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The Topological Snap of Enclosure: 
Preferential Attachment, The Cantillon 
Effect, and the Thermodynamic 
Impossibility of Fair Private Property 
The structural organization of modern economic systems, when subjected to the analytical 
rigors of non-equilibrium thermodynamics, network physics, and systems theory, reveals an 
inherent and inescapable asymmetry that contradicts the ideological premise of "fair" market 
exchange. This analysis explores the core thesis that the deployment of abstract "private 
property" and fiat ledgers over physical, thermodynamic space is not a neutral economic tool but 
rather the forced instantiation of a scale-free network architecture that guarantees asymmetric 
extraction. By synthesizing the preferential attachment models of Barabási and Albert, the 
spatial-temporal disparities described by the Cantillon Effect, and the entropy laws articulated by 
Soddy and Georgescu-Roegen, this paper demonstrates that "fair" capitalism is a mathematical 
and physical impossibility. The resulting system functions as a thermodynamic Ponzi scheme, 
wherein late-arriving nodes—primarily the working class—are ideologically conditioned through 
a "cognitive enclosure" to voluntarily transfer their biological voltage to first-mover origin nodes. 
This systemic extraction is facilitated by a divergence between the exponential growth of virtual 
wealth and the entropic decay of real wealth, leading to a topological snap as the system 
reaches the limits of its finite physical substrate. 

Network Physics and the Origin Node Advantage 
The fundamental architecture of property-based economic systems is best modeled through the 
lens of scale-free networks, which differ fundamentally from random or Poisson-distributed 
networks. In a random network, links are distributed with relative uniformity, resulting in a 
bell-shaped degree distribution. Conversely, scale-free networks are characterized by a 
power-law degree distribution, P(k) \sim k^{-\gamma}, where a few nodes (hubs) possess a 



disproportionately large number of connections while the majority of nodes have very few. 

The Mechanism of Preferential Attachment 

The Barabási-Albert (BA) model identifies two critical components for the emergence of 
scale-free networks: growth and preferential attachment. In this framework, the network 
expands through the continuous addition of new nodes, which do not connect to existing nodes 
at random. Instead, the probability \Pi that a new node will connect to an existing node i is 
proportional to the current degree k_i of that node, represented by the formula: 
This "rich-get-richer" phenomenon ensures that nodes with an initial advantage in connectivity 
are more likely to attract subsequent links. In the context of capital and property rights, this 
implies that any system utilizing a linear timeline to establish claims or accumulate assets 
necessarily favors the origin nodes—those present at the network's inception. The degree of a 
node i at time t grows according to a square root of time, k_i(t) \sim t^{1/2}, meaning the oldest 
node invariably maintains the most links, a phenomenon described as the "first-mover 
advantage". 

The Irreversibility of Hub Dominance 

The power-law distribution resulting from preferential attachment is not a temporary state but a 
stable topological feature of the network. Even when incorporating "node fitness"—a parameter 
representing a node's inherent ability to attract links—the first-mover advantage remains 
dominant unless the fitness of a latecomer is exceptionally high. For most participants (nodes) 
entering a mature network, the probability of overcoming the established hubs is vanishingly 
small. This creates a structural hierarchy where late-arriving nodes are compelled to attach to 
existing hubs to achieve connectivity and survive within the system. 
Network Characteristic Random Network (Poisson) Scale-Free Network (BA Model) 
Degree Distribution Gaussian/Bell Curve Power Law (P(k) \sim 

k^{-\gamma}) 
Growth Pattern Static or Uniform Continuous Addition of New 

Nodes 
Link Selection Random/Equal Probability Preferential Attachment 

(Rich-get-Richer) 
Node Roles Homogenous Participants Dominant Hubs vs. Sparse 

Periphery 
Robustness Vulnerable to Random Failure Robust to Random Failure; 

Fragile to Hub Attack 
In economic terms, "property rights" function as the initial links in this network. Because the 
network is "scale-free," the distribution of wealth and capital naturally follows a power law rather 
than an egalitarian distribution. The "fairness" of the system is thus physically precluded by its 
starting conditions; the act of enclosure establishes the "Origin Node" (Node 0), and all 
subsequent growth reinforces its centrality. 

Spatial Preferential Attachment and Robustness 

The robustness of these networks depends not only on the power-law exponent \gamma but 
also on spatial factors. In a d-dimensional torus model of scale-free spatial networks, new 



vertices are assigned a position and connect to existing ones based on both degree and spatial 
distance. The network remains robust—meaning it retains a "giant component" or a core of 
connectivity—if the power-law exponent \tau is less than 2 + 1/\delta, where \delta represents 
the rate at which connection probability decreases with distance. However, this robustness 
relies on a hierarchically organized core of extremely high-degree vertices. If these hubs are 
disrupted, the network faces a "topological snap" where global connectivity collapses. 
This hierarchical core represents the apex class in a property-based economy. The system is 
robust to the failure of millions of peripheral nodes (the working class), as their individual lack of 
connectivity does not threaten the giant component. However, the entire structure is "fragile" to 
attacks on the hubs, which explains why the preservation of central financial institutions is 
treated as a physical necessity for the survival of the capitalist network. 

The Cantillon Effect as a Law of Physics 
While network physics describes the static and growth-based architecture of property, the 
Cantillon Effect provides the dynamic law governing the distribution of energy (capital) within 
that architecture. Richard Cantillon observed in the 18th century that an increase in the money 
supply does not result in a uniform or instantaneous rise in prices; rather, it creates a sequential 
ripple of redistribution. 

Sequential Money Injection and Energy Gradients 

In thermodynamic terms, the injection of new money into an economy is analogous to the 
introduction of a high-energy gradient at a specific point in a fluid system. The first recipients of 
the new money—those closest to the source of issuance, such as central banks or mining 
owners—benefit by being able to spend the capital before it has fully circulated and before 
prices have risen to reflect the new supply. These first recipients capture real wealth 
(low-entropy matter and energy) at the old price levels. 
As the money permeates the network, it does so through sequential transactions. This creates a 
time interval where purchasing power is unevenly distributed—a concept known as "sticky 
money". By the time the increased money supply reaches the periphery of the network (the "last 
recipients" or the working class), prices for essential goods have already increased. This 
process is essentially a regressive tax, transferring purchasing power from those furthest from 
the money source to those nearest to it. 

The Physics of "Sticky" Distribution 

The Cantillon Effect is not merely an economic quirk but a consequence of the finite speed of 
information and energy transfer in a physical system. The "river" of money does not double its 
speed when the volume is doubled; instead, it pools and flows along existing institutional paths. 
This leads to structural changes in production: for example, early recipients may spend their 
new wealth on luxury goods, causing more land to be devoted to vineyards and pastures 
instead of grain for the general populace. 
Phase of Money 
Injection 

Recipients Economic Impact Physical Analogy 

First Round Banks, Asset Owners, 
Mine Owners 

Immediate increase in 
purchasing power; 

High-potential energy 
source at a specific 



Phase of Money 
Injection 

Recipients Economic Impact Physical Analogy 

capture of real assets 
at low prices. 

point. 

Middle Rounds Entrepreneurs, Skilled 
Artisans 

Relative prices begin to 
shift; demand for luxury 
goods increases. 

Sequential heat 
transfer through a 
medium. 

Final Round Fixed-wage earners, 
Laborers, Savers 

Prices have fully 
adjusted; purchasing 
power is diminished; 
relative 
impoverishment. 

Energy dissipation at 
the system's 
sink/periphery. 

The Cantillon Effect proves that money is not "neutral" in the short or medium run. Because the 
"short run" transition can last for a considerable period—simulations suggest 8 to 12 cycles—the 
winners and losers are determined by their topological proximity to the injection point. The first 
recipients effectively front-run the inflationary wave, accumulating assets that serve as "links" in 
the scale-free network, further reinforcing their hub status. 

Thermodynamic Reality vs. The Mathematical J-Curve 
The central paradox of modern economics is the attempt to reconcile a mathematical system of 
infinite growth with a physical substrate governed by the Second Law of Thermodynamics. 
Frederick Soddy, a pioneer in ecological economics, identified this conflict as the mismatch 
between "Real Wealth" and "Virtual Wealth". 

Real Wealth and Entropic Decay 

Soddy defined real wealth as physical assets that provide utility: food, buildings, equipment, and 
energy. All real wealth is subject to the laws of thermodynamics; it inevitably rots, rusts, wears 
out, or is consumed. In thermodynamic terms, real wealth is "low entropy" (ordered structure 
available to do work) that eventually becomes "high entropy" (disordered waste). 
In contrast, "Virtual Wealth"—money and debt—is a mathematical accounting device. Unlike 
physical goods, virtual wealth is subject only to the laws of mathematics, allowing it to grow 
effortlessly and indefinitely through compound interest. This creates a divergent J-Curve where 
financial obligations grow exponentially (V(t) = V_0 e^{rt}) while the physical resources required 
to satisfy those obligations are constrained by the S-Curve of biological reality and resource 
availability. 

The "Thermodynamic Ponzi" Logic 

A system that demands infinite growth from a finite substrate operates as a "Thermodynamic 
Ponzi Scheme". To pay interest on a debt-based currency, the system must perpetually expand 
its "enclosure" of the physical world—mining more minerals, clearing more land, or 
commodifying more human attention. Nicholas Georgescu-Roegen argued that the economic 
process is not circular but unidirectional and irrevocable; it is a "partial process" that converts 
valuable natural resources into valueless waste. 
Every act of "production" is, in entropic terms, a deficit. The cost of any economic enterprise is 



always greater than the product because the conversion of low-entropy stocks (like copper ore) 
into ordered goods (like copper metal) creates a more than compensating increase in the 
entropy of the surroundings. The belief that technology can "unbind" bound energy or that 
recycling can solve resource limits is a "recycling fallacy"; the entropic cost of recycling itself 
eventually outweighs the benefits. 

Agricultural Mechanization as Entropic Debt 

A salient example of this thermodynamic asymmetry is the mechanization of agriculture. While 
perceived as "efficient," it is "antieconomical" in the long term because it shifts food production 
from a "flow" source (solar radiation) to a "stock" source (terrestrial low-entropy minerals and 
fossil fuels). Solar energy is an abundant flow that humans cannot control, whereas terrestrial 
stocks are finite and manageable but being depleted at an accelerating rate. By tying the global 
food supply to finite terrestrial stocks, the economic system accelerates the arrival of its own 
thermodynamic limits. 
Concept Thermodynamic Reality 

(S-Curve) 
Financial Abstraction (J-Curve) 

Primary Law Second Law of 
Thermodynamics (Entropy) 

Laws of Arithmetic (Compound 
Interest) 

Material State Ordered Low-Entropy 
Matter/Energy 

Symbolic/Digital Debt and 
Credits 

Time Orientation Unidirectional/Irrevocable 
Decay 

Reversible/Infinite 
Accumulation 

Limit Carrying Capacity of the 
Biosphere 

Theoretically Boundless 

Long-Term Outcome Heat Death/Equilibrium Systemic Overheating/Collapse 
As the system approaches its physical capacity limit, it enters a state of "financial saturation". In 
this phase, the "Saturation Paradox" occurs: as discounting cash flows approach the saturation 
percentage, returns appear to intensify hyperbolically even as the underlying physical system 
becomes unstable. This systemic overheating often precedes a "Natural Ponzi" dynamic, where 
investment inflows are driven by momentum and the need to service existing debt rather than 
fundamental production. 

The Cognitive Enclosure (The "Glamour Spell") 
The persistence of this extractive system is not maintained through physical force alone, but 
through a "cognitive enclosure"—an ideological framework that limits the human capacity to 
imagine alternatives. Mark Fisher termed this phenomenon "Capitalist Realism," defining it as 
the widespread sense that capitalism is the only viable political and economic system. 

Capitalist Realism and Hegemony 

Capitalist realism functions as a form of cultural hegemony (as described by Antonio Gramsci), 
where the interests of the apex hubs are internalized as "common sense" by the peripheral 
nodes. This ideology co-opts dissent by commodifying it and metabolizing anti-capitalist ideas 
into products for consumption. One example of this co-option is "corporate anti-capitalism," 
where the system organizes its own protests (e.g., Live 8) to avoid being identified as a 



hoarding "Father figure". 
The "illusion of meritocracy" serves as the primary psychological mechanism for sustaining 
extraction. Participants at the periphery are programmed to believe that success is a function of 
individual "fitness" or effort. However, as the network physics of the Barabási-Albert model 
proves, the "first-mover advantage" creates a structural barrier that merit alone cannot 
overcome. The belief that one can achieve hub status in a mathematically closed system 
encourages "dissipative coupling," where individuals devote their biological energy to 
maintaining the order of external, extractive nodes in exchange for the "glamour" of potential 
upward mobility. 

Behavioral Economics of Status and Scarcity 

The cognitive enclosure is further reinforced by the behavioral economics of status signaling. In 
a system of extreme inequality, social worth is resolved into exchange value. This creates a high 
"cognitive load" on the working class, as the pressure of competition and the threat of scarcity 
impair long-term decision-making and foster a sense of fatalism. Mental health issues, such as 
depression and anxiety, are often treated as individual pathology rather than systemic 
symptoms of being a "battery" for a thermodynamic Ponzi scheme. 

Co-option and the Evasion of Responsibility 

A key success of the current global elite is the avoidance of being identified with the "malevolent 
Father" figure that hoards resources. By positioning themselves as facilitators of "aid" or 
"innovation," they evade the "hysterical demands" of protesters who lack a coherent alternative 
economic model. This evasion ensures that protests remain a form of "carnivalesque 
background noise" that does not threaten the topological integrity of the hub-and-spoke 
extraction mechanism. 

The Synthesis: The Topological Snap 
The intersection of these four vectors—network physics, the Cantillon Effect, thermodynamic 
entropy, and cognitive enclosure—reveals a system that is fundamentally predatory and 
destined for failure. The "Topological Snap" occurs when the tension between the J-Curve of 
mathematical debt and the S-Curve of thermodynamic reality becomes too great to be sustained 
by further enclosure or ideological manipulation. 

The Impossibility Theorem of Fairness 

The "impossibility theorem of fairness" in algorithmic literature states that it is impossible to 
satisfy multiple intuitive definitions of fairness simultaneously under unequal base rates. In the 
"private property" network, the "base rate" is the unequal starting condition of the origin nodes. 
Because the system is built on preferential attachment and growth, "fair" distribution would 
require the constant deletion of links from the hubs—an action the system classifies as "theft" of 
private property. Thus, the "sanctity" of private property is the mathematical rule that forbids 
fairness. 



The Natural Ponzi Evolution 

When a market becomes saturated (reaching levels between 0.7 and 0.9 on the logistic scale), 
it undergoes "bifurcation," shifting from a market-driven expansion to an intentional manipulation 
phase. This is the "Natural Ponzi" state, where the system must "cannibalize" its own peripheral 
nodes to maintain the illusion of growth for the apex hubs. The Enron collapse serves as a case 
study for this "systemic overheating," where the share price was driven to a saturation point that 
made collapse inevitable once investor confidence vanished. 
| Systemic Driver | Mechanism of Action | Resulting Inequality | | :--- | :--- | :--- | | Network 
Topology | Preferential Attachment (Growth + Hubs) | Structural first-mover advantage; wealth 
concentration. | | Monetary Flow | Cantillon Effect (Injection Points) | Sequential transfer of 
value to the top/core. | | Thermodynamics | Entropy vs. Mathematical Growth | Consumption of 
the biosphere to pay "virtual" interest. | | Cognitive Frame | Capitalist Realism (Glamour Spell) | 
Voluntary energy transfer (biological voltage). | 

Conclusion 
The deployment of private property as an abstract ledger over thermodynamic space is the 
forced instantiation of a scale-free network. By the laws of network physics, this structure 
guarantees that wealth and power will accumulate at the origin nodes through preferential 
attachment. The Cantillon Effect ensures that these hubs are the primary beneficiaries of 
monetary expansion, allowing them to capture real wealth before the resulting entropy (inflation) 
reaches the rest of the network. This process is inherently unsustainable, as it attempts to 
generate infinite mathematical growth from a finite, decaying thermodynamic 
substrate—effectively operating as a Ponzi scheme that mines the biosphere and human 
biological voltage. 
"Fair" capitalism is a mathematical impossibility because the system’s topology is designed for 
extraction rather than equilibrium. The cognitive enclosure of capitalist realism maintains this 
extraction by preventing participants from perceiving the rigging of the game, compelling them 
to exhaust their energy in pursuit of a first-mover advantage that has been structurally 
foreclosed. The inevitable "topological snap" occurs when the physical limits of the Earth can no 
longer support the exponential demand of the virtual ledgers, leading to a systemic collapse that 
no amount of ideological "glamour" can prevent. 

TL;DR Summary: The "Rigged Game" Theory 

If you’ve ever felt like the economy is a game where you’re always losing ground no matter how 
hard you work, you’re right. It’s not just "bad luck" or "corruption"—it is the literal laws of math 
and physics at work. 

1.​ The First-Mover Cheat (Network Physics): Imagine a social network where the first 
person to join gets a tiny piece of everyone else's future income. As more people join, that 
first person becomes a "hub." Because the system is built on "preferential attachment," 
new people must connect to the hubs to survive. The math says the hubs get richer just 
by existing, while you get "links" (debt) just by joining late. 

2.​ The Invisible Tax (Cantillon Effect): When the government prints money, it doesn't just 
fall from the sky into everyone’s hands equally. It goes to big banks and the super-rich 
first. They use it to buy houses and stocks before the prices go up. By the time that 



money gets to your paycheck, the price of eggs and rent has already doubled. You are 
essentially paying for their head start. 

3.​ Real Wealth vs. Fake Numbers (Thermodynamics): Everything real (food, fuel, wood) 
eventually rots or gets used up. This is the law of entropy. But "debt" and "interest" are 
just math on a screen that can grow forever. Trying to pay off an infinite pile of debt using 
a finite planet is a Ponzi scheme. We are currently mining the Earth to death just to keep 
the numbers on the screen going up. 

4.​ The "Glamour Spell" (Cognitive Enclosure): We stay in this system because we’ve 
been told there is "no alternative." We are brainwashed to believe that if we work hard 
enough, we can become a "hub." But the spots were filled before you were born. You are 
being used as a "biological battery," giving your life energy to a machine that was 
designed to never let you win. 

The Bottom Line: The system isn't "broken"—it’s working exactly how it was designed. It is a 
vacuum that pulls energy from the bottom and blows it to the top. The only way to win is to 
realize the game is rigged and start imagining a new way to live that doesn't rely on infinite 
growth on a finite planet. 
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