical resists. 
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And in that tension, the true boundaries of aviation become 

visible. 

 

 

In aviation, the problem is not how much you can fly, but how 

much real space exists in which to do so. 

 

 

 

 
CHAPTER 8 

Production: The Invisible 
Bottleneck 

 

 

There is an implicit assumption in aviation that if demand increases, 

production will naturally follow. More passengers should lead to 

more routes, more routes to more aircraft, and therefore to an 

expansion in manufacturing capacity. This logic holds true in many 
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industries, where scaling production is primarily a matter of 

investment, organisation, and execution. In aviation, however, the 

relationship between demand and production is far more 

constrained, because increasing output is not simply a decision—it is 

a capability, and one that is structurally limited. 

To understand this limitation, it is necessary to look beyond 

the manufacturer and into the system that enables production to 

exist. An aircraft is not a product assembled from interchangeable 

parts; it is the result of a highly coordinated network composed of 

hundreds of specialised suppliers, each responsible for critical 

components such as engines, avionics, composite materials, and 

control systems. Each of these suppliers operates under its own 

technical, industrial, and regulatory constraints, and many of them 

represent single points of failure within the system. 

This creates a condition that is not immediately visible from 

the outside: production cannot be accelerated in isolation. Increasing 

the output of one element does not increase the output of the system. 

On the contrary, if even one critical supplier cannot scale at the 

required pace, the entire production chain slows down. The aircraft 

cannot be completed without every essential component, and 

therefore the system is defined not by its strongest actors, but by its 

most constrained ones. 

As a result, the supply chain ceases to function as a support 

structure and becomes a bottleneck. This bottleneck is not always 

visible, but it is decisive. It defines the real pace at which aircraft can 

be produced and delivered, regardless of how strong demand may be. 
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Manufacturers may have orders extending years into the future, and 

yet they remain unable to accelerate production beyond certain limits, 

because those limits are embedded within the structure of the system 

itself. 

This introduces an important shift in how power is distributed. 

It does not disappear from manufacturers, but it is no longer 

concentrated exclusively in them. Instead, it is dispersed across the 

supply chain, where it accumulates at critical nodes—those suppliers 

that cannot be easily replaced, replicated, or scaled. These nodes 

create structural dependencies that constrain the entire system, and 

in doing so, they redefine who controls its tempo. 

The consequences of this structure become visible when 

demand increases. In most industries, rising demand creates 

expansion. In aviation, it creates scarcity. Aircraft are delayed, 

deliveries are postponed, and growth plans are adjusted not because 

of a lack of intent, but because of a lack of coordination capacity. The 

system cannot respond elastically, because it is not designed to do so. 

It is designed for precision, stability, and reliability, not for rapid 

scaling. 

This leads to a deeper understanding of backlog. Backlog is not 

simply a reflection of demand; it is a mechanism of control. Those 

who control production capacity determine the sequence in which 

aircraft are delivered, and that sequence has strategic consequences. 

It defines which airlines receive aircraft first, which must wait, and 

how competitive dynamics evolve over time. In a system where 
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delivery timelines extend over many years, controlling sequence is 

equivalent to controlling opportunity. 

At this point, the structure of the system becomes clearer. 

Certification defines what can exist. Software defines how it behaves. 

Data defines how it is optimised. Infrastructure defines where it can 

operate. Production defines when it becomes available. Each layer 

imposes its own constraints, and together they shape the pace and 

direction of the system as a whole. 

This leads to a central conclusion. Aviation is not limited by 

demand. It is limited by execution capacity, and that capacity is 

inherently difficult to expand because it depends on the coordination 

of a complex, interdependent network. Growth, therefore, is not 

simply a matter of opportunity; it is a matter of alignment across 

multiple layers that do not evolve at the same speed. 

For this reason, the system does not accelerate in response to 

pressure. It absorbs that pressure within its existing structure, 

redistributing constraints rather than eliminating them. The result is 

a system that advances, but always within boundaries that are defined 

not by ambition, but by coordination. 
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In aviation, more production does not come from those who 

want it, but from those who can coordinate a system that is 

not designed to accelerate. 

 

 

 

 
CHAPTER 9 

The Software War 

 

 

For decades, competition in aviation was defined by physical 

engineering, where performance was measured through 

aerodynamics, engine efficiency, structural design, and 

manufacturing capability. The companies that dominated the sector 

did so because they could build better aircraft—faster, more efficient, 

and more reliable machines that embodied tangible technological 

progress. However, this paradigm has shifted in a way that is not 

immediately visible, but fundamentally alters how power is 

distributed within the system. 
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Today, competition is no longer determined solely by what is 

built, but increasingly by what is controlled after the aircraft enters 

operation. The centre of gravity has moved from hardware to 

software, and with that shift, a new layer of influence has emerged—

one that is continuous, persistent, and embedded in the lifecycle of 

the system rather than in the moment of delivery. 

A modern aircraft does not remain static once it leaves the 

factory. Through software, its behaviour can be continuously 

modified, refined, and extended over time, allowing flight control 

logic, system responses, and performance parameters to evolve 

without any change to the physical structure. This transforms the 

aircraft from a finished product into a dynamic system whose 

operational characteristics are shaped long after it has been delivered. 

As a result, the relationship between manufacturer and 

operator no longer ends at the point of sale. Instead, it becomes 

ongoing and structurally asymmetric, because while the airline 

operates the aircraft as an asset, the manufacturer retains influence 

over its behaviour through software updates, system configurations, 

and control over underlying logic. This creates a persistent 

dependency that extends beyond ownership, redefining what it 

actually means to operate an aircraft within the system. 

This dependency is not merely technical; it is strategic, because 

control over software allows manufacturers to influence maintenance 

strategies, performance optimisation, and system evolution over 

time. Each update, each adjustment, and each layer of integration 

reinforces that influence, gradually embedding the operator within a 
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technological framework that is difficult to exit without significant 

cost or disruption. 

In this context, competition is no longer limited to delivering 

a superior aircraft at a single point in time. It extends across the entire 

lifecycle of the system, where advantage is sustained through 

continuous interaction, continuous updates, and continuous access 

to data. Software becomes the medium through which this 

interaction is maintained, and therefore the medium through which 

control is exercised. 

This is where the notion of a software war becomes 

meaningful—not as a visible confrontation, but as a structural 

dynamic in which manufacturers compete to control the ecosystems 

that define how aircraft operate. These ecosystems determine access 

to data, the ability to deploy updates, and the capacity to shape 

performance over time, effectively redefining the boundaries of 

competition. 

As integration deepens, switching between systems becomes 

increasingly difficult, not because aircraft cannot be replaced, but 

because the surrounding infrastructure—maintenance systems, 

operational platforms, training processes, and data architectures—

becomes tightly coupled to a specific software environment. The 

result is a form of lock-in that is not imposed directly, but emerges 

naturally from the structure of the system. 

Over time, this dynamic creates asymmetry between actors, as 

those with greater control over software and data reinforce their 

position, while others face increasing barriers to entry and adaptation. 
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The system becomes progressively more concentrated, not through 

explicit consolidation, but through accumulated structural advantage 

embedded in layers that are not immediately visible. 

This leads to a critical shift in perspective: the competitive 

landscape of aviation is no longer defined by who can build the best 

aircraft, but by who can control the system that defines how those 

aircraft behave after they are built. This control shapes not only 

present operations, but also future possibilities, determining how 

innovation is introduced, how value is captured, and how the system 

evolves over time. 

Once this shift occurs, the rules of competition change 

permanently, because power is no longer tied to the product itself, 

but to the architecture that governs its operation. 

 

 

In modern aviation, the real competition is not for the aircraft, 

but for control over the system that defines how that aircraft 

behaves. 
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CHAPTER 10 

The Illusion of Innovation 

 

 

Innovation is often presented as the primary driver of progress in 

aviation. New materials, more efficient engines, advanced avionics, 

and increasingly sophisticated systems are seen as evidence of 

continuous evolution. From the outside, the industry appears to 

move forward through a steady sequence of technological 

breakthroughs, each one improving performance, reducing costs, 

and expanding possibilities. 

However, this narrative is incomplete, and in some cases, 

misleading. 

Innovation in aviation does not operate in a vacuum. It does 

not exist independently of the system in which it must function. A 

technology can be technically superior, more efficient, or more 

advanced, and still fail to be adopted. This is not because it lacks 

merit, but because it does not align with the structure that governs 

the system. 

The key constraint is not invention. It is integration. 

To understand this distinction, it is necessary to shift 

perspective. In many industries, innovation is evaluated based on its 

intrinsic qualities: performance, efficiency, cost reduction, or user 
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experience. If a solution is better, it is expected to replace what came 

before. Adoption may take time, but the direction is clear. 

In aviation, that logic does not apply in the same way. 

A solution is not adopted simply because it is better. It must 

also be compatible with certification frameworks, aligned with 

existing standards, integrated into operational procedures, supported 

by infrastructure, and validated across multiple layers simultaneously. 

Each of these requirements introduces friction, and together they 

create a barrier that is often more significant than the technical 

challenge itself. 

As a result, the path from innovation to adoption is not linear. 

It is conditional. 

This explains why some technologies take decades to be 

implemented, even when their advantages are clear. It also explains 

why certain ideas never materialise at all. They do not fail at the level 

of engineering; they fail at the level of integration. The system does 

not reject them explicitly, but it cannot absorb them without creating 

instability, and instability is not acceptable. 

This creates a recurring pattern. Innovation is introduced, 

evaluated, and often reshaped before it can be integrated. In many 

cases, its original potential is reduced in order to align with system 

constraints. What emerges is not the full expression of the idea, but 

a version that fits within the existing architecture. 

This process can give the impression that innovation is slower 

than it should be, or that the system is resistant to change. In reality, 
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the system is not rejecting innovation; it is filtering it. Only those 

developments that can pass through the layers of certification, 

standardisation, integration, and validation are allowed to become 

part of the operational environment. 

Everything else remains theoretical. 

This leads to a fundamental insight. Innovation in aviation is 

not about creating something new. It is about making that new 

element compatible with a system that is already highly constrained. 

The challenge is not only technical; it is structural. 

This distinction redefines how progress should be understood. 

The most significant advances are not always the most visible ones. 

They are often those that successfully navigate the system, integrating 

seamlessly into existing structures without disrupting stability. 

This also changes the way success is measured. The most 

innovative idea is not necessarily the one with the greatest technical 

potential. It is the one that can be implemented within the system 

without generating unacceptable risk. This shifts the focus from 

invention to execution, from possibility to feasibility. 

In this context, the concept of disruption becomes 

problematic. In many industries, disruption is associated with 

replacing existing systems entirely. In aviation, such replacement is 

rarely possible. The system is too interconnected, too dependent on 

established processes, and too sensitive to instability. 

Change, therefore, does not occur through abrupt 

replacement. It occurs through gradual integration. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

53 

This gradual process may appear inefficient, but it serves a 

critical function. It ensures that each step is validated, that each 

change maintains system integrity, and that safety is never 

compromised. The cost of this approach is speed, but the benefit is 

stability. 

This leads to an unavoidable conclusion. Innovation alone 

does not drive change in aviation. It must be accompanied by the 

ability to integrate, to align, and to operate within the constraints of 

the system. Without that capability, even the most advanced 

technology remains outside the system, unable to influence its 

evolution. 

Once this is understood, the narrative shifts. Aviation does not 

lack innovation. It contains it within a framework that determines 

what can be realised and when. Progress is not defined by what can 

be imagined, but by what the system can absorb. 

 

 

In aviation, innovation does not fail because it is not good 

enough, but because it cannot be integrated into a system that 

does not allow it to exist. 
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CHAPTER 11 

The Speed of the System 

 

 

One of the most persistent misconceptions about aviation is that it 

evolves slowly because it is inefficient. From the outside, the pace of 

change appears limited. Technologies take years, sometimes decades, 

to be adopted, processes evolve gradually, and structural 

transformations rarely occur at the speed observed in other 

industries. This perception leads to a natural conclusion: the system 

is slow because it cannot move faster. 

However, this interpretation is fundamentally incorrect. 

Aviation is not slow because it lacks capability. It is slow 

because it operates at the speed that its structure allows. 

To understand this, it is necessary to move away from the idea 

of speed as a function of effort or intention. In many industries, 

increasing speed is a matter of allocating more resources, optimising 

processes, or introducing new technologies. Acceleration is 

achievable because the system is designed to absorb it. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

55 

In aviation, the situation is different. 

Speed is not defined by how fast an individual actor can move, 

but by how fast the entire system can coordinate. 

And coordination, in a system of this complexity, is inherently 

constrained. 

Every change must pass through multiple layers 

simultaneously. Certification must validate it. Standards must 

accommodate it. Software must integrate it. Infrastructure must 

support it. Production must deliver it. Each of these layers operates 

on its own timeline, governed by its own constraints, and none can 

be bypassed without introducing risk. 

As a result, the speed of the system is not determined by the 

fastest element. It is determined by the slowest. 

This creates a condition that is often misunderstood. 

Acceleration in one part of the system does not accelerate the system 

as a whole. It creates imbalance. If one layer moves faster than the 

others can absorb, friction increases. Processes break down, 

coordination becomes more difficult, and risk emerges. 

And risk, in aviation, is not negotiable. 

This is why the system regulates its own speed. Not explicitly, 

but structurally. 

When pressure is applied—through increased demand, 

technological advancement, or competitive dynamics—the system 

does not respond by accelerating uniformly. Instead, it redistributes 
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that pressure across its layers, maintaining stability even at the cost 

of efficiency. 

This can be observed in multiple ways. Demand may increase, 

but production does not accelerate proportionally. New technologies 

may be available, but certification processes extend timelines. 

Operational improvements may exist, but infrastructure constraints 

limit their implementation. 

In each case, the system absorbs change without allowing 

uncontrolled acceleration. 

This leads to a deeper understanding of how time operates 

within aviation. 

Time is not linear. It is conditional. 

Progress does not occur simply because something is possible. 

It occurs when all required layers align. Until that alignment is 

achieved, change remains latent. Once it is achieved, transformation 

can occur relatively quickly, but reaching that point requires extended 

coordination. 

This creates a rhythm that is distinct from most other 

industries. Long periods of apparent stagnation are followed by 

moments of rapid integration. From the outside, these transitions 

may appear sudden, but they are the result of prolonged structural 

preparation. 

This rhythm is often misinterpreted as resistance. In reality, it 

is synchronisation. 
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The system is not designed to move continuously at high 

speed. It is designed to move in coordinated steps, ensuring that each 

change is fully integrated before the next one occurs. This approach 

reduces the likelihood of failure, but it also limits the pace at which 

transformation can take place. 

This has important strategic implications. Attempting to 

accelerate the system beyond its coordination capacity does not 

produce faster results. It produces instability. Initiatives that move 

too quickly encounter resistance, not because they are undesirable, 

but because they exceed what the system can absorb at that moment. 

This reframes the concept of progress. 

Progress is not defined by how fast change is introduced. It is 

defined by how effectively change is integrated. 

In this context, speed becomes a property of the system rather 

than of individual actors. No single company, no matter how capable, 

can force the system to move faster than its structural limits allow. 

Influence is possible, but acceleration is conditional. 

This leads to a final insight. 

Aviation does not move slowly. It moves precisely. 

Its pace is not a weakness. It is a consequence of its design. 
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In aviation, speed is not determined by how fast you can move, 

but by how fast the system can absorb your movement. 

 

 

 

 
CHAPTER 12 

The Future of the System 

 

 

The future of aviation is often described in terms of technology. New 

propulsion systems, autonomous operations, advanced materials, and 

digital transformation are presented as the forces that will redefine 

the industry in the coming decades. From this perspective, the 

trajectory appears clear: innovation will reshape aviation, just as it has 

transformed other sectors. 

However, this view overlooks a critical factor. 

The future of aviation will not be defined solely by what is 

technologically possible, but by what the system is capable of 

absorbing. 
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Every major technological shift introduces potential, but 

potential alone is not sufficient. New propulsion concepts must align 

with certification frameworks. Autonomous systems must integrate 

with existing operational structures. Digital platforms must coexist 

with established infrastructure. Each innovation must navigate the 

same layers that define the present system: regulation, standards, 

software, data, infrastructure, and production. 

This means that the future will not emerge through sudden 

disruption. It will emerge through conditional transformation. 

This transformation will not occur uniformly. Some layers of 

the system will evolve rapidly, while others will remain constrained 

by physical, regulatory, or operational limitations. Digital systems will 

continue to advance at a faster pace, enabling new forms of 

optimisation, automation, and coordination. At the same time, 

infrastructure and production will remain subject to slower cycles, 

creating an ongoing tension between what is possible and what is 

feasible. 

This tension will define the next phase of aviation. 

On one side, there will be increasing pressure to accelerate 

change. Environmental constraints, economic pressures, and 

technological competition will push the system toward new 

solutions. On the other side, the structural characteristics of the 

system will resist rapid transformation, ensuring that change occurs 

within controlled boundaries. 
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This dynamic will produce a future that is neither static nor 

radically disruptive. It will be selective. 

Some innovations will be integrated successfully, not because 

they are the most advanced, but because they align with the system’s 

constraints. Others will remain outside, not because they lack 

potential, but because they cannot be absorbed without introducing 

instability. The system will continue to filter innovation, just as it does 

today, but under increasing pressure to adapt. 

This filtering process will become more complex as new actors 

enter the system. Technology companies, data-driven platforms, and 

new forms of mobility will attempt to integrate into aviation, bringing 

different assumptions about speed, scalability, and control. These 

actors will not only introduce new capabilities, but also new tensions, 

as their approaches may conflict with the established logic of the 

system. 

The outcome will not be determined by who has the most 

advanced technology. It will be determined by who can align with the 

system. 

This alignment will require a different form of strategy. Success 

will depend on understanding where the system is flexible, where it 

is rigid, and how change can be introduced without destabilising the 

whole. It will require navigating regulatory frameworks, influencing 

standards, integrating with existing infrastructure, and operating 

within the limits of production capacity. 
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In this context, the future of aviation is not an open field of 

unlimited possibilities. It is a constrained space of conditional 

evolution. 

This does not mean that transformation will not occur. It 

means that transformation will be shaped by the same principles that 

define the system today: interdependence, validation, integration, and 

control. New technologies will enter the system, but only after being 

adapted to fit within its structure. 

This leads to a broader implication. 

Aviation is not an exception. It is a model. 

It is an example of how complex systems evolve once they 

reach a certain level of interdependence and constraint. The patterns 

observed in aviation—slow but stable transformation, structural 

resistance to disruption, and power concentrated in invisible layers—

are increasingly present in other sectors. 

Understanding aviation, therefore, is not only about 

understanding flight. It is about understanding the future of complex 

systems. 

 

 

Once you understand the system, you no longer see isolated 

decisions—you see structure. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

62 

 

 

 

 
EPILOGUE 

The Missing Layer 

 

 

For a long time, aviation has been understood through what is visible. 

Aircraft. Airlines. Technology. Infrastructure. 

Each of these elements appears to define the system. Each of 

them seems to explain how aviation functions. And yet, throughout 

this analysis, a different reality has emerged—one that is less visible, 

but far more decisive. 

 
Aviation is not defined by what it builds. 

It is defined by what it allows. 

 

The system is structured through layers: certification, software, 

data, infrastructure, production. Each layer imposes conditions. Each 
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layer defines limits. And together, they create a system that is not 

designed to evolve freely, but to function reliably. 

This explains its paradox. 

Aviation is one of the most advanced technological 

environments in the world, yet one of the most difficult to transform. 

Not because it lacks innovation, but because innovation alone is 

insufficient. It must be absorbed. And absorption requires alignment 

across multiple layers that were not designed to change easily. 

This is where the deeper question emerges. 

 
If aviation is a system of conditions… 

what conditions are currently missing? 

 

Because every system is not only defined by what exists, but 

also by what does not. 

And in aviation, there is a structural absence. 

A missing layer. 

 

The Structural Gap 

 

Across the entire system, one pattern repeats itself. 
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Information moves. But it does not leave trace. 

Decisions are made. But they are not collectively visible. 

Coordination exists. But it is fragmented, inconsistent, and 
often unverifiable. 

 

Each airline operates with its own internal logic. Each system 

optimises locally. Communication occurs, but without a unified 

structure. Data exists, but without shared context. Actions are taken, 

but without shared evidence. 

This is not a failure of technology. It is a structural gap. 

There is no neutral layer that allows the system to trace 

operational decisions across actors, coordinate in real time beyond 

organisational boundaries, or generate shared, auditable evidence of 

what happened, when, and why. 

Without this layer, the system behaves as a collection of 

interconnected silos. Each part functions, but the whole lacks 

coherence. 

And when disruption occurs—as it inevitably does—the 

absence becomes visible. 

 
Delays propagate without synchronisation. 

Connections fail without accountability. 

Decisions are made without shared awareness. 

And the system absorbs the cost. 
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Not because it cannot perform better. But because it lacks the 

structure to do so. 

 

Why It Does Not Exist 

 

The absence of this layer is not accidental. 

It persists because no single actor can create it. 

 
No airline can justify building a system that primarily 
benefits others. 

No vendor can be trusted to operate a neutral infrastructure 
across competitors. 

No regulator can impose coordination without operational 
control. 

And no existing institution is designed to operate in real 
time at the level required. 

 

The incentives are misaligned. 

 
Individually, the problem is unsolvable. 

Collectively, it is inevitable. 

 

This is the defining characteristic of infrastructure-level gaps. 



THE ARCHITECTURE OF AIR POWER IN THE 21ST CENTURY 

66 

 
They do not emerge from competition. 

They emerge from coordination. 

 

And coordination, at this scale, requires neutrality. 

 

The Nature of the Missing Layer 

 

What is missing is not another system within aviation. 

It is a system between systems. 

A neutral operational layer that does not replace existing 

structures, but connects them. That does not impose decisions, but 

makes them traceable. That does not centralise control, but enables 

coordination. 

A layer where information is not only transmitted, but 

recorded; decisions are not only made, but evidenced; actions are not 

only executed, but synchronised. 

This layer does not compete with the system. It completes it. 

 

From Structure to Infrastructure 
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Once this gap becomes visible, the logic changes. 

 
The question is no longer whether such a layer is desirable. 

It is whether the system can continue to function efficiently 
without it. 

 

And the answer is increasingly clear. 

As complexity grows, as operations become more 

interconnected, as the cost of disruption increases, the absence of 

traceability and coordination becomes a limiting factor. Not a 

technical limitation. A structural one. 

At that point, the emergence of a new layer is no longer 

optional. It becomes necessary. 

And when a layer becomes necessary within a complex system, 

it does not behave like a product. It behaves like infrastructure. 

 
It is not sold. It is adopted. 

It is not owned. It is governed. 

It is not imposed. It becomes standard. 

 

 

AOIC — The Emergence of a Neutral Layer 
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The Aviation Operational Intelligence Consortium (AOIC) is not an 

initiative within the system. 

It is an attempt to materialise the missing layer. 

A neutral, collectively governed infrastructure designed to 

provide operational traceability across airlines, real-time coordination 

between actors, auditable evidence of decisions and actions, and a 

shared operational context. 

Not by replacing existing systems, but by connecting them. 

Not by centralising power, but by distributing visibility. Not by 

redefining aviation, but by enabling it to function as a system. 

AOIC does not introduce a new capability. It introduces a new 

condition. 

A condition under which coordination becomes possible, 

accountability becomes verifiable, and complexity becomes 

manageable. 

 

Inevitability 

 

Every complex system, at a certain level of maturity, develops new 

layers. Not by design, but by necessity. 

 
Electricity required grids. 
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The internet required protocols. 

Global trade required financial infrastructure. 

 

Aviation, as a system, is reaching a similar threshold. 

The missing layer is no longer invisible. It is now identifiable. 

And once a structural gap is clearly understood, it does not 

remain open indefinitely. It is filled. 

The only question is how. 

 

Final Observation 

 

For decades, aviation has evolved by improving what exists. 

 
Aircraft became more efficient. 

Systems became more sophisticated. 

Operations became more optimised. 

 

But the structure itself remained largely unchanged. 

This marks a different moment. Not an improvement within 

the system. But the emergence of a new layer around it. 
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Because once you understand where the system’s limits truly 

are, the path forward is no longer defined by invention. It is defined 

by integration. And integration requires infrastructure. 

 

 

 
Aviation was never only about aircraft. 

It was always about the system that makes them possible. 

 
And now, for the first time, that system reveals something unexpected: 

 
Not what it has built. 

But what it still lacks. 

 
And once that absence is seen… it becomes impossible to ignore. 

And once it is no longer ignored… it becomes inevitable. 

 

 

 

 
AUTHOR'S NOTE 

A Personal Word 
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I did not come to aviation through the industry. I came to it through 

life. My father is an aviator, and from him I inherited a fascination 

that never faded—a fascination not only with aircraft, but with the 

logic, the economics, and the invisible architecture of the commercial 

aviation system. I grew up watching the surface, and spent years 

trying to understand what lay beneath it. 

This book was born from that need. 

I did not write to simplify the system. I did not write to 

romanticize it. I wrote to name it. 

To name the structures that operate quietly below visibility. To 

name the constraints that shape decisions long before they are made. 

To name the forms of power that do not announce themselves, yet 

define everything. To name the missing layer the system can no 

longer evolve without. 

As I wrote, I discovered something I did not expect: that the 

real challenge in aviation is not technological—it is structural. The 

system does not change because we invent something new. It 

changes only when its architecture allows it. And that realization 

forced me to confront a deeper truth: that every complex system, 

once it reaches a certain density, stops being defined by what it can 

build and starts being defined by what it cannot absorb. 

In that tension—in that structural limit—lies the future. 
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This book is my attempt to make that limit visible. To 

understand why a system so advanced can be so rigid. To explore 

how power concentrates in invisible layers. To examine why 

innovation is filtered, why change is negotiated, and why the system 

moves not at the speed of ambition, but at the speed of coordination. 

And ultimately, to ask a question that aviation forces upon us: 

What happens when a system becomes too complex to evolve 

without new operational infrastructure? 

If something remains after these pages, I hope it is the clarity 

that aviation is not an industry—it is a system. And systems do not 

transform because we want them to. They transform when their 

structure demands it. 

Thank you for reading. Thank you for thinking with me. Thank 

you for looking at the system beneath the system. 

 

 

 

— Diego Perez Roca 


