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Preface

Most economics courses focus on growth, productivity,
and political economy. They teach us how nations rise, how
markets expand, and how wealth is created. But far less
attention is given to the opposite story: the story of decline.

Across history and around the world, economic systems
have faltered, weakened, and collapsed. Once-prosperous
cities became empty. Once-dominant industries have
vanished. Once-powerful nations have faded into obscurity.
These places are rarely studied. They are avoided, forgotten,
and quietly erased from public memory.

Yet decline is just as important as growth. This book is an
attempt to examine modern economic decline with clarity and
honesty. Are there recurring patterns? Do collapses follow
recognizable paths? Can societies learn from past failures?
And, most importantly, can decline be slowed or even
reversed?

Empires have fallen. Civilizations have disappeared into
the fog of history. But their echoes remain. Their successes
and mistakes continue to shape our institutions, our policies,
and our collective thinking. Understanding decline is not an
exercise in pessimism. It is a necessary step toward resilience.

Many of the ideas in this book began as questions,
fragments of thought that lingered in my mind. One question,
in particular, refused to fade: Can economic systems be
understood through the lens of energy and thermodynamics?

In physics, thermodynamics explains how energy is
transformed into work and how systems evolve over time. In
economics, individuals and institutions transform resources
into goods, services, and wealth through exchange. At first
glance, these appear to be separate worlds. Yet beneath the
surface, they may be describing the same reality from
different perspectives.

Producers create. Consumers demand. Markets
coordinate. Trade benefits both sides. Multiply this process
billions of times, and an economy emerges. Every process has
a price. Every transaction, every factory, every shipment, and
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every digital exchange consumes energy. Wealth is created
through the organized use of energy. Disorder, economic
entropy, emerges when that organization breaks down. This
book explores that connection.

One of the central aims of this book is accessibility.
Economics and thermodynamics are often presented as
abstract, technical, and intimidating ideas. The language is
tough. It does not have to be. If an idea is truly understood, it
can be explained simply. As Albert Einstein famously
observed, “If you can’t explain it simply, you don’t understand
it well enough.”

This book is written for students, teachers, and curious
readers who want to see beyond equations and models. It
provides an understanding of how societies rise and fall, and
how energy, incentives, and institutions intertwine to shape
human destiny.

It is an invitation to look at decline not as an ending but as
a process: one that can be studied, understood, and perhaps
redirected.



1. Economics Meets
Thermodynamics

“The difficulty lies not so much in developing new ideas as
in escaping from old ones.”
— John Maynard Keynes

“Entropy will afflict every system. The goal is to minimize
this entropy without compromising the system.”
— Kenneth R. Szulczyk

Every society runs on energy. Nothing moves without it.
Nothing grows without it. Nothing survives without it.
Factories need it. Cities need it. Armies need it. So do
economies.

People work. They spend. They save and invest.
Sometimes they fight. Behind all of it lies energy. Wealth is
stored energy. Production moves energy. Trade transfers
energy. Investment directs energy. When energy flows well,
societies grow. When it fails, systems break. Energy leaks
away. Waste grows. Institutions weaken. Then the decline
begins.

Physics explains why. No system escapes the laws of
thermodynamics. Engines do not escape it either. Ecosystems
are bound by it as well. Economies depend on it for growth.
The second law always applies. Entropy rises. Entropy diverts
energy away from useful work. Slowly at first. Then faster.
Over time, the system loses its strength. Economies face the
same fate.

The real question in political economy is simple. How
much wealth does a society possess? And how much of that
wealth can still perform useful work before entropy
overwhelms it [ 2]?

This book begins with thermodynamics. We start with the
basic laws. We introduce simple ideas. Then we derive
powerful insights. And we apply these laws to economics.
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The ideal gas law mirrors the quantity theory of money.
Both describe pressure building inside a system. Push too far,
and the system destabilizes. Economies behave the same way.
To understand why, we turn to two economists: John
Maynard Keynes and Hyman Minsky. Keynes studied
recessions. He explained why economies sometimes stall and
refuse to restart. Minsky studied financial booms. He
explained why long periods of stability create fragile systems.
Growth feels safe. Risk disappears. Debt rises. Then the
system implodes. Systems boom first. Then the bust follows.

Next, we introduce the ideas of Gibbs and Helmholtz free
energy. These concepts describe how much energy in a system
can still perform useful work. Not all energy is equal. Some is
useful. Some is trapped. Some is gone forever. The same logic
applies to nations. Some societies rise. Some dominate. All
eventually decline.

History shows the pattern. In 1873, the global financial
system cracked. Banks failed. Railroads collapsed. Investment
vanished. The depression lasted nearly a decade. Then it
happened again. In 1929, the world economy overheated.
Credit exploded. Speculation ran wild. The economic engine
stalled. The Great Depression followed. Another decade was
lost.

The warning signs were always there. Debt piled up. Prices
distorted. Institutions weakened. This is economic entropy. It
appears before every major collapse. It drains energy from the
system and weakens the engine that drives growth. Debt,
inflation, and corruption often emerge. Although they differ,
they often emerge together as symptoms of the same
underlying problem.

These forces return again and again throughout history.
They appear in every major case study in this book. They
emerge in different countries and in different eras. The
pattern is the same.

Entropy always wins. The only question is how long a
system can resist it before it breaks.
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Why This Book Matters

Economies rise. They peak. Then they fall. This book
explains why. We recast economics through thermodynamics.
New patterns appear. Old myths fade.

For example, the British Empire rose. Coal and steel fed it.
Factories roared. Private firms expanded. Britain made
cotton, iron, engines, and machines. New markets opened.
Ships sailed the seas. Trains connected towns. The empire
crushed rivals. Its navy ruled. The East India Company led the
way. Trade routes formed. London reached India. Asia soon
followed. Colonists settled abroad. Land was claimed.
Colonies grew. The Crown grew rich.

The sun never set on the British Empire. Power spread
wide. Wealth poured in. Banks financed the empire. Railways
stretched abroad. Ports multiplied. Trade surged. Britain
ruled the trade routes. It set the rules and policed the world.
London stood at the center. It controlled finance, power, and
arms. Then came war.

World War I began. Britain won. But it paid dearly. Debt
soared. Industry slowed. Prices rose. Strain intensified. Then
World War II erupted. Britain won again. But the costs were
higher. Debt exploded. The empire weakened. Then the
system broke. The sun finally set on the British Empire.

No empire escapes nature. Economic systems rise. They
organize. They peak. Then they decay. These laws hold
everywhere. Firms, cities, states, nations, and empires are
prone to them.

The Laws of Thermodynamics

We begin with the three laws of thermodynamics. Then we
connect these ideas to economics, especially the theories of
John Maynard Keynes and Hyman Minsky. Keynes explains
why an economy becomes stuck in a recession or depression.
Minsky explains how explosive and unsustainable growth
leads to financial collapse.
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We think of the economy as an engine. It is a powerful
engine. Keynes explains why the engine stalls. Minsky
explains why an overheated engine eventually breaks. Both
ideas describe different phases of the same economic
machine.

The first law of thermodynamics is the law of conservation
of energy. Energy cannot be created or destroyed. It can only
be transformed from one form into another [3-71.

We consider a car. Gasoline stores chemical energy. The
engine converts that energy into heat and pressure. The
pressure pushes pistons. The pistons turn the gears in the
transmission. The wheels turn. Energy moves the car. Energy
changes form. But it never disappears.

Our society performs similar energy conversions. We
extract resources from the environment, including energy,
and transform them into goods and services people consume.

A booming economy does not create energy out of thin air.
Instead, it transforms energy. Labor works. Machines
operate. Buildings organize production. Knowledge guides
decisions. Energy powers everything [7l. Goods and services
are produced for society.

Energy also organizes society. We use energy to build
infrastructure, maintain institutions, and coordinate complex
systems. Energy structures civilization.

The first law also appears in economics through balance.
Stocks and flows must match. Total spending must equal total
income. When firms produce goods and services, households
earn income to purchase them. If income exceeds spending,
people save. Firms notice something. Inventories rise. Unsold
goods pile up. Firms reduce production. Income falls until
income and spending balance again.

The opposite can happen, too. If spending exceeds income,
inventories shrink. Firms increase production. Income rises,
and balance returns. The system adjusts constantly [8. 9l
Spending comes in line with income.

The same principle appears in Minsky’s work. Financial
accounts must balance. Total assets must equal total liabilities
plus net worth. Debits equal credits. Surpluses equal deficits.
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If the government runs a 6% deficit of GDP, another sector
must run a surplus of 6%. Someone has to finance that deficit.
Investors purchase government bonds using their savings 1.
The numbers must match.

The second law of thermodynamics states that entropy
always increases [3:5:71. Entropy measures disorder, chaos, and
randomness. It is energy that does not perform useful work.
It is energy wasted within the system.

Imagine spraying perfume in a closed room. At first, the
scent is strong and concentrated. The molecules cluster
together. They scatter. They disperse into the air slowly at
first. Then they spread everywhere. The scent fades. Disorder
increases.

Entropy is not reversible [4.51. Imagine placing a hot cup of
coffee on a desk in a closed room. The coffee is hot. The room
is cool. Heat begins to flow. Heat flows from the coffee to the
air. After an hour, the temperatures match. The coffee cools.
The room warms slightly. Energy spreads evenly.

We can make the coffee hot again by adding new energy.
We need a stove, a heater, or a microwave. However, the
energy in the room can no longer perform work.

Entropy also appears in economic production. Factories
produce goods. They also produce waste. Pollution enters the
air. Chemicals contaminate water. Waste spreads into the
environment. Ecosystems absorb the damage [3: 7. Cleaning
that waste requires more energy [4l. Entropy grows slowly and
relentlessly. Entropy consumes energy to contain it.

The second law also helps explain Keynesian economics.
During recessions, resources become idle. Workers sit at
home. Machines stop. Factories close. Energy remains in the
system. But it does nothing. This resembles our cooling coffee.

Everything settles into a low-energy equilibrium. Workers
lose income. Families reduce spending. Firms cut production.
The economy slows. And it can remain there, even for years.
Physical capital ages. Machines rust. Skills fade. Experience
erodes. Entropy rises inside the system.

This is why Keynes argued governments must intervene
during recessions. Government spending injects income.
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Money mobilizes energy in the system. The economic engine
restarts [8l. Without this external push, the system may
remain stuck. The engine stays cold, idle, and silent.

Entropy continues to rise during long recessions. Several
forms appear. Workers lose skills during long unemployment.
Families face stress. Alcohol and drug abuse rise. Crime
increases. Social trust weakens. Firms disappear. Businesses
close permanently. Institutional knowledge vanishes.
Entrepreneurs lose hope. Innovation fades. Expectations
become pessimistic. Entrepreneurs may have good ideas, but
fear prevents them from taking action. Banks refuse to lend.
Investment stops [7- 101, The economy remains stuck.

Minsky argued that large governments and central banks
help prevent deep collapses. As firms lay off workers and
incomes fall, government deficits automatically rise. These
deficits support incomes and slow the downturn [*0],

But Minsky also discovered something troubling. Stability
breeds instability. Financial systems pass through three
stages. First comes hedge finance. The system is stable.
Borrowers can repay both interest and principal. Debt is
manageable. Finance appears safe.

Next comes speculative finance. Borrowers repay interest
but roll over the principal. As long as credit flows, the system
survives. Debt grows. Risk rises.

Finally comes Ponzi finance. Borrowers cannot repay
interest or principal. They rely on rising asset prices and
refinancing. The system becomes fragile.

Eventually, a trigger appears. Interest rates rise. Profits
fall. Asset prices decline. Balance sheets crack. Debt becomes
a burden. Defaults begin. Then bankruptcies follow.

Financial crises rarely appear suddenly. Imbalances build
quietly for years before a single shock exposes the system’s
weakness. History shows many examples: the 2001 internet
crash, the 2008 housing collapse [ 2. and the 2026
American—Iran War.

The American—Iran War in 2026 triggered a global crisis.
The United States and Israel attacked Iran on February 28,
2026. Iran waited. Iran planned. For twenty years, it prepared
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for war. It developed supersonic missiles. It built thousands
of them. Its arsenal remains protected deep within the
mountains.

The Iranian attacks came quickly. Missile salvos filled the
sky. Israel’s defenses struggled. Cities were struck. Several
were heavily damaged. Twenty U.S. military bases in the
region were struck.

Then Iran shut down the Strait of Hormuz. This passage
stretches only twenty miles wide. Yet about 20% of the world’s
petroleum flows through this strait. Oil tankers pass every
day. Then they stopped. Oil markets panicked. Oil prices
surged. It caused one of the largest oil shocks in history.

The war triggered a global price shock. Oil surged above
$100 per barrel. Petroleum touches everything. Gasoline
prices soared. Diesel prices followed. Workers paid more to
commute. Family travel became expensive. Transport costs
rose. Fertilizer production depended on petroleum chemicals.
Farmers were hit hard. Fertilizer prices jumped. Farm
equipment consumed expensive diesel. Food prices rose.

Energy shocks rippled through the economy. Prices rose.
Inflation spreads. Manufacturing suffered. Consumers cut
spending. Factories slowed production. Workers lost jobs.
Unemployment rose.

The shock resembled the oil crises of the 1970s. Inflation
rises. Investors demand higher interest rates. Borrowing costs
increase for households, firms, and governments. The
economy weakens further. Energy shocks often trigger severe
recessions. Rising inflation and unemployment cause
stagflation. Normally, prices should fall during recessions.

Once the credit tightens, a crisis begins. Then refinancing
becomes difficult. Lenders raise standards. Some stop lending
entirely. Borrowers sell assets. Supply increases. Buyers
disappear. Prices fall further. Balance sheets deteriorate.
Entropy spreads through the financial system.

During long periods of stability, this entropy remains
hidden. Banks relax standards. Investors grow optimistic.
During the housing bubble, borrowers stated their income
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without proof. During the dot-com boom, investors funded
companies with no profits. Stability creates fragility.

The third law of thermodynamics states that entropy
approaches zero at absolute zero, the lowest possible
temperature. At this point, particles barely move. Strange
phenomena, such as superconductivity, appear. Electricity
flows with no resistance. Magnets hover in the air.

Societies can approach absolute zero in an abstract way.
Authoritarian regimes suppress innovation and trade.
Depressions close factories and idle workers. Wars destroy
infrastructure and labor. Economic activity collapses. The
system freezes.

We can view this as the Keynesian liquidity trap. Once an
economy reaches this condition, recovery becomes extremely
difficult. Only a powerful institution can inject enough money
and energy to restart the system [8l. A government or central
bank is large enough to affect the system. They can bring the
system back to life.

Blending Economic and Thermodynamic
Laws

We connect two powerful identities from physics and
economics: the ideal gas law and the Quantity Theory of
Money. These two equations come from very different
sciences. Yet they describe systems that behave in surprisingly
similar ways.

The ideal gas law is shown in Equation (1).

P-V=n-R-T (1)
We start simply. Imagine a container, like a jar, a box, or a
sealed tank. Inside are gas molecules. They are tiny particles.

They bounce. They collide. They never sit still. Figure 1 shows
a jar filled with such gas particles.
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Figure 1. A jar filled with F and M gas molecules

The container has a volume (V). Inside the container, the
gas pushes outward. That force is the pressure (P). The
particles themselves are extremely small. In theory, they take
up almost no space.

The other three variables determine how the gas behaves.
The first is n, the number of particles. More particles mean
more collisions. More collisions mean greater pressure.

The second is R, the gas constant. It represents the
physical rules governing the gas.

The third is T, the temperature. Temperature is energy.
When the temperature rises, particles move faster. They slam
into the walls more often. Pressure rises. If the container stays
the same size, the pressure builds. Sometimes, it builds
slowly. Sometimes, it explodes violently.

Think about a pressure cooker. We place water inside. We
turn on the stove. Heat enters the system. Water becomes
steam. Steam expands. Pressure rises. The regulator releases
some steam. It hisses softly and steadily. The pressure stays
under control.

But if the heat becomes too intense, pressure builds too
quickly. Then comes the danger. The cooker explodes. Boom!
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The same logic can describe an economy. Now imagine
that the gas particles are people. People are our economic
particles. They are the n in our equation. Each person moves
through the economy. They work. They buy. They sell. They
produce. They interact.

Every transaction is a collision. Every business deal is a
collision. Every job is a collision. The system runs on these
interactions.

Not all particles are the same. Some particles create new
particles. These are the F particles. They represent females.
Only F particles can create new agents. Then we have the M
particles. They are males. They help the F particles. Together,
they help raise the children who later enter the economy.

At first, these young particles are weak. They cannot move
freely. They cannot produce much. They require support.
Parents help them. Schools teach them. Institutions guide
them. Over time, they grow. They learn skills. They gain
energy. They begin moving through the economic system.
Eventually, they become productive agents themselves.

Young people move fast. They carry energy. They innovate.
They experiment. They build new businesses. But time moves
on.

Particles age. Energy fades. Movement slows. Eventually,
particles stop moving entirely. They exit the system. This is
life: birth, growth, work, retirement, and exit. Thus, the
economy emerges from the interactions of millions of
particles within a large container we call society.

The next piece of the system is institutions. Institutions
shape the motion of particles. They guide the flow of energy.
They establish the rules of interaction. In the gas equation,
this organizing force is captured by R, the gas constant. In the
economy, institutions play this role.

Institutions include laws, governments, courts, markets,
and financial systems. They determine how people exchange
value. They determine how resources move. Among the most
important institutions in modern economies are the central
bank and the banking system.

19



Kenneth R. Szulczyk, Ph.D.

This brings us to the second equation. The Quantity
Theory of Money is shown in Equation (2) [ol,

P-Y=Ms-V (2)

Here, Ms represents the money supply. In many
introductory economics courses, the central bank appears all-
powerful. Students often learn that the central bank simply
decides how much money exists. The central banker presses a
button. Money is created. But the reality is more complicated.

Consider how the Federal Reserve increases the money
supply. The Fed purchases an asset from the public. Often it
buys U.S. Treasury bonds. The seller receives payment from
the Fed. But the Fed does not ship bags of cash. Instead, the
Fed creates bank reserves inside the banking system. It simply
changes numbers on its own balance sheet. The seller deposits
the payment into a bank account. The bank now holds
additional reserves.

Banks do not keep all reserves idle. They lend most of them
out. Loans create deposits. Deposits create purchasing power.
And the money supply grows. Thus, money creation spreads
through the banking system like energy spreading through a
gas.

Banks choose which loans to make. Businesses decide
which projects to pursue. Households decide whether to
spend or save. Institutions guide the flow.

We can now link the two equations. Suppose that n-R =
n-M = Ms. Here, n represents the number of economic agents.
These are workers, consumers, and entrepreneurs. The terms
R and M represent institutions that support the payment
system. Money (M) per citizen helps balance the system.
Thus, the money supply Ms reflects both the number of people
and the financial system that connects them.

Next comes temperature. Temperature represents energy
in the system. In economics, this energy appears as the
velocity of money (V). Velocity measures how quickly money
moves through the economy. When velocity rises, each dollar
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participates in more transactions. Money moves. Every
transaction adds energy to the system.

Next, we consider volume. In the gas equation, volume
represents the physical space containing the gas. In the
economic equation, this becomes the size of the economy, or
Y, often measured as GDP.

Imagine the economy as a balloon. When money increases,
the balloon expands. When the velocity of money rises, the
balloon expands. When the number of workers grows, the
balloon expands. More activity leads to more production.
More space accommodates more economic motion.

But balloons can shrink too. When economic activity
slows, the balloon deflates. Then GDP falls.

Lastly, we have pressure. In physics, pressure measures
how strongly a gas pushes against the walls of its container. In
economics, pressure appears as the price level (P). If pressure
rises, prices rise. Inflation emerges.

Now we can step back and see the system. The economy
depends on interaction. People interact. Firms interact. Banks
interact. Governments interact. Every interaction produces
motion. Every motion produces output.

In a growing economy, particles move faster. Energy rises.
Collisions multiply. New ideas spread. Production increases.
GDP rises.

Healthy people contribute more energy to the system.
Education improves productivity [:3]. Nutrition strengthens
workers. Technology amplifies effort. More effective particles.
More powerful motion.

But systems also decay. Atoms spread out. Energy
disperses. Motion becomes disorganized. Entropy grows
slowly and quietly. Without guidance, disorder spreads
through the system. Corruption increases. Institutions
weaken. Fatigue sets in. Debt piles up, and growth slows.
Productive motion fades. Then comes the turning point.

The Minsky Moment arrives. Financial instability
suddenly reveals itself. Asset bubbles collapse. Credit
disappears, and confidence evaporates. The system stalls.
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In a stagnant economy, particles slow down. Some cluster
together. Others become isolated. Interactions decline. Fewer
transactions are conducted. Less production occurs.
Unemployment rises. Businesses fail. The economy drifts into
a liquidity trap. Money exists, but it does not move. The
engine sits idle.

Sometimes, the economic engine must be restarted. When
private agents stop moving, a powerful institution must step
in. Government acts. Central banks act. They inject new
energy into the system. New money creates new spending.

The goal is simple. Restart the engine. Bring the particles
back to life. And set the system moving again.

The Ideas of Keynes and Minsky

To understand the ideas of John Maynard Keynes, we
must first understand classical economics.

Classical economists assume the economy is stable. The
system naturally moves toward full employment over time.
Markets adjust. Prices shift. Wages rise or fall. Eventually, the
economic engine restarts itself.

In this view, the economy behaves almost like a reversible
system. It is as if entropy does not exist. Prices adjust
smoothly. Markets recover. The system returns to
equilibrium.

Reality is different. Every energy system experiences
entropy. When an economy enters a recession, workers lose
their jobs. Factories slow. Machines fall silent. Physical capital
begins to degrade. Cities slowly decay as nature attempts to
reclaim what humans once built. Rust spreads. Paint peels.
Weeds grow through cracks in concrete.

As arecession persists, several forms of economic entropy
begin to appear. First, the unemployed remain idle. Skills
deteriorate over time. Health problems increase. Mental
stress grows. Harmful habits and addictions become more
common. Families suffer. Some families disintegrate. Long-
term unemployment destroys human capital.
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These workers become the inactive atoms of our system.
They no longer interact with other atoms. They no longer
contribute to production. They no longer help expand
economic volume. In our earlier analogy, volume reflects
GDP, and pressure reflects inflation. Idle workers contribute
to neither.

Second, businesses disappear. Falling sales and shrinking
profits force firms to close. If the recession lasts long enough,
many firms vanish permanently. Productive capacity
disappears. Machines sit unused. Knowledge and
organization are lost. Factories close. Shops empty. Signs
fade.

Third, expectations darken. Entrepreneurs hesitate to
start new businesses. Banks become cautious. Financial
markets hesitate to finance new ideas. Innovation slows [71.
The future begins to look uncertain. People lose hope.

Keynes argued that economies can remain trapped in this
state for long periods [8l. Markets do not always heal
themselves quickly. Fear freezes activity. Money sits idle.
Workers remain unemployed even though society still needs
their labor. The system stalls.

The American economist Hyman Minsky took Keynes’s
insight even further. Minsky argued that capitalist financial
systems are inherently unstable [0l. Stability itself often
creates the conditions for future instability. This idea is known
as the Financial Instability Hypothesis [°l.

During good times, profits rise, and confidence grows.
Businesses expand. Banks lend more freely. Investors take
greater risks. Debt accumulates across the financial system. At
first, the system appears stable. Then the structure becomes
fragile.

Minsky argued that modern economies require two
powerful institutions to prevent catastrophic collapse: a big
government and a big bank [x0l. Together, these institutions
slow or prevent destructive debt-deflation spirals.

A debt-deflation spiral begins quietly. A recession appears.
Businesses see fewer customers. Sales decline. Profits shrink.
Firms respond by laying off workers. Laid-off workers cut
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spending. They attempt to save more. Even workers who keep
their jobs become cautious. Fear spreads. They reduce
spending. Stores sell fewer goods. Car dealers sell fewer cars.
Real estate agents sell fewer homes. Commerce slows.
Businesses respond with more layoffs.

The cycle feeds on itself. The economy enters a destructive
depression-deflation spiral. As incomes fall, loan
delinquencies increase. Credit-card defaults rise. Cars are
repossessed. Homes are foreclosed. Banks tighten credit
standards. Demand falls across many markets. Prices begin to
decline. Deflation appears.

Households and firms must spend years repaying debt in
a weak economy. Debt grips borrowers like the jaws of locking
pliers. Some households declare bankruptcy. Some firms
collapse. But the losses do not disappear. Bankruptcies are
transferred to the creditors. The downward spiral continues.

A large government can interrupt this process through
countercyclical fiscal policy. The government increases
spending or cuts taxes during recessions. Money flows back
into the economy. Budget deficits support household income.
Businesses continue selling goods. Borrowers continue
servicing debts. Government spending places a safety net
beneath the economy’s fall.

Large governments also operate automatic stabilizers.
Unemployment insurance is a clear example. During
prosperous years, workers and firms contribute to the system.
Payments remain small. During recessions, layoffs rise, and
unemployment benefits increase automatically. Government
spending expands without new legislation. The system
stabilizes itself. Unemployment benefits provide a minimum
income to unemployed workers. Spending does not collapse
completely. The downward spiral slows.

Minsky argued that small governments cannot perform
this role effectively. Small governments cannot run deficits
large enough to stabilize profits or prevent deep contractions.
Without a strong fiscal floor, the debt-deflation spiral may
continue unchecked. More workers lose jobs. More firms
collapse. The economic plunge deepens.
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Minsky’s second stabilizing institution is the big bank. The
big bank serves as the lender of last resort. In modern
economies, this role is played by the central bank. Central
banks lend to troubled banks during financial crises. Banks
provide collateral and receive emergency loans. Liquidity
enters the system. Asset prices stabilize. Banks continue
lending. The financial system survives.

The Federal Reserve has repeatedly played this role.
During the savings-and-loan crisis of the 1980s, many savings
institutions had made excessive commercial real-estate loans
that later failed. Emergency support helped stabilize the
financial system.

After the stock-market crash of October 19, 1987—known
as Black Monday—the Federal Reserve flooded financial
markets with liquidity. Panic subsided. Markets recovered. A
recession was avoided.

When the dot-com bubble burst in 2000, and the terrorist
attacks of September 11, 2001 shook confidence, the Federal
Reserve sharply lowered interest rates. A credit freeze was
avoided. But low interest rates inflated the next asset bubble.

Cheap credit fueled the housing boom between 2001 and
2007. Banks created mortgage-backed securities. Investors
purchased pools of mortgages bundled into complex financial
products. Risk spread throughout the financial system.

When the COVID pandemic struck in 2019, governments
shut down large portions of the global economy. The Federal
Reserve again injected massive liquidity into the banking
system. The central bank fulfilled its role as the big bank.

Yet this role creates another problem: moral hazard.
Financial institutions may take on greater risk when they
expect a rescue. Profits remain private. Losses become
socialized. Over time, this behavior increases instability in the
financial system. Entropy grows.

Since the savings-and-loan crisis, the size of financial
bailouts has grown dramatically. We explore this issue further
in Chapter 9.

A second danger emerges: inflation. Emergency lending
expands bank reserves and lowers interest rates.
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Governments issue more bonds. Firms borrow more.
Households take on additional debt. Credit expands.
Spending increases. Economic activity rises. Both GDP and
inflation can increase.

Small monetary injections may stimulate growth without
large inflation effects. Massive injections are more dangerous.
The enormous liquidity expansion during the COVID
pandemic contributed to the inflation surge that followed.
Food prices rose sharply. Rent increased. Insurance costs
climbed. Taxes rose. By 2025, many families struggled to
afford basic necessities.

Rising inflation forced interest rates upward [4l.
Government interest payments exploded. High inflation and
rising interest rates now threaten long-term economic
stability.

Entropy appears again. Inflation, interest rates, and large
debt reinforce one another. Each pushes the others higher.

This framework explains why austerity deepens
recessions. Austerity cuts government spending or raises
taxes during downturns. It removes money and energy from
an already weak system. The contraction worsens. The
recession deepens.

An economy can become trapped in a low-energy state.
Confidence does not return automatically. Entropy continues
draining useful energy from the system. Skills decay. Capital
ages. Machines rust. Buildings deteriorate. Without
intervention, the damage becomes permanent.

Deep recessions require external energy to restart the
system. Unfortunately, the longer the downturn lasts, the
more energy is required to restart the economic engine.

Gibbs and Helmholtz Free Energy

Governments and large institutions play a special role in
an economy. Big banks, major corporations, and central
authorities can inject energy into the system. In economic
terms, that energy appears as money, credit, and spending.
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But energy alone does not create growth. The injected
energy must overcome the system’s entropy. Resources that
are poorly used disappear into disorder. Money can be wasted.
Institutions can fail. Capital can decay.

Growth only occurs when energy works together with the
system. Physics provides a useful way to understand this
process.

In thermodynamics, Helmholtz free energy measures how
much useful work a system can extract from its total energy
after accounting for entropy. The term free does not mean
unlimited. It means energy available to perform useful work.
Helmholtz free energy is written as Equation (3).

F=U-T-S (3)

Here, F represents useful energy—the portion of energy
that can actually perform work. U represents the total internal
energy of the system. T is temperature, which measures the
intensity of activity. S represents entropy, the amount of
disorder in the system.

When we translate this idea into economic terms, a
powerful analogy emerges. People direct their energy toward
building society. Workers produce goods and services. Firms
organize production. Governments construct infrastructure
and institutions. Together, they create the productive capacity
of the economy. In this analogy, F represents the useful
economic energy of society.

U reflects a nation’s total wealth. Wealth includes natural
resources, infrastructure, factories, machines, technology,
and human knowledge. All of these elements form the internal
energy of the economic system.

Temperature represents the intensity of economic activity.
Earlier, we defined this intensity as the velocity of money—the
speed at which money circulates through the economy.

Entropy represents disorder within the system. Economic
entropy appears in many forms. It may take the form of
inefficient bureaucracies, institutional decay, crime,
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corruption, or social polarization. Throughout this book, we
encounter many forms of economic entropy [11.

Two forms appear repeatedly: debt and corruption. Both
drain useful energy from the system. Both weaken
institutions. Both divert resources away from productive
activity. In almost every historical example in this book, these
forces appear together. Ancient Rome provides one exception.
The institutions required for a modern government bond
market did not yet exist in Rome.

This framework explains an important truth. Wealth alone
does not guarantee success. A society may appear rich. It may
possess large financial resources and active markets. Yet
growth can still stagnate. Production may decline. Institutions
may weaken. When entropy overwhelms the system, useful
energy disappears. The society begins to fail.

History offers many examples. The late Roman Empire
struggled with growing disorder and declining institutions.
Weimar Germany experienced economic collapse and
political instability. Modern Detroit suffered industrial
decline and population loss. We explore these cases
throughout this book. Chapter 4 examines the rise and fall of
Detroit. Chapter 6 studies the Roman Empire. Chapter 8
analyzes the Soviet Union.

Helmholtz free energy allows us to describe the life cycle
of a society.

> In the growth phase, useful energy F is high and total
wealth U expands rapidly. Society channels its energy
into building infrastructure, institutions, and productive

capacity.

> In the mature phase, wealth U becomes large. Society
appears prosperous. Yet useful energy F reaches its peak
and begins to decline.

> In the decline phase, wealth may remain large, but useful
energy falls. Increasing energy is required simply to
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maintain order and repair aging institutions rather than
create new wealth.

> Inthe collapse phase, wealth may still appear substantial.
However, useful energy falls rapidly. Entropy
overwhelms the system. Society consumes its remaining
energy simply to maintain stability. Disorder spreads.
Chaos follows.

The ideas of John Maynard Keynes help explain how
societies attempt to resist this decline. Large institutions—
especially governments and central banks—can inject energy
into the system. Public spending, credit expansion, and
monetary policy can temporarily offset rising entropy.

But modern economies are open systems. They interact
constantly with the outside world. This leads us to another
thermodynamic concept: Gibbs free energy.

Helmholtz free energy applies mainly to closed systems.
Gibbs free energy applies to open systems that exchange
energy and matter with their environment. Gibbs free energy
is written as Equation (4).

G=H-T-S=U+P-V—-T-S (4)

In physics, Gibbs free energy measures the maximum
useful work a system can perform while interacting with its
surroundings.

Economies behave much like open systems. Nations trade
goods, borrow and lend money, exchange technology, and
interact politically with other countries.

In economic terms, G represents the productive power of
an open society. Here, U again represents national wealth.
The term P-V represents the size of the economy, which we
interpret as nominal GDP. P is the price level, and V
represents real output. Together, H = U + P-V captures both
accumulated wealth and current production.

Entropy S remains in the equation. It quietly diverts
energy away from productive uses. Bureaucracy expands.
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Institutions age. Resources are wasted. As entropy increases,
useful energy declines.

Gibbs free energy represents a society’s ability to project
economic power into the world. This framework helps explain
the rise of hegemonic powers.

Modern history has witnessed three dominant economic
hegemonies. The Dutch Republic dominated global trade in
the seventeenth century. Great Britain dominated the
nineteenth century. The United States became the dominant
power in the twentieth century.

A hegemony possesses both large wealth U and a large,
expanding economy P-V. It develops advanced agriculture, a
powerful industry, and sophisticated financial markets. A
strong military protects global trade routes. Trade expands.
Finance spreads. Influence grows. Yet entropy never
disappears.

As hegemonic systems expand, the cost of maintaining
global trade networks, financial institutions, military bases,
and political alliances increases. Bureaucracies expand.
Institutions age. Inefficiencies multiply, and corruption
slowly spreads. Disorder grows. Eventually entropy
overwhelms the system. The hegemony declines. History
moves forward.

This process explains why empires collapse. As an empire
rises, both wealth U and economic activity P-V expand rapidly.
However, entropy grows alongside expansion. Over time, the
cost of maintaining the system overwhelms its productive
capacity. Even if the economy remains large, useful energy
declines. Gibbs free energy G begins to fall. Entropy spreads
faster than wealth creation. Disorder increases. Control
weakens. The system slowly unravels.

Empires rarely collapse because they run out of resources.
Instead, they collapse because their systems stop functioning
together. The energy remains. But the system no longer
works. Empires often collapse from within. Only later do
external forces deliver the final blow.

The lesson is clear. Economies, like physical systems, can
become trapped. In the Keynesian sense, they may fall into
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states where private energy is no longer strong enough to
overcome rising entropy.

Disorder does not disappear on its own. Inefficiency
accumulates. Institutions weaken. Decay spreads. When this
occurs, only large institutions possess enough power to restart
the system. Governments intervene. Central banks intervene.
Financial institutions intervene. They inject energy—money,
credit, and authority—into the economy.

In this sense, Hyman Minsky was correct. Stability
requires large institutions, not to eliminate entropy—which is
impossible—but to slow it, contain it, and prevent the system
from collapsing under its own disorder.

The Panic of 1873 and the Great
Depression

We now examine two of the most serious economic crises
in American history.

The first is the Panic of 1873. At the time, people called it
the Great Depression. Many readers today have forgotten this
long economic slump because the Great Depression of the
1930s still dominates our memory. The Panic of 1873 slowly
faded into the background of history books and received little
attention. Yet it was probably the first modern technological
bubble [11],

After examining it, we naturally turn to the Great
Depression of the 1930s. A central feature of both depressions
is debt. Debt allows borrowers to spend tomorrow’s income
today. In energy terms, we borrow future energy to perform
work in the present. Debt has a purpose. A family borrows to
buy a home. A business borrows to expand production. A
government borrows to build infrastructure.

As long as income can repay both interest and principal,
debt supports growth. Stability creates the illusion of safety.
Risk appears low. Borrowing feels harmless.

People continue borrowing until their cash flows cover
only interest, not principal. Old debt is rolled over with new
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debt. Eventually, cash flows fail to cover both interest and
principal. At that moment, stability becomes fragility.

Problems arise when debt grows faster than income. When
households, firms, and governments rely too heavily on
borrowing, entropy begins to rise inside the economy.
Demand becomes artificial. Growth becomes fragile. Stability
becomes deceptive.

Only a spark is needed to start the fire. The Minsky
Moment arrives.

Financial stability turns into financial fragility.
Institutions weaken. Balance sheets become thin. One shock
can bring the system down. The system begins to resemble a
Jenga tower. Each removed block seems harmless. Then one
final piece collapses the tower.

Unsustainable debt becomes another form of entropy.

The Panic of 1873

The Panic of 1873 is especially interesting because the
United States had almost no economic safeguards in place.
The Federal Reserve was created in 1913. The Securities and
Exchange Commission started regulating the stock market in
1934. The Dow Jones Industrial Average was created in 1896.
Markets were largely unregulated.

The economic engine had no safety valves. As pressure
built, nothing released it. Like most bubbles, the crisis began
with new technology [51.

After the Civil War, the United States entered a railroad
boom. Tracks spread across the continent. Cities, farms, and
markets became connected. Between 1868 and 1873,
thousands of miles of railroad track were laid. Government
land grants and subsidies encouraged expansion. Every town
wanted a railroad station. Every region wanted access. Good
times flourished.

Other technologies expanded alongside railroads. The
telegraph allowed instant communication across long
distances. Steam engines powered factories and ships.
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Germany experienced a similar industrial boom after
defeating France in 1871. German factories expanded rapidly.

This was the first stage of a bubble: displacement. New
technology attracted early investors. Capital flowed into the
system.

The second stage was the boom. Financiers sold bonds to
fund railroad expansion. European investors eagerly
purchased them. Credit expanded rapidly. Money poured into
the railroad industry.

Then came the third stage: euphoria. Everyone wanted to
participate. Herd behavior spread. Fear of missing out
dominated. Fortunes seemed guaranteed. Railroads
expanded aggressively. More tracks were laid. More factories
were built. More docks were constructed.

The economic tide lifted all boats. Everybody expected to
become rich. Economic despair seemed impossible. No one
questioned whether this growth could be sustained.

Then came the fourth stage: profit-taking. Experienced
investors began to sell quietly. They realized prices were too
high. Many railroad projects would never generate sufficient
profits. While sophisticated investors exited the market, the
public rushed in.

Everything still looked stable. Smart money waited on the
sidelines. Then the trigger arrived. The Minsky Moment
arrived.

On May 9, 1873, the Vienna Stock Exchange collapsed.
Speculation in railroads and real estate had gone too far.
Hundreds of firms failed. Banks stopped lending. Investor
confidence collapsed across Europe. International credit
tightened. European investors had financed American
railroads and government bonds. When the crisis began, they
withdrew their capital 111,

The United States suddenly lost a major source of
investment. The first major casualty was Jay Cooke &
Company. Jay Cooke, a prominent Wall Street banker, had
helped finance the Civil War. He later became the leading
railroad financier of the era. His firm financed the Northern
Pacific Railroad.
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Construction began in 1870 near Duluth, Minnesota. The
project was enormous. Costs were high. Revenues were
uncertain. When European funding dried up, Cooke could no
longer issue new bonds. On September 18, 1873, Jay Cooke &
Company declared bankruptcy. The breaking point had
arrived.

Investors suddenly questioned everything. A major
enterprise had collapsed. Panic followed.

The fifth stage of the bubble now began: panic. Wall Street
erupted. The stock exchange closed for ten days. Banks failed.
Bank runs spread. Businesses collapsed. Workers lost their
jobs.

Cities suffered. Hunger rose. Bread lines formed. Protests
erupted. Unemployment approached 25%. The United States
entered a deep recession. Tramps wandered aimlessly across
the country.

As with all crises, contagion followed. Trust vanished.
Every investment appeared dangerous. Everyone rushed to
sell. Few wanted to buy. Prices collapsed. Losses mounted.
Recovery took years.

The crisis spread around the world. Many European
economies entered deflation. Prices fell. Profits vanished.
Firms closed. Workers lost jobs. Consumers saved instead of
spending. Demand collapsed. Prices fell even further.
Deflation fed on itself [*51,

The economy entered a debt-deflation spiral ['sl. There
were no safety valves. There was no floor to stop the decline.
In some countries, the depression lasted a decade. In others,
nearly twenty years.

This episode strongly supports both Minsky and Keynes.
The technological boom overheated the system until it
collapsed. That is Minsky. Then recovery stalled for decades.
That is Keynes.

One additional factor deepened the crisis. The United
States had previously operated under a bimetallic standard
using both gold and silver. In 1873, the Coinage Act removed
silver from the monetary system. Germany also stopped
minting silver coins. The money supply collapsed. Bank
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deposits disappeared. Banks closed. Credit contracted.
Deflation intensified [5. 161,

The system lost its ability to reheat itself. Entropy rose.
Energy dispersed. Recovery became slow and painful. The
nation’s economic engine had been pushed too hard. Then it
failed.

Yet even crises create opportunity. After the panic, asset
prices collapsed. Smart investors quietly returned to the
market. Bargains appeared everywhere. Assets sold for
pennies on the dollar.

Those who waited patiently built enormous fortunes. A
wealthy class rose from the ashes.

The Great Depression

We now turn to the most famous economic collapse in
American history: the Great Depression. Like the Panic of
1873, the crisis followed a long period of optimism,
innovation, and rising debt.

The 1920s were prosperous. Automobiles traveled across
the country. Families gathered around radios. Factories
expanded rapidly [7]. Productivity surged, and incomes rose
(171, The decade roared.

Many believed prosperity would never end. Confidence
soared. The stock market became the center of this optimism.
Millions of Americans began investing in stocks. Many did not
buy stocks with cash. They bought on margin.

Margin buying allowed investors to borrow most of the
purchase price. A typical investor might pay only 10% in cash
and borrow the remaining 90% [71.

This is leverage. Leverage magnifies gains. It also
magnifies losses. Margin lending expanded rapidly. By 1929,
margin debt reached extraordinary levels. The leverage was
enormous. As long as stock prices rose, profits looked easy.
Rising prices attracted more buyers. More buyers pushed
stock prices higher.

A self-reinforcing boom developed ['7]. Money poured into
the market. Stock prices soared. Eventually, prices rose far
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faster than corporate profits. Dividends could not justify
valuations. Speculation replaced investment. Herd behavior
took over. Fear of missing out dominated. Everyone expected
to become rich. Debt quietly inflated stock demand. Interest
compounded silently.

At the same time, the Federal Reserve became concerned.
By 1928 and 1929, policymakers believed speculation had
gone too far. The Fed attempted to slow the boom by
tightening credit. Interest rates rose [7l. Banks were
discouraged from lending to stock speculators [16],

A dangerous situation was created. Credit tightening did
not stop speculation. It made the system fragile. Borrowing
became more expensive. Margin loans became harder to
refinance. Balance sheets weakened. The final tile was
removed from the Jenga tower.

In October 1929, the system collapsed. Stock prices began
to fall. Margin calls followed. Investors were forced to sell to
repay loans. Massive selling pushed prices down even further.
Panic spread. The stock market crashed.

But the crash alone was not the Great Depression. It was
only the beginning. The deeper collapse came from the
banking system. Thousands of American banks were small,
local institutions. Many were poorly diversified. They had lent
heavily to farmers, businesses, and stock investors. When
borrowers defaulted, banks failed. When banks failed,
deposits vanished. Fear spread rapidly.

Depositors rushed to withdraw their money. Long lines
formed outside bank doors. But the vaults were empty. Banks
had lent most of their funds. Between 1930 and 1933, more
than nine thousand banks failed. Each failure destroyed
money. At that time, bank deposits were money. When a bank
failed, deposits disappeared. Credit collapsed ['8l. The money
supply shrank dramatically [9]. Prices fell. Wages fell. Debts
remained. Interest continued compounding. Deflation took
hold [xs1,

This is the heart of a debt-deflation spiral 51, As prices fell,
the real burden of debt increased. Firms cut production.
Workers lost jobs. Incomes fell. Defaults increased, and more
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banks failed. More money disappeared [¢. 18], Entropy spread
throughout the system.

The Federal Reserve failed to stop the collapse. It provided
little liquidity. It allowed banks to fail in waves. The money
supply contracted by nearly one-third [*¢). The economy’s
energy was yanked from the system.

Government policy worsened the crisis. In 1930, Congress
passed the Smoot-Hawley Tariff Act. Tariffs on thousands of
imported goods increased sharply. Other countries retaliated.
International trade collapsed. Exports fell. Farmers and
manufacturers lost foreign markets. Unemployment rose. By
1933, unemployment reached 25%. Industrial production fell
by half. Prices collapsed. Investment disappeared. Confidence
vanished.

The economy entered a low-energy state. It was the
liquidity trap [8l. In Minsky’s language, long stability had
produced excessive leverage. Fragile balance sheets could not
absorb shocks. In Keynes’s language, demand collapsed.
Without intervention, the system could not recover on its
own. The nation’s economic engine remained stalled. Then
World War II started.

In our framework, entropy had accumulated during the
boom. When the crisis arrived, disorder spread through
finance, banking, trade, and labor. Energy dispersed.
Recovery stalled.

The Great Depression resulted from many forces—
overvaluation, excessive leverage, fragile banks, monetary
contraction, and trade collapse. Above all, the system lost its
ability to stabilize itself. The economy had no floor to stop the
collapse.

Lessons for Modern Events

For decades, many economists ignored the ideas of Hyman
Minsky. Keynesian ideas also fell out of favor. Only after the
Global Financial Crisis of 2008 did policymakers rediscover

them [10,18],
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Since the Great Depression, the federal government and
the Federal Reserve have repeatedly injected large amounts of
money into the economy during crises. These actions helped
prevent prolonged depressions. Even the severe 2008
Recession was contained. Government deficits and central-
bank lending stabilized markets.

Yet a problem remains. The federal government continues
borrowing as its debt keeps rising. The Federal Reserve has
not fully withdrawn the liquidity created during the 2020
pandemic. Each crisis leaves the system larger, more
indebted, and more fragile than before [20l. Entropy quietly
grows. The economic system becomes more fragile.

The next recession may therefore be more dangerous.
Federal debt now exceeds $39 trillion. The government is
limited in financing bailouts.

At the same time, inflation remains elevated. Many
families face an affordability crisis. Food, housing, insurance,
and taxes continue to rise. The Federal Reserve cannot simply
bail out financial institutions. Large financial bailouts will fuel
inflation.

Energy shocks make matters worse. The 2026 American-
Iran war pushed energy prices higher. Energy shocks increase
both inflation and unemployment. If policymakers inject
massive liquidity, inflation may surge. If they do nothing,
unemployment may rise.

The system faces a difficult choice. If policymakers
intervene aggressively, inflation may worsen. If they remain
cautious, the recession may deepen. In either case, the risk of
economic engine failure increases. Entropy may once again
stall the system.

Energy shocks are the most difficult crises to manage. A
difficult choice must be made. Do the government and the
central bank lower unemployment while fueling inflation? Or
do they fight inflation but raise the unemployment rate?

Both entail painful choices.
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Final Thoughts

The central message of this chapter is entropy. Entropy is
chaos. It is disorder. It is randomness. It slowly emerges
inside every system over time. It never disappears on its own.

Once disorder enters a system, it spreads. It weakens
structures. It raises the fragility of the economic system. It
drains useful energy. A system cannot reverse entropy from
within itself. To restore order, new energy must enter the
system from the outside.

Societies are complex systems. Many forces push them
toward disorder. Throughout this chapter, we have identified
several forms of economic entropy.

First, entropy appears in physical and human capital.
Buildings deteriorate. Machines rust. Equipment breaks
down. Infrastructure ages. Workers lose morale. Skills fade
during long unemployment spells. Human energy slowly
dissipates. The system weakens.

Second, debt financing can become another form of
entropy. Borrowing itself is not dangerous. Families borrow
to purchase homes. Businesses borrow to expand production.
Governments borrow to build infrastructure.

Debt becomes dangerous during long periods of stability.
Confidence rises. Risk-taking increases. Safe finance slowly
transforms into speculative finance. Speculative finance
eventually becomes Ponzi finance. Debt becomes fragile.
Balance sheets weaken. Interest compounds silently. Entropy
rises quietly. It hides inside financial systems.

Third, inflation becomes another form of entropy. Low
inflation poses little danger to the system. However, high
inflation is disruptive. Inflation redistributes wealth from
creditors to debtors. It erodes savings. It creates uncertainty
[14], Prices lose their informational value. Contracts become
unreliable. When government debt becomes excessive,
inflation becomes tempting. It quietly reduces the real value
of debt when other financing options disappear. Disorder
spreads. Expectations change. Institutions weaken.
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In every economic system, entropy slowly rises. Entropy
diverts energy away from productive activity. It weakens
institutions. It slows economic growth. When disorder grows
too rapidly, it overwhelms the system. The economic engine
stalls. Decline begins. Collapse follows.

In this framework, economic decline resembles an engine
failure. Once a system enters decline, revival becomes
difficult. The only way to restore activity is to inject new
energy from outside the system. That energy may come in
many forms.

» Investment

» Institutional reform

» Technological innovation
» Political renewal

Each can push the system back into motion. But revival is
never easy. The deeper the decline, the more energy is
required to restart the system. The longer the stagnation
persists, the harder recovery becomes. An economy trapped
in a liquidity trap resembles a physical system approaching
absolute zero. Movement slows. Energy disappears. Recovery
becomes difficult.

The liquidity trap resembles an animal caught in a snare.
At first, it struggles. It fights to escape. It spends its remaining
energy. Over time, exhaustion sets in. Eventually, the animal
stops moving. Yet recovery is still possible.

History offers powerful examples. After World War II,
Japan rebuilt its economic engine and rose to become the
world’s second-largest economy. We examined this recovery
in Chapter 7.

Furthermore, we trace how entropy shapes economic
systems. In Chapter 2, we begin with people—the basic
particles of the economy. From there, we move outward to
institutions and organizations. We examine the collapse of

40



The Economics of Decline — Entropy

Enron in Chapter 3. We study the rise and fall of Detroit in
Chapter 4 and the institutional challenges of California in
Chapter 5.

Next, we turn to history. We analyze the Roman Empire in
Chapter 6. We examine Japan’s rise and stagnation in Chapter
7. We study the rise and collapse of the Soviet Union in
Chapter 8. We then examine slowing economic growth within
the American empire in Chapter 9.

Finally, we look forward. In Chapter 10, we analyze the
looming global fertility crisis. In Chapter 11, we turn to the
ultimate question of meaning and order. How does God play
arole in all of this?

Across all these cases, one law remains constant. Entropy
rises. Energy disperses. Systems age. Institutions decay.
Empires fall.

The question is not whether entropy will act. It always
does. The real question is whether societies can manage
entropy before it overwhelms them.

As John Maynard Keynes once wrote: “In the long run, we
are all dead.”
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2. Humans as Biological Machines

“Just as the constant increase of entropy is the basic law of
the universe, so it is the basic law of life to be ever more highly
structured and to struggle against entropy.”

— Vaclav Havel

“The daily struggle of life to survive is the daily struggle
over entropy.”
— Kenneth R. Szulczyk

Societies and economies rest on humans. We are not
abstract units. We are biological machines. Like gas
molecules, we move. We collide. We exchange energy. But we
are more than particles. We think. We choose. We build
systems. Without humans, an economy has no purpose. No
exchange. No production. No meaning.

Life begins with struggle. We are conceived. We are born.
We grow. We pass through stages. At each stage, we organize
energy. We build structure. We resist disorder. For a time,
order increases. Strength increases. Capacity expands. Then
decline begins, and entropy rises. Our energy levels fall. We
grow old and weaken. Then we die. This biological cycle
shapes everything that follows.

Next, we examine Maslow’s hierarchy of needs. Needs
motivate action. They explain why we work, produce, and
cooperate. Then we examine learning and knowledge.
Knowledge reduces uncertainty. It pushes back against
disorder. Institutions, like families, schools, governments,
and markets, coordinate energy and behavior. But institutions
are not immune. Entropy erodes them.

Finally, we examine economic systems. An economic
system defines how we interact. How we allocate energy. How
we meet our needs. Every system creates order. Every system
generates entropy. Some systems manage entropy well.
Others collapse under it.

This chapter begins with the biological engine. All higher
structures, whether social, political, or economic, rest on it.
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The Struggle of Life

We are biological engines. We breathe oxygen. We eat
food: fats, proteins, carbohydrates, vitamins, and minerals.
Every cell uses oxygen and nutrients to create energy. Energy
powers every cell and every organ. The heart pumps. The
lungs breathe. The brain thinks. Energy drives it all. Wastes
form. Wastes are expelled. Complex systems evolved to keep
us alive and connected to the world. Order requires effort.

It begins with our parents. They meet. They fall in love.
They create life. One cell forms. Half the DNA comes from the
father and the other half from the mother. The fertilized cell
attaches to the uterus wall. Cells divide. Then divide again.
Growth is rapid. After nine months, a baby is born.

Babies are helpless and dependent. Babies cry when
hungry. They laugh when tickled. They are calm in loving
arms. They crawl. They stand. They take their first steps. Then
they walk. They hear language. They copy sounds: “mama”
and “papa.”

Most of us remember little before age five. Yet the brain is
busy. It builds networks. Regions specialize. Connections
form. The mind creates a model of the world. It is not perfect.
Sometimes, it is distorted.

We pass through stages. We grow larger. We use more
energy. Development has patterns. Sigmund Freud proposed
five stages of psychosexual development [21],

The Oral stage starts at birth and lasts until one year. The
mouth dominates. Infants feed, suck, and taste. Fixation may
lead to dependency, smoking, nail-biting, and overeating.

The Anal stage lasts from one to three years old. Children
learn toilet training. They learn authority and control.
Problems may lead to obsessive or disorganized traits.

The Phallic stage begins at age 3 and ends at age 6.
Children notice differences between boys and girls. Freud
described the Oedipus and Electra conflicts. Boys love their
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mothers and challenge their fathers. Girls do the opposite.
Identity begins to form.

The Latency stage begins at age 6 and ends at puberty.
Sexual impulses quiet. Energy shifts to school, friendship, and
hobbies. Social skills grow.

The Genital stage starts at puberty and ends at death.
Sexuality matures. We learn intimacy and love. A healthy
adult emerges if the earlier stages were resolved.
Relationships form. Then relationships help create the next
generation. The next generation repeats the same stages.

Freud may have overemphasized sexuality. Yet
reproduction matters. Species survive by creating the next
generation.

Others prefer Erik Erikson and his eight psychosocial
stages [22], He focused on identity and relationships across our
lifespan.

> Stage 1: 0 — 18 months: We develop a sense of trust or
mistrust. We learn hope and security.

> Stage 2: 18 months — 3 years: We either learn
independence or shame and doubt. We learn will.

> Stage 3: 3 — 6 years: We either learn initiative or guilt.
We learn how to control through play. We develop a
purpose.

> Stage 4: 6 — 12 years: We learn how to interact socially
and master academic subjects. We develop industry or
inferiority. We build confidence.

> Stage 5: 12 — 18 years: We explore beliefs, goals, and
personal values. We develop an identity. Sometimes,
roles become confusing. We form a self.

> Stage 6: 18 — 40 years: We form intimate, loving
relationships, or we learn isolation. We learn love.
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> Stage7: 40 — 65 years: We contribute, or we stagnate. We
nurture others. We produce things.

> Stage 8: 65+ years: We reflect on life. We develop
integrity or feel despair and regret. We seek wisdom.

Life is a daily struggle. It is a struggle against entropy.
Growth takes about twenty-five years. Growth consumes
energy. Disorder pushes back. Bacteria invade. Viruses attack.
The immune system responds. Energy is spent. We fall. We
get injured. We heal. Repair requires fuel. Entropy surrounds
us. Our bodies respond quickly. Entropy is kept at bay.

We peak around twenty-five. Then the decline starts. It
starts slowly and then accelerates. We get sick more often.
Doctor visits increase. Energy drops. We move more slowly.
We feel cold more easily. Tasks take longer. Cancer appears
more often in old age. Cells grow out of control. Tumors
expand. Energy is diverted away from healthy tissues.
Learning slows. Memory fades. Productivity falls. Many
retire. Rest requires less energy than work.

Eventually, death comes.

Perhaps Freud was partially right. Survival depends on
reproduction. The next generation carries genes and culture
forward. We are not merely animals. We are conscious beings.
We ask questions. Why are we here? Who are we? Do we have
a purpose?

In the next section, we turn to Maslow and the hierarchy
of needs.

The Hierarchy of Needs

We are not animals. We think. We question. We wonder
why. Yet we are constrained. Energy restricts us. The
environment constrains us.

Abraham Maslow proposed a hierarchy of needs. We climb
up the pyramid to address a new need. Each level builds on
the one below [23. 241, These needs cross cultures. Humans
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everywhere require them. Yet culture shapes how we meet
them.

We begin at the bottom. Refer to Figure 1. We have a need
for food, water, sleep, shelter, and warmth [23. 241, These are
survival needs. They require energy input. Action is required.
Work is required. If the economic system functions well, most
people meet these needs. If the system breaks down, many
cannot. The homeless struggle daily. Low wages trap families
at the base. This is the lowest level. The lowest stable order. If
energy fails, we fall back here.

Actualization

Esteem Needs

Physiological Needs

Figure 1. Maslow’s Pyramid of Human Needs

Once survival is secured, we seek safety [23. 241, We want
control, predictability, and stability. We want steady income.
We want safe streets and reliable institutions. Without safety,
stress rises. Cortisol rises. Entropy rises. Fear consumes
energy. When safety collapses, higher growth stops. We
conserve. We retreat.

Next comes belonging. We desire family, friendship, and
love [23. 241, Humans are social beings. Isolation drains us.
Rejection wounds us. Social bonds create structure. Structure
reduces disorder. Structure helps us challenge the world.

Esteem comes next [23: 24, We want to exude confidence.
We want others’ respect. We want to achieve goals. We want
competence. We want recognition. Degrees earned.
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Businesses built. Skills mastered. Esteem requires more
energy than survival. It demands discipline and long effort.

At the top of the pyramid sits self-actualization [23. 241, We
want purpose, meaning, and growth. We use our talents fully.
We create. We innovate. We reflect deeply. This is high-order
energy use. It requires stability below.

As we climb, energy demands increase. Complexity
increases. Vulnerability increases. The base is simple: eat,
sleep, and survive. The top is complex: create, lead, and
transform. Complex systems are fragile. When a recession
strikes, people fall. When institutions weaken, safety
dissolves. When polarization grows, belonging fractures.

Entropy pushes downward. It always pushes downward. If
food disappears, we abandon art. If safety collapses, we
abandon ambition. If belonging fractures, esteem withers.
Higher levels require surplus energy. Surplus energy requires
stable institutions. Stable institutions require constant
maintenance. Order requires work.

Maslow’s pyramid is not mechanical. We are not robots.
We are social organisms embedded in systems. The economy
matters. Institutions matter. Culture matters. When energy
flows, humans rise. When energy shrinks, humans contract.

As we move upward, we gain potential. We also gain risk.
Entropy always waits.

Learning, Knowledge, and Entropy

One of the cornerstones of a flourishing society is
knowledge. It matters. It endures. It sets nations apart.

Knowledge comes in many forms. It shapes how people
think, work, and live. Humans need others to survive. We
must work together. We are social beings. From childhood, we
are socialized to interact with others in important ways.
Leaders are followed. Elders are respected. Laws are obeyed.
Bad children are punished. Good children are rewarded.
These patterns are learned. They are not accidental.
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Knowledge establishes the rules that allow people to
interact peacefully, respectfully, and politely. It teaches us
what is acceptable and what is not. It tells us how to behave in
families, schools, workplaces, and governments. Culture
grows from this shared knowledge. Over time, it becomes
tradition. It becomes identity. Together, these shared patterns
form the foundation of society. A strong foundation manages
energy well.

Much attention is given to knowledge that enhances
productivity or creates new products. Humans take raw
materials and transform them into finished goods and
services. We turn trees into homes. Minerals into machines.
Wires into computers. Data into decisions.

Knowledge allows us to manipulate our environment.
Rules are developed. Theories are proposed. Laws are
imposed. Incentives are created. Step by step, we learn how
systems work.

Knowledge helps us push limits. It helps us overcome
some problems of entropy, such as pollution and waste [71.
Without scientific knowledge, modern sanitation, clean water
systems, and renewable energy would not exist. Without
engineering, cities could not function.

We need knowledge to dream, to imagine, and to invent.
Innovation and patents require knowledge. They also require
energy. Ideas alone are not enough. They must be tested,
financed, and implemented. Every new technology represents
stored effort and organized learning. Knowledge is like bricks.
Bricks are stacked upon bricks to build a wall. Ideas are
stacked upon ideas to push our existence forward.

Knowledge is valuable. But it is not free. Education entails
costs. Instructors, teachers, and professors must be paid.
Textbooks and learning materials cost money. Buildings must
be maintained. Computers must be updated. Electricity must
flow.

Students must sit in classrooms. They must study. They
must practice. They often forgo work to learn. Time spent in
school is time not spent earning income.
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Education is an investment. Students give up money, time,
and effort today. In return, they hope for higher income and
better opportunities tomorrow. Costs occur now. Benefits
arrive later [7]. Economists describe this process as investing
in human capital.

Knowledge becomes wealth. The richest countries in the
world are usually rich in education, research, and skills [*3],
They accumulate knowledge just as earlier societies
accumulated gold, cattle, or land. As societies grow more
complex, they require more knowledge.

In simpler times, education was shorter. During much of
the nineteenth century, many students left school in middle
school. They believed they had learned enough to work,
support a family, and contribute to their communities. And
often, they were right. They tilled farmland. They raised
livestock. They mined coal. They built houses and repaired
tools. They cooked meals. Life was demanding, but everyone
understood it.

Then manufacturing expanded. Factories emerged.
Machines became more sophisticated. New materials were
invented. Services multiplied. Transportation and
communication accelerated.

Work changed. As a result, workers needed more skills.
They needed more training. They needed more education.
Schooling became longer. Curricula expanded. Students
studied mathematics, engineering, science, and management.
In technologically advanced countries, knowledge became the
main engine of growth.

Knowledge makes complexity possible. Yet complexity has
consequences. As knowledge rises, entropy may also rise [41.
Order requires constant maintenance. Information must be
updated. Systems must be repaired. Coordination becomes
harder. Humans are born with different abilities, habits, and
traits. Some excel in mathematics. Others thrive in sports.
Some are gifted in language. Others struggle. Education sorts
people (31, It measures. It selects. It judges.

Modern cities increasingly rely on digital skills, data
analysis, and information technology. These tools help revive
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urban growth and attract investment. However, not everyone
can master them. Only some succeed. What happens to the
rest? If wages depend on skill levels, the educated prosper.
The unskilled fall behind. Knowledge compounds just like
capital. Over time, income gaps widen. Neighborhoods
separate. Opportunities shrink.

Complex societies tend toward fragmentation,
polarization, and inequality. Education unites. Education
divides. Often, it does both. How education is financed can
either narrow or widen this divide. If the state covers the costs
for talented students, opportunity expands and talent
becomes the sorter. When access widens, social mobility rises.
When mobility rises, frustration falls. If families must finance
education alone, privilege hardens into structure, advantage
compounds like capital, and inequality deepens. Those who
begin ahead often pull further ahead. Meanwhile, those who
fall behind face narrowing paths forward. As access narrows,
mobility slows. As mobility slows, social tension grows, and
systemic stability weakens.

Humans are limited in what they can learn. No one can
master everything. In the nineteenth century, a scientist could
study physics, chemistry, mathematics, and medicine
together. The total body of knowledge was still manageable. A
brilliant individual could grasp most of it. Today, this is
impossible.

Knowledge has exploded. It has fragmented into
thousands of specialties. A medical doctor may focus only on
urology. Another may install heart valves. Some perform only
cosmetic surgery. Others specialize in rare diseases. Each
knows more. This specialization increases efficiency. It saves
lives. It advances science. But it also raises entropy. Systems
become dependent on narrow expertise. If one part fails, the
whole structure may suffer.

Complexity creates fragility. When illnesses cross multiple
systems, teams of specialists must cooperate. Diagnosis
requires coordination. Treatment requires communication.
Success depends on trust. But what happens when rules
harden? When personalities clash? When institutions become
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rigid? Then cooperation breaks down. Solutions are delayed.
Mistakes multiply. Knowledge becomes trapped inside silos.
Fragmentation leads to failure.

The system that teaches knowledge is itself an industry.
Like all industries, it requires energy. Universities, schools,
and training centers must be built. Staff must be hired.
Curricula must be designed. Accreditation must be
maintained. Institutions coordinate behavior and assign
roles. They organize learning. They consume resources. They
also experience entropy. Textbooks become outdated.
Software becomes obsolete. Equipment breaks. Buildings
decay. Teachers must constantly update their skills. Students
lose motivation. Administrators avoid difficult reforms.

Problems accumulate. Work environments can become
toxic. Bureaucracy can grow. Innovation can slow. When this
happens, educational institutions decline. They become
inefficient. They lose credibility. They fail to serve society.
Learning systems, like all complex systems, must be renewed
continuously, or they decay.

Knowledge builds order. But order must be maintained.
The more we know, the more we must coordinate. The more
we coordinate, the more fragile the system becomes. Progress
is not permanent. It must be renewed. It must be updated. It
must be protected.

The Rise of Complex Economic Systems

Humans do not exist in isolation. We form groups,
networks, and relationships. We are born into families with a
mother and father. Families may include grandparents,
siblings, and distant relatives who work and live together.
Families are bound by blood. Blood creates loyalty. It creates
obligation. It creates trust.

Economic systems are different. They are not based on
blood. They are based on exchange. Figure 2 illustrates this.
The molecules represent people. When no one works together,
we have chaos. Every molecule moves in its own direction.
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There is no coordination, no structure, and no plan. There is
no economic system. Everyone acts alone. Everyone looks out
only for themselves. Molecules may collide by accident.
People may trade by chance. But there is no organized
economy.

Figure 2. Molecules Behaving Chaotically

An economy requires cooperation. It requires trust. It
requires repeated interaction [25]. Figure 3 shows molecules
forming patterns. Order appears. An economic system rises.
People begin to coordinate. They use knowledge. They share
tasks and form routines. Institutions emerge. The system
takes shape. Energy is channeled into useful work.

Figure 3. Molecules Organizing into a System
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This order requires energy. It takes effort to create. It takes
effort to maintain. Rules are formed. Expectations develop.
Norms appear. The system guides behavior. It tells people
what is allowed. What is rewarded. What is punished [26],

People possess different skills. No two individuals are the
same. One entrepreneur opens a coffee shop. He sells gourmet
coffee. Customers arrive. Profits grow. He hires a worker.
Then another. Each worker has different abilities. One
specializes in brewing. Another manages the cash register. A
third handles supplies. Division of labor emerges. Each
person focuses on what he or she does best. Productivity rises,
and output grows [271. Costs fall. The shop prospers.

Small systems grow into large ones. Corporations form.
They collect resources from thousands or millions of
investors. They build factories. They purchase machines. They
hire specialized workers. They benefit from economies of
scale. As production increases, the cost per unit falls [28],
Large-scale production becomes efficient.

Modern industries depend on scale: computer chips,
automobiles, aircraft, power plants, and ships. These
technologies cannot be produced cheaply in small workshops.
They require massive coordination. Scale creates complexity.
Now consider the largest system: the nation.

A country consists of people, land, firms, and institutions.
Laws define rights and duties. Courts resolve disputes.
Governments enforce rules. Together, they organize economic
life (291, But how should this system be organized? Different
societies tried different answers. Some turned to socialism
and communism.

In socialist and communist systems, governments attempt
to manage complexity from the center. They build hierarchies.
Workers form the base. Managers sit above. Higher managers
sit above them. At the top stands a small group of planners.
Decisions flow downward. Information flows upward, but
slowly. Orders replace market prices.

The goals are noble. Inequality is reduced. Basic needs are
guaranteed: housing, food, education, and healthcare.
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Workers are protected. Exploitation is limited. Stability is
desired. These aims are noble. However, complexity creates
problems.

As societies grow, information explodes. Preferences
change. Technologies shift. Resources fluctuate. No central
authority can gather all this knowledge in real time. This is the
knowledge problem [30], Information is dispersed. It exists in
millions of minds. It changes every day. Planners cannot see
it all. Entropy rises. Mistakes accumulate. Socialist systems
struggle to adapt. We show this in Chapter 8, the Soviet
Union.

Markets solve this problem differently. They use prices.
Prices carry information [30l. They signal scarcity. They signal
abundance. They guide behavior. A drought reduces corn
harvests. Supply falls. Prices rise. Imports increase.
Consumption falls. Farmers respond by planting more next
season. Balance slowly returns. No committee decides this. It
happens automatically.

Shocks occur constantly: wars, pandemics, innovations,
and climate events. Demand shifts. Technology advances.
Markets adjust quickly [31. Central systems adjust slowly.

Over time, bureaucracies grow. Rules multiply.
Procedures harden. Paperwork expands. Innovation slows.
Feedback weakens. Errors persist [32l. Fear replaces initiative.
Obedience replaces creativity. Institutions become brittle.
Entropy rises. Collapse follows.

The Soviet Union illustrates this process. It achieved major
successes. Literacy approached 99%. Scientific education
expanded. Engineers and researchers flourished. It launched
the first human into space. These were real achievements. But
innovation slowed. Shortages spread. Quality declined.
Information failed to reach planners. Incentives weakened.
Corruption increased. Entropy won. The system could not
adapt. Reform came too late.

Capitalism organizes complexity differently. Control is
decentralized. Firms compete, and workers move. Prices
adjust. Profits reward success. Losses punish failure.
Information flows rapidly. Adaptation is constant [33]. Some
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firms grow. Others disappear. Creative destruction operates.
This system adjusts to changing conditions. But it creates new
problems. Inequality rises. Financial crises recur [l
Environmental damage increases. Asset bubbles form. They
expand. They burst, and jobs vanish. Wealth evaporates.

No system is perfect. Institutional flexibility matters.
Countries with adaptable legal systems tend to prosper. Laws
evolve. Courts interpret new conditions. Regulations adjust.
Mistakes are corrected [25. The United States and Ancient
Rome benefited from legal adaptability, especially in property
and contract law. Legislators revised laws. Judges shaped
precedents. Institutions changed with circumstances. The
Soviet Union lacked this flexibility. It did not fail because it
sought equality. It failed because it could not change. It could
not adapt to a changing world.

Institutional rigidity is a form of entropy. When rules
harden, systems lose resilience. When adaptation stops, decay
begins. When learning ends, collapse follows. Order requires
renewal. Failing to renew opens the door to entropy.

Social Entropy

Social entropy focuses on people. People are the gas
molecules. Sometimes molecules move against the system.
They divert energy away from productive use.

Entropy is energy that cannot perform useful work. When
people rebel, cheat, or break laws, productive energy is lost.
Social entropy rises.

One source of social entropy is inequality. Highly unequal
societies suffer higher rates of anxiety, depression, illness, and
obesity. These conditions reduce productivity [34l. Unhealthy
people miss work. They work below potential. Illness spreads
stress across families. One struggling member can reduce the
productivity of others.

Substance abuse is another source. Alcohol and drugs
drain energy. Peer pressure influences behavior. Some use
substances to escape pain or hopelessness. When basic needs
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are not met, frustration grows. Abusers lack safety. They lack
belonging. They lack esteem. Some abuse stems from
experimentation, culture, genetics, or trauma. Substance
abuse creates a feedback loop. Productivity drops [341. Income
falls. Stress soars. More abuse follows. In our gas model,
molecules become erratic. Some move too fast. Others slow
down. Pressure weakens. Coordination fails.

Crime is another form of social entropy. Criminal
networks use energy, but not for the broader system. Energy
is redirected. Trust declines. Transactions become costly.
Crime may stem from inequality, weak institutions, unstable
families, or peer influence. When opportunity seems blocked,
some choose illegal paths. Crime increases unpredictability.
Like unstable particles, disruptive actors create chaotic
collisions. Order weakens.

The system must respond. Resources are diverted to
treatment, policing, courts, and prisons. Energy that could
build is used to contain disorder. If health crises, addiction,
and crime grow unchecked, the burden expands. Productive
members carry the cost. Economic institutions weaken.

If social entropy becomes too large, the system strains. If
strain continues, the system breaks.

Entropy never rests.

Economic Entropy

Economic entropy influences the economic system.
Entropy rises alongside complex systems. We return to our
coffee shop. At first, adding workers raises output. Service
improves. Lines shorten. Profits grow. Then limits appear.

The owner keeps hiring. Space becomes crowded. Baristas
bump into one another. Orders are mixed up. Tempers flare.
Stress rises. Too many cooks spoil the stew. Productivity falls.
This is diminishing marginal productivity of labor [271. More is
not always better. Employing more workers leads to lower
productivity.
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The same pattern appears in large companies. At first,
growth brings efficiency. Costs fall. Output rises. Economies
of scale emerge [281. Then complexity grows. Paperwork
multiplies. Rules expand. Meetings increase. Managers
supervise managers. Decisions slow. Information becomes
distorted. Bureaucracies thicken and then clog [32l.
Coordination becomes difficult. Monitoring becomes costly.
Per-unit costs rise. The firm becomes fragile.

A small shock can now cause large damage. Sometimes the
opposite occurs. Economies of scale do not stop. Costs keep
falling. Large firms swallow smaller ones. Competition fades.
Markets concentrate. Big fish eat little fish. Here, entropy
does not come from size alone. It comes from market power.
When one firm dominates a market, it controls prices, wages,
and access. Innovation slows. Choice disappears. Consumers
lose protection. Institutions weaken [251,

The history of Standard Oil illustrates this process. John
D. Rockefeller built a massive petroleum empire in the late
nineteenth century. He sold products below cost to destroy
rivals. Competitors failed. He purchased them. He merged
them. He raised prices after competition vanished. By the
1890s, Standard Oil controlled more than 90% of U.S. refining
[28], Standard Oil became a powerful monopoly.

Economic power replaced market discipline. Profits
surged. Political influence followed. Campaign funds flowed.
Regulators hesitated, and enforcement weakened. Corruption
spread. As economic power concentrates, institutional
integrity declines [29]. Entropy rises. Corrupt politicians are
funded. The monopolies are protected. Profits continue to
rise.

Another major source of entropy is debt. Debt itself is not
harmful. Used wisely, it supports growth. Families borrow to
buy homes. Firms borrow to build factories. Governments
borrow to build infrastructure: roads, schools, airports, power
grids. Productivity rises. Living standards improve [251.

But debt becomes dangerous when it is used for survival
rather than investment. Borrowing to consume today and pay
tomorrow creates fragility. Payments accumulate. Flexibility
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disappears. Small shocks become crises: a job loss, an interest
rate hike, or a recession. Suddenly, institutions cannot cope
[10], Debt magnifies entropy. It turns minor problems into
major failures.

Inflation is another form of economic entropy. Inflation
itself is not always harmful. Low and stable inflation allows
prices and wages to adjust smoothly. Small changes are
manageable. Families adapt. Firms reorganize. Governments
rebalance budgets.

Moderate inflation is a nuisance. High inflation is
disruption. As inflation accelerates, planning becomes
difficult. Contracts lose meaning. Savings evaporate. Trust
erodes. Workers demand higher wages. Firms raise prices.
Governments lose control [31. Institutions weaken. Social
cohesion frays. High inflation changes behavior. People rush
to spend. They avoid saving. They speculate. They hoard
goods. Productive activity declines. Entropy spreads through
daily life.

History confirms this pattern. Across companies, cities,
and nations, similar forces appear. Concentrated power
breeds corruption. Excessive debt creates fragility. Inflation
disrupts coordination.

These forces reinforce one another. Debt encourages
money creation. Money creation fuels inflation. Inflation
hides corruption. Corruption weakens institutions. Weak
institutions tolerate more debt. The cycle deepens [:0. 29],
Entropy compounds.

Ancient Rome followed this path. Coinage was debased.
Prices rose. Military costs expanded, and tax burdens
increased. Trust declined. Institutions weakened.

Modern states face similar pressures. When budgets erode
and obligations grow, governments turn to money creation.
Short-term relief replaces long-term stability. Order is
sacrificed for survival. Entropy advances.

Economic systems rarely collapse suddenly. They decay
gradually. Complexity grows. Coordination weakens. Trust
erodes. Safety valves fail. Buffers weaken.

Then one day, a shock arrives. The system breaks.
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Final Thoughts

We began with humans. Humans are the gas molecules.
They move. They collide. They exchange energy. They form
structures. Without humans, there is no economy. There is no
production, no exchange, and no meaning. We examined the
life cycle: birth, growth, peak, decline, and death. At every
stage, we resist entropy. At every stage, entropy pushes back.

We examined needs. Needs drive action. Needs yank us
out of bed each morning: food, safety, belonging, esteem, and
purpose.

We examined learning. Knowledge reduces uncertainty.
Knowledge organizes energy. It shapes norms. It shapes
behavior. It allows us to transform raw materials into goods
and services. It allows the construction of complex systems.

We examined social entropy: addiction, crime, and
inequality. Energy diverted. Order weakened. Institutions
strained. Then economic entropy: debt, inflation, and
corruption. Systems stretched beyond stability.

We apply this framework throughout this book. We begin
with a simple organization: a corporation, Enron. Then we
shift to a city: Detroit. Then we turn our attention to a state:
California. Then we analyze civilizations. We start with
Ancient Rome, Japan, and the Soviet Union. Then we discuss
the economic slowdown in the United States. We confront the
ultimate entropy: the fertility crisis in Chapter 10. Economic
systems will have fewer people and less energy. Economic
systems will shrink. Finally, we discuss God in Chapter 11.

From the smallest firm to the largest empire, the pattern
repeats. Energy creates order. Entropy erodes it. Then the
cycle repeats.

This book asks a final question. If entropy governs the
physical world, how do we sustain meaning? How do we
sustain order? Where does God fit within complex systems?
The struggle against entropy is biological. It is social. It is
economic. It is spiritual.
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And entropy never ends. It gradually builds in every
economic system.
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3. Enron: The Blueprint of an
Energy Empire

“I've not only pursued the American dream, I've achieved
it. I suppose we could say the last few years, I've also achieved
the American nightmare.”

— Kenneth Lay

Companies can rise from humble beginnings and
challenge the world. Yet entropy also rises and, if left
unchecked, eventually takes over. Then only chaos remains.

— Kenneth R. Szulczyk

We examine the rise and fall of Enron. Enron began as a
modest regional energy company. It expanded rapidly,
assimilated major infrastructure assets, and transformed
itself into a global trading powerhouse. At its peak, it became
the sixth-largest corporation in the United States and was
repeatedly praised as America’s most innovative company.

We see Enron optimized its economic engine for rapid
growth. Enron attracted top talent. The best graduates sought
employment there. Long-time employees became paper
millionaires. Opportunity seemed boundless. The firm even
pioneered financial derivatives linked to weather. It promoted
the idea that investors could hedge weather risk. Enron
projected the image of a company capable of monetizing any
form of uncertainty.

Yet, as rapidly as it rose, Enron collapsed. In 2001, it
became the largest bankruptcy in American history. Its
apparent prosperity proved to be an illusion sustained by
financial engineering, hidden debt, and institutional decay.

This case illustrates the central theme of this book:
entropy, when left unchecked, undermines organizational
stability. As internal coordination weakens, disorder
accumulates. Ethical standards erode. Information becomes
distorted. Incentives misalign. In Enron’s case, corruption
and debt emerged as dominant expressions of rising entropy.
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Together, they unraveled the firm’s structure and destroyed
its credibility.

The story of Enron is not merely a corporate scandal. It is
a systematic example of how complex organizations, when
driven by wunchecked ambition and insulated from
accountability, become vulnerable to irreversible decline.

Enron Rises

Enron started from humble beginnings. Kenneth Lay led a
1985 merger to create Enron. He earned a Ph.D. in economics
from the University of Houston in 1970. He also served as a
lieutenant in the U.S. Navy. He was ambitious, disciplined,
and connected. His career rose. Then it soared. He conquered
the world of energy.

Lay created Enron by merging two natural gas companies:
Houston Natural Gas and InterNorth. At its inception, Enron
already controlled power. It owned roughly 37,000 miles of
natural gas pipelines. These pipelines moved gas from
producers to utility companies across the United States [35]. At
that time, natural gas prices were fixed, predictable, and
tedious. Long-term contracts set prices. Supplies were stable.
Profits were steady but limited [351.

Then the rules changed. During the mid-1980s, federal
and state governments deregulated the natural gas market.
This single decision changed everything. Deregulation
allowed gas to be sold at spot prices instead of fixed contracts.
Freedom arrived. So did chaos. Prices began to swing. Then
they rose. Companies that could manage risk made fortunes.
Enron was perfectly positioned. It already owned a massive
pipeline network in the country [35l. It benefited greatly.
Profits surged. Cash poured in.

Money changed behavior. With rising profits, Enron
diversified. It bought and merged with other firms. It
expanded into coal, electricity, paper, steel, and even
broadband fiber-optic networks [351. It also moved overseas. If
a business involved energy, Enron wanted in. However,
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energy was not enough. Enron wanted to be at the center, the
energy hub.

It transformed itself from a pipeline company into a
financial trader. It no longer just moved energy. It traded
contracts. It bet on prices. Big traders control markets, and
they influence prices. They extract enormous profits [351.

Success feeds hunger. Ken Lay traveled from state to state.
He pressured regulators. He lobbied politicians. He pushed to
break apart, or “unbundle,” energy utility companies [36]. He
succeeded in 24 states. Unbundling created opportunity and
vulnerability. Utility companies were forced to sell
generation, transmission, and distribution separately. This
opened new markets for Enron to exploit. Profits soared
further. Enron dominated the energy industry. Its name
became famous, perhaps too famous.

Enron also invested heavily in politics. It funded
campaigns. It hired lobbyists. It spent more than $2 million
influencing Washington lawmakers [3¢l. Friends passed
favorable laws. One example was the Commodity Futures
Modernization Act of 2000. It reduced oversight of energy
derivatives [36l. As Enron’s friends removed oversight, it
extracted more profit. Success fed further expansion.
Expansion fed ambition.

At first, Enron bought easy targets, cheap companies, the
low-hanging fruit. Barriers were low. Markets were open.
Nevertheless, time changed conditions. Costs rose.
Competition arrived. New firms entered energy trading [371.
Rivals copied Enron’s strategies. They stole market share.
Some even hired Enron’s own employees [3¢]. These workers
took skills, contacts, and inside knowledge with them.

Competition eroded profits. Growth slowed. The machine
demanded more fuel. Enron searched for this new fuel in
dangerous places. The wrong place or the wrong move could
have disastrous consequences.

The cracks began to show. Entropy started to rise.
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The Peak

We use the ideal gas law as an analogy. This analogy helps
to simplify complex organizational dynamics. Eq. (1) shows
the ideal gas law. The gas molecules become the stakeholders.
Investors buy shares. V becomes the number of shares in
circulation. The board of directors and executives create the
environment. This is the energy system, R. It reflects the
institutional structure, i.e., the rules, the procedures, and the
incentives. Employees work. They execute the mission. Lastly,
P becomes the stock price. It is the system’s scoreboard. It
measures success.

P-V=n-R-T (1)

The remaining variable is temperature, T. Managers raise
the temperature. Employees work harder. Productivity rises.
Workers raise output, and they make more deals. The
pressure rises. The stock price soars. The corporation grows.
Enron grew more powerful each passing day.

The economic size of a firm is its market capitalization:
stock price (P) times shares outstanding (V). This is the size of
the engine. A bigger engine has a bigger impact on the outside
world. Equation (2) shows Gibbs free energy.

G=U+P-V-T-S (2)

Here, U reflects internal wealth. Market capitalization
measures economic size. Gibbs free energy, G, becomes the
firm’s influence beyond itself. Enron influences customers,
communities, and markets. It becomes a source of corporate
power. Enron grew rapidly.

With the number of shares relatively fixed, the stock price
soared to $83.13. Market capitalization reached nearly $60
billion [35]. Enron became an energy empire. Fortune
magazine named Enron the most innovative company in
America. Everyone wanted in. Everyone wanted stock.
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Everyone wanted millions. Dreams filled the air. However, we
ignored one term in Eq. (2)—entropy (S). As Enron grew,
disorder grew with it.

The original business model was stable but limited. Enron
owned pipelines, power plants, and physical infrastructure.
These assets generated safe, small, steady returns [371.
Management wanted more heat. They wanted more speed.
They wanted more growth. They wanted more money. So
Enron expanded into water, electricity, and broadband. It
bought and sold assets. It divested slow projects [351. The
temperature rose.

Management raised the temperature further. Workers
were pushed harder. Targets rose. Bonuses exploded. Careers
depended on numbers. So employees cut corners. They bent
rules and hid risks. They lied. The motto became simple: Make
money in any manner. High stock prices meant happy
investors. Happy investors meant promotions, power, and
wealth [37], Employees responded. They manipulated data.
They distorted reports. They speculated wildly [3¢]. Entropy
climbed further.

Enron’s trading platform began to resemble a Minsky-
style Ponzi system. Futures became the firm’s bread and
butter [371. A futures contract allows buyers and sellers to agree
today on a future price and quantity of gas. In theory, it
reduces risk. In practice, it became a casino. Anyone could
play. Anyone could bet, and two sides entered. One wins. The
other loses.

Suppose an investor buys a futures contract. If the spot
price later rises above the contract price, they profit. They buy
cheap and sell high. If prices fall, they lose. The counterparty
experiences the opposite outcome. This is normal. The danger
was scale. The problem extends beyond futures themselves.
The problem was volume and leverage. Anyone could buy.
Even investors with no intention of using gas. Most contracts
were settled in cash. Few wanted delivery. Enron kept rolling
contracts forward. The derivatives casino was opened.

Over time, Enron issued contracts worth far more than the
physical capacity of its pipelines and supply [35l. Risk
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multiplied. Entropy exploded. The system changed. The
system was stable at first and became fragile over time. Then
it became dangerous. If many traders demanded delivery,
Enron could not supply the gas. It was naked. Enron traded
futures it did not own and sold what it could not deliver.

Enron went further. It became a financial intermediary—a
bank between producers and customers [35 361, It signed long-
term contracts with industrial clients. These customers
wanted certainty. They wanted stable prices and predictable
costs. Enron took the opposite bet. It wagered that prices
would fall. If prices dropped, profits surged. If prices rose,
losses mounted. A squeeze would be imminent.

The workplace became a tank of piranhas. In isolation, a
company can survive this culture. Toxic firms see workers as
fish and the job market as a vast blue sea. One fish escapes?
No problem. Cast again, and catch another. HR had
confidence. There were always more fish swimming nearby.
For those wanting to be rich, being caught by Enron was a
dream come true. Enron had no trouble hiring new
employees.

The trading risk was dangerous. The workplace was toxic,
but the real threat was debt. Debt made Enron larger than it
needed to be. Enron became fatter, heavier, and slower to
react. To hide this weight, Enron created Special Purpose
Entities (SPEs). Shell companies have an office, a filing
cabinet, and a computer. Perhaps they have an employee or
two. Top Enron executives managed the SPEs as well. SPEs
held Enron’s assets and contracts [35. They also held Enron
stock. As the stock price rose, these entities looked strong on
paper. The chief financial officer, Andrew Fastow, earned
millions in fees while managing the SPEs [35. 361,

Some SPEs earned trading profits. Enron recorded those
profits. But the SPEs also borrowed heavily. Here was the
trick: Enron kept the income, but it hid the SPE’s debt. Losses
disappeared. Liabilities vanished. Balance sheets looked clean
(351, This was just an illusion.

Some projects failed badly. The broadband business
consumed cash and produced nothing [36]. Foreign ventures

66



The Economics of Decline — Entropy

collapsed. Enron lost billions in India, Brazil, and Britain [3¢].
Yet spending continued. Enron continued its acquisitions. If
cash was a little tight, no problem. Just create another SPE.
Transfer some Enron stock. Polish the books. The banks are
happy. They lend more. Enron claimed revenue while hiding
the losses. They buried the debt from the outside world. It
became a massive financial pyramid scheme.

Investors saw profits. Lenders saw growth. Few saw risk.
However, one bad bet in energy markets could erase billions
overnight. Enron had stacked risk upon risk and leverage
upon leverage. Minsky’s Ponzi phase was complete.

Debt soared. Entropy rose. Stability vanished. All that
remained was a fragile structure. A gentle wind could collapse
the house of cards.

That breeze arrived in 2001. The system collapsed. Its
destruction was complete. Its aftermath was devastating.

Enron Collapses

At its peak, just before the collapse, Enron became
predatory. It would survive at any cost, at any price. Ethics,
morality, and rules no longer mattered. Enron needed
constant cash flows to keep its fragile system alive.

In 2000, Enron crossed the line after California
deregulated its energy market. Enron traders took power
plants offline. They created artificial shortages [381. Electricity
supplies fell. Energy demand remained high. Prices surged.
California experienced rolling blackouts. Traffic lights went
dark. Car accidents filled intersections. Cash registers went
silent. Commerce stopped.

Enron traders celebrated the chaos. They mocked
regulators. They sold electricity back to California at inflated
prices. Enron profited from the crisis [38]. Ethics disappeared.
The message was clear. Profits were all that mattered.

The first major crack appeared on October 16, 2001. Enron
announced a $618 million quarterly loss [35]. Shareholder
equity fell by $1.2 billion 5. The company was forced to

67



Kenneth R. Szulczyk, Ph.D.

include losses from its Special Purpose Entities [37]. Enron
admitted it was hiding losses. What had been invisible became
visible. Investors panicked. The stock plunged. Trust
collapsed.

Between October 22 and 31, the Securities and Exchange
Commission launched a formal investigation. Analysts,
banks, and creditors examined Enron’s books under a
microscope. Hidden debt appeared. Profits evaporated. The
numbers were largely imaginary. Much of Enron’s success was
built on illusion. Then things worsened.

On November 8, 2001, Enron admitted it had cooked the
books. It had overstated profits by $586 million since 1997.
Four years of financial statements were lies. The Minsky
moment had arrived. The Jenga tower shook. The structure
began to fall. Public trust vanished. Disorder surged.

Banks refused to lend. Creditors retreated. Trading
partners demanded cash. Credit ratings collapsed [37. Enron
lost the funding required to operate. Liquidity dried up. The
economic engine was deprived of oxygen. The company
suffocated.

Enron played its final card: a proposed merger with
Dynegy. The deal failed. Confidence fled. On December 2,
2001, Enron filed for bankruptcy. It became the largest U.S.
bankruptcy at the time. It held $63 billion in assets. Its stock
collapsed to $0.26 per share from a peak of $90 [3537], The
collapse was total.

Employees became the silent victims. Many had invested
their pensions in Enron stock. Some became paper
millionaires. Then the crash came. Employees were locked out
of their retirement accounts. Then stock prices fell [36. 371, They
watched helplessly as their savings evaporated. At the same
time, executives cashed out [371. Kenneth Lay withdrew $23
million in 2001 361, Thousands of workers lost their jobs.

Many asked how such massive fraud could last so long.
Part of the answer lay with the auditor, Arthur Andersen.
Enron was a major client [37]. An aggressive auditor risked
losing millions in fees [391. Andersen became silent [37. When
the scandal broke, it tried to destroy evidence. It shredded
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thousands of documents in its Houston office. This firm
collapsed alongside Enron. Only parts of its consulting
business survived.

Financial analysts were also complicit. They promoted
Enron even when they had doubts [35 391. They followed the
crowd. They avoided confrontation. They collected brokerage
fees while ignoring warning signs. Critics were ostracized and
denied access to Enron. Profits mattered more than truth. The
financial markets failed.

After bankruptcy, the Enron Creditors Recovery
Corporation dismantled what remained. It sold assets, settled
lawsuits, and recovered about $22 billion. By 2006, the final
pieces were gone. The empire was liquidated.

On July 5, 2006, Kenneth Lay passed away from a heart
attack. The energy emperor lost his empire. The system he
built collapsed under its own entropy. Enron was gone. The
financial damage was immense.

Final Thoughts

Across all chapters in this book, two recurring patterns
dominate institutional decline: corruption and debt. While
other forms of entropy also rise, these two forces consistently
appear as the central mechanisms of collapse. The case of
Enron illustrates this process with exceptional clarity.

When Enron was created in 1985, its work culture was
likely competitive but largely functional. The firm merged
with and assimilated major energy companies. Returns were
relatively stable. Operations were grounded in physical
production and delivery. Employment was steady. Risk
remained manageable.

Then Enron established its derivatives trading floor. The
organizational culture began to change. Financial engineering
replaced operational discipline. Ethics gradually eroded.
Employees became more aggressive. Short-term profits
became the dominant metric of success. Performance was
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judged almost exclusively by earnings growth and stock price
appreciation.

Enron relied on Special Purpose Entities (SPEs) to hide
debt. A dangerous feedback loop emerged. The financial
health of these entities depended on Enron’s rising share
price. Rising stock prices made the SPEs appear solvent. In
turn, these artificial structures supported further borrowing
and profit recognition. As a result, the entire organization
became focused on one overriding objective: to raise the stock
price, regardless of economic reality. Legal constraints or
ethics were glossed over. Rising stock prices kept Enron
afloat.

Several major failures accelerated this transformation.
Enron acquired water utilities in Argentina, Eastern Europe,
and the United Kingdom. They attempted to replicate its
success in energy trading. These projects were poorly
managed, politically unstable, and burdened by aging
infrastructure. Losses exceeded one billion dollars. The spin-
off of these assets as Azurix ended in collapse. Its stock price
and revenues disintegrated.

At the same time, Enron invested heavily in the Dabhol
Power project in India, another major financial failure.
Political resistance, unrealistic pricing assumptions, and weak
contractual enforcement led to massive losses. Instead of
correcting course, management concealed these failures and
continued expanding risky ventures.

At this stage, organizations typically face a critical choice.
They can strengthen governance, improve internal controls,
train managers, reinforce auditing systems, and restore
ethical standards. Alternatively, they can double down on
risky behavior and deception. Enron chose the second path.

After surviving successive crises, management interpreted
survival as validation. They “raised the temperature” of the
organization. Profit became the supreme objective. Ethics and
restraint were treated as obstacles to success. Risk-taking
intensified. Deception became normalized [38]. Honesty was
displaced by pride and arrogance. Executives increasingly
believed they were the smartest actors in the market 381, The
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company became predatory. Profit at any cost became its
governing principle.

One major consequence of institutional decline is the
spread of corruption. Several theoretical perspectives explain
this process. When participants perceive that an organization
is deteriorating, they often seek to extract as much personal
benefit as possible before collapse [4°]. Although Enron did not
fully exhibit this pattern at first, senior management actively
encouraged profit-making regardless of ethical or legal
boundaries.

At the same time, unrealistic performance targets were
imposed. Under such pressure, employees resorted to deviant
behavior to meet expectations [4J. Manipulation,
misreporting, and rule-breaking became survival strategies.
Over time, corruption spread throughout the organization.
When auditors, managers, and executives tolerate
misconduct, ethical behavior becomes costly. Honest
employees leave. Dishonest employees remain. Internal
safeguards weaken. Corruption takes over.

Corruption, once embedded, develops deep institutional
roots. When a manager’s supervisor is also corrupt, reporting
misconduct becomes futile and dangerous. Misconduct
becomes normalized. Eventually, corruption is no longer a
deviation from the system. It becomes the system.

The second defining characteristic of decline is debt.
Organizations in distress possess a strong desire to survive.
Executives will use every available mechanism to delay
failure. Debt becomes a temporary life preserver. Borrowing
creates the illusion of time. It postpones reform. It allows
existing practices to continue. Problems are deferred rather
than solved.

Eventually, organizations reach a debt wall. Servicing
obligations becomes impossible. Liquidity evaporates.
Collapse becomes unavoidable. Debt does not resolve
structural weaknesses. It delays their consequences.

Enron took this process to an extreme. It constructed
hundreds of SPEs whose primary purposes were to recognize
profits and conceal liabilities. These entities enabled Enron to
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report strong earnings while hiding massive borrowing.
Financial statements were cleaned. Investors were reassured.
Credit rating agencies remained supportive. Capital
continued to flow inward.

For a time, this financial architecture sustained the
illusion of success. But it was fundamentally unstable. It
depended on continuous stock price appreciation and
uninterrupted market confidence. When these conditions
failed, the entire structure collapsed.

In thermodynamic terms, Enron represents a system in
which disorder steadily increased. Information became
distorted. Coordination deteriorated. Feedback mechanisms
failed. Corruption disrupted internal order. Debt amplified
instability. The organization consumed increasing amounts of
financial and reputational energy merely to maintain
appearances. Eventually, no usable energy remained to
sustain operations.

Enron did not collapse because it lacked intelligence,
innovation, or opportunity. It collapsed because corruption
and debt systematically replaced transparency and discipline.
Management substituted financial illusion for economic
reality. In doing so, they transformed a once-functional
organization into an unsustainable system destined for
failure.
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4. Detroit: A City Rises and Then
Crumbles

“Detroit turned out to be heaven, but it also turned out to
be hell.”
— Marvin Gaye

“Wealth and manufacturing made Detroit big, strong, and
powerful. Entropy took it down.”
— Kenneth R. Szulczyk

This chapter traces the rise and fall of Detroit. At its peak,
the city had everything: automobiles, factories, and jobs.
Wealth flowed from assembly lines. Union workers became
the vast middle class. Detroit powered America and the world.

Then entropy arrived. White flight pulled residents and
businesses away. Factories closed. Neighborhoods emptied.
Buildings decayed, and infrastructure crumbled. Tax revenue
vanished, and city finances collapsed. In this vacuum,
corruption spread.

A great industrial engine slowly lost its power. And the
Motor City began to stall.

The Rise of the Motor City

Detroit is the largest industrial city in Michigan. It borders
Canada on the west. It lies on the narrow river that connects
Lakes Huron and Erie. French colonists established a fur
trading post there in 1701. The French crown offered settlers
free land. A small community began to grow. For a time,
Detroit grew into one of the most important French
settlements in North America [42],

The British defeated France in the Seven Years’ War. They
took control of Detroit in 1760. The town then passed to the
United States after the American Revolutionary War. By that
time, the population grew to two thousand residents.
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People continued to migrate to Detroit. They were drawn
by fertile farmland and new economic opportunities. Families
arrived. Commerce grew. Small industries expanded. The
Great Lakes gave Detroit access to distant markets and to the
world beyond. Its position west of the Appalachian Mountains
made it a gateway to the American frontier. It was second only
to New Orleans. Then Detroit slowly transformed into an
important industrial hub of the Midwest.

In the language of the ideal gas law, the growing
population increased the number of economic “particles” in
the system. As people arrived, institutions formed. Trade
expanded. Money changed hands more rapidly. The velocity
of money rose. Economic temperature increased. The city’s
economy heated up. The growth fueled itself.

New industries took root. Parke-Davis established a
pharmaceutical company in the 1870s. The Frederick Stearns
Company followed in the 1890s. Detroit became the largest
producer of iron stoves in the United States. It earned the title
“Stove Capital of the World.” Long before automobiles,
Detroit had already established itself as an important
industrial manufacturer.

Then Henry Ford arrived. Detroit offered Ford an
industrial base, skilled workers, and access to transportation.
He transformed manufacturing. He introduced the moving
assembly line [43], Workers specialized. Output rose. Costs fell.
Cars became affordable. Detroit became the Motor City.
Wealth flowed into the city.

Ford understood both machines and men. The work on the
assembly line was exhausting, repetitive, and stressful. In
1914, Ford shocked the business world. He introduced the
five-dollar day. Then he shortened the workday to eight hours.
Employee turnover fell. Productivity soared. More
importantly, workers could now afford the very cars they built.
The industrial middle class rose.

Gibbs free energy was unleashed. Productive capacity
expanded. Wealth accumulated. Energy flowed efficiently
through factories, households, and markets. Detroit’s
economy rose rapidly. It became powerful enough to
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challenge the great industrial cities of the world. It became a
world-class city.

By 1950, Detroit was the fourth-largest city in the United
States. It brimmed with 1.85 million residents [44-46], It was
also among the wealthiest cities in the world. Manufacturing
defined its identity, especially cars and trucks. Detroit became
a household name. The city evolved into an empire in cars.

The city stood as a beacon for high-paying industrial work.
These jobs attracted people from everywhere. Poor African
Americans fled the Jim Crow South. White migrants arrived
from Arkansas, Kentucky, and West Virginia. Immigrants
crossed the Atlantic in search of opportunity [471. Many had
little formal education as they escaped poverty. However,
factory work offered a first-class ticket into the middle class.

Detroit appeared unstoppable. Then, in the 1960s,
disorder began to shake the foundations of the city.

Racial Tensions and White Flight

Michigan became a strong pro-labor union state. Union
workers organized, marched, and collectively bargained with
factory owners. For a time, labor and capital shared in
Detroit’s prosperity. The automobile industry forged a rising
affluent class. Engineers, managers, and union workers
climbed into the middle and upper-middle classes [48]. They
started families. They bought homes in tidy neighborhoods.
The suburbs expanded. Their standard of living rose. Detroit
looked stable, successful, and powerful. However, entropy
rose quietly in the background.

This newfound prosperity created wealth. But it was not
enjoyed by all. Economist Hyman Minsky warned that
economic bubbles do more than inflate prices; they also
inflate inequality. Those inside the bubble enjoy rising wages,
job security, and wealth. Those outside are locked out.
Inequality becomes another form of entropy. Energy
concentrates in one place, while the rest of the system
weakens.
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In Detroit, the outsiders were African Americans. During
the Great Migration, African Americans fled the grinding
poverty and violence of the South. They hoped Detroit’s
factories would offer opportunity. They escaped one hardship
only to encounter another. Segregation greeted them. Poverty
followed them north. It refused to let go.

Two economies emerged inside the same city: one affluent,
the other impoverished. African Americans were pushed into
the bottom rungs of Detroit’s economic ladder. They earned
lower wages [49]. They toiled in dangerous, exhausting jobs [49],
Housing options were scarce. Banks denied loans.
Neighborhoods became stratified. Opportunity narrowed.
Mobility stalled. Detroit hardened into a racially segregated
city. Anger rose. Frustration simmered. Distrust spread. The
economic temperature increased. But the energy of the system
no longer worked in harmony. Instead of driving growth, it
began to tear the city apart.

In July 1967, the pressure exploded. On a hot summer
morning, Detroit experienced its Minsky Moment, the point
when a fragile system collapses under its own contradictions.
Police raided an unlicensed after-hours bar, known as a Blind
Pig, on the city’s west side. It began as a single incident. It
ignited days of violence. Fires spread. Looting followed. Chaos
ruled.

President Lyndon Johnson sent in federal troops and the
U.S. Army to restore order. When the smoke cleared, 43
people were dead. More than a thousand were injured. Over
400 buildings lay in ruins. White flight accelerated overnight
[50l. Entropy surged. Detroit’s decline was no longer avoidable.
It was inevitable.

Government policy, though often well-intentioned, quietly
amplified the damage. In the 1950s, the federal government
constructed the U.S. highway system. Concrete arteries
stretched across the nation. These highways made suburban
life possible. Families could enjoy quiet streets, new schools,
and single-family homes. City jobs and entertainment were
only a short drive away [47:501. The suburbs flourished. Money
and energy flowed outward.
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Fannie Mae, the government-backed mortgage agency,
fueled the exodus. Banks offered generous mortgage terms,
tax advantages, and federal subsidies. Suburban homes
became affordable, but some were left out. Lending policies
and zoning rules quietly blocked non-white families from
relocating 48 501, Institutional discrimination built invisible
walls around Detroit. Money left. Energy drained away. Those
who remained, largely African Americans and the poor, were
trapped inside the city. They became prisoners—no bars, no
court hearing, and no justice. Poverty kept them locked inside.
Detroit became a prison without walls.

Highways also reshaped Detroit’s industrial lifeline.
Factories had once been built along railroad lines. They
allowed raw materials to flow in and finished vehicles to flow
out efficiently [511. As highways replaced railroads, rail
transport declined. Traffic congestion increased. Shipments
slowed. Detroit’s factories lost their quick, dependable access
to national markets. One by one, they began to leave. People
and factories said their farewell to Detroit.

White flight continued. Detroit was left with shrinking tax
revenues, rising poverty, and abandoned neighborhoods. The
city peaked at 1.85 million residents in 1950. By 2020, fewer
than 600,000 remained. Without people, there is no
economy.

Detroit’s racial profile tells the story. In 1951, white
residents made up roughly 80% of the city’s population.
Meanwhile, African Americans accounted for about 16% [46],
By 2020, approximately 80% of Detroit’s population was
African American [44. 52 53],

The 1967 riot did not cause Detroit’s collapse. It exposed
it. Detroit’s decline was inevitable.

Education and Technology

Michigan possessed a unique characteristic. It was unique
among American states. It harbored a quiet but powerful form
of entropy. It prevented the system from adapting. A young

7



Kenneth R. Szulczyk, Ph.D.

worker could drop out of high school, walk straight into an
auto plant, and earn more than a college graduate [481. For
many families, education seemed unnecessary. Detroit built
vehicles for the world. But it did not build minds. This form of
entropy was the stagnation of human capital.

From time to time, echoes of a changing world reached the
city. But they were rarely heard. Union workers clocked in,
worked their shift, and clocked out. They were insulated from
global change. Few felt urgency. Fewer listened to warnings.
The U.S. economy moves in cycles of booms and busts [48],
During boom times, money floods into Detroit. Global
consumers buy American cars. Factories expand. Shifts fill up.
Overtime becomes common, and paychecks grow thick.
Prosperity feels permanent.

Then the cycle turns. Recessions arrive. Global consumers
delay major purchases. Factories cut shifts. Layoffs spread.
Nobody hires. Paychecks become thin. Labor disputes and
strikes disrupt production [47]. Detroit felt every boom and
every bust. However, it refused to change. The city clung to
automobiles and rejected diversification. The boom-bust cycle
repeated again and again.

Global competition intensified. Supply chains stretched
across continents. Technology opened new doors. Detroit’s
factories quietly severed ties with the city. First, production
moved south. It relocated from the Snow Belt to the Sun Belt.
Then it moved overseas. Factories opened in places few
Detroiters had ever heard of. Michigan was optimized for
manufacturing efficiency, not long-term resilience. When the
moment for reinvention arrived, Detroit lacked the human
capital to respond.

Other American cities adapted. But Detroit fell behind.
When the internet and digital commerce reshaped the
economy, Detroit lacked a highly educated workforce
prepared for the new era [541. The numbers reveal the gap.
Only about 12.5% of Detroit’s residents held a college degree.
That placed the city near the bottom: 94th among major U.S.
cities 481, Nationally, roughly 26% of Americans held college
degrees [47]. Manufacturing requires a high school diploma.
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The information economy demands bachelor’s and master’s
degrees for careers in finance, insurance, engineering, and
software [48. 551, Detroit fell behind. When the world changed,
Detroit could not change with it.

Technology itself is a double-edged sword. It allows
workers to extract more output from the same resources.
Productivity rises. Quality improves. Energy efficiency
increases. In a knowledge-based society, technology
strengthens human capital through education and training
[13], But assembly lines thrive on repetition. This repetition is
easily automated [48]. Machines replaced workers.

Detroit was struck twice. Automation eliminated factory
jobs. The relocation eliminated factories altogether. Detroit
lost nearly 90% of its manufacturing employment [441. The
collapse of manufacturing accelerated the city’s decline [501.
Entropy arrived at Detroit’s doorstep. It pounded on the door
like police untrained in civil rights. Then it forced its way
inside. The city was submerged beneath murky waters.

Detroit did not simply lose jobs; it lost the ability to adapt
to a new world.

Collapsing Housing Values

The white population fled. Factories and businesses soon
followed. Yet the buildings and houses remained behind in
Detroit. The city has tens of thousands of vacant structures.
Many are considered unsafe [571. Downtown areas contain
empty storefronts, abandoned businesses, and overgrown lots
[50. The city government has limited resources. Unsafe
buildings were left standing. The city cannot maintain
services.

Housing prices appear cheap at first glance. A single-
family home averaged about $64,000 in 2000. By 2010,
prices for non-foreclosed properties had fallen to roughly
$16,000 [551. Yet low prices alone cannot attract residents. City
services deteriorated. Schools struggled. Many residents felt
unsafe [59: 521, Few neighborhoods retained a strong sense of
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community. Compared with surrounding suburbs, Detroit
offered a lower perceived quality of life.

Michigan state legislators changed tax-foreclosure laws.
They wanted to return vacant properties to productive use [441.
Families could bid on homes for less than the delinquent taxes
owed. If properties remained unsold, opening bids sometimes
fell as low as $500 regardless of accumulated taxes and fees.
Officials hoped buyers would renovate. They hoped to
repopulate neighborhoods. Instead, auctions often attracted
few serious buyers. Many houses remained abandoned.

Officials underestimated renovation costs. The roof leaks.
Mold and water damage weakened structures. Copper wiring,
plumbing, and fixtures were stripped and sold for scrap.
Squatters and criminal activity moved into some houses.
Others were destroyed by fires. Sometimes, they were
intentionally set, especially around Halloween [44],
Renovation costs became prohibitive, and entire
neighborhoods grew unsafe. Some families found affordable
homes. But several abandoned properties occupied the same
street.

Families typically choose neighborhoods offering safety,
good schools, and nearby services. Children can play outside.
Residents feel safe investing in their homes. A home becomes
the primary source of household wealth. Rising property
values build financial stability [551. However, Detroit largely
missed the national housing boom between 2001 and 2007.
Instead, housing prices began falling as early as 2006 [471,

Detroit’s image further damaged demand. At various
times, it was labeled the murder capital of the United States.
Homicides reached over 700 annually in the mid-1970s. They
remained a serious concern decades later. A reporter from the
Detroit Free Press argued that some deaths were misclassified
as accidents or suicides. The homicide numbers could be
understated [49l.  Such reputations discourage both
homebuyers and businesses.

Families move toward communities that offer opportunity
and safety. Detroit struggled to provide these conditions.
Houses and buildings remain vacant. Entropy slowly reclaims
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them. Renovation costs rise. Economic energy drains away.
Neighborhoods are left trapped in decline as the city
approaches economic stagnation.

The City’s Bleak Finances

White residents fled. Factories closed. Businesses left.
Houses and storefronts stood empty. Income disappeared [54.
Housing values dropped [54]. Tax revenue collapsed, and sales
taxes shrank. Property taxes fell. Construction permits dried
up. Detroit’s property and income tax revenues fell by 31%, a
loss of $88.4 million 471, The economic devastation destroyed
the city’s tax base [45: 521,

The city itself did not shrink. Detroit still covers 139 square
miles (360 square kilometers) [57). Governments rarely reduce
their size, mission, or influence. Detroit did not adjust its
structure to match its shrinking population and income [451.

A new form of entropy appeared. Government quality
deteriorated. City services worsened. In 2011, Detroit
employed more than 12,000 workers, a large workforce for a
city losing residents and businesses [451. Detroit employed one
city worker for every 55 residents. As a comparison,
Indianapolis employed one for every 115 residents [451.

The system grew bigger as the city grew poorer. Yet
spending cannot always fall. Crimes must be investigated.
Criminals must be jailed. Illegal drugs must be squashed. If
the government retreats, streets quickly become unsafe.

Poverty surged. Detroit’s poverty rate was 15% in 1969. By
2012, it reached 42% [44]. Communities fractured. Divorces
rose. Drug and alcohol use spread, and crime increased.
Murder is cheap, as low as $20 [491. Jobs disappeared. Many
residents relied on government support, such as food,
housing, and medical insurance subsidies. These programs
are often funded jointly by the state and federal governments.
However, they still require administration and resources.
More money is paid out as little comes in.
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City leaders tried to reverse the decline by attracting
businesses. Detroit used eminent domain to seize land for
General Motors [5°. It built its headquarters in the
Renaissance Center along the Detroit River. The city offered
tax breaks, subsidies, and public funding to lure investment.
New downtown stadiums appeared for the Lions, Pistons, Red
Wings, and Tigers [55. However, longtime taxpayers
sometimes felt punished. New arrivals received incentives.
Those who stayed paid the bills.

Residents also understood the city was broke. Some
homeowners repaired houses without permits. Others
stopped paying property taxes. Estimates suggest roughly half
of homeowners fell behind on property taxes [48l. Some
became squatters. Businesses increasingly relied on cash
transactions to avoid taxes and fees. The city lacked the
resources to enforce compliance. Finances eroded further.

Politics worsened matters. Leaders secured loyalty by
promising generous pensions 481, Pensions create obligations
far into the future. Meeting those promises would require
future tax increases or more borrowing. Moody’s estimated
that Detroit owed $3 billion in pension obligations [45l.
Promises made, but bills remain unpaid.

Borrowing filled the gap. Debt can become another form
of entropy, especially when used to fund consumption rather
than growth. Detroit’s obligations ballooned to $18 billion,
much of it tied to pensions [45]. As economist Hyman Minsky
warned, stability hides instability. Eventually, a small shock
triggers collapse, and a small sound triggers a financial
avalanche.

City officials grew desperate. They turned to complex
financial tools. They gambled on interest rate swaps. They
hoped to ease budget pressure. Two sides bet. One wins. One
loses.

An interest rate swap is a complex financial instrument. It
has a true application. For example, we have a fixed-rate
mortgage at 8%. We think that interest rates will fall. We do
not have to wait to refinance our mortgage. We enter an
interest rate swap that gives the appearance of a variable-rate
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loan. We leave our mortgage alone. However, the combined
cash flows of the mortgage and the interest rate swap act like
a variable-rate loan. Thus, we bet on the direction of future
interest rates.

Detroit officials bet interest rates would rise. Instead, rates
fell after the financial crisis. Counterparties profited, while
Detroit’s cash flows deteriorated further [471. The end arrived
slowly. Detroit was bankrupt.

On July 18, 2013, Detroit declared bankruptcy. This was
not the result of a bad year or even a bad decade. The city had
been drifting toward collapse for generations [45]. Creditors
and insurers absorbed roughly $7 billion in losses. Creditors
recovered between 14 and 75 cents on the dollar. Detroit’s
bankruptcy dwarfed previous municipal failures. Jefferson
County, Alabama, went bankrupt with a $4 billion debt, and
Central Falls, Rhode Island, at $80 million debt [45].

The decline did not immediately stop. Financial collapse
translated into collapsing services:

> About 40% of streetlights do not work [451,

> Roads cracked. Potholes spread. Some traffic lights do
not signal. Sidewalks crumbled.

» Ambulances sometimes took thirty minutes to arrive.
Only about one-third of the city’s ambulances were in
service in 2013 [45.49],

» Police response times stretched toward an hour. The
national average is eleven minutes. Only 8.7% of crimes
were solved, versus Michigan’s average of 30.5% [451,

» Schools lacked science labs, athletic programs, and
extracurricular opportunities.

» Abandoned buildings sometimes hid decomposing
bodies. The city lacked resources to recover [491,
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Detroit struggled to attract new residents and businesses.
Neighborhoods felt unsafe. Fear rose. Taxes remained high,
while services deteriorated. Infrastructure decayed.

A city that once symbolized American prosperity now
struggled to provide a basic quality of life. The Motor City had
run out of momentum.

Disorder came and took it over.

Corruption Spreads

Good leaders slow entropy. They channel people,
resources, and energy into growth. They provide vision. They
build organizations. They use resources efficiently. When
entropy begins to rise, strong leaders recognize the warning
signs and act to control or mitigate the damage. Leadership
matters. Good leadership can slow decline. It keeps entropy at
bay while pushing an organization toward prosperity.

As entropy tightens its grip, leadership quality often
changes. Several theories help explain why. Economist
Mancur Olson argued that when organizations expect long-
term survival, leaders invest in growth [40l. But when collapse
seems imminent, leaders often shift from building the future
to extracting what they can in the present [4°l. Sociologist
Robert K. Merton showed that when people cannot meet goals
through legitimate means, deviant behavior rises [41,
Managers struggle to meet objectives. Corners get cut. Rules
bend. Ethics weaken. Then the work culture changes. Lastly,
bad leaders hire loyal followers rather than competent
managers. Corruption spreads outward and downward. It
becomes a cancer. Corruption breeds more corruption until it
overwhelms the organization. Then entropy accelerates.

It is difficult to pinpoint when leadership in Detroit
deteriorated. Some observers blame Coleman Young, the
city’s first African American mayor. He served from 1974 to
1994. White flight began in the 1950s, but critics argue that
his confrontational political style deepened racial divisions.
He helped fuel the population loss [471.
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Young himself was never convicted of crimes. However,
accusations of patronage and favoritism followed his
administration. Key officials under his leadership, including
police and water department leaders, later served prison time
for embezzlement, racketeering, and mail fraud.

The most damaging corruption scandal came under
Kwame Kilpatrick. He was Detroit’s 72nd mayor from 2002 to
2008. Kilpatrick was later tried in federal court on 24 felony
charges 45, He was convicted on extortion, mail and wire
fraud, tax evasion, and racketeering. Prosecutors showed how
city contracts were manipulated for personal gain. Friends
and family benefited. More than a million dollars flowed
through kickbacks and fraudulent contracts.

Power abused. Trust broken. Corruption behaves like a
cancer. One defective cell multiplies. Soon, malignant cells
overwhelm healthy ones. Corrupt leadership works the same
way. A corrupt leader attracts corrupt managers and workers.
Employees observe misconduct at the top and conclude that
corruption is acceptable. They believe the organization is
failing. Take what you can. Then escape.

For example, four officials mismanaged the city’s pension
funds. They attended an all-expenses-paid conference in
Hawaii. The taxpayers paid $22,000 [45]. Meanwhile, city
employees, firefighters, and police officers endured pay cuts.
Bad signals spread quickly. The message was clear. Even
during a financial crisis, public money could still fund luxury
trips.

Political systems can worsen the problem. Elections are
expensive. Candidates promise reform and jobs, but
campaigns require enormous funding. Political machines
emerge. Contracts are negotiated privately. Favoritism grows.
Public money flows toward allies and donors. Money moves
quietly. Envelopes exchange hands.

Another problem is timing. Corruption caught early can be
contained. Officials go to prison. Punishment warns others.
Behavior changes. When corruption spreads too far,
accountability collapses. Everyone is compromised. One
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corrupt manager will not expose another. People look away as
silence becomes survival. Corruption becomes normal.

Corruption becomes especially destructive when it
becomes pervasive. Entrepreneurs avoid investing when
inspectors demand bribes or threaten shutdowns [581. Builders
hesitate to construct homes or factories. Rules become
unpredictable. Fees and fines appear arbitrary. Business
owners cannot calculate the true cost of operating.

Uncertainty wins. Investment leaves. And entropy
strengthens.

Final Thoughts

We see striking similarities between Enron and Detroit.
One was a corporation. The other was a city. Both rose rapidly.
Both became symbols of success. Detroit became America’s
fourth-largest city, while Enron climbed to sixth on the
Fortune Global 500. At their peak, both seemed unstoppable:
household names and engines of growth. Then debt soared.
Revenues collapsed. Corruption can spread. Entropy took
over. One vanished. The other remained. Detroit became a
shell of its former self.

The difference lies in how the collapse unfolded. Society
allowed Enron to fail. Its assets were absorbed by other firms.
Workers eventually found employment elsewhere. Markets
moved on. A city cannot disappear so easily.

The government refused to let Detroit fail. But overcoming
entropy requires enormous energy and money. Detroit’s
economic energy fell close to absolute zero. If it were a nation,
economists might say it had fallen into a liquidity trap, a
bottomless pit. It is too weak to climb out by itself.

New residents hesitate. Businesses stay away. Taxes
remain high. Crime persists. Services struggle, and
infrastructure decays. Schools lack resources. Families and
companies simply move to nearby communities offering safer
streets and better services. The choice is easy. Leave or stay.
Many choose to leave.
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Cars built Detroit. Automobiles powered its rise and
defined its identity. But industries evolve. Factories relocate.
Technology changes. And entropy wins.

Detroit is unlikely to reclaim that industrial crown. The
force that once built the Motor City has moved elsewhere. The
momentum is gone, but chaos and disorder remain.
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5. California: From the Golden State
to Stagnation

“There is science, logic, reason; there is thought verified by
experience. And then there is California.”
— Edward Abbey

“The dream was once to move to California. Now, the
dream is to move as far away as possible.”

— Kenneth R. Szulczyk

California is one of the most dynamic economies in
modern history. It rose from a remote frontier into a global
economic power. Gold drew the world in. People came in
waves. They stayed and built. Farms fed a nation. Ports moved
goods across the Pacific. New industries emerged. Hollywood
told stories. Aerospace reached the skies. Silicon Valley
shaped the future. Within a century, California became one of
the largest economies in the world.

This rise was not accidental. California combined land,
energy, and people into a powerful system. The climate
supported agriculture. Water projects expanded production.
Universities trained skilled workers. Capital flowed into new
ideas. Entrepreneurs took risks. Firms formed and grew.
Innovation became the state’s engine. A decentralized system
moved fast. It adapted. It expanded. It created wealth.

This chapter examines how that system worked. Growth
depended on constant movement. Energy flowed in through
people, capital, and ideas. Firms transformed that energy into
goods and services. Institutions supported the process. When
the system remained flexible, it thrived. California became a
center of global innovation and economic power.

No system escapes entropy. Over time, structure
accumulated. Regulations expanded. Costs rose. The system
slowed. Flexibility declined. What once enabled growth began
to constrain it. Energy no longer flowed as freely as before.
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California’s story is not only one of success. It is a case
study in how dynamic systems evolve and how they stall.
Growth creates complexity. Complexity demands structure.
Too much structure creates rigidity. Rising rigidity can slow
adaptation. When adaptation slows, entropy rises.

The Rise of California

Gold changed everything. James W. Marshall found gold
at a mill in Coloma on January 24, 1848. News spread quickly.
People rushed in. Thousands came and then more. They came
from China, Australia, Europe, Hawaii, and Latin America.
They wanted gold. They wanted wealth. This was the
California Gold Rush. Two years later, California became a
state in 1850.

California sits on the edge of the Pacific. Ports matter.
Trade matters more. Roughly 40% of U.S. imports move
through California ports. Around 30% of exports do too [591.
Ships arrive. Trucks move, and trains follow. Trade creates
jobs. Over a million people work in trade. It brings billions in
taxes. It powers the state.

Farms fed the growth. California became an agricultural
giant. It produces about one-third of U.S. vegetables and two-
thirds of fruits and nuts [¢0l, The Napa Valley makes world-
class wine. Farming has deep roots. Native peoples managed
land and forests. They reduced fire risk. They shaped the land.
Then came the Spanish. Missions rose. Farms spread, and
cattle grazed. Vineyards grew. Wine flowed. More people
arrived. They needed food. Farming scaled up. Water made
agriculture possible. The Central Valley Project moved water
across dry land. Deserts turned green. Orchards spread. High-
value crops followed.

Hollywood came next. In the 1910s, film studios moved
west. They fled patent lawsuits from the Motion Picture
Patents Company, backed by Thomas Edison. California was
far away. It was hard to control. It had year-round sun. It had
beaches, mountains, and deserts. Filming was easy, and
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production was cheap. People followed. Actors, writers,
technicians, and dreamers filled the studios. Hollywood
became the center. Films and stories traveled worldwide.

Flight changed the state again. The aerospace industry
grew in the early 1900s. The weather helped. It had clear skies
and open land. Archibald Hoxsey set altitude records. Firms
followed. Douglas Aircraft Company, Lockheed Corporation,
and Northrop Corporation made airplanes. Then came war.
World War II changed everything. The U.S. needed planes,
and contracts poured in. Factories expanded. Jobs surged. In
the Cold War, rockets followed. Then defense contractors
made missiles in the thousands. The space race began.

Then came silicon. Stanford University helped lead the
shift. It partnered with industry. Then Silicon Valley was born.
Small firms started in garages. Big ideas grew. Hewlett-
Packard helped shape the culture. The military funded
research. NASA and the U.S. Navy joined in, too. Then came
the chip. Fairchild Semiconductor and Intel led the way.
These tiny circuits had a massive impact. Silicon Valley
became the global hub. Money followed ideas.

Venture capital rose. It funded risk. Banks were cautious.
Venture capital was not, and early deals mattered. Fairchild
was funded in 1957. Transistors came first, and integrated
circuits followed. The path to the microprocessor began.

Education sealed the system. In 1960, California launched
a plan. It was a bold one. The California Master Plan for
Higher Education. It had three tiers. The roles were clear. The
University of California led research. The California State
University focused on teaching. Community colleges built
skills. For many years, tuition was low. Sometimes free. Talent
flowed in. Students came, while the professors followed.
Industry needed talent. The system delivered.

California rose fast. Gold started it. Energy sustained it.
Innovation defined it. It ranks among the largest economies
in the world.
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The Regulatory Structure

Economic prosperity brings order. Economic growth
creates complexity. Complex systems need rules [25]. Rules
regulate behavior. Then control follows.

California grew very rich. Energy flowed. Capital surged.
People arrived. Then came regulation. Regulations were
added layer by layer. Gun laws emerged in the 1960s.
Environmental laws followed. Clean air and clean water laws
multiplied. Safety rules expanded in the 1980s.

Each law had a purpose. Each law added structure. But
structure always has a cost. Think in thermodynamics. Think
in systems. An economy always moves. It is a flow system.
Energy enters. Energy transforms. Energy exits. Firms
convert energy into goods. Workers convert effort into output.
Capital channels energy into production. This is a well-
functioning economic system. Everything must keep moving.

Regulation acts like resistance. It is like friction. A small
amount stabilizes the system. It sets expectations. Too much
slows it down. No single force explains this shift. Many forces
act together. However, it appears California crossed that line.
Laws expand government. Agencies multiply [251. Each agency
consumes resources, and budgets grow. Staff grows. Power
grows. This is internal consumption as energy is being
diverted inward. Regulators constantly monitor behavior.

Firms reluctantly respond. Fines are issued. Fees are
collected. Revenue flows into the state. A feedback loop forms
(61, 62] The system tends to quietly feed on itself. In
thermodynamics, energy is lost to internal processes. Less
energy reaches production. Less reaches innovation. More is
burned in compliance.

Businesses feel this immediately. They invest in
equipment for compliance, not for output. They hire workers
to compile reports, not to produce [02]. Paperwork expands.
Meetings multiply. Legal departments grow. Engineers wait.
Time and energy are lost. This is entropy rising.
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Firms pay fines. They hire attorneys. Risk increases.
Uncertainty spreads across the system, raising prices and
weakening demand. Demand weakens as consumers retreat.
Margins shrink.

Small firms often break first. They lack reserves. Large
firms adapt. They absorb costs. Regulation tends to favor size
(611, Concentration grows. This is another form of entropy.
Diversity declines.

California’s zoning laws amplify the effect. Land use is
tightly controlled. Every decision requires approval. Permits
take time. Delays stretch on. Days turn into weeks. Weeks turn
into months.

Housing supply slows [63l. The population keeps rising.
Pressure builds. Prices surge. Rents explode. Workers cannot
afford to live near jobs. They move farther away. Commuting
distances increase. Their costs also rise. Labor becomes scarce
or expensive.

Firms feel the strain. In thermodynamics, this is a
constraint. The system cannot expand. Pressure builds inside
a fixed container. Eventually, something gives. Companies
respond rationally. They search for lower resistance. They
compare the business climate in other states. They look at
Texas, Nevada, and Arizona. These are lower-entropy
environments. They offer less resistance and more flow.

Capital moves. Quietly at first. Then it moves faster.
California loses productive energy. Other states gain it.

This is not random. It follows gradients. Like heat flowing
from hot to cold. High-cost regions push energy out. Low-cost
regions pull energy in. This is economic thermodynamics.

Regulation also shapes innovation. Innovation requires
surplus energy. Firms must experiment. They must fail. But
regulation may reduce surplus [2l. Compliance absorbs
resources. Risk discourages change. New products face
approval. Approval takes time. Time kills momentum. Firms
hesitate. The compliance burden becomes too great.
Eventually, they stop trying. Then stagnation can take root.

In thermodynamics, systems need energy differences.
These differences drive motion. Without differences, nothing
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moves. Heavy regulation may flatten energy differences.
Returns weaken. Risks increase. Rewards become uncertain.
Innovation can slow.

Regulation is not inherently bad. Some rules reduce chaos.
They prevent collapse. They set boundaries. They create trust.
The growth of entropy slows. Order imposed on disorder.

But too much order becomes rigidity. Rigid systems
cannot adapt. They cannot respond to shocks. They appear
stable until they fail.

California illustrates this tension. Order versus flexibility.
Control versus flow. Too little regulation creates chaos. Too
much creates decay. The balance is delicate.

Originally, these rules brought cleaner air, safer
workplaces, and more stable markets. When regulation
expands beyond function, entropy rises [25 6. 621, Productive
energy is diverted. Movement slows. The system freezes, and
frozen systems eventually break.

Fiscal Deterioration

California expanded its regulatory agencies. Costs
followed. The state also promised very generous pensions.
Police and firefighters carry especially high pension costs.
Benefits are locked in. They are hard to change. Some
investment projects underperformed. Returns fell short.
Unfunded liabilities grew. Estimates often exceed $200
billion [¢4], This is a long-term burden. It compounds with
each passing year.

Some retired workers leave the state. They take their
pensions with them. Money exits California. Local economies
lose spending. This is a slow drain, year after year.

Infrastructure costs have sharply surged. Regulations are
complex. Approvals take time. Projects stall. Timelines
stretch. Labor costs are high. They are among the highest in
the nation. About 30% of roads are in poor condition [65l.
Maintenance lags. Housing fees are steep. They often
approach $30,000 per unit. Construction costs rise. Supply
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falls. California now has some of the highest building costs in
the nation [661,

Government spending grows faster than revenue. Budget
gaps emerge. Structural deficits persist. They are built into the
system. Estimates place state debt near $500 billion in 2025
(671, Local governments and schools carry similar burdens.
Much of this debt supports pensions. The state underinvests
in new projects. The state draws down reserves. Buffers
weaken. The fiscal cushion shrinks.

California’s budget is very volatile. During economic
booms, revenues surge. Capital gains flow in. The AI and tech
sector help drive this. High incomes generate large tax
receipts. The state expands spending quickly. During
downturns, revenues collapse. Capital gains disappear.
Budgets adjust slowly. Spending remains high. Deficits widen.
Budget cuts come later. This is the California boom-bust cycle
[68]

California depends heavily on top earners. The top 1% pay
about 40% of state income taxes [69], This creates fiscal
vulnerability. Tax revenues depend on a narrow base. High
earners rely on financial markets: stocks, equities, and
options. When markets rise, revenues surge. Falling markets
constrain revenues. The state budget is under pressure. Some
high-income earners leave California [70l.

Taxes do matter. So do housing costs. So do regulations.
Even small outflows matter. The tax base is narrow. An
exodus of the wealthy strains public finances [70]. This is fiscal
fragility. It is hidden at first. Then it becomes visible.

In thermodynamic terms, the system becomes unstable.
Energy inflows fluctuate. Outflows change slowly. Imbalance
grows as pressure builds. Eventually, adjustment is forced.
Entropy rises.

Rising Inequality

A digital divide grows. It separates communities. Wealthy
schools have computers, software, and fast internet. They
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teach coding. They teach robotics. Students prepare for the
future. Poor schools struggle. Many lack computer labs. Some
lack reliable internet. Many students never learn
programming.

The gap widens. Wealthy families send their children to
universities [3l. Tuition keeps rising. Poor families cannot
afford it. Student debt grows. Some never enroll, and others
drop out. The wealthy gain credentials [3l. The poor fall
behind [13]. Education becomes a gatekeeper.

The gap follows workers into the labor market. College
graduates find jobs at large firms, tech startups, and software
companies. Artificial intelligence firms hire engineers and
data scientists. These workers earn high salaries. They buy
homes. They live in safe neighborhoods.

Others struggle. Many workers without degrees enter
service jobs. They cook food in restaurants. They pick up
garbage. They clean offices. They mow lawns. They deliver
packages. These jobs are essential. But they pay little. Many
workers live paycheck to paycheck.

Wealth clusters. High-paying industries gather in a few
places. Silicon Valley leads the tech economy. Venture capital
flows there. Startups grow there. This region produces
immense wealth.

Southern California shows the same pattern. Beverly Hills,
Malibu, and Newport Beach host some of the most expensive
real estate in the United States. San Francisco, Los Angeles,
and Orange County dominate investment banking, private
equity, and professional services. Hollywood and Beverly
Hills remain the center of global entertainment.

Money attracts money. Gated communities protect the
wealthy. Poor communities face crime, drugs, and
homelessness. These patterns did not appear by accident.
Housing policy helped create them.

Redlining began in the 1930s. Banks and government
agencies labeled minority neighborhoods as risky. Mortgages
rarely flowed into those areas. Investment followed wealth
instead. Even today, the old maps still shape where people live
and where money flows [71],
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The result is a housing crisis. California lacks roughly one
million units of affordable housing. Rents are among the
highest in the nation. Many families spend more than 30% of
their income on housing. Some spend far more. African
Americans, Latinos, and women are hit the hardest [72].

When housing costs rise, instability spreads. Marginalized
groups face the highest risk of homelessness. Former
prisoners struggle to find work. The sick must forgo
healthcare. Addiction destroys jobs and families. Income
inequality deepens the crisis. Regions with wider income gaps
often have higher homelessness rates [731.

Housing becomes the breaking point. Rent is the largest
expense for most households. When income falls short, people
lose their homes. Some sleep in cars. Some pitch tents on
sidewalks. Others sleep beneath bridges.

The divide becomes visible. Two worlds exist side by side.
Wealth behind gates. Poverty in the streets. Class division
fuels entropy.

Corruption Spreads

Power shifted in California in the early 1990s. One party
dominated state politics for long periods. Long rule breeds
comfort. Comfort breeds networks. Crony capitalism grows in
quiet ways.

Politicians write tax codes. They tilt them. Favored
industries receive credits and subsidies. Data centers receive
incentives. Film studios receive production credits. Solar
firms receive generous tax treatment. Other industries receive
little. Some face higher regulation. Some face new fees.

Winners emerge. Losers pay. Economists call this rent-
seeking. Firms spend money to gain political favors rather
than improve products or lower costs. Instead of competing in
markets, they compete in legislatures. The goal is simple: limit
competition and secure higher prices and profits (741,

The results are predictable. Businesses seek protection.
Politicians grant it. Competition weakens. Prices rise.

96



The Economics of Decline — Entropy

Housing shows the pattern. Landowners and developers
influence zoning rules. Local governments restrict new
housing. Height limits buildings. Environmental reviews.
Lengthy permits. Supply grows slowly. Demand keeps rising.
Rents soar.

Professionals seek protection, too. Licensing laws restrict
entry into many occupations. Doctors, lawyers, electricians,
and even hair braiders must obtain licenses. Training
requirements grow longer. Exams grow harder. New workers
face barriers. Incumbent professionals benefit. Fewer
competitors mean higher wages and higher fees (751,

The system rewards insiders. Political and business
alliances grow stronger. Campaign donations flow into
political campaigns. Lobbyists draft legislation. Corporations
pursue mergers and acquisitions. Larger firms gain scale.
They lower costs. They squeeze out smaller rivals. Market
power grows. Consumers lose. Prices rise, and choices shrink.
Competition fades.

Political donations keep the cycle moving. Donors fund
campaigns. Politicians write rules. Donors benefit. Sometimes
the relationship becomes too close. Economists call it
regulatory capture. Regulators begin serving the industries
they oversee instead of the public. The agency still exists. The
rules still exist. But enforcement weakens. Oversight fades [61],

California tries to limit this problem. State law restricts the
revolving door. Regulators cannot immediately work for
companies they regulate. The waiting period lasts one year.
The rule sounds strict.

However, reality bends the rule. Former regulators
become consultants. They offer strategies. They provide
advice behind the scenes. They introduce firms to
policymakers. Influence continues without breaking the law.

Some industries show this pattern clearly. Energy markets
offer one example. Electricity companies operate under strict
regulation. Agencies such as the California Public Utilities
Commission oversee prices and supply. In theory, the agency
protects consumers.
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In practice, incentives can shift. Utility companies prefer
higher prices. Tight supply can raise electricity prices during
peak demand. Utilities earn larger profits. Consumers pay the
bill. The public grows suspicious.

Corruption rarely appears as open bribery. It works in
quieter ways: access, campaign finance, influence, lobbying,
and personal networks. Corruption always starts in small
steps and small favors. Over time, the system drifts. Markets
weaken. Politics replaces competition. Wealth concentrates in
the hands of the well-connected.

The pattern is old. But its effects remain powerful.

Corruption rots the system. Entropy grows silently.

Outward Migration

People are leaving. Slowly at first. Then faster.

People move for many reasons. Some seek a better life.
Others want to start anew. Some found partners in another
state. However, some people believe California is drifting in
the wrong direction. They see rising prices. They see tents on
sidewalks. They see political fights and slow solutions.
Confidence withers. Trust fades. Many feel the government
serves interest groups and wealthy donors more than ordinary
citizens. Their moods shift.

The cost of living climbs higher each year. Taxes rise. Fees
multiply. Housing costs soar. Rent consumes large shares of
income. Food prices increase. Gasoline costs more than in
most states. Car insurance rises. Electricity and water bills
stretch family budgets. Every bill hurts. At each due date, tears
flow.

Housing sits at the center of the problem. Home prices in
California rank among the highest in the United States. Strict
zoning rules, slow permitting, and strong demand keep supply
limited. When supply fall behind population growth, prices
rise quickly [63l. Middle-class families feel the squeeze.

Institutional fatigue appears across the state. Government
agencies struggle to manage complex problems. Hospitals
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face staff shortages. Nurses and doctors burn out. Schools
struggle to retain teachers. Public servants feel overwhelmed.
Budgets tighten, and expectations grow. Institutions weaken.

Economists call this institutional decay. When institutions
cannot adapt to growing pressures, performance declines.
Policies become slower and less effective. Public trust erodes
[76]

People begin to look elsewhere. Migration flows outward.

Low-income households often leave first. They search for
cheaper housing and stable jobs. Retirees follow close behind.
Fixed incomes fall behind California’s rising living costs.
Pension checks stretch further in other states [701.

Businesses follow the people. High taxes and strict
regulations raise operating costs. Firms search for lower costs
and fewer rules. Some companies move their headquarters or
expand operations elsewhere. Tesla moved its headquarters to
Texas. Oracle relocated its headquarters to Austin. Charles
Schwab moved major operations to Texas. Several technology
and manufacturing firms have expanded outside the state.
The economic gravity shifts.

Other states welcome the newcomers. Arizona attracts
families seeking lower housing prices. Nevada offers lower
taxes and nearby access to California markets. Texas
promotes business-friendly policies and cheaper land. Florida
attracts retirees with warm weather and no state income tax.
Washington attracts high-tech companies.

Migration follows opportunity. Data confirm the pattern.
California has experienced net domestic outmigration in
recent years. It means more residents move out of the state
than move in. Rising housing costs remain one of the
strongest drivers of the trend [771. Over time, the consequences
accumulate. People form the backbone of any economy.
Workers produce goods and services. Entrepreneurs build
businesses. Consumers sustain demand. When people leave,
economic activity leaves with them.

The economic burden falls on those who remain. Fewer
taxpayers support public services. Governments face budget
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pressure. Infrastructure ages. Services shrink. Schools lose
enrollment. Communities hollow out.

The cycle feeds itself. Rising costs push people away.
Fewer people weaken institutions. Weak institutions create
more frustration. More people leave.

The process resembles physical decay. The order weakens.
Energy dissipates. Disorder rises.

And each departing resident pushes the system a little
closer to disorder.

Final Thoughts

California rose fast. Gold drew the world in. People came.
Then more came. They stayed and built. The land helped. Sun
all year. The soil was rich. Water moved across dry plains.
Fruits and vegetables were plentiful. Farms fed a nation.
California wines were sipped at dinner tables. Industry
followed. Aerospace reached the skies. Silicon Valley shaped
the future. Universities trained the best minds.

Economic opportunities multiplied. Innovation surged.
Institutions worked, and California rose. Then it changed.

Economic success enlarged the government. Rules grew,
and regulations spread. Costs climbed. Government
expanded, and taxes followed. Innovation slowed. The system
stiffened and hardened. Flexibility faded.

Inequality widened. Opportunity split. Corruption took
root. People began to leave, and firms followed. Capital
moved. Energy drained away.

This is common. All complex systems face it: empires,
cities, firms, and states. When systems grow rigid, they stop
adapting. As adaptation slows, decline begins.

When decline begins, entropy always wins.
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6. Rome: The Architecture of an
Empire

“When thou art at Rome, do as they do at Rome.”
— Miguel de Cervantes

“No matter how much time passes, Rome stays on our
minds and in our hearts. Its spectacular rise and its dramatic
fall.”

— Kenneth R. Szulczyk

We study Rome because of its unmatched historical legacy
and enduring influence on modern civilization. More than any
other ancient empire, Rome reveals how societies rise,
organize power, and eventually unravel. Empires behave like
physical energy systems. They channel social, economic, and
political energy into productive work. When institutions
function well, entropy remains low. Order prevails.

Then something breaks. It always does.

In its early centuries, Rome possessed all the essential
ingredients of a high-performing system. Citizens could vote
and participate in public life. They enjoyed legal rights and
access to courts. Political power was dispersed among
assemblies, magistrates, and public institutions. The elite
exercised influence through the Senate. No single group
controlled the entire system. This balance created stability
and accountability—at least for a time.

Rome’s military institutions reinforced this order. Its
armies and navies became professional, disciplined, and
technologically advanced. Through organization and
adaptability, they conquered most of the known world.
Expansion generated wealth, slaves, and resources. Conquest
financed infrastructure, paid soldiers, and enriched the elite.
Over time, Rome became dependent on plunder and the spoils
of war. Military success evolved from necessity into an
economic foundation. War became the economy. And Rome
depended on it.
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By the late Republic, however, this engine began to falter.
Territorial expansion slowed. Economic inequality widened.
Small farmers were displaced by large estates. Political
competition intensified. Wealth and military power were
concentrated in the hands of ambitious generals. Popular
loyalty shifted from institutions to individuals. That shift
changed everything.

In this unstable environment, Julius Caesar rose to
prominence. Backed by loyal legions and popular support, he
overthrew the Republican system [78]. His assassination failed
to restore constitutional order. Instead, it deepened political
chaos. Out of this turmoil emerged his adopted heir,
Augustus.

Augustus rebuilt the Roman state. He restructured
administration, stabilized finances, reformed the military,
and restored public confidence. Although he preserved the
appearance of republican institutions, real power became
centralized. The Republic survived in name only. Under his
rule and his successors, Rome entered a long period of
internal peace and prosperity known as the Pax Romana. For
nearly two centuries, trade flourished. Cities expanded. Living
standards improved. The economic engine was rebuilt. The
system regained momentum. Order reduced entropy and
revived economic growth.

No complex system can suppress entropy indefinitely.
Over time, Rome’s institutions became heavier and more
rigid. Bureaucracies expanded. Administrative layers
multiplied. Decision-making slowed. Corruption followed.
Fiscal pressures increased. To finance military defense and
state spending, emperors debased the currency. Inflation
surged. Confidence in money eroded. Trust in institutions
weakened. People stopped believing.

As entropy rose, productive energy was increasingly
diverted into rent-seeking behavior and political
manipulation. Rome shifted toward survival rather than
relying on innovation and growth. It stopped moving forward.
The Empire frayed at the edges. It struggled to adapt to
external invasions, demographic shifts, and economic
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stagnation. Internal cohesion weakened. Regional revolts
erupted. The central authority fractured. It never recovered.

In 476 A.D., the Western Roman Empire collapsed under
the weight of military defeat, economic decay, and political
disintegration. The Eastern Roman Empire, centered in
Constantinople, survived for another thousand years. It fell in
1453.

Rome’s story is more than conquest and collapse. It is the
story of how institutions transform energy into power, how
order restrains chaos, and how success itself can generate
long-term instability. Rome rose by mastering entropy
through law, discipline, and organization. It declined when
complexity, corruption, and rigidity overwhelmed its capacity
to adapt. In this sense, Rome remains the most complete
historical case study of how civilizations are built—and how
they unravel.

Thermodynamics and Institutional Order

We can interpret Rome’s rise using the ideal gas law in Eq.
(1). A strong legal system created the constant R, the
institutional framework that supported growth. It secured
property rights and enforced contracts. It focused social
energy into productive channels. Predictable laws reduced
friction.

P-V=n-R-T (1)

Rome continuously annexed new peoples and citizens,
increasing n. The “temperature” represented the speed of
expansion. It included military momentum, demographic
growth, and commercial activity. Economic output V
expanded rapidly, while relative price stability kept P low.
Entropy remained minimal. The Republic efficiently directed
social energy into coordinated action.

Rome’s internal organization transformed disorder into
structure. Institutions, norms, and laws acted as stabilizing
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forces. They prevented chaos while enabling expansion. We
also observe Gibbs free energy in Eq. (2):

G=U+P-V-T-S (2)

Here, P-V represents the productive capacity of the state.
We like to call it Rome’s GDP. U reflects Rome’s influence over
external systems. It captures its political, cultural, and
military dominance. As long as entropy, S, remained low,
Rome retained high usable energy, G. The Republic
maintained coherence, discipline, and direction.

Low entropy meant shared values, civic duty, legal
legitimacy, and military professionalism. These forces aligned
individual incentives with collective goals. Rome became a
machine for coordinated action on a global scale.

Ironically, the very institutions that made Rome powerful
also planted the seeds of future instability. The Republic built
strong armies and navies. War was always declared. Conquest
evolved from necessity into habit. Military success became a
pathway to wealth, status, and political power.

Generals accumulated loyal armies. Elites competed for
plunder. Political offices became instruments of enrichment.
Expansion increasingly served private interests rather than
public welfare. War shifted from defense to business.

Rome’s rise rested on law, discipline, and institutional
balance. However, its success transformed war into a
permanent economic engine. The Republic became
dependent on conquest for stability. When expansion slowed,
internal tensions intensified.

Rome’s early story is one of extraordinary institutional
achievement. A small city harnessed law, engineering,
military organization, and cultural adaptation to conquer the
known world. By mastering entropy in its formative centuries,
the Roman Republic converted disorder into empire. It also
laid the foundations for both greatness and decline.
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The Roman Republic

Rome sprouted from a small village of shepherds and
farmers. It grew into the dominant power of the
Mediterranean world [79]. It developed between two advanced
civilizations: the Etruscans to the north and the Greek
colonies to the south [79]. These societies provided Rome with
technology, trade networks, political models, and cultural
traditions.

According to legend, Rome was founded in 753 B.C. Two
orphan brothers, Romulus and Remus, founded Rome. They
were raised by a she-wolf. Whether myth or metaphor, the
story reflects Rome’s early struggle for survival. In the
beginning, several kings ruled the city in its formative period.
In 509 B.C.,, the Romans expelled their last king and
established a republic. They began an unprecedented political
experiment. It blended aristocratic leadership with popular
participation.

Like the United States centuries later, Rome did not rise in
isolation. It rose by learning, borrowing, and adapting.
Romans absorbed Greek art, literature, philosophy, and
science. From the Etruscans, they adopted writing systems,
religious rituals, and engineering techniques. They went
beyond imitating these influences; they improved and refined
them. Roman engineers constructed massive aqueducts,
roads, and public buildings. They built marvels, such as the
Colosseum and the Pantheon. These projects symbolized both
technical mastery and state capacity.

Equally important was Rome’s legal and political
innovation. The publication of the Twelve Tables made the
law public and predictable 80l Legal transparency
constrained aristocratic power and reduced social conflict.
Citizens enjoyed voting rights, legal protections, and access to
courts [81, Property rights were secure, contracts enforceable,
and public offices limited by term restrictions 821, Political
authority was dispersed across assemblies, magistrates, and
the Senate. The system prevented any single group from
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dominating the system. The Roman Republic thus rested on
decentralization, the rule of law, and institutional balance.
This legal order encouraged investment, trade, and long-
term planning. Farmers tilled the land. Merchants expanded
trade networks. Elites financed public work. The rules of the
game were stable. The law reduced uncertainty. Predictability
lowered transaction costs. Social energy flowed into
productive channels instead of murderous conflict.

The Rise of Military Power

Rome’s early military was based on citizen militias
organized by clans and property classes. Land-owning citizens
supplied their own armor, shields, and spears. Service in the
army was both a duty and a mark of citizenship. Initially,
Roman forces fought for local defense and regional survival.

Over time, Rome learned from defeat and adapted quickly.
The Romans revised their formations, standardized
equipment, and developed flexible tactics. They absorbed
techniques from Greek and Hellenistic armies and integrated
them into their own system. Gradually, the army became
professional and permanent. Military service evolved into a
lifelong career. Soldiers trained continuously. They developed
strong institutional loyalty.

Professional armies enabled sustained expansion. Roman
legions could remain stationed on distant frontiers for years.
The Republic pushed north into Gaul, east into Greece and
Asia Minor, and south across North Africa. A powerful navy
patrolled sea routes. Rome transformed itself into a
Mediterranean empire. It became the heart that supplied the
lifeblood across the empire.

At this stage, Rome became what may be called a “vampire
state.” Conquest fed the system. Armies extracted wealth from
conquered territories through taxation, tribute, and plunder.
Millions of prisoners were enslaved and integrated into the
Roman economy. The state established outposts and forts and
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stationed regiments throughout the empire. A permanent
military presence enforced order and discouraged rebellion.

Rome’s political economy depended on expansion. War
generated revenue. Revenue financed larger armies. Larger
armies enabled further conquest. This self-reinforcing cycle
propelled Rome’s rise for centuries.

Conquered regions supplied grain, timber, metals, and
labor. Agricultural estates expanded. Mines were exploited.
Forests were harvested. These resources enriched the Roman
elite, funded public works, and paid soldiers’ wages. The
Republic thus converted external wealth into internal
stability.

Roman rule went beyond being extractive. Many outsiders
benefited from incorporation into the empire. Roads
connected distant cities. Aqueducts delivered fresh water to
urban centers [83l. Harbors, marketplaces, and warehouses
supported trade [83]. Commercial networks expanded across
continents.

Local elites were often co-opted rather than destroyed.
Provinces retained partial autonomy. Over time, many
inhabitants gained Roman citizenship, legal standing, and
access to imperial markets. As Rome expanded, conquered
communities could benefit from future conquests, sharing
indirectly in the spoils of empire.

This combination of coercion and integration created
remarkable stability. Rome imposed order while offering
opportunity. The empire functioned as a vast economic and
administrative network. It linked Europe, North Africa, and
the Middle East. The economic engine had started.

The Transition to an Empire

Between 133 B.C. and 27 B.C., the Roman Republic
entered a prolonged period of systemic decline. Social
inequality intensified. Wealth was concentrated in the hands
of the few elites. Large agricultural estates (latifundia)
expanded across Italy. They relied heavily on slave labor.
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Production costs fell, but small farmers failed to compete.
Many abandoned their lands and migrated to cities. Soldiers
who served extended campaigns often returned to find their
farms confiscated or ruined. The traditional backbone of the
Republic, the independent citizen-farmer, collapsed.

Private debt expanded rapidly. Senators and wealthy elites
dominated credit markets. They became the principal
creditors. Merchants borrowed to remain solvent. Poor
households borrowed simply to survive. Default became
common. Social resentment grew. Public anger intensified.
The statesman and philosopher Cicero observed that fewer
than a thousand men controlled Rome’s wealth and political
power [841. Economic concentration translated directly into
political dominance.

Corruption followed inequality. Provincial governors
extorted subject populations. Judges and juries were bribed
[80], Elections were routinely purchased [80l. Political offices
became investments rather than public trusts. The rule of law
eroded. Legal outcomes were negotiable. Public authority was
sold to the highest bidder. Everything had a price. Only the
wealthy few could buy.

At the same time, Rome’s fiscal position weakened.
Military expenditures expanded as armies marched across
distant frontiers. Public construction projects continued.
Grain subsidies were distributed to the urban poor to prevent
unrest and secure political loyalty. These subsidies stabilized
cities but strained state finances. Tax revenues fluctuated
because they depended heavily on conquest and tribute. Years
without major victories produced fiscal shortfalls.

Tax farming intensified these problems. Private
contractors bribed officials to obtain collection rights. They
extorted taxpayers and inflated assessments. Provincial
populations were squeezed relentlessly. Some politicians
diverted revenues for personal use. Tax collection became
arbitrary, predatory, and unpredictable. Fiscal legitimacy
deteriorated.

Ironically, the Roman state relied little on formal public
borrowing. Instead, monetary policy became its primary
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financial instrument [85]. The denarius, originally containing
95% silver, served as the backbone of the monetary system.
Early debasement was subtle, but persistent. The coin’s
weight gradually declined from about 4.5 grams to roughly 3.5
grams. Thus, more coins were minted. Large-scale inflation
would appear later in the third century, but the foundations of
monetary instability were already in place.

Money and military power became inseparable. Rival
leaders minted coins to pay their troops. Julius Caesar,
Pompey, and Mark Antony all relied on personal armies [781.
Regular pay sustained loyalty. Political authority increasingly
flowed from military command rather than constitutional
office. Competition among generals transformed politics into
a permanent civil war.

Out of this environment emerged Julius Caesar. He
combined military brilliance, political charisma, and
aristocratic lineage. His soldiers were fiercely loyal. Urban
populations admired his populist reforms. The Senate feared
his influence. It attempted to strip him of command and
prosecute him through legal means. Caesar refused [781. In 49
B.C., he crossed the Rubicon, initiating open rebellion and
destroying the Republican order by force 861,

Caesar’s assassination removed the man but the structural
crisis continued. Political violence continued. Institutions
remained hollow. Power struggles intensified. Eventually, his
adopted heir, Augustus, consolidated control.

Augustus inherited Caesar’s wealth, networks, and
political legacy. Through military victory and careful
diplomacy, he eliminated rivals and dismantled the remaining
Republican facade. Nevertheless, he ruled with restraint.
Rather than abolish institutions, he reengineered them. He
reorganized administration, professionalized the army,
stabilized taxation, and preserved limited local autonomy [80
871, Authority was centralized, but legitimacy was carefully
maintained.

The result was systemic stabilization. Rome entered a long
period of internal peace and prosperity. The economic engine
was rebuilt. Institutional entropy slowed. Urbanization
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accelerated. Trade expanded across Eurasia, reaching India.
Roads, harbors, aqueducts, and public buildings transformed
the imperial landscape [791. Commercial networks deepened.
Administrative capacity increased.

For nearly two centuries, Rome sustained high levels of
integration and productivity. Wealth circulated more
efficiently than it would in Europe for over a millennium [8°l.
Resources were channeled into infrastructure, defense, and
commerce rather than civil war. The empire reached its
thermodynamic peak: high usable energy, low internal
disorder, and strong institutional coherence.

The transition from Republic to Empire represented more
than a change in political form. It was a systemic reset. The
Republic collapsed under inequality, corruption, and
militarization. The Empire restored order by concentrating
authority, disciplining institutions, and rebuilding fiscal and
military capacity. Augustus did not eliminate entropy. He
postponed it. By redesigning Rome’s architecture of power, he
transformed instability into equilibrium—at least for a time.

A Slow Death

Marcus Aurelius was the last of the so-called “Five Good
Emperors.” He ruled from 161 to 180 CE. He presided over the
final years of the Pax Romana. He governed with discipline,
restraint, and philosophical seriousness. His writings,
Meditations, reveal a ruler deeply committed to civic virtue
under absolute power [88], Yet his reign was marked by crisis.
Plagues decimated the population. Rebellions erupted along
the northern frontiers. Rome remained in a near-constant
state of warfare. The borders consumed vast numbers of
troops. Military expenditures soared. Taxation intensified.
The empire, it seemed, had to be preserved at any cost.

By the third century, that cost became unbearable. The
Roman economic machine began to sputter. Territorial
expansion ceased. It cut off the flow of plunder and tribute
that had long subsidized imperial finances. Yet administrative
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institutions continued to grow. Bureaucracies multiplied.
Officials required salaries. Infrastructure demanded
maintenance. Without new conquests, the state turned
inward. It relied increasingly on taxes and compulsory levies.

Tax evasion spread. Wealthy elites exploited exemptions,
patronage networks, and legal loopholes. The burden shifted
onto small landowners, artisans, and urban workers. Many
could no longer survive. Peasants fled their obligations.
Villages were abandoned. The middle class shrank. Economic
resilience weakened.

To bridge its fiscal gaps, Rome turned increasingly to
seigniorage: the minting of money. The silver denarius, once
nearly pure, was gradually debased [89]. Over time, the silver
content declined, replaced with cheaper metals. By the third
century, many coins were little more than bronze cores
washed with a thin layer of silver [90]. Handling them often
rubbed the silver coating away.

More coins flooded the market, but their value collapsed.
Inflation surged. Prices rose faster than wages. Confidence in
money eroded. Barter returned. Even the Roman state began
to reject its own currency, demanding taxes in kind: grain,
livestock, tools, and labor. Debasement did not rescue
imperial finances. It hollowed out the economic foundation on
which the empire depended.

Deeper structural problems intensified. Agricultural and
industrial production declined. The population declined from
disease, war, and migration. It reduced both the tax base and
the labor supply. The army increasingly recruited foreigners,
many with limited allegiance to Roman institutions. Loyalty
weakened. Emperors were overthrown, assassinated, or
executed by their own guards. Civil wars became routine.
Frontiers collapsed under mounting external pressure [911.
Rebellions and revolts flared across the provinces.

Stability returned only briefly under Diocletian, who ruled
from 284 to 305 CE. One of the few emperors to leave office
alive, Diocletian confronted chaos with radical centralization.
He reorganized provinces, expanded administrative layers,
and imposed a comprehensive system of taxation. To manage
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succession and defense, he created the Tetrarchy, dividing
authority among four rulers. He attempted to control inflation
through fixed prices and wages. But markets became empty
and quiet. Merchants withdrew goods rather than sell at
regulated rates. Peasants were bound to their land. Sons
inherited their fathers’ professions [80. 90l. Economic and
social mobility narrowed. Diocletian’s reforms restored short-
term order, but at the cost of long-term flexibility.

These measures reduced volatility but permanently
increased institutional rigidity. Innovation slowed.
Entrepreneurship vanished. Social classes hardened. The
empire survived, but only by transforming a dynamic system
into one with greater imperial control.

His successor, Constantine the Great, extended and
deepened these changes. He ended the persecution of
Christians and legalized religious pluralism. Churches were
built. Clergy received tax exemptions. Confiscated church
property was returned. Christianity gradually became
intertwined with imperial authority.

Constantine also reshaped the political geography of
Rome. He established Constantinople as a new capital. He
divided the administration between the western and eastern
halves. While Rome remained symbolically dominant in the
West, the East became the empire’s financial and strategic
core.

At the same time, bureaucracies expanded further.
Provinces were subdivided. Military payrolls grew. The
construction and maintenance of Constantinople imposed
massive costs. Administrative complexity multiplied. Fiscal
pressure intensified.

Taxes became increasingly predatory. Assessments were
rigid and unforgiving. Coin debasement accelerated. Ordinary
citizens struggled to survive. Small landholders slipped into
dependency. Many surrendered their property to wealthy
patrons in exchange for protection. This dependency later
evolved into feudalism.

The Western Empire, poorer and more exposed,
deteriorated rapidly. Confidence in imperial power eroded. In
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410 CE, the Visigoths sacked Rome. Rome had never been
invaded before. The shock reverberated across the
Mediterranean world. For centuries, Rome had seemed
invincible. Now it appeared vulnerable, even fragile.

Military capacity declined. Recruitment faltered. Logistics
failed. The once-formidable legions became fragmented and
unreliable. The imperial system, weighed down by its own
rigidity, fell behind. Economic renewal proved impossible. No
institution remained capable of rebuilding the productive
engine.

In 476 CE, the Western Roman Empire formally ended. Its
last emperor was deposed. Meanwhile, the Eastern Empire,
centered in Constantinople, endured for another thousand
years.

Rome did not collapse in a single catastrophe. It withered.
Entropy accumulated slowly, then accelerated. Fiscal strain,
monetary decay, demographic decline, administrative
overreach, and social rigidity reinforced one another. Over
time, the economic system lost coherence. When it finally
failed, political collapse followed.

The Roman Empire did not fall suddenly. It died slowly—
under the weight of its own complexity. Entropy marched
forward unrelentingly.

Final Thoughts

Rome began as a small city on the Tiber and grew to
dominate most of the known world. This achievement
required extraordinary energy, organization, and institutional
creativity. From its earliest days, Roman society was
structured to support expansion. It absorbed the best ideas,
technologies, and customs of neighboring civilizations and
transformed them into a uniquely Roman system.

Its legal order was public and transparent, first codified in
the Twelve Tables. Citizens possessed political rights.
Magistrates and judges ruled according to established law.
Power was distributed among the Senate, popular assemblies,
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and executive officials. No single institution initially
monopolized authority. The military began as a citizen militia
and evolved into a professional standing army. Conquered
peoples were gradually incorporated into the Roman world,
and many eventually gained citizenship. Rome expanded not
merely by domination, but by integration.

Urban life flourished. Roads and ports connected distant
regions of the Republic and later the Empire. Aqueducts
supplied cities with fresh water. Forums, baths, theaters, and
amphitheaters sustained public life and social cohesion. These
achievements created prosperity, stability, and civic pride.
However, all of this required continuous financing.

During the Republic, Rome relied primarily on taxation
and war revenues. Administration had to be funded. Soldiers
had to be paid. Infrastructure had to be maintained. Early on,
conquest supplied the necessary resources. Victories brought
land, tribute, slaves, and precious metals. The treasury
expanded. Coinage remained reliable and largely pure. Rome
flourished.

Over time, however, entropy began to accumulate. In the
final days of the Republic, taxes grew heavier. Coinage
deteriorated. Internal conflicts multiplied. Wealth was
concentrated in the hands of a few families. Poverty spread.
Political violence became common. Social cohesion
weakened.

In this environment, Julius Caesar rose to power. His
military success and popular support allowed him to override
republican norms [78]. His assassination by conservative elites
plunged Rome into renewed chaos. Civil war followed.
Republican institutions proved incapable of restoring
stability.

Order returned only with Augustus. He restructured the
political system, concentrated authority in the imperial office,
and restored fiscal and administrative discipline. While
republican forms remained, real power now rested with the
emperor. The Republic survived in name only. The economic
engine was rebuilt under centralized control. Entropy
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temporarily declined. Rome entered two centuries of relative
peace and prosperity: the Pax Romana.

This stability rested on fragile foundations. Expansion
slowed. Conquests no longer generated sufficient revenues.
The empire had to sustain itself internally. Taxes increased.
Coin debasement intensified. Inflation eroded purchasing
power. Productive capacity weakened. The economy gradually
lost momentum.

Successive emperors attempted reform. Some succeeded
briefly. Administrative systems were improved. Frontiers
were stabilized. Fiscal policies were adjusted. These measures
slowed the decline but did not reverse it. The underlying
economic engine was never rebuilt.

Over time, entropy took institutional form. Corruption
diverted resources. Centralization reduced flexibility.
Bureaucracies multiplied. Social mobility froze. Rigid
regulations stifled innovation. Monetary debasement
undermined trust. Energy that once fueled expansion and
productivity was increasingly absorbed by maintenance and
control.

Eventually, the system could no longer sustain itself.
Economic fragmentation preceded political collapse. When
external pressures intensified, Rome lacked the resilience to
respond effectively. The Western Empire fell, not because of a
single invasion or ruler, but because its internal organization
was weakening.

Ancient Rome illustrates the universal dynamics of rising
entropy in complex societies. Bureaucratic expansion,
corruption, inflation, and institutional rigidity gradually
undermine productive systems. In this respect, Rome is
distinctive in one important way: public debt was not a central
factor in its decline. Bonds and treasury systems were
developed later. Large-scale sovereign borrowing would not
emerge until early modern Europe. It developed in the
Netherlands in the seventeenth century.

Rome’s story extends beyond conquest and collapse. It is a
lesson in institutional success and institutional decline. Its
greatness rested on remarkable organizational achievements.
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Its fall reflected the long-term costs of complexity without
renewal.

The Roman Empire did not fail for lack of ambition or
intelligence. It failed because, over centuries, entropy
outpaced adaptation. There was no way back. It always fails.
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7. Japan: The Rise and Stagnation

“Japan entered the 1990s as the world’s most successful
capitalist economy. It left them as the world’s most puzzling.”
— Richard Koo

“Japan returned from devastation and directed all its
energy and resources to conquer the world. It kept entropy at
bay and grew fast. But entropy found a way.”

— Kenneth R. Szulczyk

Japan presents one of the most remarkable economic
transformations in modern history. Rising from the ashes of
World War II, it rebuilt itself with extraordinary discipline,
coordination, and purpose. Within a few decades, Japan
transformed from a shattered nation into one of the world’s
wealthiest and most technologically advanced economies.

This ascent was planned. Japan embraced corporatism,
uniting government, business, and labor around a single
national objective: industrial supremacy. Ministries guided
investment. Banks financed expansion. Firms pursued long-
term growth. And workers devoted themselves to collective
success. A unified nation moves fast. With a single purpose
and direction, Japan conquered global manufacturing
markets. By the 1980s, Americans half-joked and half-feared
that we would all be speaking Japanese.

This chapter begins with Japan’s postwar rise and the
policies that fueled its extraordinary growth. The country
adopted a mercantilist strategy to accumulate power. Exports
surged. Imports were constrained. Money flowed inward and
filled coffers. A trade surplus emerged. Corporatist
institutions then channeled this wealth into industry,
infrastructure, and innovation. They reinforced Japan’s
competitive dominance.

Then the economic engine slowed. In the 1990s, Japan
entered what became known as the Lost Decades. Growth
slowed. Debt soared. Inefficiencies hardened into permanent
features. Zombie firms survived on credit. Risk-taking
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disappeared. Workplaces grew rigid and demoralized. The
once-dynamic economic engine stalled, not from lack of
resources, but from declining coordination and rising
disorder.

Japan’s story is not merely one of success or failure. It is a
case study in how nations rise through unity and discipline,
and how they stagnate when entropy overwhelms structure.
Through Japan’s experience, we gain deeper insight into the
fragile balance between growth, stability, and decay in
modern economies.

The Rise of Japan

Japan is one of the great economic miracles of the
twentieth century. After World War II, it lay in ruins. Cities
were destroyed. Factories were damaged. The military was
defeated. The United States dropped atomic bombs on
Hiroshima and Nagasaki. Entire neighborhoods vanished.
Poverty was everywhere. The people suffered, and families
struggled. It looked hopeless.

Then Japan rose. Within one generation, Japan became
the second-largest economy in the world. China later overtook
itin 2010. For decades, Japan grew close to 9% per year. Jobs
became plentiful. Poverty vanished. Factories multiplied.
Exports surged. Japan became the world’s largest creditor
nation. It led the world in finance, manufacturing, and
technology. This was not luck. It was design and discipline.

The Japanese miracle was partly planned, but it was also
cultural. Japan has a long tradition of learning from others. It
adapts. It imitates. It improves. It absorbs. We see the same
phenomena in Ancient Rome and the United States. In many
countries, culture blocks change. Old traditions resist new
ideas. These societies fall behind. Japan chose a different
path. It asked simple questions. Can we do this better? Can we
learn from them? Will this work here? Foreign ideas became
fuel. They added energy to the system.
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Throughout history, Japan carefully selected outside
institutions and reshaped them. It adopted Buddhism and
writing from China. It learned Confucian ideas from Korea. It
borrowed science from the Netherlands. It modeled parts of
its education system on Germany. It studied Prussia when
writing its constitution [92 931. These ideas became Japanese.
These ideas made Japan strong.

The United States played a crucial role in shaping modern
Japan. After the war, American forces occupied the country.
They rewrote Japan’s constitution. Women gained civil rights.
Old elites lost power. Their zaibatsu were dismantled. Japan
was prohibited from maintaining a large military.

America had strategic goals. It wanted a strong ally in Asia.
It wanted protection against communism. It wanted a strong
ally near the borders of the Soviet Union. The United States
kept troops in Japan and guaranteed its security. Japan no
longer had to spend heavily on defense. Instead, it invested in
schools, roads, ports, and factories [941. We see the logic: less
money on weapons, more money on the drivers of economic
growth.

Japan started to recover. Savings became another energy
source. Japanese households saved heavily 4], Often, they
saved more than 20% of their income. Banks accumulated
deposits. Credit became cheap. Firms borrowed easily, and
investment boomed. Capital accumulated. Technology
advanced. Then a strong financial system emerged.

The economic engine of Japan restarted.

Mercantilism Returns

Japan adopted a modern version of mercantilism.
Mercantilism is an old idea. Trade becomes a weapon.
Governments strengthen exports and weaken imports. The
goal is simple. The state gains wealth and power.

Japan followed this strategy. It encouraged firms to
export. It protected domestic markets. It limited foreign
competition. Imports were restricted. Tariffs were high.
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Foreign goods were expensive. However, exports flowed
freely. A trade surplus formed. Factories expanded, and jobs
multiplied. Incomes rose.

The United States opened its markets and transferred
technology. It tolerated trade imbalances because it wanted a
strong capitalist ally in Asia [92 951, Politics supported
economics. To contain communism was a loftier goal.

Japan’s success inspired others. The Asian tigers, Hong
Kong, Singapore, South Korea, and Taiwan, followed similar
paths. They exported aggressively. They restricted imports.
They built factories. They trained workers. Manufacturing
rose, and jobs multiplied. Living standards improved. These
nations quickly became wealthy.

Later, China, Indonesia, Malaysia, Thailand, and Vietnam
joined in. Western consumers may have unknowingly
subsidized their growth. The Asian production system
expanded. Manufacturing in the West waned. Some
industries in the West went into decline.

Mercantilism creates a problem. Money flows in. Dollars,
euros, and pounds pour into exporting countries. Too much
money can raise prices. Inflation appears. Exports become
expensive. Competitiveness falls.

Japan and the Asian economies found solutions. First,
they used foreign currency to buy oil, minerals, and raw
materials. That money quickly left their economy and went to
another. Second, they invested abroad. They loaned money to
foreign countries. They invested in projects, manufacturing,
and real estate. Lastly, they recycled money into regional
supply chains. Their companies started manufacturing parts
in other countries.

Much of the money stayed outside the domestic economy.
Inflation remained low. Exports stayed cheap. Growth
continued. The system stabilized itself. They grew financially
strong.

We can also see the downside. Europe and the United
States ran large trade deficits for decades. Cheap imports
flooded their markets. Exporters struggled. Money flowed
outward. Manufacturing weakened, and the factories closed.
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Jobs vanished. Communities declined. The economic gravity
shifted toward Asia.

Japan and its neighbors possessed one last economic
weapon. They weakened their currencies. A weak currency
makes exports cheaper and imports more expensive. It boosts
domestic production. It penalizes imports. What about the
workers? Do they want a job or cheap imports? Income or
discounted imports? Most workers choose income. A weak
currency kept factories busy. Imports are not needed.

Antitrust laws remained weak. Large business groups,
called keiretsu, formed around major banks. Firms shared
suppliers, finance, and information. Hostile takeovers were
rare [9¢l. Large companies formed. Large companies have
economies of scale. The larger they become, the lower their
unit costs. Large companies can challenge the world.

Corporatism

Early on, the Japanese saw themselves as weak. They felt
vulnerable. They wanted to improve. They wanted respect.
They wanted to be strong. As Japan grew, pride replaced
insecurity. Confidence increased. Identity strengthened.
Loyalty deepened [93l. Firms and workers began to see
themselves as partners in a national project. Japanese pride
blossomed.

At the center of the system stood corporatism.
Government, banks, and firms worked together. The Ministry
of International Trade and Industry coordinated policy. It
guided imports. It managed technology transfers. It directed
credit. It supported favored industries [92 971. It channeled
money into automobiles, electronics, shipbuilding, and steel.
These were the “sunrise” industries. They received protection.
They got cheap loans. They were pushed to export.
Government and companies thought long-term in decades,
not by quarters.

Markets still existed. Competition remained, but it was
organized. It was controlled. People called the system “Japan,
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Inc.” All sectors formed a harmonious relationship to guide
economic growth [971. Coordination reduced uncertainty.
Expectations stabilized. Investment surged, and Japan grew
phenomenally. Its wealth accumulated fast.

Japan encouraged a harmonious relationship between
industry and labor. Companies offered the three sacred
treasures. Workers were offered lifetime employment,
seniority wages, and membership in company unions.
Workers received security. Wages rose with age. Labor
conflict stayed low, and loyalty replaced turnover 96 981, A
strong social contract formed.

For decades, the system worked beautifully. Exports
surged. Productivity soared. Living standards rose. Japan
conquered the world in automobiles, electronics, and
machinery. Coordination defeated disorder. Japan became
rich. Japan was so successful that China, South Korea, and
Taiwan studied Japan to restructure their societies [971,

By the late 1980s, Japan looked unstoppable. It could one
day rule the world. Land prices exploded. Stock prices tripled.
Credit expanded rapidly. Stability bred confidence, and
confidence bred risk. Then the bubble burst.

No system escapes entropy forever. In 1990, stock prices
collapsed. Real estate followed. Banks were left with bad
loans. Firms cut investment. Households saved more.
Deflation began [99; 100],

Japan entered a long period of stagnation. The lost
decades had begun.

The Lost Decades

Japan’s postwar rise resembled an economic engine
accelerating at full throttle. After World War II, the nation
rebuilt its political, financial, and corporate institutions to
promote rapid growth. These institutions emphasized
coordination, discipline, and export-led production. The
economist Mancur Olson argued that the breakup of the
zaibatsu broke rigid institutions. Reforms became possible
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[101], New firms emerged. Investment surged. Japanese
products flooded global markets. For several decades, Japan
stood as the world’s most efficient industrial powerhouse.

This extraordinary success planted the seeds of future
stagnation. In the early 1990s, Japan’s stock market and real
estate bubbles collapsed. Asset prices plunged. Balance sheets
deteriorated. Output stagnated, and wages flattened.
Confidence evaporated.

Rather than confronting losses, banks refused to write
them off [x02], Firms delayed restructuring. Bureaucracies
postponed reform. Weak and inefficient firms survived on
cheap credit. Capital and labor remained trapped in failing
enterprises [102. The same institutions that once promoted
wealth creation now resisted change. Flexibility gave way to
rigidity. Order hardened into inertia.

As stagnation deepened, corruption expanded. Political
fundraisers blurred into personal enrichment. Regulators
became lenient toward generous benefactors. Retired officials
also used their networks and insider knowledge to work for
private companies that they once regulated. Although Japan
remains relatively clean by international standards,
corruption tends to multiply as entropy rises. Several major
scandals exposed the gradual erosion of institutional
integrity. The public has lost respect for the bureaucrats.

To counter stagnation, the government turned to large-
scale Keynesian stimulus. It financed public works programs.
It funded roads, bridges, tunnels, and dams to create jobs and
boost demand. These packages expanded year after year. As a
result, Japan’s total public debt surged, reaching roughly
260% of GDP by 2026. It is among the highest in advanced
economies.

GDP measures the annual production of goods and
services within a country’s borders. It also represents national
income. Production generates wages, profits, and rents.
Therefore, debt is compared to income. High income can
sustain high debt. Low income cannot. Japan’s weak growth
made its debt increasingly burdensome. Taxes rose. Fiscal
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flexibility declined. Entropy increased as financial constraints
tightened.

The Bank of Japan supported this fiscal expansion by
flooding the banking system with reserves. Interest rates fell
to near zero ['9]. Later, they turned negative. Yet businesses
refused to invest. Instead, they paid down debt. Households
postponed consumption. Confidence failed to recover.
Monetary policy lost traction [9. 1001, Japan entered a classic
liquidity trap 91. A decrease in interest rates would not restart
the nation’s economic engine. Money accumulated in bank
accounts but did not circulate. Today, the Bank of Japan holds
roughly half of Japan’s government debt. Despite massive
monetary injections, the economic engine remained stalled.

One visible consequence was the proliferation of zombie
firms. A zombie company is chronically unprofitable and
would normally exit the market through bankruptcy. In a
healthy system, recessions eliminate inefficient firms and
reallocate resources. Then new efficient companies rise.
However, in Japan, near-zero interest rates and government
support acted as life support. Weak firms survived on cheap
credit. They continued operating without innovating or
expanding. Capital and labor remained frozen in low-
productive uses. Their presence prevents new companies
from entering the market [:02], Banks kept lending to them
rather than write off bad loans [102], Banks hoped they would
recover and repay their loans. The spread of zombie
companies adds fuel to economic entropy. They comprised
about 20% of Japanese firms 021,

Japan’s industrial excellence remained intact. Japanese
products continued to embody durability, innovation, and
reliability. Honda vehicles, for example, routinely exceed
200,000 miles over their lifetimes. Often, the body
deteriorates before the engine fails or the transmission slips.
In contrast, many American cars struggle to reach 100,000
miles.

Japanese firms increasingly shifted production overseas.
Hondas are assembled not only in Japan, but also in the
United States, Canada, Mexico, China, and Thailand.
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Outsourcing and foreign investment expanded global market
share. It also included the loss of domestic manufacturing.
Then jobs followed the factories. Fewer opportunities were
left to Japanese workers.

At the same time, the workplace environment
deteriorated. Officially, the workweek is set at forty hours,
similar to other developed economies. In practice, many
employees need more time to complete their workloads.
Unpaid overtime is common. Workers often feel compelled to
socialize with supervisors at izakayas, Japanese pubs, after
work, drinking beer and sake, and sharing meals. They show
loyalty but hide their contempt. Some workers endure verbal
abuse, intimidation, and excessive pressure. Promotions and
bonuses are scarce. Job mobility is limited.

Stress accumulated. Burnout spread. In extreme cases,
workers collapsed from exhaustion. Karoshi, death from
overwork, entered the national vocabulary. Karoshi refers to
fatal strokes or heart attacks caused by chronic work stress. In
other cases, overwork felt like a prison with suicide as the only
escape. The workplace, once a source of pride and stability,
became a site of psychological and physical harm.

These pressures spilled into private life. Many Japanese
lost confidence in the future. Long hours, stagnant wages, and
insecure careers discouraged marriage and childbearing.
Household formation declined. Birthrates collapsed. By 2024,
Japan’s fertility rate had fallen to roughly 1.15, far below the
replacement level of 2.1 required to stabilize the population.
Depopulation tightened its grip.

Population aging compounded the crisis. Fewer young
workers entered the labor force. More retirees drew pensions
and savings. Domestic consumption weakened. Fiscal
burdens intensified. Innovation slowed. Entrepreneurial risk-
taking declined. Energy drained from the economic system.
Some countries in a fertility crisis embrace foreigners to fill
vacancies once held by young native workers. However, Japan
remains hostile to foreign labor. It refused to assimilate non-
Japanese.
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Japan did not experience a dramatic collapse. Its
infrastructure remains modern. Its society remains orderly.
Its firms remain technologically capable. Yet it became
trapped in prolonged stagnation. The remarkable
transformation of the postwar era faded into memory.

The Lost Decades illustrate how success can generate
rigidity, how stability can breed stagnation, and how disorder
can rise within even the most disciplined systems. Japan’s
engine did not break. It slowly lost coordination, momentum,
and adaptive capacity. Its legendary growth became the
exception rather than the rule. Parts of Japan’s economy have
become zombie-like.

The Yen Carry Trade

Japan presents a profound economic puzzle. The
government pursued Keynesian policies to stimulate growth
through large-scale infrastructure projects. The Bank of
Japan implemented aggressive quantitative easing. The
central bank injected massive liquidity into the banking
system. It purchased long-term government bonds, driving
ten-year yields toward zero [03l. Public debt surged above
200% of GDP. These near-zero interest rates persisted for
decades, until the policy shift in 2024.

Under conventional economic theory, such extraordinary
fiscal and monetary expansion should have reignited growth
and unleashed inflation. The economic engine should have
accelerated. Instead, deflation persisted. Growth remained
weak. Confidence never fully returned. Inflation failed to
materialize.

How did Japan avoid high inflation under such extreme
stimulus? It exported its money. Minsky’s financial instability
hypothesis never disappeared: it migrated abroad. Massive
volumes of capital flowed out of Japan. From this imbalance
emerged the yen carry trade.

The yen carry trade appears simple. But it is not. Investors
borrow cheaply in Japan and invest in higher-yielding assets
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overseas. A financier borrows yen at near-zero interest rates
and converts them into local currency: baht, in this case. He
then finances a real estate project, such as a shopping mall or
condominiums in Thailand. The project may yield a modest
4% return. However, the return is stable and predictable.
After earning profits, the investor repays the loan by
converting baht back into yen.

For this strategy to remain profitable, the yen must remain
stable or depreciate. When investors repay their loans, they
exchange a relatively strong currency for a weak one. The
interest rate differential is often small. Investors rely on heavy
leverage to magnify returns. They borrow excessively to earn
narrow spreads. As long as markets remain calm, profits
remain steady. Yet prolonged stability breeds fragility. As
Minsky warned, stability ultimately leads to instability.

This fragile equilibrium began to shift in the mid-2020s.
After taking office on October 21, 2025, Prime Minister Sanae
Takaichi and her cabinet approved a 21.3 trillion yen ($135.4
billion) stimulus package. They focused on technology,
defense, and social programs. It was the largest stimulus since
the COVID-19 pandemic. However, the program stoked public
fear of inflation. By December 2025, inflation rose to 2.1%,
after hovering near zero for much of the period from 2000 to
2020.

Everyone in Japan loves the Prime Minister’s plan, except
bond investors. They reacted swiftly. Rising inflation
increased uncertainty about future price levels. It also eroded
real returns. Investors demanded higher interest rates as
compensation. For decades, the government had financed
roughly 1,352 trillion yen (about $9 trillion) in debt at
minimal cost. As interest rates began to rise, debt servicing
became more burdensome. Fiscal sustainability weakened.
What once appeared manageable now looked fragile.

The system works until it breaks. The strategy depends on
persistently low borrowing costs and currency stability. As
interest rates rise, leveraged positions become vulnerable.
Many investors could be forced to unwind their trades.
Estimates suggest that investors could withdraw between 1

127



Kenneth R. Szulczyk, Ph.D.

and 14 trillion dollars from global markets during a major
unwinding. Such a reversal would amplify volatility across
currencies, stock markets, and financial systems worldwide.

Final Thoughts

Japan’s rise stands as one of history’s great economic
achievements. Through learning, discipline, long-term
planning, and social cooperation, the nation transformed
devastation into prosperity. Trade, finance, culture, and
institutions were carefully aligned to channel economic
energy into sustained growth. For decades, this system
functioned with remarkable precision. Then, gradually and
quietly, disorder returned. The economic system slowed.
Japan entered a three-decade period of stagnation.

Today, Japan stands at a crossroads. For years, the
government and central bank relied on massive fiscal and
monetary expansion to preserve stability. Interest rates
remained near zero, and liquidity flooded global financial
markets. For a time, this approach sustained social and
economic calm. Then the COVID-19 pandemic disrupted the
system. Economic activity was shut down. Emergency
spending surged. Households, firms, banks, and financial
institutions were supported by unprecedented stimulus. The
Bank of Japan injected vast sums into the banking system to
prevent collapse.

This intervention prevented an immediate crisis. But it
came with a long-term cost. Inflation emerged without the
corresponding economic growth. Growth remained weak.
Productivity stagnated. Stagflation took root.

Stagflation is among the most dangerous conditions an
economy can face. It resists conventional policy remedies.
Under normal circumstances, central banks raise interest
rates to curb inflation [04l, Higher rates discourage
borrowing, slow investment, and restrain demand. When
growth weakens, rates are lowered to stimulate credit,
consumption, and expansion.
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Stagflation breaks this mechanism. Rising prices demand
a tighter monetary policy. Yet weak growth calls for monetary
easing. If interest rates rise, debt burdens increase, and fragile
firms collapse. If rates fall, inflation accelerates. Then
policymakers become trapped between contraction and
instability. Every move worsens the other side of the problem.

In this environment, public debt becomes increasingly
dangerous. Higher interest rates raise government financing
costs. They threaten fiscal sustainability. Lower rates
undermine currency stability and purchasing power.
Monetary and fiscal authorities lose effective control. Entropy
spreads through financial, institutional, and social systems.

As Chapter 9 shows, the United States now exhibits many
of the same structural weaknesses that preceded Japan’s
stagnation: sluggish growth, rising corruption, institutional
decay, and unsustainable debt. Like Japan, it relied heavily on
fiscal stimulus and monetary expansion. The Federal Reserve
injected extraordinary liquidity into financial markets.
Inflation surged. Interest rates rose, and the economy slowed.
Stagflation emerged.

Rising prices and rising borrowing costs destabilize the
economic machine. Confidence erodes. Investment retreats.
Coordination weakens. Many families struggle to afford
housing, healthcare, and education despite working full-time.
The system rattles under stress.

In such conditions, there is no painless cure. Restoring
stability requires slowing the engine, reducing excess
leverage, and rebuilding institutional discipline. This process
is politically unpopular and economically painful. Yet without
it, disorder deepens.

Japan’s experience offers a sobering lesson. Economic
systems do not fail suddenly. They decay gradually as entropy
accumulates. Prosperity depends not only on resources and
technology, but on sustained coordination, trust, and
discipline. When these foundations erode, even the most
successful economies can drift into prolonged stagnation.

129



8. The Soviet Union: An Economic
Experiment

“Under Lenin, the Soviet Union was like a religious revival,
under Stalin like a prison, under Khrushchev like a circus, and
under Brezhnev like the U.S. Post Office.”

— Zbigniew Brzezinski

“Communism is beautiful in theory but a disaster in
application.”
— Kenneth R. Szulczyk

In 1922, a new nation appeared on the map. By 1991, it was
gone. The Soviet Union was one of the great experiments in
human history. It was bold. It was ambitious. It was
dangerous. A small group of revolutionaries believed they
could redesign society itself. They would abolish private
property. They would control production. They would plan
the entire economy from the top. A new world would emerge.
At least that was the promise.

Vladimir Lenin established the Soviet Union in 1922,
following the Russian Revolution and the civil war. The new
government seized factories, banks, and land. The state
replaced markets. Communist leaders believed central
planning could build a more equal society.

Reality proved far harsher than the promise. After Lenin’s
death, Joseph Stalin gradually took control. He forced the
Soviet Union to industrialize at breathtaking speed. Farms
were collectivized. Factories multiplied. Steel, coal, and
machines poured from new industrial cities. But progress
came at great cost.

Living conditions were harsh. Food was scarce. Millions
starved during famines. The Gulag prison system expanded
across the country. Stalin ruled through fear. Purges
eliminated political rivals, military leaders, and ordinary
citizens suspected of disloyalty. Then came war.
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World War II devastated the Soviet Union. Villages
disappeared. Entire regions were left in ruins. Cities were
destroyed. Farms burned. More than twenty million Soviet
citizens died. Soldiers fought with extraordinary sacrifice, but
the suffering of civilians was immense. Yet the country
endured.

After the war, the Soviet Union rebuilt rapidly. It emerged
as one of the two global superpowers. Communist
governments spread across Eastern Europe. Industrial output
surged. Rockets, tanks, and nuclear weapons demonstrated
Soviet power. But cracks soon appeared.

By the 1970s, the system slowed down. Central planners
struggled to coordinate millions of products and factories.
Innovation faded. Living standards stagnated. Western
Europe and the United States moved ahead. The Soviet
system fell behind.

In 1989, communist governments across Eastern Europe
collapsed. Two years later, the Soviet Union itself dissolved.
Fifteen independent countries emerged from the ruins. An
empire vanished.

Russia faced a painful transition to a market economy
during the 1990s. Factories closed. Savings disappeared. The
economic system built through decades of central planning
unraveled.

The story of the Soviet Union is a powerful lesson. The
state tried to control an entire economy through force. Fear
replaced markets. Planning replaced choice.

For decades, the system suppressed entropy through
intimidation, purges, and sacrifice.

It worked—until it didn’t.

A Rocky Start: The 1920s

Hardship struck Russia early in the twentieth century. The
country was poor. Then came war.

Tsar Nicholas II led Russia into World War 1. He
personally commanded the army. It was a disastrous decision.
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Nicholas believed in absolute rule, and he distrusted advisors.
He ignored warnings. A modern war required logistics,
industry, and planning. Russia had little of any.

The losses were catastrophic. Roughly 3 million Russian
soldiers died. Another 5 million were wounded [05l. Villages
lost their young men. Farms lost their workers. Bread grew
scarce.

By 1917, the Russian economy was breaking apart.
Railroads failed. Coal stopped arriving at factories. Bread
lines stretched through the freezing streets of Petrograd [106],

Hungry people grew angry. Soldiers stationed in the
capital refused to fire on protesters. Some joined them. In
March 1917, Nicholas II abdicated. Three hundred years of
Romanov rule ended in days.

A temporary government took power. It promised reform.
It promised elections. But it kept Russia in the war. That
sealed the state’s fate.

The army continued to collapse. Food shortages worsened.
Authority disappeared, and Russia drifted toward chaos. The
Bolsheviks waited.

In October 1917, armed workers and soldiers moved
through Petrograd during the night. Bridges were seized. Rail
stations were captured. Banks and government offices fell one
by one. By morning, the government was gone. The
Bolsheviks had seized power.

Peace did not follow. Civil war erupted almost
immediately. The communist Red Army fought the anti-
communist White Army. Foreign armies joined the conflict.
Local warlords seized territory.

Russia shattered into battlefields. The war was brutal.
Executions were common. Entire villages were accused of
helping the enemy.

One winter, a story spread across the countryside. A Red
Army unit entered a farming village demanding grain. The
peasants insisted there was none. Soldiers searched the barns.
Beneath the floorboards, they found hidden sacks of grain.
The soldiers took everything.
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Days later, the soldiers returned. The farmer’s family lay
inside their home. They were not wounded. They just sat
there. They kept silent. The family had eaten the seed grain
meant for spring planting. There would be no harvest.

Scenes like this appeared across Russia. Hunger spread
everywhere. Disease followed.

By the end of the civil war, as many as 12 million people
had died from combat, famine, and disease [1°7], Russia was
exhausted. But the Bolsheviks survived. Their leader was
Vladimir Lenin.

Lenin moved quickly to reshape the economy. Private
ownership disappeared almost overnight. Factories were
nationalized. Mines were seized. Steel mills, railroads, and
textile plants all came under state control [105],

Markets vanished. Officials in Moscow decided what
factories produced. They determined prices. They set wages.
Private enterprise became illegal.

The communists’ goal was equality. No capitalist could
own factories. No wealthy industrialist could exploit workers.
The proletariat, the working class, would rule society. At least
that was the promise.

To enforce equality, the state owned everything. But
control created new problems. The government seized grain
from farmers to feed soldiers and city workers. The peasants
resisted. Some hid their crops. Others slaughtered livestock
rather than surrender them. Agriculture collapsed. Food
shortages worsened. Peasant rebellions spread across the
countryside [106],

The system broke. Lenin understood the danger.

Total nationalization had frozen the economy and
removed the incentives that kept production alive. Production
collapsed everywhere.

In 1921, Lenin changed course. He introduced the New
Economic Policy. Small markets returned. Farmers could sell
grain again. Small businesses reopened. The state maintained
control of heavy industry, banking, and foreign trade (1071,
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The economy slowly recovered. Food returned to the cities.
Markets reappeared. Production improved. But Lenin would
not live to see the long-term results.

Vladimir Lenin died on January 21, 1924.

Many believed Leon Trotsky would succeed him. Trotsky
had built the Red Army during the civil war. He was brilliant,
charismatic, and feared. Trotsky once reflected on the
revolutionary dream: “Life is beautiful. Let the future
generations cleanse it of all evil, oppression, and violence.” It
was a hopeful vision.

Reality moved in another direction. Another man was
quietly building power. His name was Joseph Stalin. Stalin
held the position of General Secretary of the Communist
Party. The title sounded harmless. It was not. Stalin controlled
party appointments. Loyal supporters filled key positions
across the country. Slowly, he eliminated his rivals.

By 1929, Trotsky was expelled from the Soviet Union. He
moved from country to country: Turkey, France, Norway, and
finally Mexico.

Stalin ruled alone.

Trotsky remained a threat in exile. Eventually, Stalin
removed him. In 1940, a Soviet agent murdered Trotsky in
Mexico with an ice axe. The revolution had devoured its own
architects.

Communism promised a classless society. But a new elite
quickly appeared. Party officials controlled factories.
Bureaucrats directed farms and industries. Government
administrators decided production targets and resource
allocation [05],

Power and classes had not disappeared. They had simply
changed hands. Dissent vanished. Critics were silenced.
Opposition meant prison, exile, or death.

The Soviet system became rigid. Here, the laws of
thermodynamics offer insight. In physics, entropy measures
energy that can no longer perform useful work. Energy still
exists, but it becomes disorganized, chaotic, and ineffective.

Economic systems face a similar problem. Incentives
disappear. Without incentives, workers lose motivation.
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Farmers reduce output. And innovation slows across the
entire economy. Economic energy dissipates.

Lenin’s early policies created exactly this problem. By
nationalizing nearly everything, the Soviet state removed
flexibility from the system. Prices were fixed. Producers had
little reason to innovate. Farmers stopped producing surplus
food.

The economy became paralyzed.

The New Economic Policy temporarily restored flexibility.
Markets returned. Farmers planted again. Grain flowed back
into the cities.

For a brief moment, the Soviet system reduced its entropy.
But the problem never truly disappeared.

Central control demanded obedience. Economic vitality
required freedom. The Soviet Union would spend the next
seventy years trapped between those two forces.

And slowly, year by year, the pressure inside the system
continued to build. Entropy continued to rise.

Rapid Industrialization: The 1930s

Joseph Stalin changed everything. It was fast. It was
brutal. In only a few years, the Soviet Union jumped from a
poor agricultural society to a modern industrial power [105], A
nation of farmers began producing coal, machines, and steel.

Stalin ruled the economy through five-year plans. The
state set the targets. Factories had to meet them. Steel mills
rose across the country. Mines expanded. Machinery plants
appeared in new industrial cities. Consumer goods did not
matter. Heavy industry came first [106, 107],

The countryside faced a different revolution. There was no
choice. There was no escape. Private farms were abolished.
Stalin forced peasants into large state-controlled collective
farms. Officials arrived in villages. Families lost their land,
animals, and tools. They now worked for the collective [206],

The collectives grew the food. The state took it. The
government imposed strict quotas and purchased grain at
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very low prices. Peasants could keep small garden plots. But
most of the harvest went to the state. Grain fed city workers
and the military. Some grain was exported to buy machines
and industrial equipment from abroad 105, 1071,

Many peasants resisted. Quiet resistance grew. Soon, open
defiance followed. Some hid grain. Some killed their livestock
rather than surrender them to the state. Others refused to join
the collectives.

The state answered with force. Food seizures spread across
the countryside. Hunger followed. Then came the great
famine of 1932—1933, especially in Ukraine. Villages emptied.
Fields went silent. Parents searched for food that was no
longer there. Children grew thin and weak. Millions starved
[106, 107]

While the countryside suffered, the cities exploded with
growth. Stalin needed workers for the new factories. Roughly
23 million peasants moved or were pushed into cities during
the 1930s [*05], Smoke everywhere. Noise all night.

Factories ran constantly. Workers poured steel, built
machines, and mined coal. But life in the cities was harsh.
Housing was scarce. Several families often shared one small
apartment or even one room [207]. Hallways became bedrooms.
Sheds became homes.

Urban life was hard. Food shortages were common. Long
lines formed outside state stores. People waited hours for
bread, meat, or soap. Still, many believed city life was better
than the desperate conditions in rural areas [106],

The Soviet government also tried to reshape society. Cities
built parks, theaters, and sports facilities for workers. Officials
experimented with new social arrangements. Intellectuals,
workers, and peasants were sometimes placed in shared
housing to blend old class divisions (071,

Education changed, too. Schools everywhere. The Soviet
government expanded the education system and dramatically
increased literacy. Students studied mathematics,
engineering, and science to support industrial growth. At the
same time, schools taught Marxist ideology and loyalty to the
state [105],
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But another system grew quietly in the background—the
Gulag. A vast network of forced labor camps spread across the
Soviet Union. Millions of prisoners were sent to remote
regions, especially Siberia. They built canals, cut timber,
mined minerals, and constructed infrastructure projects [106.
1071, The conditions were severe. Temperatures in Siberia often
fell below —25°C. Prisoners worked long shifts with little food.
Stomachs grumbled. Diseases spread easily. Fatigue was
rampant. Many perished in the camps [071.

Stalin also tightened his control over the country. Fear
grew. Trust disappeared. During the Great Purges, Stalin
eliminated suspected enemies within the Communist Party,
the military, and the general population. Citizens were
arrested, imprisoned, or executed. He ensured total obedience
to the state [105, 1071,

The human cost was enormous. Millions died during the
famine of 1932—1933. More than one million were executed.
Hundreds of thousands died in the Gulag system [106. 1071,

Stalin built an economic system through force. Fear held it
together. Yet the industrial transformation was real. By 1937,
the Soviet Union had become the second-largest industrial
power in the world, behind only the United States [*05].

Factories multiplied. Cities grew. The Soviet Union had
become an industrial giant. But the human cost was
staggering.

Factories rose. Industry expanded. Millions died. The
system survived. Entropy stayed low—at a horrific cost.

World War II and the Postwar Expansion

Germany and the Soviet Union once cooperated. That
cooperation did not last.

In June 1941, Adolf Hitler launched Operation Barbarossa.
German armies poured across the border into the Soviet
Union. More than three million German soldiers advanced
eastward. It was the largest invasion in history. The onslaught
was brutal.
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German forces captured Belarus, the Baltic states, and
much of Ukraine. Soviet defenses collapsed in many places.
Entire divisions disappeared. Millions of Soviet soldiers were
captured during the first months of the war.

The Red Army was stunned. Chaos followed.

German troops advanced deep into Soviet territory. By late
1941, they approached Moscow itself. The situation looked
hopeless. But the Soviet state did not collapse.

Under Joseph Stalin, the government mobilized the entire
economy for war. Factories were dismantled in western
regions and transported east of the Ural Mountains. Workers
rebuilt them quickly. Production resumed within months.

Soon, the factories roared again. Steel mills ran day and
night. Assembly lines produced tanks, aircraft, and artillery.
The entire economy transformed into a war machine [108],

The early years were terrible. Soviet losses were enormous.
Cities were bombed. Villages burned. Yet the Red Army
continued to fight.

Then the tide began to turn. The Battle of Stalingrad
(1942—1943) became the decisive turning point of the war.
Soviet forces surrounded a large German army trapped inside
the ruined city. After months of brutal fighting, the German
forces surrendered.

Soon, another battle followed. In 1943, the Battle of Kursk
became the largest tank battle in history. Thousands of
armored vehicles clashed across the Russian plains. The
German offensive failed. From that point forward, the Red
Army pushed west. Slowly at first. Then the pace quickened.

German forces retreated across Eastern Europe. Soviet
armies liberated territories occupied by Germany. Massive
offensives continued year after year.

By April 1945, Soviet troops surrounded Berlin. The final
battle began. During the Battle of Berlin, Soviet forces
captured the German capital. Germany surrendered in May
1945. The war in Europe had ended.

Victory came at a terrible cost. About 27 million Soviet
citizens had perished. Much of western Russia and Ukraine
lay in ruins. Thousands of towns and villages were destroyed.
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Factories were demolished. Agricultural production collapsed
[106], The country faced a massive rebuilding effort.

After World War II, two superpowers dominated global
politics: the Soviet Union and the United States. The world
divided into rival political camps. This rivalry became known
as the Cold War.

Inside the Soviet Union, reconstruction began
immediately. The government revived the strict Five-Year
Plans. The state directed resources into heavy industry: steel,
coal, machinery, and military production. Factories reopened.
Mines expanded. Railroads were rebuilt.

Industrial growth returned quickly. By 1950, Soviet
industrial output had already exceeded prewar levels [1°5]. The
recovery was one of the fastest postwar reconstructions in
modern history. Heavy industry came first. Consumer goods
came later.

After Stalin’s death in 1953, Nikita Khrushchev became the
new leader of the Soviet Union.

The Soviet Union rebuilt its steel, machinery, energy, and
military industries. Massive state projects broke ground
across the country. New factories operated in the Urals and
Siberia. Hydroelectric dams generated electricity. Pipelines
transported oil. Industrial output grew 5 to 7% per year [105],
By the 1960s, the Soviet Union had become the second-largest
industrial producer.

For many citizens, living standards slowly improved.
Urban housing expanded rapidly. Millions of families moved
into simple apartment blocks called Khrushchyovkas, named
after Khrushchev. These buildings were plain concrete
structures with three to five stories. They replaced older
wooden housing and crowded communal apartments.

The Soviet state trained large numbers of physicians.
Citizens received free medical care through the national
health system. Workers completed annual health
examinations. Many workers spent time in government
sanatoriums each year. They rested and recovered in state-run
health resorts.
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Literacy became nearly universal. Universities grew
quickly. Soviet citizens gained access to guaranteed
employment, education, and social services. For many
families, life improved compared with the hardships of the
1930s and the devastation of the war.

The Soviet Union also achieved major scientific
breakthroughs. In 1949, the Soviet Union detonated its first
atomic bomb. In 1954, the world’s first nuclear power plant
began operating. Then came space. In 1957, the Soviets
launched Sputnik 1, the first artificial satellite. Four years
later, Yuri Gagarin became the first human to travel into
space.

These achievements shocked the West and intensified
Cold War competition with the United States [109],

Despite rapid economic growth, problems already existed
beneath the surface.

Central planning created inefficiencies. Factories simply
met quotas. Quality was often overlooked. Innovation slowed.
Agriculture remained weak. Consumer goods remained
limited.

For a time, these problems remained hidden behind rapid
industrial growth. But the weaknesses did not disappear. They
simply waited.

By the 1970s, the Soviet system began to slow. Growth
declined. Shortages increased. Stagnation followed.

The Stagnation: The 1970s-1980s

The line formed before sunrise. People stood outside a
grocery store. They were patient and silent. Some wrote
numbers on their hands to mark their place in line. Word had
spread. Meat might arrive that morning. No one knew how
much. No one knew when.

Scenes like this appeared across the Soviet Union during
the 1970s. Bread lines. Meat lines. Clothing lines. Shelves
stood half empty. Soap disappeared. Shoes were scarce.
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Factories kept running—at least on paper. The Soviet
Union had fallen behind the West. Technology lagged.
Productivity slowed. Living standards stalled. Central
planning had reached its limits [06], Managers chased
quotas—not quality. Machines broke. Spare parts vanished.
Reports traveled to Moscow. Numbers looked good. Reality
did not.

Infrastructure crumbled. Paint peeled. Dust covered
everything, and neighborhoods looked dreary. Little was
repaired.

Housing remained tight. Families crowded into small
apartments. Walls were thin. Kitchens were shared. Privacy
was rare. Mobility slowed. A worker remained a worker.

Agriculture struggled as well. The Soviet Union possessed
vast farmland. Yet harvests faltered again and again. Grain
shipments arrived quietly from abroad. A superpower was
buying wheat [105],

Privileges spread through the Communist Party. They
shopped at special stores. They received treatment at special
hospitals. They lived better.

Ordinary citizens noticed. Resentment grew silently.
Vodka helped. Alcohol filled the evenings. Sometimes the
mornings. Factory floors smelled of it. Absences rose.
Productivity slipped further. Male life expectancy began to fall
in the late 1970s [108],

The system kept moving, but slowly. Then war arrived.

In 1978, a revolution erupted in Afghanistan. The Saur
Revolution. Marxists seized power. The People's Democratic
Party of Afghanistan governed the country. Reforms followed.
Land was redistributed. Literacy campaigns were started.
Women gained new rights. Religious schools closed.

The countryside resisted. Village leaders balked. Clerics
resisted. Armed rebellion spread through rural Afghanistan.
The new government weakened.

In 1979, Soviet troops crossed the border. Tanks rolled
into Kabul. Soviet commandos stormed the presidential
palace. Afghan leader Hafizullah Amin died that night.
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Moscow installed Babrak Karmal in his place [109]. The
intervention was expected to be brief. It was not.

More than 100,000 Soviet soldiers eventually served in
Afghanistan. Helicopters patrolled mountain valleys. Tanks
guarded cities. Beyond the cities, the mountains belonged to
the rebels. Resistance fighters emerged: the Mujahideen.
Small groups attacked. The war stretched on.

Fuel burned. Ammunition vanished. Helicopters crashed.
Supply convoys moved endlessly through desert roads.
Moscow paid dearly.

Meanwhile, the Soviet economy continued to weaken.
Factories slowed. Consumer goods disappeared. Shelves
stayed empty. Oil prices collapsed during the mid-1980s.
Export revenues shrank.

Foreign weapons appeared in the mountains. The Central
Intelligence Agency moved arms through Pakistan. Missiles
struck Soviet helicopters [109],

The war continued. Coffins returned home instead. More
than 15,000 Soviet soldiers died. Many more returned
wounded. Families buried sons whose deaths few understood
[110]

The war continued. But something else began to fade.
People began to lose confidence.

In 1985, Mikhail Gorbachev became the leader. He was
young and energetic. He came after the Stalin generation.

Gorbachev introduced reforms. Glasnost opened
discussion. Newspapers printed uncomfortable truths.
Citizens spoke more freely. Then came Perestroika. The
economy was restructured. Managers gained new authority.
Small cooperatives opened restaurants and shops. But prices
remained fixed. Bureaucracies remained powerful.

The system resisted. Production fell. Shortages deepened.
At the same time, the Afghan war became clearer. Military
failures surfaced. Corruption surfaced. The war acquired a
nickname: the Soviet Vietnam.

Oil prices remained low. Revenues shrank. The planned
economy could not adjust. Institutions weakened.
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Trust faded. Factories slowed. The system went into
decline. Authority dissolved.

There was no invasion. There was no revolution.

The Soviet Union had held entropy back for decades. Now
it could not. Entropy rushed forward.

Meanwhile, the lines outside the grocery stores grew
longer.

The Bumpy Road to Free Markets

Gorbachev’s reforms had failed. The economic system
disintegrated. Eastern Europe broke away from the Soviet
Union in 1989. Then the Soviet Union itself collapsed in 1991.
Fifteen new countries emerged.

The transition to a republic was painful. The constitution
and laws recognized only one party: the Communist Party.
Roughly 5-10% of the population were members. They
controlled the government. They controlled industries. They
controlled businesses. They lived better than everyone else.
They lived in the best houses. They shopped at special stores
with stocked shelves. They could even buy Western products.
They could travel abroad. They had to toe the party line.

Russia had little experience with democracy and free
markets. These were foreign ideas. For decades, Russia had
moved from an agricultural society to a tightly controlled
industrial one. Stalin built the Soviet Union so it would never
break apart. Soviet planners scattered industries across
fifteen republics so no region could stand alone.

Then the union collapsed. Supply chains snapped
overnight. Critical resources and inputs were suddenly
located in foreign countries. Factories depended on suppliers
across new national borders. Contracts disappeared.
Companies had no cash. Production stalled.

The machine tool and aviation industries were hit
especially hard. Kazakhstan, Russia, Tajikistan, and Ukraine
supplied aluminum for aircraft frames. Russia designed the
planes and manufactured the engines. Belarus and Ukraine
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produced avionics and aircraft systems. Uzbekistan
assembled the final aircraft.

The Soviet system functioned like a machine. When the
Soviet Union disintegrated, the machine broke apart. Supply
chains fractured. Production collapsed.

Government finances were equally dire. Russia inherited
much of the Soviet Union’s debt. At the same time, the new
government freed many markets. Prices were no longer set by
bureaucrats. Markets could set prices 1. Subsidies to farms
and factories were cut [112],

The government needed money. State companies were
auctioned to raise funds. Foreign investors were largely
excluded from the early privatization process. Only Russian
bankers, politically connected insiders, and company
managers had access to large pools of capital. They bought
everything.

Banks acquired the most valuable companies in energy,
metals, and natural resources. Lenin’s old fear suddenly
became real. Wealthy bankers owned the nation’s industries
[113]

The bankers built large conglomerates. These groups
resembled Japan’s keiretsu and South Korea’s chaebols. Large
companies formed families. A bank sat in the middle.
Industrial firms produced goods and services. The bank
financed expansion and provided cheap credit to members of
the group [, Size created power. Large conglomerates
enjoyed economies of scale. Production costs fell as output
increased. Market power grew stronger.

Ordinary people had little cash. To speed privatization, the
government distributed vouchers to workers and managers.
Vouchers functioned like temporary money. Citizens could
use them to buy apartments. Workers and managers could
purchase shares in their companies [22],

Private ownership spread quickly. Nearly 15,000 large
firms were transferred into private hands. More than 100,000
smaller businesses followed. Before 1991, the Soviet state
owned almost all property. By 1994, government ownership
had fallen to roughly 50% [112],
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For many Russians, it was the first time they owned
anything. People bought their homes. Workers invested in
small companies. Private ownership spread across the
country. Vouchers awakened a small but growing
entrepreneurial spirit [122],

Flexibility returned. Russian industries were deregulated.
But the legal system lagged behind. Many Soviet-era rules still
existed on paper. Yet the government could not enforce them.
It lacked money to pay police, regulators, and bureaucrats.

Authority weakened. Businesses ignored regulations.
Many citizens stopped paying taxes. The government
struggled to collect revenue. The rule of law grew fragile.

Crime filled the vacuum. Corruption became common.
Enforcement remained weak [t 13l Citizens sometimes
relied on bribes to obtain goods and services in short supply.
The Russian mafia quickly expanded its influence.

Protection rackets appeared everywhere. By the mid-
1990s, organized crime groups were estimated to control 40—
50% of Russian businesses ['11l. Businesses paid criminals for
protection. Mafia groups controlled markets and eliminated
competition. Prices stayed high. Profits flowed into criminal
organizations. Violence became routine.

Mafia opposition was dangerous. Between 1991 and 1996,
more than one hundred Russian bankers were assassinated.
The message was clear. The mafia ruled the streets.
Opponents were eliminated.

Russia also faced a difficult international environment.
Neighboring countries distrusted Moscow. Memories of
Soviet domination remained fresh in the people’s minds
throughout Eastern Europe. The United States still viewed
Russia with suspicion after decades of Cold War rivalry.

Trust was scarce. Foreign investment arrived slowly.
Russia had to rebuild largely on its own.

Reforms continued. In 2001, Russia introduced a flat 13%
income tax. Every worker paid the same rate regardless of
income. Each dollar earned sent thirteen cents to the
government. The wealthy could not hide income behind
complicated deductions. The poor could fill out their tax
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forms. The tax system became simple. Everyone became
equal.

Economic growth followed. Russia possessed enormous
reserves of oil, natural gas, and minerals. These resources
became the backbone of the economy. Energy exports surged.
Foreign currency flowed into Russia.

But commodity wealth has risks. Oil prices fluctuate
widely. During the 2000s, prices swung between roughly $50
and $150 per barrel. Government revenues rose and fell with
these swings. The economy boomed. Then it slowed 1111,

Russia faced repeated shocks. The 1998 financial crisis
triggered a currency collapse [13]. A decade later, the 2008
global financial crisis struck international markets. Growth
slowed again.

Yet the economy recovered. Poverty gradually declined.
GDP expanded 11, Oil, gas, and metals continued to flow into
global markets. Then new shocks arrived.

In recent years, geopolitical tensions and the war in
Ukraine triggered sweeping sanctions from the United States
and Europe. Russian banks were cut off from Western
financial systems. Energy exports were restricted. Trade
routes shifted toward Asia. The economy adjusted again.

Russia redirected oil and gas exports toward China, India,
and other emerging markets. The state increased control over
strategic industries. Domestic production expanded where
imports disappeared.

Adaptation continued. Russia’s path to a market economy
has never been smooth. The 1990s were chaotic. Institutions
were weak. Markets were unstable. Crime flourished [11,

However, the Soviet system had already failed. The old
system had no flexibility. Central planners could not respond
to a changing world. Innovation slowed. Production
stagnated. The economy drifted toward entropy.

Russians rebuilt their economic engine. Energy began
flowing again to productive uses. Economic activity expanded.
The flow toward entropy slowed. Economic growth resumed.

How long will the Russian economy last? No one knows.
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Russia and China share a similar pattern. When their
countries grow, governments tighten control. Regulations
expand. Bureaucrats expand their power. When growth slows,
the rules loosen. Private enterprise returns. Growth picks up
again.

Control tightens. Then it loosens again. The cycle
continues.

The Problems of Communism

Communism froze its economic system. The system
became rigid. Then it became fragile.

The world kept changing. Technology moved forward.
Markets shifted. People changed how they worked, bought,
and lived. An economic system must move with these
changes. If it cannot move, pressure builds.

Imagine a structure near the ocean. It has a strong
foundation with thick pillars and solid walls. It looks
formidable, permanent, and impregnable. Then the waves
arrive. One wave strikes the wall. Then another hits. Then
another. The waves continue nonstop. Each wave removes a
little sand from the foundation. And over time, the missing
sand weakens even the strongest structure.

Small cracks appear. The foundation erodes. The structure
weakens. Eventually, it collapses.

Economic systems face the same pressure. Prices change.
Resources become scarce. New technologies appear.
Consumer tastes evolve. A flexible system adjusts to these
forces. But a rigid system absorbs the pressure until it finally
breaks. This was the problem facing the Soviet Union.

The Soviet state owned nearly all property. The state
owned factories. The state owned farms. The state owned
stores. Citizens rarely owned the homes they lived in.
Ownership shapes behavior. People care for what they own.
They repair it. They improve it. They protect it. People rarely
protect what belongs to everyone. During the Soviet Union,
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stairs remained broken. Paint peeled from the walls.
Machines wore down. Buildings aged. Repairs were rare.

Public land suffered the same fate. Public forests were cut
too quickly. Public equipment was used carelessly. Public
resources were consumed without restraint. Economists call
this the Tragedy of the Commons. When everyone owns
something, no one truly protects it.

Central planning created another problem. Government
committees decided what factories should produce. They
decided how much should be produced. They decided where
goods should be shipped. Prices were fixed by government
order. A modern economy contains millions of prices. Each
price carries information. Each price signals scarcity or
abundance. Each price changes constantly. No committee can
process this information. The task is simply too large. Over
time, the prices set by planners drift away from reality [100],

Shortages appeared. Surpluses materialized. Stores lacked
basic goods. Shoes disappeared. Soap vanished. Meat
sometimes disappeared. Ordinary families stood in long lines,
never knowing if the store would still have food when they
reached the door. At the same time, factories produced goods
nobody wanted. Warehouses filled with unwanted products.
Market prices normally solve this problem. A rising price
signals scarcity. Producers increase supply. Consumers
reduce demand. The market slowly moves back toward
balance. The Soviet system could not adjust so easily.

Factory managers followed quotas. They produced more
units. They met their targets. Quantity mattered more than
quality. Factories produced large numbers of low-quality
goods. A thousand weak tools satisfied the quota better than
five hundred strong ones.

Incentives were weak. Workers received fixed wages.
Effort rarely changed pay. Imagine two workers. One works
hard. He arrives early. He produces good parts. The second
worker arrives late. He takes long breaks. His work is sloppy.
Both workers receive the same wage. Soon, the hard worker
slows down. Effort fades. Motivation disappears. A famous
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Soviet joke captured the mood: “We pretend to work. They
pretend to pay us.”

Market economies work differently. Firms reward
productivity. Poor performance has consequences. Workers
improve because effort brings rewards.

State firms faced no such pressure. Managers rarely feared
bankruptcy. Firms did not compete for profit. Political loyalty
mattered more than efficiency. Promotion often followed
party connections rather than performance. Productivity fell.
Quality declined. Innovation slowed [sl,

Technology exposed another weakness. The Soviet Union
built computers and electronics. Yet many designs copied
Western products. Engineers often reverse-engineered
foreign technologies rather than inventing new ones. The
tragedy was that Soviet scientists were highly capable.
Universities produced excellent mathematicians and
engineers. The country possessed talent. But innovation
requires freedom to experiment, fail, and try again. The rigid
system discouraged risk. Much scientific effort was devoted to
the military sector.

The Cold War created fierce competition between the
United States and the Soviet Union. Both sides built missiles.
Both sides built nuclear weapons. Both sides raced into space.
Military spending consumed enormous resources. Some
estimates suggest that 15—25% of Soviet economic output was
allocated to military programs [1°7]. Those resources could not
build houses. They could not improve roads. They could not
produce consumer goods. Infrastructure aged. Rail lines
deteriorated. Factories operated with outdated equipment.
Then both the Soviet Vietham War and falling petroleum
prices further weakened government finances.

Corruption also spread through the system. Earlier
chapters described corruption as opportunistic. A person
bends a rule to gain an advantage. In the Soviet Union,
corruption became routine. A factory needed steel. Steel was
scarce. Managers quietly paid another factory to secure a
supply. A patient needed medicine. Medicine was scarce.
Money changed hands secretly. A shopper walked past rotten
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vegetables in the store. Fresh vegetables waited in a side alley
behind the building. The price was higher, but the food was
better. An underground economy developed. Informal
markets replaced the functions that the official system could
not perform. Corruption became normal behavior. Even
today, corruption continues influencing economic life in
Russia.

In the end, economic systems survive through flexibility.
Institutions must adapt to changing conditions. The Soviet
system resisted change. On the other hand, the Chinese
Communist Party experimented with reform. Agricultural
markets opened in the late 1970s. Private businesses slowly
appeared. Local governments gained greater control over
economic decisions. Profit incentives spread through the
economy. Competition increased. Innovation followed. By
2020, China had become the second-largest economy in the
world.

Economic systems must evolve. Systems that adapt can
survive.

Systems that remain frozen eventually break. Entropy
rises quickly.

Final Thoughts

The Soviet Union was one of the boldest political
experiments in history. The idea was simple. The state would
build a fair society. It would protect workers. It would
guarantee jobs. The state would provide food. It would raise
living standards. It would educate the population. In many
ways, the system succeeded. Literacy spread quickly. Schools
expanded. Industrial production surged. But the system came
with enormous costs.

Central planners tried to control everything. The state
controlled the farms. It managed the factories. It set prices. It
planned production. The economy became rigid. Fear
enforced obedience.
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The human cost was staggering. Millions starved during
famines. Millions suffered in the Gulag. Millions more were
imprisoned or executed during political purges. Fear ruled.
Obedience was total.

Still, the Soviet story matters today. Several countries
remain under communist governments, including China,
Cuba, Laos, North Korea, and Vietnam. Some of these
countries changed course. China and Vietnam introduced
market reforms. Private businesses emerged. Citizens gained
limited property rights. Wealth began to accumulate. But the
state remained powerful.

The lesson is clear. Economic systems must adapt. The
world constantly changes. Technology evolves. Resources
shift. People adjust. Flexible systems adapt to change.

Rigid systems struggle to survive change. They slow down.
They fall behind. Then they collapse.

The Soviet Union proved a harsh truth. No government
can command an economy forever. Force can build factories.
Fear can enforce rules. But it cannot stop change—not forever.

Entropy cannot be stopped. Central planners cannot
suppress it. Entropy constantly rises.

151



9. The United States: A Slowing
Giant

“Civilizations die from suicide, not by murder.”
— Arnold Toynbee

“The United States was once a great place to be born and
raised. Corruption, debt, and inflation slowly fueled its
decline.”

— Kenneth R. Szulczyk

The United States began with just 13 colonies in 1789. It
was small and fragile. Over time, it expanded into 50 states.
The last state, Hawaii, joined in 1959. Today, California,
Texas, and New York would each rank among the top 15
economies in the world if they became independent countries.

After World War II, the United States became the world’s
leading power. Britain had held this position before. It won
two world wars. But Britain was exhausted. It was broken. The
sun finally set on the British Empire. A new system replaced
it. Bretton Woods established the United States as a hegemon:
the new world leader.

This system created a new global financial order. The U.S.
dollar was linked to gold at $35 per troy ounce. Other
currencies were tied to the dollar. Countries could adjust their
exchange rates to manage trade and money flows. Now,
America stood at the center of the world economy. Its money
dominated the world.

The United States became the dominant nation of the
twentieth century. This was no accident. A massive
infrastructure connected the country: roads, rails, ports, and
power grids. States specialized in what they did best. New
York became the financial hub. Texas led in energy. California
drove technology. Property rights were protected. Taxes were
low. Businesses thrived, and economic growth followed. The
United States grew fast.
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American culture spread across the globe. People watched
U.S. movies. They listened and danced to U.S. music. They
followed U.S. sports teams. American universities are ranked
among the world’s best. The U.S. military built more than 750
bases overseas.

New technologies emerged in America: electronic
payments, personal computers, and smartphones. The world
used Windows, iPhones, and Android devices. American
culture was everywhere. America exported. Everyone
consumed. Other countries copied.

For decades, the United States led. Others followed. But
now, cracks are appearing. New rivals are rising. Technology
and know-how are leaving. Financial centers are growing
outside America. New payment systems are developing
beyond U.S. control. Power is spreading. Influence is shifting.

The United States now stands at a crossroads. One path
leads to renewal, the other to decline.

Entropy rises fast.

The Rise

The British colonists established settlements along the
eastern coast of North America and formed the original
thirteen colonies. The King of England ruled over them from
afar. The colonists paid taxes, followed imperial laws, and
supplied labor and resources. Alas, they had little political
influence. Many felt like servants or second-class subjects.
The king viewed them as useful, but expendable. Resentment
grew.

When petitions failed and reforms stalled, the colonies
rebelled. In 1776, they declared independence. The war that
followed was long and uncertain. Supplies were scarce.
Defeats were frequent. Morale often faltered. However,
George Washington commanded the colonial army. He
endured. Against expectations, Americans prevailed.
Independence was secured. A new republic was born.
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Americans soon diverged from their British origins. Unlike
European empires governing distant colonies, the United
States created partnerships. A vast frontier stretched
westward. Families migrated. Towns formed. Farms
multiplied. As populations grew, territories could petition for
statehood. New states entered the Union with equal political
rights.

The United States did not form permanent colonies or
permanent subordinates. Every state, whether old or new,
sent two senators to Congress and elected representatives
based on population. Political inclusion followed settlement.
Laws protected citizens’ rights. Citizenship followed
migration. This design was revolutionary. Like ancient Rome,
which expanded citizenship beyond its original city, America
transformed outsiders into insiders. Belonging was
institutionalized. Loyalty strengthened. Everyone wanted to
be American.

The United States also inherited and refined English legal
traditions. The common law system emphasized precedent,
property rights, and due process. Citizens could vote. They
could own land. They could defend their rights in court. Law
constrained power.

In 1789, Americans formalized this system with the U.S.
Constitution. Power was divided among three branches.
Congress legislated. The president executed laws and
commanded the military. Courts interpreted and enforced the
Constitution. Judges could overturn unconstitutional
statutes. No single authority dominated. The government had
checks, balances, and limits. This system created
predictability. Investors trusted contracts. Farmers trusted
titles. Entrepreneurs trusted courts. Long-term planning
became possible. One’s efforts were protected.

Americans became a nation of immigrants. Early settlers
arrived from Europe. Later waves came from every continent.
They brought languages, skills, traditions, and ambitions.
Diversity became a productive asset. The “melting pot”
blended and recombined identities. Energy multiplied.
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Although many key technologies originated in Europe,
Americans perfected mass production. They transformed
invention into affordability. Innovation became scalable.
Products once reserved for elites became accessible to
ordinary families.

Expansion continued westward. Land ownership was
widely distributed. Independent farmers cultivated vast
plains. New towns became cities. Regions specialized. Trade
intensified. Infrastructure unified everything. Railroads
stitched the continent together. Steamboats moved goods
along the Mississippi River. Canals, ports, and highways
reduced transportation costs. Markets integrated. Industrial
scale expanded.

In Detroit, Henry Ford perfected the moving assembly
line. Automobiles became affordable. Mobility increased.
Productivity surged. Industry flourished. Agriculture
commercialized. Consumers gained access to national
markets. Producers and buyers were firmly connected.

Education reinforced this process. Early schooling grew
from religious traditions that encouraged literacy. Over time,
universities, technical institutes, and research centers
emerged. Human capital expanded. Knowledge accumulated.
Innovation accelerated. Scientific and technological
breakthroughs followed.

The Wright Brothers pioneered aircraft. Thomas Edison
commercialized electricity, the lightbulb, and the telephone.
Military research later contributed to digital networks.
Americans developed transistors, personal computers,
satellite navigation systems, and life-saving vaccines. Each
innovation created new industries. Each industry created new
jobs. Each wave reinforced economic growth.

Underlying all of this was institutional trust. Americans
could work, invest, save, and innovate without fear of
confiscation. Property was protected. Contracts were
enforced. Success was generally rewarded rather than
punished. Risk-taking made sense. Efforts were rewarded.
Failures were salvageable.
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These conditions transformed the United States into one
of the world’s most powerful nations. It accumulated military
strength, technological leadership, industrial capacity, and
entrepreneurial spirit. Its influence expanded because its
internal system functioned.

Here lies the central truth. Americans built the American
Empire. Bureaucrats, planners, and government authorities
did not. Workers, farmers, engineers, entrepreneurs,
immigrants, and investors created it from the ground up. The
government emerged alongside this energy. It supported it. It
regulated it. It protected it.

Over time, the government absorbed the American spirit.
Power shifted upward. Control concentrated. Institutions
grew rigid. Incentives changed.

The people built the American Empire. Now, its fate rests
with the U.S. government.

Weak Recoveries

Many Americans believe the United States reached its
peak during the 1990s. The Cold War ended. The Soviet Union
collapsed. The United States emerged as the world’s sole
superpower. Economic growth surged. The internet
expanded. Digital commerce flourished. Technology reshaped
daily life. Well-paying jobs were abundant. Confidence was
high. The world appeared stable.

Energy was abundant. Momentum was strong. America
commanded global respect. Yet beneath this prosperity,
structural changes were quietly unfolding. Few noticed. Fewer
discussed them. Hidden weaknesses accumulated.

All economies experience business cycles. Periods of
expansion are followed by recessions. Traditionally,
downturns were followed by strong recoveries. Jobs returned
quickly. Wages improved. Productivity strengthened. Over
time, this pattern weakened. Recoveries became slower.
Employment lagged. Growth narrowed. Then it became
sluggish.
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The turning point began in the 1970s. The United States
entered a recession in 1969—1970. Inflation rose sharply. The
government financed large social programs and the Vietnam
War. The Federal Reserve System tightened monetary policy.
Bank reserves fell. Lending slowed. Interest rates increased. A
slowing economy restrains inflation as demand weakens. But
this rule broke down.

The recession was moderate. Job creation resumed. Yet
productivity growth began to weaken [14]. Workers produced
less additional output from the same inputs. Wage growth
slowed. The engine lost efficiency. Then came the oil shock.

The Organization of the Petroleum Exporting Countries
imposed production quotas. Oil supplies tightened. Prices
spiked. Petroleum was essential for chemicals, transportation,
fertilizers, and manufacturing. Energy costs surged across the
economy 5. Diesel and gasoline prices soared 5. A supply
shock emerged.

Normally, recessions reduce inflation. Falling demand
pushes prices down. During the 1970s, the opposite occurred.
Growth stalled. Unemployment rose, and inflation soared [4].
Stagflation emerged. The economy contracted again in 1973—
1975.

The economy recovered, but inflation remained elevated.
Prices rose to 12% in 1974 and reached nearly 15% by 1980.
Inflation became a wildfire. The Federal Reserve responded
aggressively. Interest rates were pushed above 15%. Credit
collapsed. Investment slowed. The economy stalled.
Unemployment exceeded 10%.

The medicine was painful. But it worked. Inflation
subsided. Interest rates fell. Growth resumed. Investment
surged. Productivity briefly improved. Employment
rebounded strongly. This was the last recession followed by a
rapid, broad-based recovery. After this period, something
changed. Something in the economy broke.

The economy entered a mild recession in 1990-1991.
Output recovered quickly. Employment did not. It took nearly
five years for jobs to return to pre-recession levels [15]. The
first jobless recovery appeared. Firms automated. They
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restructured. They outsourced. Global supply chains
expanded. Production shifted abroad.

Japan’s rise had a limited direct impact on American
employment. However, Japan helped nurture the Asian
Tigers: Hong Kong, Singapore, South Korea, and Taiwan.
Asian economies developed advanced manufacturing and
technology industries. They helped erode U.S. industrial
dominance. Output recovered, but jobs lagged.

The 2001 recession followed the collapse of the dot-com
bubble. Technology investment evaporated. Internet firms
failed. Manufacturing jobs disappeared permanently. At the
same time, China aggressively entered global markets.
Exports surged. China dominated labor-intensive industries.
It produced apparel, furniture, and electronics. It expanded
into higher-value manufacturing and component assembly.

Supply chains shifted to Asia. Production migrated.
American factories closed. Chinese entrepreneurs expanded
production networks across Southeast Asia. Export industries
emerged in Indonesia, Malaysia, the Philippines, Thailand,
and Vietnam. Many countries began manufacturing. The
United States recovered economically. But employment
continued to deteriorate. Outsourcing quickened its pace.

After 2001, job losses persisted. Economists labeled the
period a “job-loss recovery” [115], Manufacturing employment
fell sharply. Between 2000 and 2010, roughly six million
industrial jobs vanished. Middle-skill employment declined.
Professional jobs expanded. Low-wage service jobs grew.
However, administrative and production jobs disappeared.
Strike one against the middle class.

Job polarization intensified. Automation and outsourcing
replaced routine work. Labor markets required nearly two
years to recover. Growth became increasingly driven by
housing and credit rather than production. A housing bubble
formed. Credit expanded rapidly. Finance replaced
manufacturing. The economy shifted from production to asset
speculation.

The financial system collapsed in 2007—-2008. Credit
markets froze. Household wealth plunged. Housing values
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collapsed. Unemployment surged. Aggressive fiscal and
monetary interventions prevented systemic failure. Banks
were rescued. Markets stabilized. But the damage was lasting.

Recoveries following financial crises are typically slow and
incomplete [116], Labor force participation declined. Debt
burdens persisted. Productivity growth weakened. It took five
to six years for employment to recover. The engine restarted—
but weakly. It struggled to operate.

The final major recession occurred in 2020. Governments
shut down large portions of the economy during the COVID-
19 pandemic. Output collapsed. Employment plunged.
Massive stimulus followed. Fiscal spending exploded. The
Federal Reserve injected unprecedented liquidity. The
economy stabilized—but at a cost. Excess liquidity reignited
inflation. Asset bubbles expanded. Public debt surged. Short-
term survival came at long-term expense.

The pattern is clear. Since the early 1970s, productivity
growth slowed [14]. Employment recoveries weakened after
1990 [116], Financial crises inflicted persistent damage 1261,

Each recession left deeper scars. Each recovery took
longer. Each cycle weakened the foundation. Growth slowed.
Resilience declined. Entropy accumulated, and the system
moved weakly. Inflation reignited.

As we show in the following sections, the government and
Fed are out of ammo. Inflation will be tougher to stomp out.
We start with the Federal Reserve bailout costs.

Rising Bailout Costs

The U.S. government created the Federal Reserve (Fed) in
1913. One of its main purposes is to serve as the lender of last
resort. When a bank faces financial trouble, it can borrow
from the Fed through discount loans. In exchange, the bank
provides high-quality assets. U.S. Treasury bills serve as
collateral. The Fed provides emergency support and financial
stability. It is the last resort.
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This system was designed to prevent bank failures from
spreading. However, it also created a long-term problem.
Economist Hyman Minsky warned that easy bailouts
encourage moral hazard [0l If bankers believe they will be
rescued, they take greater risks. Losses become someone
else’s problem. Over time, a dangerous mindset emerged:
privatize profits, socialize losses. Risk increased. Costs rose.
Accountability faded.

This pattern repeated itself for decades. The first major
test came in the 1980s. The U.S. government deregulated
savings and loan (S&L) institutions. These institutions were
originally conservative mortgage lenders. They followed the
“3-6-3 Rule”: pay 3% on deposits, earn 6% on mortgages, and
be on the golf course by 3 p.m. Banking was simple. The risk
was low. The profits were stable.

Deregulation changed everything. S&Ls began making
risky commercial and real estate loans. At the same time, the
Federal Reserve raised interest rates sharply to fight inflation
and stagflation. Borrowing costs surged. Asset values fell.
Many institutions became insolvent. The Federal Home Loan
Bank System provided some liquidity. But it was too little.
More than one thousand S&Ls failed. The U.S. government
spent about $160 billion on the bailout.

The precedent was set. Losses were socialized. Then the
S&P 500 fell by 20.5% in one day on October 19, 1987. It was
the largest single-day decline in U.S. history. Global losses
reached about $1.7 trillion. Markets panicked. Confidence
collapsed.

The Federal Reserve responded quickly. It injected about
$17 billion into the banking system, roughly 25% of bank
reserves at the time. It also supported the Treasury market.
Liquidity returned. The crisis was contained, and a recession
was avoided. Intervention worked. Expectations improved.
Investors learned that the Fed would act aggressively during
market turmoil. The Fed would protect the markets, especially
the wealthy.

During the 1990s, technology stocks soared. Money
poured into internet startups. Many firms earned little profit.
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Many had no viable business models. Yet, stock prices
exploded. Speculation ruled. Reality was ignored. Paper
wealth appeared overnight. Enron symbolized the era’s excess
and optimism. Rising asset prices fueled spending and
investment. Inflation pressures emerged. The Fed raised
interest rates to slow the economy.

In March 2000, the stock market peaked. By 2002, it had
collapsed. Enron filed for bankruptcy in December 2001. The
bubble burst. Confidence vanished. The dot-com crash and
the terrorist attacks of September 11, 2001, had shaken the
nation. The Federal Reserve sharply cut interest rates. It
flooded the banking system with liquidity. No corporate
bailouts occurred. But money became cheap.

Low interest rates fueled a housing boom. Banks expanded
mortgage lending. Government-sponsored enterprises,
Fannie Mae and Freddie Mac, expanded lending to low-
income borrowers. They created mortgage-backed securities
(1171, They pooled thousands of mortgages into pools and sold
bonds to investors [117: 1181, Securitization spreads risk. It also
hid it. Wall Street created collateralized debt obligations
(CDOs). It repackaged mortgage securities into even more
complex products [18], Leverage increased. Transparency
faded.

Housing prices surged. Developers built massive new
subdivisions. Lending standards collapsed. Almost anyone
could qualify for a mortgage. Families cashed out home equity
from soaring housing values [7]. Debt exploded. Many
believed housing prices would continue rising nationwide. A
dangerous illusion emerged.

Lehman Brothers became the trigger. By 2008, it held
$639 billion in assets and more than $619 billion in debt. In
September 2008, it declared bankruptcy. The Minsky
Moment had arrived. Trust collapsed. Banks stopped lending.
Credit markets froze. Businesses cut investment. Workers lost
jobs. Homeowners defaulted. Foreclosures surged. In October
2008, the S&P 500 fell more than 20%. Panic spread. The
system fractured. The crisis quickly became global.
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After the housing collapse, the Federal Reserve launched
quantitative easing. It purchased massive amounts of
Treasury bonds and mortgage-backed securities. Trillions of
dollars entered the financial system. Liquidity surged.
Balance sheets expanded. The Fed also provided dollar swap
lines to foreign central banks exceeding $580 billion. Its
balance sheet grew from $900 billion in 2007 to over $4.5
trillion by 2015 9], The U.S. government injected $700
billion through the Troubled Asset Relief Program.

Stability returned. Growth resumed—but slowly.
However, these policies reinforced expectations of future
bailouts.

By 2019, the Fed was slowly unwinding its post-crisis
stimulus. Then COVID-19 struck. Governments shut down
large parts of the economy. Businesses closed. Tourism
stopped. Schools moved online. The economic engine stalled.

The Federal Reserve responded with unprecedented
support. Its balance sheet expanded to $8.9 trillion by 2022.
The federal government injected about $4.6 trillion through
fiscal stimulus programs. Debt soared. Markets stabilized.
Later, inflation surged. Asset prices soared. Supply chains
struggled. Labor markets tightened.

By 2025, new financial stresses appeared. The Fed reduced
its balance sheet to about $6.5 trillion. However, inflation
forced interest rates higher. As government debt grew, bond
yields went up by 2.5%. Borrowing became expensive.
Budgets tightened.

Economic growth slowed. Corporate layoffs increased.
Many recent graduates struggled to find jobs. Job openings
declined. Foreclosures and vehicle repossessions rose. Hard
times returned. No official recession, yet. However, all lights
are flashing red.

This historical pattern is clear. Each crisis led to larger
interventions. Each bailout became more expensive than the
last. Risk grew. Buffers shrank. Government debt exploded.

The COVID-19 response fueled inflation that proved
difficult to control. Another massive rescue would likely
worsen price instability. If the Fed is forced to save the
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banking system again on a large scale, inflation could
accelerate sharply. The limits are near.

The safety net is stretched. The red danger lights continue
flashing.

We turn to fiscal policy next.

Unsustainable Debt

The United States government has issued debt since the
beginning in 1789. It inherited $75 million from the
Revolutionary War. For more than 237 years, the government
has added to that debt. Only once was it fully paid off.
President Andrew Jackson eliminated the national debt in
1835—1836. Since then, the debt has kept growing.

The U.S. government has largely maintained its credit
reputation. However, three incidents stand out as technical
defaults.

The first occurred in 1812. During the War of 1812, the
British invaded and attacked the U.S. government to reclaim
the colonies. They burned down the Treasury and the White
House in Washington. Tax revenue collapsed. The
government temporarily suspended interest payments.

The second default occurred during the Great Depression
in 1933-1934. The government refused to honor “gold
clauses” in bonds. These bonds promised repayment in gold,
not paper currency. Instead, bondholders were paid in
dollars. Economists consider this a default because the
government altered the payment terms.

The U.S. government wanted the nation’s gold in the
1930s. President Franklin Roosevelt signed Executive Order
6102. The government seized privately held gold. Americans
were required to sell their gold to the Federal Reserve at
$20.67 per troy ounce. Violators faced fines or prison. Soon
after, the government revalued gold to $35 per ounce. Some
estimates suggest only 30-50% of Americans turned in their
gold. Private gold ownership was restored in 1974.
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The third default occurred in 1979. The U.S. Treasury
failed to make timely payments. Congress delayed raising the
debt ceiling. Officials called them “technical delays,” not
defaults. The government’s credit rating remained strong.

Historically, the U.S. government borrowed during wars
and severe crises. Afterward, it reduced deficits and stabilized
the debt. For example, the debt rose from 42% of GDP in 1941
to 106% in 1946 during World War II. GDP represents the
nation’s income and tax base. As the economy grew after the
war, the debt-to-GDP ratio fell. There was discipline. Leaders
knew paying down debt was important. That changed in the
1970S.

The United States began running persistent budget
deficits. The Vietnam War and the War on Poverty were
costly. At the same time, the dollar strengthened. Imports
surged. Exports lagged. Trade deficits became permanent.
Research shows that long-term fiscal imbalances weaken
economic stability and limit future policy flexibility [120],

Foreign countries accumulated U.S. dollars. Under the
Bretton Woods system, they could exchange those dollars for
gold at $35 per troy ounce. Gold began leaving the United
States. President Richard Nixon ended Bretton Woods in
1971. The United States would keep its gold. It would keep the
remaining ounces. The dollar became a pure fiat currency. It
was no longer tied to any commodity. The rules changed.

Keynesian economics argues that governments can
stimulate growth. They can increase spending or cut taxes.
Businesses and households have more money. They spend
more. The economy accelerates. This strategy worked well in
the 1980s and 1990s. New industries also fueled growth.
Personal computers expanded in the 1980s. The internet and
digital commerce surged in the 1990s. Prosperity returned.
Confidence grew.

Today, the federal budget tells a different story. Table 1
shows the 2025 budget. The federal government spent $10.3
trillion. The largest programs are Medicare and Social
Security. National defense ranks third. Those 750 military
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bases are expensive. Interest on the national debt is now the
fourth largest expense.

Table 1. The 2025 U.S. Government Budget

Program Amount Trillions  Percentage
Medicare $1.84 17.8%
Social Security $1.67 16.2%
National Defense $1.42 13.8%
Net Interest $1.25 12.1%
Health $1.15 11.1%
Income Security $0.76 7.4%
Other $2.22 21.6%
Total $10.3 100.0%

Source: USAspending.gov. 2026. Spending Explorer. Available from
https://www.usaspending.gov/explorer/budget_function [121]

Interest used to be manageable. Rates were low before
2020. But massive stimulus during the COVID-19 pandemic
increased inflation. Then interest rates were pushed higher.
Studies show that high public debt raises long-term
borrowing costs and slows economic growth [22l. Interest
compounds silently and relentlessly.

Health and income security programs follow next. The
government subsidizes housing, provides food assistance, and
funds numerous support programs.

Bond investors grow uneasy. The national debt surpassed
$38 trillion in January 2026. Roughly $6.9 billion is added
daily in 2026. Around $1.7 trillion is added each year. In past
crises, deficits declined during recoveries. This time, they
remained high. Washington is paralyzed. There is no pause.
Options are shrinking.

In the past, deficits narrowed after crises. Debt still grew,
but more slowly. After the pandemic, deficits remain large.
The political will to reduce spending is weak. Spending
remains out of balance with tax revenue.

The U.S. government may not have the fiscal capacity to
inject trillions during the next recession. Future bailouts
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could undermine confidence in public debt, destabilize
financial markets, and weaken long-term growth.

Officials hope economic growth will solve the problem. A
growing economy increases tax revenues. However, there is
another issue: size. The Rahn Curve suggests that optimal
government spending lies between 15—25% of GDP. Spending
beyond that range may slow economic growth. The federal
government alone accounts for roughly 33% of the economy.
In some European countries, governments control 50% or
more. Countries with large governments tend to grow more
slowly [23], In contrast, the Asian Tigers, Hong Kong,
Singapore, South Korea, and Taiwan, have historically
maintained smaller governments relative to GDP. They
created jobs. They grew rapidly. Their economies flourished.

The Rahn Curve treats all government spending equally.
Not all spending is the same. What if the government invests
in infrastructure, such as roads, bridges, ports, dams,
research, hospitals, and education? These investments
strengthen the economic foundation. However, Table 1 shows
that most federal spending supports current consumption
rather than future growth. Meanwhile, roads crumble.
Bridges weaken. Universities cut programs. Hospitals reduce
services.

Entropy rises.

The government’s reach extends far beyond Washington.
State and local governments fund schools and universities.
They support nonprofits. They manage airports and seaports.
They supported public corporations, such as Fannie Mae for
mortgages and Sallie Mae for student loans. Some
governments even own utilities: electricity, natural gas, and
water.

Incentives matter. A business must earn a profit. Losses
signal failure. Problems must be corrected, or the business
closes. It cannot operate at a loss year after year. Government
institutions operate differently. They preserve power and
prestige. Networks form. Political alliances harden. Rules
multiply. Bureaucracies expand. In some cases, corruption
and mismanagement take root [:241. The economy slows.
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Resources become misallocated. Funding is squandered.
Insiders benefit. Entropy rises quietly.

Corruption

As previous chapters have shown, corruption tends to rise
as economic and social entropy increases. Periods of financial
instability, large bailouts, and weak enforcement reduce
discipline within both markets and government. When
failures are repeatedly rescued, and accountability is absent,
unethical behavior becomes more likely. Few executives were
punished. Few rules enforced. And few lessons learned.

This pattern is evident across modern U.S. financial crises.
After the Savings and Loan crisis, several lower-level
executives were prosecuted. But most senior leaders avoided
serious punishment. During the Enron collapse, senior
executives were convicted: Jeffrey Skilling and Andrew
Fastow served prison sentences [125]. However, Ken Lay was
convicted but died before sentencing. Following the 2008
Global Financial Crisis, almost no major Wall Street
executives were incarcerated, despite widespread evidence of
misrepresentation and excessive risk-taking. Instead, large
institutions paid fines. Shareholders and customers picked up
the costs. Institutions survived. Wrongdoers escaped.

Corruption in the United States has appeared in cycles.
One major wave emerged during the late nineteenth century.
Mark Twain described this era as the “Gilded Age.” It was a
period marked by gold and beauty, while rot lay underneath.
Rapid industrialization, weak regulation, and political
patronage allowed government officials and business leaders
to collude for personal gain. The Whiskey Ring scandal of 1871
and the Sanborn Incident of 1874 revealed extensive tax
evasion, bribery, and abuse of public authority. Oversight was
limited. Enforcement was weak. These conditions contributed
to rising instability and culminated in financial crises, such as
the Panic of 1873. Subsequent Progressive Era reforms sought
to restore discipline through civil service laws and regulations.
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A later wave of corruption became visible during the
Watergate scandal. In 1972, operatives connected to President
Richard Nixon broke into the Democratic National
Committee headquarters. The resulting investigation revealed
widespread abuse of executive power. Nixon resigned in 1974.
He was later pardoned by Gerald Ford. Although Watergate
strengthened oversight mechanisms, it did not eliminate
future misconduct. Scandals fade. Structures remain.
Malfeasants are forgotten.

In recent decades, corruption has increasingly taken
subtle and legal forms. Campaign contributions and financial
ties to interest groups influence legislators’ behavior. They
reduce their engagement in public-interest activities and
increase dependence on major donors’ support 1201, In this
context, many members of Congress receive large campaign
contributions, travel benefits, and future employment
opportunities. Corporations, financial institutions, and
lobbying groups often donate. These financial relationships
create conflicts of interest. Policymakers may pay more
attention to top donors rather than ordinary citizens. Over
time, this relationship weakens accountability, distorts
priorities, and blurs the line between public service and
private influence. Money flows. Influence follows. Policy
bends, and corruption spreads. The people suffer.

International indicators reflect this gradual decline in
perceived integrity. Transparency International publishes an
annual Corruption Perceptions Index. It measures perceived
public-sector corruption. The United States’ score fell from 73
in 2012 to 65 by 2025 [*27], It ranked near the bottom among
advanced economies. This rise reflects growing concerns
about conflicts of interest, weak enforcement, and declining
ethical standards.

The case of Jeffrey Epstein highlights how wealth and
status can weaken legal accountability. Epstein was convicted
in Florida in 2006 for sex offenses involving minors.
Nevertheless, he maintained extensive connections with
political leaders, business executives, and academic
institutions. Despite later federal charges and widespread
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evidence of abuse, very few individuals connected to his
network faced prosecution. Some suffered damage to their
reputations, but the justice system failed to impose
meaningful consequences. The case reflects how elite social
networks and legal resources can shield powerful individuals
from full scrutiny. Power protects. Status insulates. The elite
remains untouchable. The public simmers.

Taken together, these patterns send a consistent message.
Financial institutions are rescued in crises. Political insiders
retain influence. Legal consequences remain limited. When
accountability is weak, risk-taking and self-enrichment
become rational strategies. Over time, this dynamic
undermines confidence in markets, public institutions, and
democratic governance. Corruption does not arise from
isolated misconduct. It rises from systems that reward
influence and tolerate abuse.

Discipline weakens. Entropy rises. Instability grows. The
insiders grow rich.

Rising Inflation

The magnitude of the U.S. debt and the soaring costs of
rescuing failing financial institutions reveal a harsh reality:
policymakers have few options left. Monetary expansion
became the default solution. They printed, borrowed, and
delayed. Nothing was fixed.

Inflation remains elevated. The Federal Reserve’s long-
run target is 2%. Yet inflation surged to 9.1% in June 2022. It
remained near 3% by late 2025 [128, 1291, These numbers
already strain household budgets. Alternative estimates
suggest inflation may be even higher when adjusted for long-
term methodological changes [130],

Politics plays a role. Politicians rarely survive prolonged
economic pain. Bad numbers threaten careers. So, incentives
emerge. Politicians delay. They reframe and shift blame.
Inflation rages forward.
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Inflation is theft. It is a quiet theft, a legal theft, but an
immoral theft. It erodes savings without permission. It
punishes caution. It rewards debt. Families walk into grocery
stores and leave with fewer bags. Receipts grow longer. Carts
grow lighter. Then prices rise again and again. Wages lag
behind. Groceries, insurance, rent, mortgages, utilities, and
taxes climb. Salaries stumble. Workers fall behind. The gap
widens slowly, and then suddenly. They are squeezed.
Families weep. Tears flow.

Inflation turns up the temperature of the economic engine
but produces little productive work. Inflation consumes more
energy for less output. Stress accumulates. Anxiety spreads. It
feels like running on a treadmill that never slows. The finish
line is still miles away. People become hamsters on a spinning
wheel. Inflation increases the speed, but people stay in the
same position.

The inflation shock fueled hustle culture. One job is no
longer enough. Two is barely sufficient. Some juggle three.
They work full-time, part-time, freelance work, gig work,
delivery work, and online selling. Workers must constantly
move. They become exhausted. Fatigue sets in. Families
sacrifice sleep. Weekends vanish. Vacations are canceled.
Americans feel depleted. They feel drained. They give
everything, but it is still not enough.

The food industry shows visible decay. Shrinkflation
dominates shelves. Packages shrink. Prices stay high.
Sometimes, they rise. Potato chip bags are half air. Cereal
boxes are hollowed out. Beverage containers slim down.
Consumers notice. Manufacturers cut corners. They use
cheaper oils, artificial flavors, and lower-quality ingredients.
Taste declines. Nutrition erodes. Trust collapses. What once
felt affordable and familiar now feels overpriced and
disappointing. Many Americans remember the $5 value meals
of the 1990s. They were simple, delicious, and filling. Today,
the same meals cost four times more with smaller portions
and lower quality. Tempers flare at corporations.

Behavior changes. Families eat out less. They travel less.
They celebrate less. Some joke that leaving the house costs
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$100, just to breathe the outside air. Everything costs: gas,
parking, food, tickets, and fees. Everything adds up. They
substitute brands. They downshift lifestyles. They delay
purchases, cancel subscriptions, and postpone dreams. But
inflation rages forward.

Businesses feel it. Restaurants are empty. Hotels are
vacant. Retailers struggle. Layoffs follow. Workers experience
reduced hours and fewer benefits. The contraction deepens.
Confidence collapses. Spending slows further. A vicious cycle
follows.

High inflation quietly bankrupts firms. Thin margins
vanish. Debt becomes unmanageable. Credit dries up.
Another worker jumps onto the hamster wheel. The wheel
turns, but with less stability.

Households cope with rising prices and stagnant job
growth by taking on debt. Mortgages reach multi-decade
highs. Housing becomes unreachable for many 31, Families
are underwater. Rent consumes paychecks. Homeownership
slips away. Credit cards fill the gap, and balances rise. Interest
compounds. Minimum payments multiply. Savings
disappear, and emergency funds vanish. Bills are prioritized.
Some are ignored. Others postponed. Medical care is delayed,
and prescriptions are rationed. People sacrifice healthcare for
survival.

The echoes of the 2008 Global Financial Crisis return.
Food banks report record demand [132l. Foreclosures increase.
Car repossessions surge. Credit delinquencies rise ['33], Tax
payments fall behind. Public finances deteriorate.

The pressure builds. The system strains. Inflation means
more than an economic statistic. It is a social force, a moral
hazard. A redistribution mechanism that transfers wealth
from savers to debtors, from workers to asset holders, from
the cautious to the reckless. It reshapes behavior. It distorts
incentives. It corrodes trust quietly and relentlessly.

In the end, inflation goes beyond rising prices. It lowers
expectations. It shrinks horizons. It teaches people to think
short-term. Families spend quickly. They borrow recklessly
and save reluctantly. Entropy spreads.
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A society cannot run forever on shrinking portions,
growing debt, and exhausted workers. Eventually, the
hamster wheel slows or breaks.

Entropy overwhelms the system. Then the economic
engine stalls.

Final Thoughts

The United States and Israel attacked Iran in 2026. An
energy crisis erupted. Iran shut down the Strait of Hormuz.
About 20% of the world’s oil flows through this narrow
passage. In some places, it is only twenty miles wide. Qil
tankers pass through it every day.

Then the ships stopped. Markets froze. Traders panicked.
Governments scrambled. Oil prices surged past $100 per
barrel. Then they rose higher.

Energy shocks are dangerous. Gasoline and diesel prices
soar. Transport becomes expensive. Manufacturing suffers
from rising costs and falling demand. Profits fall. Factories
slow. Layoffs begin.

Farmers struggle too. Diesel fuels tractors. Fertilizer
comes from natural gas. When energy prices rise, farming
becomes costly. Fuel costs surge. Fertilizer prices jump. Food
prices rise.

Families feel it fast. They feel it at the store. They feel it at
the pump. They feel it at the table. Budgets strain. Living costs
bite.

Inflation spreads. Paychecks buy less. Workers demand
higher wages. Companies raise prices again. The cycle
tightens. Prices rise. Wages chase.

Central banks react. Interest rates climb. Borrowing
becomes costly. Mortgages rise. Loans rise. Investment stops.
Spending slows. Growth fades. The Minsky moment arrives.

Economist Hyman Minsky warned of this. Stability
encourages risk. Investors believe good times last. Debt piles
up. Speculation spreads. Then a shock strikes. Confidence
breaks. Credit dries up. Panic spreads. The system cracks.

172



The Economics of Decline — Entropy

Americans had seen this before. The 2008 crisis followed
a similar path. Cheap credit fueled housing. Banks took risks.
Housing fell. Markets panicked. Banks collapsed. Jobs
vanished. The world entered a recession.

Energy shocks can trigger the same chain. When oil
surges, businesses fail. Debts go unpaid. Financial systems
weaken. One crisis leads to another.

Americans had lived through this before. In the 1970s, oil
shipments were cut. Prices surged. Gasoline became scarce.
Lines formed. Cars waited for hours. Tempers flared. Stations
ran dry. Signs read—No Gas Today.

Families adapted. Some woke before dawn for fuel. Others
pushed cars to the pump. The government rationed supply.
Odd plates one day. Even plates the next. Speed limits fell to
55. Smaller cars replaced large engines.

Economies sputtered. Factories closed early. Airlines cut
flights. Truckers protested. People worried. Energy meant
everything.

Another war offered a warning. The Soviet Union invaded
Afghanistan in 1979. Its economy was already weak. Growth
had slowed.

Then the war began. Soldiers marched. Tanks rolled. The
conflict dragged on. Coffins returned home. The Soviet Union
bled money. The economy weakened. The burden grew. Then
the collapse came.

History echoed decades later. The United States faced Iran
in 2026. The economy was fragile. Growth was slow. Debt was
high.

Then the war began. Missiles fired. Ships deployed. The
conflict spread. Coffins returned home. Families grieved.
Billions vanished. Energy prices stayed high. The economy
remained tied to oil. Every tanker mattered.

A narrow strait now held the global economy. Twenty
miles wide. The world watched. The world waited.

The United States stands at a crossroads. A recession
looms. Prices should fall as demand weakens. Yet bailouts and
rising debt sustain inflation. The crisis worsens it. A distortion
remains.
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Inflation has created a K-shaped economy. The wealthy
continue to spend. Rising asset values protect them. The
middle class and the poor struggle. They fall behind. Prices
rise. Wages lag.

Government finances will weaken. Tax revenue falls.
Spending rises. Deficits widen. Debt expands. Investors
demand higher rates. Some abandon bonds. Inflation erodes
trust.

Policymakers face a dilemma. If the Federal Reserve
rescues markets, inflation returns. Living standards fall. If it
does not, markets may collapse. There are no easy choices.
Either path leads down.

As shown in this book, corruption and debt rise in weak
systems. Trust erodes. Institutions lose credibility. Politicians
exploit gaps. Businesses seek an advantage. Survival replaces
innovation.

Debt appears to help. It buys time. It delays pain. Leaders
borrow to avoid hard choices. Problems roll forward.
Eventually, debt reaches its limit. Investors revolt. Rates rise.
Capital flees. Central banks intervene, and money loses
meaning. Inflation becomes lasting.

Corruption, debt, and inflation are entropy. They drain
energy. They weaken incentives. They distort signals. When
entropy overwhelms production, the system stalls. Restarting
it is difficult, as Keynes warned. Nations become trapped in
low growth.

History shows recovery is possible. Japan rebuilt after
devastation. It mobilized labor and capital. Growth returned.
Later, institutions became rigid. Bureaucracy grew, and
innovation slowed. Then growth stagnated.

Rome followed a similar path. Augustus restored order.
Stability returned. Rome flourished. Over time, decay
returned. Corruption spread. Flexibility vanished. Then the
decline followed.

The lesson is clear. Institutions matter. Reform matters.
Timing matters.

The American system can still change. People see the
pressure. They feel declining living standards. They know
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something is wrong. Yet leaders defend the status quo. Power
resists change. Bureaucracies resist reform. Profits depend on
stability. Change brings uncertainty. Reform is delayed. Decay
continues. Entropy spreads.

History is unforgiving. Empires rarely fall due to a lack of
resources. They fall from a lack of courage. When reform is
feared more than decline, collapse follows. The choice
remains: reform or entropy.
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10. The Looming Fertility Crisis

“A collapsing birth rate is the biggest danger civilization
faces by far.”
— Elon Musk

“People are the backbone of the economy. No people. No
economy.”
— Kenneth R. Szulczyk

We examine the fertility crisis in this chapter. People are
the backbone of an economy. Without people, an economy
cannot exist. Yet birth rates are falling across the world.
Nearly two-thirds of countries now face declining fertility.
Children are not replacing the aging population. The
consequences will be profound.

We follow the falling birth rate and how it reshapes society
and the economy. Then we turn to John Calhoun’s rodent
experiments. His research shows how learned behavior and
population density can unravel social cohesion. When social
order breaks down, the decline begins.

Then we examine several forces that divide men and
women in modern societies. These divisions weaken families
and reduce fertility. Finally, we explore policies governments
can use to counter the fertility crisis.

Collapsing Fertility

The world has entered a fertility crisis. Men and women
delay marriage. Many stay single. Careers come before
children. Births fall. Cribs remain silent. Small towns gray.
They slow and fade. Then they disappear.

We return to the ideal gas law in Equation (1). We use this
law to illustrate a hypothetical case. People are the gas
molecules, n. They move, collide, and create activity inside the
container. The container, V, represents the economy.
Pressure, P, reflects the price level. The constant R reflects
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institutional structure. Temperature, T, reflects the velocity of
money.

P-V=n-R-T (1)

When particles disappear, the system cools. Fewer
workers reduce output and consumption. Economic growth
slows. A fertility crisis lowers future GDP. It ripples through
labor and consumer markets [134],

To maintain a stable population, each woman must have
about 2.1 children. Two kids replace the parents. The extra 0.1
accounts for mortality and those who forgo children. Below
that level, populations shrink unless immigration offsets the
loss 351, How severe is the decline? Roughly two-thirds of
countries have fertility rates below replacement. Table 1
shows the countries with the lowest fertility rates. Several
major economies have fallen far below the replacement rate.

Table 1. Country Fertility Rate in 2025

Country Births per woman
South Korea 0.7—0.8
Taiwan 1.1
Singapore 1.0 — 1.1
Japan 1.2

China 1.0 — 1.1
Italy 1.3
Germany 1.4 — 1.5
Spain 1.2 - 1.3
Russia 1.4

The economic consequences extend beyond simple
headcounts. Fewer marriages produce fewer conceptions.
Fewer expectant mothers visit hospitals. Doctors and nurses
treat fewer births. Demand weakens. Maternity wards shrink.
Hospitals contract.

Education feels the shift next. Daycares empty.
Kindergartens consolidate. Classrooms thin. Fewer students
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graduate. Colleges compete for a shrinking pool of applicants.
Some survive by attracting foreign students or retraining
adults. Many contract, and teaching positions disappear.

Eventually, the decline reaches the labor market. Labor
supply tightens. Firms raise wages to attract scarce workers.
Yet a smaller workforce is a double-edged sword. Workers are
also consumers. Fewer workers mean fewer customers.
Businesses sell less. They scale down. Hiring slows again.
Immigration can offset the decline, but not every country
embraces it.

Population aging compounds the problem. As populations
peak, they age. Healthcare shifts from maternity to geriatrics.
Doctors treat more chronic illnesses and deliver fewer births.
The elderly draw down savings and pensions. Financial
markets see more withdrawals than deposits. Capital becomes
scarcer. Credit tightens. Aging alters dependency ratios and
consumption patterns that constrain long-term growth [1351,

Public finance strains. Fewer workers weaken tax revenue.
Government spending resists decline. Debt accumulates.
Interest compounds. A shrinking workforce carries a heavier
burden. Some programs shrink. Others do not. Debt service,
infrastructure, and national defense remain rigid. Fiscal
pressure rises.

Depopulation reshapes geography. Villages empty. Towns
hollow out. Rural communities fade from the map. Farms
produce less food. Ranches raise fewer cattle and livestock.
Production consolidates into large, capital-intensive
operations clustered in isolated regions. Elsewhere, fields lie
fallow. Barns collapse. Forests and grasslands reclaim
abandoned land. The countryside turns wild.

Young people migrate toward cities. Urban centers
promise opportunity, wages, and networks. Yet they also
bring congestion, stress, and pollution. Density rises even as
the nation shrinks. Infrastructure strains. Roads clog. Transit
crowds. Hospitals and schools operate at capacity. Air, noise,
and water pollution erode public health. Low fertility is not a
sudden collapse. It is gradual. It is quiet. It is persistent.
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Urbanization concentrates labor markets. Careers
increasingly require higher education and long hours.
Competitive cities reward specialization and continuous skill
investment. Women enter universities and the workforce in
record numbers. Opportunities expand. Careers strengthen.
Time becomes scarce. The opportunity cost of childbearing
rises [136],

Housing amplifies the pressure. Land near employment
centers is limited. Regulations restrict supply. Prices rise
faster than wages. Young couples postpone homeownership.
Many rent indefinitely. Apartments shrink. One- and two-
room units become normal. Spare bedrooms disappear.
Children require space. Space requires income. When shelter
becomes scarce and expensive, fertility falls. Couples delay
childbearing. Some abandon it altogether.

Biology does not slow down. Fertility shifts later into life.
Delayed births often mean fewer births [136], When work and
family compete, many choose financial stability first and
children later. Raising children feels like a financial burden
rather than an economic asset.

Depopulation then reinforces itself. Fewer children today
mean fewer workers tomorrow. Tax bases shrink. Public
services weaken. Schools close. Maternity wards disappear.
The social infrastructure that supports family formation
erodes. What begins as a demographic trend becomes a
structural shift in the economy.

Culture evolves alongside economics. Independence rises.
Marriage becomes optional. Parenthood becomes a choice
rather than an expectation. Freedom replaces obligation.
Identity shifts from family to self. Divorce increases.
Independence fuels isolation, and social bonds weaken.
Community thins.

Entropy does not always roar. Sometimes it whispers.
Empty cribs and wrinkled faces reveal the shift.

Civilizations rarely implode overnight. They thin slowly—
one less birth at a time.

We now move from macroeconomic adjustment to
behavioral collapse. The next section examines controlled
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rodent experiments. It reveals what happens when social
structures deteriorate, and certain behaviors cannot be
relearned.

The Behavioral Sink

John Calhoun studied rodents in the 1960s. He examined
how social roles change in mice and rats. Rodents live short
lives. They reproduce quickly. Scientists can observe several
generations within months.

To begin, Calhoun seeded the population with four
breeding pairs. Four Adams and Eves. These mice were the
best. They were the healthiest specimens.

Calhoun constructed a large enclosure. Sixteen meshed
tunnels connected to nesting areas [:37). The design was
spacious. Mice could nest in any of the 256 boxes [!37]. The
enclosure could hold up to 3,840 mice [37],

Life was easy. Food was plentiful. Water was abundant.
The enclosure was cleaned regularly. Temperature remained
between 21 and 32 degrees Celsius ['37]. Mice were protected
from wind, rain, and snow. They lived in a perfect world. They
adapted quickly.

The colony exploded. Mice live about 800 days, roughly
equal to 80 human years [137], The population doubled every
55 days. Then the growth slowed. Around Day 315, the
expansion began to decline [137], The population collapsed
before reaching the enclosure’s maximum capacity.
Eventually, the colony collapsed. On Day 1,780, the last mouse
died 371,

Something had changed. The enclosure altered social
behavior. Resources were abundant. Mice no longer competed
for food or water. Male mice stopped defending territory.
Older males dominated the colony. Younger males were out of
place. They could not reproduce. The young mice resisted
societal norms. Small cliques formed. Social bonds weakened.
Order disappeared. The colony unraveled. Calhoun called this
phenomenon the behavioral sink [237],
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Female mice lost their protective social structure. Many
neglected their young. Some attacked them. As the population
declined, mothers increasingly abandoned their offspring [371.
Young mice were not prepared for the world.

Some males withdrew entirely. They isolated themselves
on the upper levels of the enclosure. Calhoun called them the
beautiful ones. They avoided conflict. They were peaceful.
They had no injuries. They groomed constantly. Their coats
were perfect. But they avoided everything else. They avoided
females. They avoided dominant males. They avoided social
life altogether [138]. They withdrew completely.

Young mice suffered as well. Many entered social life too
early. They learned improper behaviors. They could not
maintain social order. Normal roles vanished. Females
stopped reproducing. Mothers stopped weaning their young.
The colony entered permanent decline. Then extinction
followed.

Calhoun later expanded his experiments to rats. The
results were similar. Rats showed many of the same behaviors
[139], Some behaviors became even more extreme. Despite
abundant food and water, some rats attacked and ate other
rats. Lower-status males chased and attempted to mate with
any rat—male or female. Social chaos erupted.

Earlier, we defined entropy as wasted energy. Energy that
does not perform useful work. The behavioral sink is an
example. High population density is another. In these cases,
energy no longer supports social cohesion. Instead, it disrupts
the system. Energy is wasted.

Two major problems emerged. First, it was uneven
overcrowding. Nearly 20% of the nesting boxes remained
empty [137], Other boxes were packed with mice. Population
density increased unevenly [40], Stress followed. Cooperation
declined. Aggression rose. Parenting failed. Reproduction
collapsed. Humans face similar pressures. High density
brings noise, crime, and pollution. Ghettos emerge. Poverty
spreads. Urban decay often follows. Social order weakens.

Second, the behavioral sink hardens behavior. Some mice
were moved to healthier colonies. The researchers hoped they
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would recover. They did not. The mice could not unlearn their
behavior. Social dysfunction persisted. The collapse was
permanent.

Humans are not mice. Institutions, culture, and
technology shape our outcomes. Yet the experiments reveal
how fragile social order can become under certain conditions.

Social systems are fragile. This fragility raises entropy.
Entropy unravels social cohesion. Then extinction follows.

The Division between Men and Women

Men and women form families. Families raise children.
Children become the next generation. Culture, history, and
memory pass through households. The family forms the base
of every economy.

Historically, men and women did not share equal legal
rights. In many societies, men controlled property, voting,
and formal employment. Women were often restricted to
domestic roles and limited professions. Social norms
reinforced this structure for centuries.

The twentieth century changed that structure.
Governments expanded legal rights. Women gained the right
to vote, property rights, and broader access to education.
Barriers to professional careers gradually fell. Opportunities
widened across North America and Europe, and later in many
other parts of the world. Gender discrimination has not
disappeared. However, the range of available choices has
expanded dramatically compared with prior centuries.

These changes reshaped education and labor markets.
University enrollment rose for both sexes. But in many
developed countries, women began enrolling at higher rates
than men [131,

At the same time, some men have withdrawn from higher
education and formal career paths. Many men entered skilled
trades, such as plumbing, electrical work, mechanics, and
construction. These professions offer stable incomes without
requiring expensive degrees.
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An educational divergence gradually emerged. In the
United States and several European countries, women now
earn roughly sixty percent of bachelor’s degrees. They also
represent a majority in many graduate programs. Meanwhile,
college tuition rose sharply. And student debt burdens
expanded. For some men, the economic return to higher
education appears less certain. Skilled trades provide
immediate income without loans or years of forgone earnings.

Education influences social networks. It shapes
workplaces, friendships, and dating pools. Many people prefer
partners with similar levels of education and income stability.
When educational attainment diverges, the pool of perceived
compatible partners narrows. Even when earnings are
comparable, differences in credentials and social
environments can affect perceptions of compatibility.

Marriage patterns have also shifted. Divorce rates rose
significantly in the late twentieth century. They remain
elevated in many developed societies. Divorce -carries
emotional and financial costs. Assets divide. Legal fees
accumulate. Retirement savings shrink. For couples
separating later in life, the economic consequences can be
severe. Divorce can delay retirement and alter long-term
financial security.

Technology has amplified these changes. Dating
applications transform introductions into searchable
databases. Users scroll, filter, and compare. The number of
potential partners expands dramatically. When perceived
options multiply, long-term commitment can feel riskier or
less urgent. Choices seem boundless.

Social media further alters perception. Algorithms reward
extreme or emotionally charged content. Voices that
emphasize distrust between men and women often travel
farther than those that promote cooperation. Over time,
repeated exposure to adversarial narratives can shape
expectations and attitudes. Trust between the sexes can
weaken.

Digital media has also changed norms surrounding
intimacy. Before widespread internet access, explicit content
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required effort to obtain. Today it is immediate and abundant.
Unlimited access can influence expectations about
relationships and satisfaction. When expectations diverge
from lived experience, frustration increases for both men and
women.

None of these forces operates alone. Education, labor
markets, law, technology, and culture interact. Incentives
change. Behavior adjusts. When a long-term partnership feels
more uncertain, more expensive, or less stable, fewer people
commit to marriage and childbearing.

The division between men and women extends beyond
ideological differences. It reflects structural shifts in
opportunity, education, and technology. When alignment
weakens, family formation slows. When family formation
slows, fertility declines.

Entropy rises. Institutions strain. Then societies slim.

Technology and Social Isolation

Technology advances alongside the fertility crisis. It
increases efficiency, lowers costs, and expands productivity.
Yet it also undermines social interaction.

Modern computing began in the 1940s. Early machines
filled entire rooms. One of the first was ENIAC, built with
roughly 18,000 vacuum tubes. These machines were fragile
and consumed enormous power. Only governments,
universities, and large corporations could afford them.

The invention of the transistor in 1947 changed
everything. Transistors replaced vacuum tubes. They were
smaller, more reliable, and used less energy. The integrated
circuit followed in the late 1950s. Many transistors are packed
onto a single chip. Then came the microprocessor. In 1971,
Intel released the 4004, packing thousands of transistors onto
one chip. Computing power condensed. Costs fell. A
technological revolution began.

The 1980s brought personal computers into homes.
Machines like the Commodore 64 reached millions of
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households. Computers were used for games, word
processing, and basic accounting. Children spent more time
indoors. Baseball bats gathered dust. Bicycles rusted. Physical
activity declined. Waistlines expanded.

The 1990s introduced the Internet. Businesses moved
online. E-commerce expanded. Entire industries emerged.
Work shifted from factory floors to office desks. Employees
typed on keyboards instead of lifting tools. Life became more
sedentary. Obesity rates rose, although many factors
contributed to that trend.

The 2000s placed smartphones in nearly every pocket.
Communication became constant. Music, movies, shopping,
and social networks moved onto handheld screens.
Interaction accelerated, but it also thinned. Messages
replaced conversations. Emojis replaced facial expressions.

The 2020s ushered in artificial intelligence. Al systems
can write essays, compose music, generate images, and
answer questions. They assist with work. They automate
decisions. They simulate conversation.

Technology connects billions, yet face-to-face interaction
declines. Communication weakens. Attention fragments.
Students rely on Al tools to complete assignments. Critical
thinking erodes as effort disappears.

Al now enters the intimate space. For some, digital
systems become companions—assistants, confidants,
substitutes for friendship. The machine listens without
judgment. It responds instantly. It demands nothing.

Human relationships require time, patience, and
discomfort. Technology reduces these costs. Convenience
replaces effort. When effort disappears, social bonds weaken.
We become increasingly dependent on technology.

Computers were a marvel. They expanded human
capability. They increased output and reduced labor. Yet they
also shifted life indoors. Eyes fix on screens. Bodies move less.
Conversations shorten. Community fragments.

In thermodynamic terms, technology reduces friction. It
lowers the temperature of human interaction. Efficiency rises.
Social energy falls. As warmth declines, so does fertility.
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Robots may perform our labor. Artificial intelligence may
simulate companionship. But neither reproduces civilization.
People are the backbone of any economy.

Methods to Counter Declining Fertility

Many countries recognize the long-term consequences of
low fertility rates. Fewer births lead to fewer citizens,
taxpayers, and soldiers. Governments are concerned.

Some countries offer cash payments for babies. China,
France, Hungary, Poland, and Singapore use this policy.
Payments may include monthly child allowances, tax credits,
or subsidies for second or additional children. The payments
are small. The results are even smaller.

Children are expensive. Parents must raise them for many
years. Food costs rise. Clothing costs rise. Education is costly.
Housing is costly. The government payments rarely cover
these expenses.

Some governments offer paid parental leave. Mothers
continue earning income after giving birth. They receive time
to care for and nurse their children. Their jobs remain
protected. Germany, Japan, Norway, and Sweden offer
parental leave. This policy works better, especially when
fathers take leave too.

Childcare is another policy. Governments subsidize
daycare and preschool. Some provide early childhood
education. Denmark, France, Quebec, and Sweden support
childcare programs. These policies help. Parents can keep
working. The government shares the cost.

Housing matters too. Some governments support young
families with housing programs. They may provide low-cost
housing or subsidize mortgages. China, Hungary, and
Singapore prioritize housing for families with children. Some
Chinese cities offer housing support for second or third
children. Housing is expensive. Sometimes, it is too
expensive.
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Tax policy also matters. Governments may lower income
taxes for families. Some increase retirement benefits for
parents. France, Germany, and Hungary offer these policies.
France provides tax credits and transfers for families with
children. Fertility remains slightly higher there. Still, it lies
below replacement.

Work-life balance policies also influence fertility.
Governments may allow flexible schedules, remote work, and
shorter working hours. These policies help families. Stability
is improved. Job security matters. Gender equality matters.

Some countries rely on immigration. Australia, Canada,
Germany, and the United States accept migrants.
Immigration boosts the population. It expands the labor
force. But it does not raise native fertility. Immigrants must
integrate into the culture.

Even with these policies, fertility rarely rises dramatically.
Most policies increase fertility only slightly. Some estimates
range from 0.1 to 0.3 births per woman. These are small
changes. They are also short-lived.

Some policies cause temporary baby booms. Families have
children earlier. But the total number of children often stays
the same.

Deeper forces shape fertility decisions. Housing costs
matter. Job stability matters. Education matters [13l. Gender
roles matter. Urbanization matters. Government policy rarely
reverses these trends.

Many families say they want two children. Some want one.
Some want none. Three or more children are just too
expensive.

Entropy rises when systems fail to sustain themselves.
Fewer children today mean fewer workers tomorrow.

No children. No future.

Final Thoughts

We study how the fertility crisis transforms a society. We
apply the ideal gas law to explain outcomes. As n declines, the
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entire system adjusts—pressure, output, and velocity all shift.
Fewer men and women marry. Fewer children are conceived
and born. Maternity wards grow quiet. Hospitals perform
fewer births. Doctors and nurses may be laid off. Schools soon
follow. Fewer children mean fewer students. Classrooms
empty. Teachers and professors lose their jobs.

The contraction spreads through the economy. The labor
force shrinks. Businesses sell fewer goods and services. Yet
they also struggle to find workers. The population ages.
Retirees draw down their savings and investments. Capital
becomes scarce.

We examined John Calhoun’s rodent experiments. His
mice lived in a utopian world. There were no predators. Food
and water were abundant. The mice faced no hardship. Yet
social order collapsed. Mothers neglected their young. Young
males withdrew from society. Strange and destructive
behaviors spread through the colony. Fertility collapsed.
Calhoun called this phenomenon the behavioral sink. Then
the colony died out.

Human societies are more complex, but similar pressures
exist. Modern life has widened the divide between men and
women. Education and income differences have created new
tensions in relationships. Dating apps and pornography
amplify unrealistic expectations. Fewer couples form stable
families.

Technology adds another force. Computers and
smartphones have transformed daily life. Physical activity
declines. Sedentary lifestyles spread. Obesity rates soar.
People spend more time alone. Social isolation grows.
Students increasingly rely on artificial intelligence to think
and write for them. Skills worsen. Social bonds weaken.

Governments recognize the danger. Many attempt to raise
fertility through subsidies, tax incentives, and family policies.
These policies may help a little. Yet they rarely address deeper
forces shaping modern society: technology, isolation, and
changing social norms.

When entropy keeps rising, decline becomes more likely.
Then extinction becomes a possibility.
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No children. No future.
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11. Order, Entropy, and Meaning

“Where there is ruin, there is hope for a treasure.”
— Rumi

“Because nothing lasts, everything matters.”
— Kenneth R. Szulczyk

We have reached the end of this book. Along the way, we
have blended economics, thermodynamics, and the
architecture of economic systems. We have examined energy,
growth, history, complexity, and collapse. We have measured
output, modeled incentives, and traced the rise and decline of
institutions. We have learned how systems accumulate power,
how they expand, and how they eventually lose that power.

Yet one question remains. Does any of this have meaning?

Our models explain how energy and matter move through
systems. They describe production, exchange, and
accumulation with remarkable precision. They calculate costs
and benefits. They forecast behavior. However, they fall silent
when asked why it should matter. Science can quantify
efficiency. But it cannot measure conscience. It can analyze
incentives, but not sacrifice. It can describe motion, but not
purpose.

Without meaning, prosperity feels hollow. A society may
be wealthy and still feel empty. It may master technology and
still suffer from moral decay. Human beings want more than
comfort and security. They long for significance, belonging,
and purpose. When that dimension is ignored, economic
systems risk becoming technically sophisticated machines
that generate abundance while quietly eroding brotherhood,
responsibility, and trust.

The next question is unavoidable. Where does God fit into
these systems? Is there a God? And if so, what is His place in
a world governed by energy, entropy, and institutions?

Across spiritual traditions, God is not described as a thing
within the universe. He is not an object among objects. He is
the invisible source that sustains motion and coherence itself.

190



The Economics of Decline — Entropy

In this sense, God resembles energy in physics. We are blind
to it. Yet we observe its effects. People work. Prices move.
Empires rise. Societies decay. Motion marches forward
without a visible mover.

Sufi thought speaks of God as everywhere and nowhere.
Everything exists through Him, yet nothing contains Him.
Judeo-Christian traditions speak of an eternal “I Am” and a
divine Logos that structures reality. Though expressed
differently, these traditions converge on a single insight:
social and economic life unfolds within a deeper order that
precedes human design. God is not located within systems. He
is the condition that makes the systems possible.

Human beings must build institutions. We create rules,
markets, and organizations to manage complexity and
coordinate behavior. Over time, these structures develop
internal logics. Procedures replace judgment. Metrics
substitute for wisdom. Efficiency displaces reflection. Profits
supersede workers’ morale. In Sufi language, this becomes a
veil.

The veil is necessary. Without it, we could not function.
But when we mistake it for ultimate reality, danger spreads.
Systems start to appear autonomous. They self-justify. They
become immune to moral scrutiny. The more refined and
complex they become, the easier it is to forget that they rest
on fragile human relationships and ethical assumptions. The
veil thickens not through malice, but through abstraction.

God does not hide from us. Our perception is limited. The
ego becomes a veil. Ideology becomes a veil. Greed and fear
become veils. Even our models, useful and necessary as they
are, can blind us when we confuse description and rules with
truth.

If God is the source of all energy, then He must include not
only growth and order, but also limitation and decay. Every
serious spiritual tradition insists that God is absolute, not
selective.

In physics, entropy is not evil. It is the principle that makes
change, time, and history possible. Without entropy, there is
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no evolution. No learning. No adaptation. No freedom.
Perfectly frozen systems would be absolutely dead.
Duality flows from the same ultimate source:

» Order and disorder

» Birth and death

> Rise and collapse

» Creation and destruction

We may think of God as a hidden constant in social
physics. Every economic system behaves as if it were
autonomous. Yet every system is constrained by an unseen
order. When empires ignore it, they collapse. When markets
deny it, crises emerge. When civilizations forget it, decay
follows. This is not punishment. It is balance.

Wealth, power, and knowledge are temporary possessions.
They are temporary trusts. When accumulation proceeds
without restraint, social entropy rises. Trust erodes.
Cooperation declines. Institutions lose legitimacy. Collapse
becomes systemic correction. Limits assert themselves.
Balance is restored.

Without God, growth becomes mere accumulation. Power
becomes dominance. Wealth becomes material storage. With
God, growth becomes stewardship. Power becomes
responsibility. Wealth becomes trust.

» Like entropy, God cannot be negotiated with.
> Like gravity, He cannot be escaped.
> Like love, He cannot be measured.
God is everywhere and nowhere because He is not an
object within creation. He is the foundation of creation itself.

He is present in expansion and in contraction. In prosperity
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and in decline. In construction and in collapse. The task
before us is not to abandon analysis, but to complete it.

Economics, physics, and theology converge on a single
recognition: fragmented knowledge produces fragile systems.
When efficiency is separated from justice, growth from
meaning, and technology from morality, societies become
powerful yet unstable.

A return to unity does not reject science, institutions, and
markets. It reorients them. Prosperity becomes stewardship.
Innovation becomes duty. Success becomes inseparable from
moral integrity.

Our systems will be tested. That is certain. The question is
not whether limits will assert themselves. They will. The
question is whether, when that moment arrives, our
institutions will reflect wisdom or greed, humility or pride,
and responsibility or exploitation.

In the end, the deepest law governing economic life is not
profit, efficiency, or growth. It is balance. And balance,
whether expressed in thermodynamics, history, or theology,
is the signature of an order greater than anything human
beings have ever built.

Balance is the final piece of the puzzle. The universe is not
random. It is structured, disciplined, and ordered. Yet it is not
cold. As Rumi suggested, it may be a love story in motion—a
reality in which growth and limitation, creation and decay, are
woven together with meaning.

If that is true, then entropy is not the enemy of purpose. It
is the boundary that gives purpose weight. History is not
absurd. It is honest. It reveals what societies value. It exposes
what they neglect. It reflects the moral character of the
systems we build and the priorities we defend.

Within that honesty, within that balance, I believe there is
something more. Not indifference. Not cruelty. Not
randomness. But care.

I do believe that God loves us. Not by exempting us from
limits. Not by shielding us from consequence. But by giving us
a world in which limits make wisdom possible, consequences
lead to justice, and restraint makes compassion real.
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God does not remove entropy. He gives it meaning. He
does not abolish collapse. He turns it into correction. He does
not promise permanence. He offers purpose. And in doing so,
He invites us, not to dominate creation, not to exhaust it, not
to worship our own systems—but to steward it with humility,
courage, and compassion.

That may be the deepest law of all.

In the end, everything must balance.
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