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EXECUTIVE BRIEFING

The Entropy Effect:

How the Second Law of Thermodynamics Explains and Corrects the Social Sciences



Author: Joseph Chong, Dipl.-Ing. (TU)

Target Audience: Sovereign Decision-Makers, Institutional Asset Allocators, Sophisticated Retail Investors & Private Wealth Managers, Systemic Risk Strategists, and Cross-Disciplinary Academics

Executive Summary & Core Thesis

Modern social sciences, conventional economics, and romantic political theories fail systematically because they operate on a fundamental fallacy: the assumption that order, peace, honesty, equity, and market equilibrium are natural baseline states.

The Entropy Effect replaces these illusions with the physics of statistical mechanics. Applying Ludwig Boltzmann’s formulation of the Second Law of Thermodynamics (S = k ln W) to human collectives and capital markets (Negentropism), this book proves that chaos, decay, conflict, sloth, price instability, and competitive margin erosion are high-probability thermodynamic guarantees.

Systemic order and corporate returns are far-from-equilibrium states maintained solely through continuous, disciplined energy work. Without rigid boundary constraints, inescapable penalty mechanisms, and quantitative moat defence, all human institutions and capital assets inevitably decay into baseline entropy.



The Four Operational Pillars

• Pillar I: Foundational Axioms & Human Hardware (Ch. 1–10)

1. Conflict & Betrayal: Proving that peace is a transient, low-entropy anomaly requiring constant defence work, and deriving the exact mathematical activation threshold where defection becomes thermodynamically favoured over loyalty.

2. Mind & Ignorance: Mapping the neuro-metabolic cost of cognitive control, exposing Homo economicus as a physical impossibility, and demonstrating why unconstrained pure capitalism undergoes rapid half-life decay.

3. Injustice & Corruption: Analysing global crime clearance matrices and demonstrating how incorruptibility requires structural penalties rather than moral appeals.

• Pillar II: Macro-Policy, Housing & Demographic Engineering (Ch. 11–18)

4. Real Options Housing Buffers: Demonstrating why unbuffered real estate markets default to displacement, and detailing the mechanics of time-locked housing reserves (BTO Plus) and Sovereign Housing Stabilization Funds.

5. Demographic Energy Surplus: Evaluating total fertility rate collapse through stress and structural rearing costs.

• Pillar III: Quantitative Capital Allocation & Moat Arbitrage (Ch. 19)

6. The DDM-CAP Bridge: Transforming qualitative corporate moats into an exact, quantitative valuation tool by isolating the Competitive Advantage Period (TCAP) directly from discounted cash flow mechanics. This enables institutional funds and self-directed investors to execute duration arbitrage on mispriced equity moats.

7. Sovereign TIER Screening: Filtering capital through hard transparency floors, productivity-to-wage growth ratios, and contractual enforcement boundaries.

• Pillar IV: Full-Circle Unification & Cosmic Physics (Ch. 20)

8. The Fermi Paradox: Proving “The Great Silence” is the Second Law operating at a cosmic scale.

9. Kardashev Correction: Proving civilizational longevity is achieved through homeostatic, low-entropy boundaries rather than unconstrained expansion.

Multi-Tier Strategic Utility

1. For Sovereign Statecraft & Policy: Provides explicit blueprints for urban defence geometry, counter-cyclical strategic housing reserves, and non-linear nuclear deterrence to preserve national longevity.

2. For Institutional Asset Allocators & Sovereign Wealth Funds: Replaces qualitative investment committee debates with a closed-form quantitative engine to systematically exploit mispriced moat durations across global equity markets.

3. For Sophisticated Retail Investors & Private Wealth Managers: Equips individual market participants with desktop-executable valuation formulas to extract market-implied moat lengths (TCAP), actionable strategies to protect private capital against central bank inflation erosion, real estate friction-reduction techniques (apartment staging), and the “Cognitive Toggling” framework derived from Real Options Theory to eliminate emotional noise during market panics.
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CHAPTER 1

An Overview of the Second Law of Thermodynamics



The second law of thermodynamics did not emerge as a single “eureka” moment; rather, it evolved from a practical need to make steam engines more efficient into a fundamental principle of the universe. The second law is considered an observed law or a fundamental postulate that cannot be derived from other principles. It’s a statement about how the universe behaves based on countless observations, not a mathematical conclusion from deeper axioms.

The second law of thermodynamics states that the total entropy (disorder or the irreversible loss of potential energy) of an isolated system always increases over time, or remains constant in ideal, reversible cases.

1.1 The Quest for Efficiency (1824)

The story begins with Nicolas Léonard Sadi Carnot, a French military engineer. During the Industrial Revolution and in the aftermath of Napoleon’s defeat at Waterloo in 1815, he wanted to understand why steam engines were so inefficient. The French attributed their defeat partly to British industrial efficiency. He realized there was an upper limit to how much work an engine could extract from heat. His “Carnot Cycle” proved that heat naturally flows from hot to cold, and you can never convert 100% of that heat into work.

Defining the Law (1850s)

Two scientists independently formalized Carnot’s observations into what we now call the Second Law:

Rudolf Clausius, a German scientist (1850): He stated that heat cannot pass from a colder body to a warmer body without some other change occurring simultaneously. In 1865, he coined the term “entropy” (from the Greek word for “transformation”) to measure this “lost” energy that cannot be used for work. The Clausius formulation is the one which most engineers and naval architects are familiar with. The Clausius inequality is the bedrock of classical thermodynamics. It defines entropy (S) in terms of heat transfer (Q) and absolute temperature (T). For any spontaneous process in an isolated system, the change in entropy must be greater than or equal to zero:

dS ≥ dQ/T

For engineers, thermodynamics is a functional tool—you need to calculate the efficiency of a diesel engine and dS=dQ/T is the “working” equation that gets the job done.

Lord Kelvin, a British physicist (1851): He focused on the impossibility of a “perpetual motion machine.” He argued that it is impossible to derive mechanical effect from any portion of matter by cooling it below the temperature of the coldest of the surrounding objects.

The Statistical Revolution (1870s)

Ludwig Boltzmann, an Austrian physicist, changed the game by looking at thermodynamics through the lens of atoms and molecules (Statistical Mechanics). He redefined entropy not just as lost heat, but as a measure of disorder or the number of possible microscopic ways a system can be arranged.

He famously expressed this with the formula:

S = k ln (W)

Where S is entropy, k is Boltzmann’s constant, and W is the number of real-time microstates and ln(W) is the natural logarithm of W. W comes from the German “Thermodynamische Wahrscheinlichkeit” (multiplicity). This shifted the law from an absolute “never” to a “statistically highly improbable”. It can be shown that the Clausius formulation is a subset of the Boltzmann formulation.

1.2 Reality isn’t what it is

I know for some readers that the above physics is quite daunting but rest assured that this is as difficult as it gets. The trick for grasping physics is to suspend one’s perception of reality. One needs to trust the experimental data and the mathematics that describes the reality. This is what I told both my younger sister and daughter when I first started tutoring them in physics. Both eventually went on to top in the subject in their respective schools.

The failure to suspend one’s perception of reality could result in a mental block or dead end. Sir Isaac Newton himself was ironically perhaps the best example of this mental dead end. He had brilliantly formulated the equations for gravity, but he had no clue of what gravity was, how a force could work at great distances across the vacuum of space. Although he publicly brushed aside criticism from other great scientists like Leibniz, who independently developed calculus, Newton was bothered by the question of what gravity was until he died.

He was trapped mentally by assuming that gravity is a force because it looks like a force and behaves like a force. According to Einstein, gravity is not a force but geometry. It’s the consequence of the curvature of space-time. Space-time is not merely a mathematical concept. With the discovery of gravitational waves, space-time is a physical reality.

1.3 The most elegant universal law.

Some of the physical implications of the second law of thermodynamics are as follows:

1. How the universe will end. According to the Second Law, the total entropy of an isolated system (the universe) can only increase. Currently, we live in a state of relatively low entropy because energy is concentrated in stars and galaxies. However, as the Clausius formulation (dS ≥ dQ/T) dictates, every time a star burns or a car engine cycle, some energy is degraded into waste heat. The Final State: Eventually, all “usable” energy (the ability to do work) will be converted into thermal equilibrium. Every point in the universe will be the exact same temperature (just a fraction above absolute zero). Regardless as to how things evolve, nature has already written the final scene. The Heat Death: The Universe as a Cold, Dark Grave. Thus, there’s no such thing as “renewable” energy, which is an unscientific misnomer. You cannot renew useful energy.

2. The Arrow of Time: Why the Past is “Locked”. The Second Law is the only law of physics that distinguishes between the past and the future. The Time Travel Barrier: To travel back in time, you would have to reverse the entropy of the entire universe simultaneously. You would have to force the high-probability state (example: shattered glass) back into the low-probability state (whole glass) without generating more heat in the process. This violates the Second Law.

3. Eternal life is impossible. Eternal life is not possible because you will require an infinite amount of energy to maintain the body without aging. It’s like a perpetual machine, 100% efficient engine. Autophagy, which does not violate the second law of thermodynamics, will slow the ageing process but it will not reverse it.

4. The Golden Gate Bridge in California will turn into piles of rust left on its own. However, a pile of rust will never turn itself into an iconic steel bridge left on its own. There is only one specific set of microstates (W) that results in the functional, low-entropy geometry of the Golden Gate Bridge. There are trillions of microstates that represent a pile of oxidized iron flakes. Since the universe is a game of probability, the bridge is constantly “trying” to reach its most probable state: the rust pile.

The second law of thermodynamics Is constant throughout the universe. It is operating within our bodies, immediate environment and in the distant galaxies. The law is valid even within the confines of a black hole. It is literally “here, there and everywhere”. This happens to be the title of a song by The Beatles too.

1.4 The Discovery: The second law applied to the social sciences

However, I discovered that the second law of thermodynamics can also be applied to the social sciences, which may be more useful than the Theory of Relativity to the average person around the world. Indeed, this discovery has been lying around like a gold nugget in a clear streambed since 1877, when Boltzmann first published his famous paper.

Using the Boltzmann formulation of the second law of thermodynamics, it is possible to derive axioms for the social sciences via axiomatic deduction.

These axioms are universal in nature because the second law of thermodynamics is a universal law that applies to isolated systems; and the universe is an isolated system.

Although the Earth is an open system, it is, however, a subsystem of the universe. Whatever Axiom that applies to the universe, must therefore also apply to humanity.

I have called the thought framework which encompasses the derived axioms and their applications “Negentropism.”





CHAPTER 2

The Axiom of Conflict



2.1 The Statistical Inevitability of Conflict

Using the Boltzmann formulation, we define Peace as a specific, highly ordered arrangement of human variables. For a society to be “at peace,” thousands of variables—border agreements, resource distribution, psychological restraint, military deterrence and legal adherence—must be aligned in a very specific, narrow configuration. In Boltzmann’s terms, W (the number of microstates) is very small.

This represents a state of extremely low probability (low entropy).

In contrast, Conflict represents the vast majority of all possible arrangements of these variables. It is the state of highest probability (high entropy). Therefore:

• Axiom: Conflict is the natural, high-entropy state for humanity.

• Correlative: Peace is a transient, low-entropy anomaly that requires constant energy expenditure to maintain. The moment that “work” declines, the system naturally collapses back into its most probable state: violence.

Hence, the axiom of conflict can be stated as follows:

Conflict, and not peace, is the default state for humanity.

2.2 The Illusion of “Peace and Progress”

Standard social sciences teach that humanity is on an upward trajectory of “progress.” The Entropy Effect dictates the opposite:

• What we call “civilization” is merely a temporary localized reduction in entropy.

• Without the input of sufficient work, the natural direction is decay and not progress. This “work” takes the form of governance, law enforcement, and diplomacy. The moment the input of work drops below the decay threshold, the system does not just “sit still”; it slides immediately and inevitably toward conflict.

Indeed, the historical data shows that over 5,000 years of recorded history, there has not been a single year of continuous peace on Earth. It has been a continuous process of deadly riots, genocide, civil wars, religious wars and racial wars and so forth. The 5,000 years of recorded history act as the empirical proof of The Axiom of Conflict. The saying: “It is easy to start a war but difficult to stop it.” is also consistent with the Axiom of Conflict.

If we define conflict as the “default,” then Peace is an artificial energy-intensive construct. This challenges the entire Western liberal tradition which views peace as the “natural” state of man and war as a “breaking of the peace.” My axiom flips this: War is the natural state, and peace is a temporary, energy-and-effort intensive interruption to achieve.

If we accept that Conflict is the default state, then the “Defence” of a nation is no longer a political choice or a budgetary preference—it becomes a thermodynamic necessity for survival.

The Mechanics of the “Defence” Requirement

In thermodynamics, if you have a pocket of low entropy (an ordered society) surrounded by high entropy (the natural state of conflict), the Second Law dictates that the boundary will eventually fail and the two will equalize unless work is performed to maintain that boundary. A nation is essentially a “low-entropy shell.” Within its borders, there is a specific order: laws, commerce, and relative safety. Outside those borders, the “Entropy Effect” is constantly exerting pressure to break down that order.

The Fallacy of Disarmament

Many social theories suggest that if one nation disarms, others will follow, leading to global peace. Through the lens of the Entropy Effect, this is a physical impossibility. Disarmament reduces the “Work” being done to maintain the boundary, which simply allows the external entropy (conflict) to flood in faster. A society that prioritizes “social goods” (high-order luxuries) while neglecting defence is essentially consuming the “energy” required to maintain its existence. It is choosing to let its “insulation” rot. History’s record of genocide and conquest occurs at the moment the defence boundary fails and the high-entropy state of “Total War” rushes in to equalize the system.

Any defence force must not only be adequate, but it must be efficient. In nature, the system which uses the least amount of energy will prevail. Compulsory national service, or NS, is perhaps the most efficient way of organising a defence force.

2.3 Compulsory National Service

National Service acts as a social polymer. By involving the entire citizenry, one is weaving the “defence requirement” into the very fabric of the population’s microstates. In Singapore, support for national service stands at more than 92% currently. This means that the support cuts across age groups, gender, race and religion. 92% means that even those who are currently serving full time national service and suffering the rigours of realistic military training are supportive.

• Redundancy: In thermodynamics, systems with high redundancy are more resilient to failure. A citizen-soldier base ensures that even if the leadership is disrupted, the system retains the energy (will and capability) to resist disorder.

• Cost Distribution: The “energy cost” is distributed across the entire population rather than concentrated in a high-cost professional elite.

The efficiency of National Service lies in its military capability and its ability to lower internal social entropy by creating a unified national identity. This is evident in countries like Finland, Switzerland, Israel, South Korea and Singapore.

There are many stories of soldiers from the same Singaporean reservist units who are already in their ‘70s still meeting up. It’s not only to talk about old times. Many of these people have forged business connections; very often as equity partners or lenders. This is the “hidden economy” of trust. In traditional finance, credit scoring is based on historical data—past payments and collateral. However, that data is “thin” because it doesn’t account for character under extreme stress.

The “Combat Credit Score”

When you serve with someone, you see their “true north.” You know if they take responsibility for a mistake, if they are resilient when exhausted, and if they are reliable when the “consequences” are real. In a reservist unit, the “social penalty” for betrayal is total. If a man “betrays” a business partner who was also his platoon mate, he isn’t just losing a partner; he is being exiled from a 50-year-old brotherhood. That is a massive deterrent against bad behaviour.

National Service serves as a long-term, high-stakes vetting mechanism that far exceeds the predictive power of a bank’s algorithm or a LinkedIn profile. From a strategic and “negentropic” perspective, this lifelong bond functions as a massive reduction in transaction costs for the rest of one’s life. Social entropy is the tendency for human relationships to break down due to suspicion and friction. The NS bond acts as a stabilizing energy that keeps the partnership “ordered” over decades.

This is why Singapore’s NS is a competitive economic advantage, not just a military one. It creates a “High-Trust Society” within the business elite and the working class alike. When a country’s business leaders have a “combat-verified” trust in one another, the speed of commerce increases because the “fear of betrayal” is structurally minimized. This may explain why petty theft is almost non-existent in Singapore and why Singaporeans are prepared to queue up in an orderly way, which is very visible at hawker centres even during the lunchtime rush hour.

It also explains why Singaporeans do not appreciate ostentatious displays of wealth. Indeed, if you’re a billionaire and you have to serve your reservist obligations, you may not want to report for reservist duty in your Ferrari. If a billionaire is a Corporal and his Platoon Sergeant is a taxi driver, the Ferrari becomes a liability. This is probably why “old money” in Singapore is often remarkably quiet. They understand that in a society built on the shared sacrifice of NS, rubbing one’s wealth in the faces of those you might have to rely on in a foxhole is not just bad taste—it’s a strategic error. Mr Ho Kwon Ping, executive chairman of the Banyan Group and one of the richest persons in Singapore, is quick to remind any listener that he served 30 months of national service in a combat role.

The Neurochemistry of “Shared Suffering”

The “bonding” you see in the training isn’t just psychological; it is indeed neurochemical. When combat engineering cadets undergo the “turnout” in the rain or the intense coupling work of the M3G rigs, their brains are likely experiencing two major shifts:

• Oxytocin Release: Often called the “bonding hormone,” oxytocin is released during shared physical hardship and synchronized activity. It increases trust and reduces the fear response toward those within the “in-group.”

• Endorphin Synchrony: Studies on military units and athletic teams show that performing gruelling tasks together raises the pain threshold of the entire group. This creates a “collective effervescence”—a feeling of being part of a single, invincible organism.

Instructions and commands are issued in proper English in the Singapore military always but when there is stress during training the lingua Franca is invariably Singlish. Looking at Singlish from a linguistic angle is misguided. Chimpanzees groom one another to bond. Singaporeans use Singlish. Singlish is not a “broken” language, but as a high-trust social signalling mechanism.

In stressful environments, the “proper” formal language of the state (English) often feels too clinical or distant. Singlish, with its unique rhythm and economy, serves as the “intimate” code of the tribe. The transition to Singlish under stress is a biological reflex for bonding. Personally, I find Singlish jarring but I will code switch to Singlish if there is a need to “connect” to a fellow Singaporean.

• The “In-Group” Signal: When a commander or a fellow soldier switches to Singlish in the mud, they are signalling: “I am one of you.” It strips away the hierarchy of the “University Graduate” or the “Professional” and replaces it with the shared identity of the “Singaporean Son.” Singapore is probably the only place in the world where Chinese, Malay and Indian Singaporean soldiers can curse in Singlish and Hokkien fluently.

• Lowering the Cognitive Load: In high-stress situations the brain prioritizes speed. Singlish is linguistically “lean”—it removes unnecessary syntax, allowing for lightning-fast communication that is still perfectly understood within the group.

By allowing different races and social classes to utilize this “Singlish grooming” and undergo chemical bonding, the state is effectively fighting social entropy.

• Breaking Sub-groups: Without NS, the natural tendency would be for people to drift into silos based on race or wealth.

• The Stabilizing Force: The “blood, sweat, and tears” act as the “energy input” required to keep the system (the nation) in a state of high order and low fragmentation.

2.4 National Service in Israel

The bonding and field credit score appears in Israel as well. The Israeli reservist (Milu’im) system creates a “Field Credit Score” that is arguably the most powerful in the world.

• Unit Continuity: In Israel, reservists don’t just “serve”; they often serve in the same unit for 20 to 25 years. They grow old together, from age 18 to 40+.

• The Business Network: This creates a level of trust that bypasses traditional due diligence. In the Israeli tech sector, it is common for entire founding teams to be composed of members from the same elite units (like Unit 8200 or the Paratroopers).

• Investment “Alpha”: Venture capitalists in Israel often look at a founder’s military unit as a more reliable indicator of success than their university degree. A man who was a reliable sergeant in a combat unit for 15 years has a “structural integrity” that is bankable.

If a former platoon mate betrays a business partner, he isn’t just losing a contract; he is losing a brother he has bled with for two decades. The social penalty is so high that it creates a “Low-Entropy” business environment where deals are closed on a handshake because the “field credit score” is already verified.

Israel, like Singapore, is a fragmented society (Secular vs. Religious, Ashkenazi vs. Mizrahi). Without the IDF, tribalism would likely tear the country apart from within.

• The Great Leveller: In a tank crew, the CEO of a multi-billion dollar company might be the driver, and his boss (the tank commander) might be a schoolteacher.

• The “Shared Code”: Like Singlish, the IDF has its own slang and codes that act as “social grooming,” allowing these disparate tribes to bond under pressure.

2.5 Swiss Unity and National Service

Switzerland is a high-entropy “impossible state.” It has four official languages (German, French, Italian, Romansh), two major religions that once fought bloody civil wars (Catholic and Protestant), and 26 cantons with fierce local identities. By all conventional measures, Switzerland should have seceded into its constituent tribes centuries ago.

Switzerland’s survival is not a “miracle of tolerance”; it is a result of a High-Energy Militia System.

• The Shared Ordeal: Since the Constitution of 1848, the Swiss have used mandatory service to force the “German Tribe,” the “French Tribe,” and the “Italian Tribe” into the same mountain bunkers.

• The “Citizen in Uniform” (Zivilist in Uniform): The Swiss do not have a professional army that sits apart from society. The “army” is the society. Every Swiss man is a soldier who keeps his rifle at home. This creates a permanent, distributed “Binding Energy” that prevents any one region from drifting away.

Language is a natural tribal barrier. Switzerland solves this through the “Bunk Effect”:

• Forced Mixing: While units are often organized by language, the higher command and specialized units force the different linguistic groups to interact under pressure.

• The “Common Code”: They develop a shared “Soldier-Swiss” identity that is stronger than their cantonal identity. As one Swiss officer put it, the military is the “biggest melting pot” in the country—it takes a farmer from a German-speaking valley and makes him a brother to a banker from French-speaking Geneva.

The “Field Credit Score” in the Alps

Switzerland is the original “Trust Network” powered by service. For decades, being an officer in the Swiss military was a prerequisite for high-level positions in Swiss banking and industry. Just as in Singapore and Israel, a Swiss CEO knows that if a candidate was a successful Captain in a mountain infantry unit, they have been “stress-tested” in a non-market environment. The “Field Credit Score” provides the negentropy required for a high-trust economy.

Switzerland actually faced its secession moment in 1847, when several Catholic cantons tried to break away. This was the 1847 Sonderbund War. It ensued after seven Catholic cantons formed the Sonderbund (“separate or special alliance”) in 1845 to protect their interests against a centralization of power. The federal victory led to the 1848 Constitution, which mandated the Federal Army. The Swiss realized that “hope” and “treaties” weren’t enough to stop the tribes from fighting. They needed a physical mechanism (conscription) to force the people to work together. They haven’t had a civil war since.

2.6 National service and military reserves

National service is also the most efficient way of building military reserves. The reserve force acts like options as in Real Options Theory. The reserves played the key role in the Yom Kippur war of 1973 and in all the battles of the Second World War. If we view a nation as a system fighting entropic decay (invasion or collapse), the Reserve Force is the social equivalent of Stored Potential Energy.

It is the efficiency of national service and reserve force creation which has allowed countries like Singapore, Switzerland, Finland and Israel to prosper economically even as they maintain a strong military deterrent.

Although conflict is the default state for humanity. It doesn’t happen all the time because the other negentropic forces at play, such as diplomacy, deterrence, mutual trade agreements keep conflicts at bay. Hence, it is inefficient to have half a million professional soldiers standing around waiting for it to happen. It’s just like the fire brigade in many small communities. They are actually made up of civilians on standby duty.

However, is a strong conventional force of national servicemen and reservists created from ex-national servicemen sufficient?

If the aggressor is nuclear armed and it’s prepared to use nuclear weapons?

In thermodynamics, when a system is subjected to an energy input so massive that it threatens to instantly vaporize the system’s structure, we are no longer talking about “friction” or “pressure”—we are talking about a Singularity.

If a conventional force (no matter how efficient or well-trained) faces a nuclear-armed aggressor, the “Potential Barriers” we discussed (Deterrence, Trade, Diplomacy) are effectively bypassed.

A conventional military is a Mechanical Barrier. It works by matching the kinetic pressure of an invader. However, a nuclear strike is a High-Energy Phase Transition. In a system where an external force possesses the capacity for “Instant Entropy” (Nuclear), a conventional “Potential Energy” defence (Reserves) is an insufficient deterrent. The system must either:

1. Acquire its own capacity for Reciprocal Entropy (Mutually Assured Destruction).

2. Seek protection within a Larger Thermodynamic Envelope (a Nuclear Umbrella/Alliance).

However, because of the Axiom of Betrayal, which we will derive in the next chapter, option 2 is not viable in the long term. The answer appears to be that any country that desires longevity has to have the ability to develop its own nuclear weapons. You may not want to have it but be able to put it together at short notice. An example of this would be Japan.

Here’s a thought experiment. Would the Germans have invaded Czechoslovakia in 1938 or Poland in 1939 or France in 1940 if these countries had nuclear weapons and the means to deliver them to Berlin and vaporise its inhabitants? Hitler would not have invaded. The “Thousand Year Reich” would have been forced into a state of “Containment” by two smaller, democratic neighbours.

A student might ask: “If they can just nuke us, why bother with National Service?” The answer lies in the Continuum of Conflict. Nuclear weapons are “Total Entropy.” Most conflicts occur at lower levels. If you have no conventional force, you invite “Low-Energy Predation” (Annexation, Grey-zone warfare). You would be forced to use a “Nuclear Sledgehammer” to kill a “Conventional Fly”.

2.7 Demolishing the “Peace Dividend”

This was the economic belief that because the Cold War ended, nations could “harvest” the money previously spent on defence and reinvest it in social luxuries.

This is the equivalent of a homeowner deciding that because it hasn’t rained for a month, they can sell the roof for scrap metal. The “Peace Dividend” was actually a process of Systemic Decay.

By diverting energy away from the defence, the West allowed its “Potential Energy” to dissipate. The moment you stop performing work to hold back the external entropy of conflict, the system begins to slide toward its default state: disorder. The “Dividend” was actually a high-interest loan taken from the future, which is now being called in.

ASEAN, Munich and Shangri-La versus Davos

Because the Axiom of Conflict dictates that any closed geopolitical system naturally decays toward maximum entropy—manifesting as friction, miscalculation, and warfare—maintaining an environment of non-war requires a continuous injection of structural work. This principle is part of the DNA of the Association of Southeast Asian Nations (ASEAN). Modern observers frequently misread ASEAN, taking its economic cooperation as a given default and criticizing its pace of market integration. This is structural amnesia.

ASEAN was created in 1967 not as a progressive trade bloc, but as a security shield designed to prevent regional fragmentation amid the structural chaos of the Cold War and the lingering trauma of the Indonesia–Malaysia Konfrontasi. The founders understood perfectly that economic cooperation is a luxury superstructure that cannot exist without a stable, energy-intensive foundation. The primary, non-negotiable work of ASEAN is to maintain that foundation—the foundation of non-war.

The profound utility of this security framework was vividly demonstrated during the Cambodia-Thailand border disputes (2008–2011) over the Preah Vihear temple. When localized, kinetic clashes threatened to trigger a runaway regional escalation, ASEAN stepped in as a diplomatic circuit breaker. By providing an institutional mediating mechanism and deploying Indonesian observers to the border, ASEAN absorbed the system’s sudden thermal spike. It successfully constrained the boundary conditions, forcing the friction to dissipate through diplomatic channels before it could trigger a catastrophic systemic reset.

This is precisely why institutional forums like the Munich Security Conference and the Shangri-La Dialogue are so vital; like ASEAN, they function as real-world geopolitical heat sinks. They do not exist to foster utopian harmony, but to manage boundary conditions between armed adversaries, suppressing systemic noise and allowing states to vent friction through rhetoric rather than kinetic violence.

Taking peace for granted. However, a dangerous psychological paradox emerges when these negentropic mechanisms are highly successful. When an engineered, energy-intensive state of stability is maintained across generations, citizens mistake a fragile, artificial equilibrium for a permanent law of nature. They assume peace is a cost-free baseline, like gravity. If you baseline peace as the default state of the universe, your evaluation of the entire system becomes mathematically inverted; forums like Shangri-La or institutions like ASEAN suddenly look like bloated, inefficient “talk shops” because they fail to deliver harmony or rapid commercial profits.

This structural delusion may be particularly acute in low-entropy hubs like Singapore, where most of the population has never experienced a systemic wipeout. By failing to realize that the success of a defensive security framework is measured entirely by the absence of smoking craters, a complacent society becomes highly vulnerable to the rhetoric of demagogues who dismiss diplomacy as an expensive luxury. In a universe governed by decay, the utility of a negentropic system cannot be measured by what it builds, but by the catastrophic entropic reset it prevents.

In contrast, the World Economic Forum at Davos represents a high-entropy system masquerading as global governance—a literal talk-fest of the confused confusing the confused. While Munich, Shangri-La, and ASEAN deal in the hard physics of survival, Davos treats the luxury superstructure of global commerce and abstract soft-policy as if it operates in a vacuum. Lacking any grounding in the primary security substrate, the Davos forum possesses no true boundary conditions. Without the friction of negotiating hard red lines, its language inevitably degenerates into a self-amplifying loop of buzzwords. It builds no negentropic guardrails; it merely gathers the global elite to collectively admire problems, generating informational noise while doing little actual work to prevent the systemic resets that vaporize civilizations.

2.8 Benefiting from the Axiom of Conflict

From a career planning perspective, defence engineering and weapons design are arguably some of the most stable career paths because conflict is the default state for humanity. In the current 2026 landscape, defence engineering is shifting from “heavy metal” (traditional mechanics) to “digital systems” (AI, autonomous platforms, and cyber).

As conflict is the default state, the demand for systems that manage or deter conflict is inelastic. In 2026, there is a fierce “war for talent” in this sector. Modern defence platforms now require a bridge between software and hardware. The “Moat”: Career stability in defence is high because of the high barriers to entry (security clearances and specialized domain knowledge). Once you are inside the “firewall,” you are part of a critical resource pool that governments are desperate to retain.

But you might not want to be a combat soldier or policeman. Both roles are designed to suppress conflict, but the price paid by the individual varies significantly. A combat officer in any modern military manages “macro-disorder.” The energy output is exponential but infrequent. The risk profile is a “binary event”—long periods of low-entropy (peace) interrupted by a catastrophic phase-shift (war). If that phase-shift occurs, the probability of system failure (death or injury) is localized and extremely high.

Law enforcement manages “micro-disorder” (crime, domestic disputes). This is a continuous, daily friction. The “Slow Decay”: Data indicates that police officers often face a higher rate of long-term biological entropy. Studies show that police officers have a life expectancy significantly lower than the general population—often cited around 57 years in some Western datasets—not primarily due to violence, but due to chronic stress, irregular sleep (metabolic disruption), and the constant “heat” of social friction. The most “stable” position is always the one furthest from the Active Friction Zone.

ST Engineering and Rheinmetall. From an investment perspective, defence companies are beneficiaries of the Axiom of Conflict.

Estimated 30-Year Performance (1996–2026)










	Company

	Estimated Total Return (Dividends Reinvested)

	CAGR (Approx.)

	The “Entropy” Narrative






	Rheinmetall (RHM)

	~3,500% – 4,500%

	~13% – 14.5%

	Highly volatile. It languished during the “low-entropy” years of European peace, only to experience an exponential “heat spike” starting in 2022.




	ST Engineering (STE)

	~1,200% – 1,500%

	~9% – 10%

	The “Steady-State” engine. As the backbone of the SAF, it has provided consistent energy output (dividends) with lower volatility than its German counterpart.






In 1996, Rheinmetall was trading at an adjusted price equivalent of roughly €10–€15. By early 2026, it reached highs near €1,900 before stabilizing in the €1,500 range.

• The “Peace Dividend” Trap: For nearly two decades, Rheinmetall was undervalued because the “Social Sciences” incorrectly assumed the Second Law could be paused (The End of History).

• The 2022 Phase-Shift: When social entropy in Europe spiked (Ukraine conflict), the energy required to restore order (ammunition, tanks) caused the stock to go parabolic. It transitioned from a cyclical industrial to a high-velocity growth stock.

ST Engineering was formed in 1997 through the merger of four local defence companies. Since its early days, it has functioned as a reliable yield play.

• Domestic Monopoly: Unlike Rheinmetall, which competes globally for every contract, STE has a permanent “Work” input from the Singapore government.

• The Yield Advantage: A significant portion of the total return has come from consistent dividends. ST Engineering’s ability to pay dividends is fuelled by the continuous “consumption” of ammunition and hardware. In 2025 alone, their Defence & Public Security segment reported a revenue of SGD 5.33 billion.

• The “Training Tax”: Every time a National Serviceman pulls a trigger, they are effectively transferring energy (taxpayer dollars) into the pockets of the shareholders. About 20,000 fresh recruits are trained every year and 250,000 active reservists also undergo refresher training every year, which include live firing exercises.

If an investor had invested SGD 50,000 in each of the two defence companies in 1996, What would the original SGD 100,000 be worth today?

The SGD 100,000 Portfolio (1996 – 2026)










	Company

	1996 Investment

	Estimated 2026 Value (Total Return*)

	CAGR (Approx.)






	ST Engineering

	SGD 50,000

	~SGD 750,000

	~9.5%




	Rheinmetall

	SGD 50,000

	~SGD 2,300,000

	~13.5%




	Total Portfolio

	SGD 100,000

	~SGD 3,050,000

	~12.0%






*Total Return includes price appreciation and reinvested dividends.

In comparison, SGD 100,000 would have appreciated to about SGD 1.761 million had it been invested in the S&P500 and SGD 1.049 million had it been invested in the MSCI ACWI Global index ETF.

If the universe tends toward disorder, then the most resilient career and investment paths are those that facilitate the ‘Order-Restoration’ process. Whether it is a weapons designer or a shareholder in a defence conglomerate, the goal is the same: to sit at the junction where the state pays its ‘Entropy Tax.’ In this framework, decay isn’t a tragedy—it’s a dividend.”

A real example of the potentially rewarding nature of the Axiom of Conflict is the former President of a major ST Engineering subsidiary, who was my senior by a year at the Institute for Shipbuilding at the University of Hamburg. Although both of us were Singapore government scholarship holders, earned our Diplom Ingenieur (TU) titles a year early and were employed as part-time research assistants at the Germanischer Lloyd research department, I would consider him the better naval architect. I came to this conclusion from his lecture notes and his insightful annotations. I’m forever grateful for his generosity in freely sharing his lecture notes and annotations with me. He was an expert in ship structural design and vibration theory.

Although he has never discussed his net worth with me, we could very conservatively estimate what his net worth is from his compensation at ST Marine over the last 18 years based on public data.

Based on public remuneration data from ST Engineering’s annual reports and typical executive compensation structures in Singapore’s defence-related GLCs (Government-Linked Companies), we can run a “Fun Estimate” of what 18+ years at that level translates to in terms of capital accumulation.

At the “President” level within a major ST Engineering segment, total annual compensation typically falls within a bracket of SGD 1.2M to SGD 2.2M, depending on the year’s performance and segment margins.

• Fixed Salary: ~30% (Stable base energy).

• Variable Bonus: ~35–40% (Linked to the “Work” done—EBIT and EVA targets).

• Share-Based Incentives: ~30% (Alignment with the state’s long-term order).

18-Year Accumulation Model:

• Early Tenure (Approx. 2008–2014): Average ~SGD 1.0M/year.

• Mid-to-Late Tenure (Approx. 2015–2026): Average ~SGD 1.8M/year.

• Total Gross Earnings: Estimated SGD 25M to SGD 30M.

The Net Worth Calculation









	Factor

	Conservative Estimate

	Aggressive Estimate






	Gross Compensation

	SGD 25,000,000

	SGD 30,000,000




	Net After-Tax (Approx.)

	SGD 20,000,000

	SGD 24,000,000






Assuming that he spends about 15% of his net after tax compensation, his estimated net worth ranges from working at the very senior level of ST Marine: SGD 17 million – SGD 20.4 million.

Note: This excludes direct share ownership granted as part of his compensation, which often adds another SGD 3M–5M to the total asset pool for long-tenured presidents. This also excludes his net worth accumulation at Pan United Corporation where he was a senior executive. Pan United was a public listed company that was eventually acquired.

Even though Singapore is a very expensive place to live in, a net worth of SGD 20.4 million still gets you a lot. You could afford, even in retirement, to own a four-bedroom freehold condo unit at the Four Seasons Park, which is across the road from the Four Seasons Hotel in Singapore. You still have plenty of capital left over to generate a retirement pension of SGD 30,000 per month. This more than pays for the Japanese car, business class retirement travel and the live-in domestic helper.





CHAPTER 3

The Axiom of Betrayal



3.1 Derivation

In the Boltzmann formulation, Honour (keeping a promise, maintaining an alliance) is a “Low-Entropy”, low probability state. It requires a very specific, rigid alignment of future behaviours regardless of changing environmental pressures.

Betrayal, conversely, is the “High-Entropy”, high probability state. There are many ways for a person or a country to betray another. It represents the system’s tendency to revert to its most probable configuration. Therefore:

Betrayal, and not honour, is the default state for humanity.

The Decay of Alliances: An alliance (like a “Nuclear Umbrella”) is a social structure. Like any structure, it is subject to entropic decay. The “Work” required to keep a foreign power willing to sacrifice its own cities for yours is immense. This axiom explains why a “Nuclear Umbrella” is a physical illusion.

If Country A (the protector) faces a choice between its own annihilation and the betrayal of Country B (the protected), the Second Law dictates that Country A will choose the path that preserves its own systemic integrity. To rely on another’s “Honour” is to bet against the Second Law of Thermodynamics. You are betting that a system will choose a low-probability state (self-sacrifice) over a high-probability state (betrayal). We should define Honour as a “Synthetic Order.” It is an expensive luxury that only exists in low-pressure environments. National Longevity requires self-reliance. If betrayal is the default, then an “Alliance” is merely a temporary synchronization of interests, not a permanent structural bond.

Hence, Poland has correctly made it really clear that it’s on the path to the pursuing nuclear weapons. The United States is very unlikely to sacrifice New York in order to protect Warsaw. Even if the French government assumes the responsibility of the nuclear deterrence, would the French government ever sacrifice Paris in order to protect Warsaw?

Article 5 of the NATO treaty is touted like a terrifying threat in NATO propaganda. However, theoretically, if the Russians invaded eastern Estonia, the US and Italy would be following the NATO Article 5, if they sent a bunch of Kevlar helmets to Estonia. Article 5 states that an attack against one is an attack against all, and that members will take “such action as it deems necessary, including the use of armed force.” The phrase “as it deems necessary” is a massive escape loophole.

Betrayal among individuals. Betrayal is indeed a very common thing if you look at international marriage data. 40% of Japanese men in confidential surveys admit to cheating their marriage partners. With Japanese married women, it is lower at about 18%. In France, there’s more equality - about 40% of both genders admit to infidelity. The champions are the married couples from Thailand where more than 50% of both genders admit to infidelity.

More historical examples: Brutus betrayed Caesar. France and Great Britain betrayed Czechoslovakia in 1938. The United States, Great Britain and the Russian Federation betrayed Ukraine in 2014 and 2022 and the betrayal has been ongoing for more than 4 years.

3.2 Demolishing the “Democratic Peace Theory”.

This theory posits that democracies do not go to war with one another, suggesting that a shared internal structure can override the Axioms of Conflict and Betrayal.

The Democratic Peace Theory relies on the “Honour” of shared values. Apparently, more than 1.2 million articles, academic papers and books have been written about and in support of the Democratic Peace Theory. It is widely taught at universities around the world.

As we established in the Axiom of Betrayal, under high-entropy conditions (resource scarcity, nuclear threat, existential fear), the “Internal Structure” becomes irrelevant. If two democracies are fighting for the last “Cooling Source” in a heating room, they will collide. The theory only held because it was tested during a period of low systemic heat. Once the temperature rises, the “Democratic” bond snaps just as easily as a monarchical one.

The Democratic Peace Theory ignores history, for example: War Plan Red. War Plan Red proves that even the two most “aligned” democratic systems on Earth—the United States and the British Empire—were calculating each other’s destruction as late as the 1930s. Democratic Peace Theory argues that because both systems are “ordered” by the same internal code (voting, civil liberties, transparency), they won’t collide. War Plan Red destroys this by showing that geopolitics is a thermodynamic pressure game, not a moral one.

• The Scenario: The US military planned for a total war against the British Empire (the “Red” force). This included the invasion of Canada (the “Crimson” force) and the chemical bombing of Halifax !

• The Reason: It wasn’t about “values.” It was about Systemic Friction. Both nations were competing for the same “Energy Flux” (Global Trade and Maritime Dominance).

Why War Plan Red is the “Cold Shower”

If a student looks at War Plan Red, they see that:

1. Democracies are not “Friends”: They are competing subsystems.

2. Betrayal is always on the Table: The US was prepared to destroy its “mother culture” and fellow democracy to ensure its own systemic longevity.

3. The Peace was a Calculation, not a Virtue: The war didn’t happen only because the “Activation Energy” required to defeat the British Empire was deemed too high relative to the gain, not because of “shared democratic love.”

The fact that parts of a century-old plan between “best friends and special-relationship allies” remain classified is the ultimate proof of the Axiom of Betrayal.

By keeping parts of War Plan Red classified, the United States is essentially maintaining a “quiescent” threat. It is kept classified because the geographic and strategic logic of 1930 (controlling the North Atlantic, neutralizing the Canadian border) is a Physical Constant that remains true in 2026.

The existence of these “permanent files” proves that governments do not believe their own “Democratic Peace” rhetoric. They know the Second Law of Thermodynamics is the only law that truly matters: Eventually, every bond decays, and you will need to know how to kill your “friend” to ensure your own system survives.

3.3 The Invasion of Singapore in October 1965.

In October 1965, Singapore and Malaysia were democratic states that were amicably separated in August 1965. Although both countries were democracies, this didn’t stop Malaysia from threatening to invade Singapore in writing because Singapore wanted to commence barter trade with Indonesia, which was Singapore’s sovereign right.

The threat came despite the significant presence of thousands of New Zealand, Australian and British military forces in Singapore helping Malaysia fight Indonesia’s Konfrontasi. At that time, Britain even had nuclear weapons and nuclear strategic bombers stationed in Singapore to deter Indonesia and the PRC. Singapore caved in to Malaysia’s demands. It was her first military defeat without a shot being fired, but it was kept secret until recently. It was kept secret because had it been made public, it would have scared off foreign investments which Singapore needed badly then.

In August 1965, Singapore and Malaysia were “separated” but still shared a common democratic lineage, a common legal system, and even common defence treaties. Yet, only two months later, the “Social Bond” snapped.

• The Conflict: Singapore, desperate for economic survival (lowering its internal entropy), exercised its sovereign right to trade with Indonesia (Pulau Senang barter trade).

• The Threat: Malaysia viewed this as an “unfriendly act” that threatened its own security. Despite being a fellow democracy, Kuala Lumpur unequivocally declared its intent to use military force to stop Singapore although Malaysia permitted her own citizens in East Malaysia to barter trade with Indonesia.

This is where the point about the British, Australians, and New Zealanders becomes critical.

• The Presence: Singapore was one of the most heavily fortified nodes in the world. It had British V-bombers (Vulcans and Victors) capable of delivering nuclear payloads, alongside thousands of Commonwealth troops.

• The Reality: These forces were a “Negative Catalyst.” They were there to protect against external entropy (Indonesia/China), but they were physically and politically incapable of stopping internal entropy (Malaysia invading Singapore).

• The Betrayal: Britain would never have used its nuclear “Sledgehammer” to stop a Malaysian battalion from crossing the Causeway. The British were more concerned with keeping their bases than with Singapore’s sovereign trade rights.

This October 1965 crisis perfectly illustrates why Singapore later obsessed over National Service and “Total Defence.” For the founding cabinet of Singapore ministers, this silent defeat must have been “this will never happen again” moment.

They learned the “Cold Shower” lesson early:

1. Democracies will kill each other over trade.

2. Nuclear umbrellas are useless in “low-heat” neighbourly coercion.

3. Betrayal is the default.

That mantra—”Never Again”—is the psychological reaction to a system failure. It represents the moment a system realizes its previous “Order” was an illusion and begins to expend massive amounts of energy to create a Hard Boundary. Currently, Singapore is the third highest military spender globally on a per capita basis, but Singapore is the number one military spender globally on a per square kilometre basis off sovereign territory.

At the Oxford Union in the United Kingdom on January 18, 2019, Dr. Mahathir Mohamad, the Malaysian Prime Minister then, addressed the tensions regarding maritime and airspace disputes. He explicitly conceded that military confrontation was not a viable option because he acknowledged that although Singapore is small, it is “more powerful” (referring to its military), which makes a military solution impractical. This means that if Singapore were weaker militarily then military solutions will be on the table! In 1965, a military takeover was a logistical possibility; by 2019, it had become a logistical impossibility that was diplomatically dismissed. His “civilized” framing essentially puts a polite face on the reality that Singapore’s total defence strategy has made the “October 1965” option prohibitively expensive.

3.4 The Fortresses in Northern Singapore

The rapid build-up of the Singapore Armed Forces over the past 59 years and the constant refrain from Malaysia since 1965 to cut off the raw fresh water supply in breach of the water agreements (which is a de facto threat to annex Singapore) are all well documented and known. Even the clandestine but crucial participation of the Israeli military advisors from 1967, who had to be “masked” as Mexicans, has been disclosed in detail. However, less well known is the fact that Singapore started to “fortify” its northern shore in 1971 against the threat of an invasion from Malaysia.

Construction of Woodlands New Town officially kicked off in October 1971, six years after the written threat of invasion from fellow democratic Malaysia. HDB, Housing Development Board of Singapore, planned for an initial 5,000 units (Neighbourhood 1) right at the edge of the Causeway. Throughout the late 1970s, demand for Woodlands was historically low. HDB applicants viewed it as an “isolated ghost town.” By 1981, Woodlands only had ~37,000 residents, while Ang Mo Kio—which started later—already had 200,000.

Why would a rational, resource-constrained government continue to build high-density, reinforced concrete towers in a location that no one wanted to live in?

The Causeway is a direct path for the “High Entropy” of an invasion. The HDB flats functioned as “Ablative Armour”: By 1977, 5,400 units were completed, clustered specifically on the East and West flanks of the Immigration Checkpoint. From a military perspective, an armoured column crossing the Causeway doesn’t face an open field; it faces a Vertical Labyrinth. To clear those “Woodlands HDBs” would require thousands of man-hours of urban room-clearing—bleeding the invader’s momentum and energy before they could even reach the “Soft Core” of the island.

When I was serving my national service in 1981 at the Infantry Training Depot nearby, we used to joke about which block our company or platoon would be assigned to defend in Woodlands. The tall apartment blocks in Woodlands are ideal positions for machine gunners, anti-tank missile operators, forward artillery observers as well as drone operators today. Readers who are keen on specific details could use Google Maps to look at Block 36 Marsiling drive in Singapore. It is a tower or “point” block completed in 1977 with a 360° view of the surrounding area with an elevation of more than 90 metres or 300 feet.

If Woodlands HDB blocks had existed in January 1942, the Japanese would not have taken Singapore. From the 25th floor of a North-facing block, the Straits of Johor are no longer a “hidden” crossing. They are a Kill-Box. You can see the assembly of the Shohatsu landing craft in the Skudai and Tebrau rivers. The 15-inch guns at Johore Battery (Changi) and the 9.2-inch guns at Connaught (Sentosa) were limited by “Observation Lag.” With an observer in a Woodlands HDB, the “Targeting Solution” becomes a real-time Steady State.

If Woodlands New Town had been there, the Japanese would have faced Direct Observation. Every landing craft would be spotted instantly. Even if they landed, they would have crashed into a Vertical Fortress of reinforced concrete. They would have spent their entire “Energy Budget” (Fuel/Ammunition) just trying to take one Woodlands neighbourhood. Woodlands New Town would have altered the course of the Second World War in the Asia Pacific and there would have been a good possibility that Singapore would have never fallen to the Japanese.

From the military viewpoint, it is impossible to take the central business district of Singapore without first taking Woodlands. Even if an enemy reaches the CBD’s “outer shell,” if they haven’t neutralized Woodlands, they have a “dagger” at their back. They would be cut off from their own supply lines. Also, the underground MRT lines feeding into Woodlands, now allows the Singapore Armed Forces to pump “Energy” (Garrisons) into Woodlands and evacuate civilians and the wounded without being observed from the air.

Fortress Woodlands was an Israeli idea

While the official history books attribute the layout of Woodlands New Town strictly to the civilian foresight of the Housing & Development Board (HDB) and the 1971 Concept Plan, a rigorous deduction reveals a far more calculated, non-linear architecture. The SAF
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