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About this book
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Fifty years ago, an economics professor casually dismissed my observation of a scientific truth: the laws that govern everything in the known universe also govern economics. The ensuing argument was loud, fierce, and unforgettably prefaced by the words “Not another engineer.” Forty years passed. I became “an experienced” Engineer. The laws of thermodynamics still govern economics, and we need to know precisely why and what that means.

This book is written based on those laws.

Part 1 of the book explains and defends the assertion that the laws of thermodynamics apply to our money and our economic system.

The truth of this assertion exposes the flawed definitions of money and ownership that plague our civilization. It turns modern neoclassical economic theory on its head and our crony capitalists into outlaws.​[1] Growth is not a sacrament. Greed is not good. The people who occupied Wall Street knew where our problems came from. Welcome to the revolution! 

Now cue the overenthusiastic television infomercial voiceover: “But wait, there’s more!”

Thermodynamics affects everything, and the laws must be respected everywhere. Our implementations of ownership, profit, payment for work, intellectual property, foreign exchange, debt, and markets must be changed to conform with these laws. This new approach to our money can change everything​[2] that climate change didn’t. In Part 2, we map the changes and exorcise the devil in the details.

This is not the first book to identify issues with money, interest, or ownership. I define money in terms of work, in terms of “Mahi,”​[3] and I use personal work as a measure of personal value​[4]. After I applied the laws to the ways our economic system works (and fails), I looked for others who have had a similar understanding of money. In the process, I discovered the work of Margrit Kennedy, Henry George, and Silvio Gesell, all of whom utterly shred the way we currently use money. The laws of thermodynamics add to their answers but do not subtract from the genius of these three revolutionaries.​[5]

Mahinism is the “ism” I propose here to replace Capitalism, Communism, Georgism, Socialism, and any other “ism” that you could possibly apply to economics. It is my own term for the socioeconomics of work. It is an economic system that intentionally obeys the laws of thermodynamics in all our transactions. Mahinism provides the complexity that Galbraith craved​[6] and offers a flicker of hope that Homo sapiens may rise above the status of a self-named oxymoron. 

Part 3 attempts to show how we might make the transition, but as the only actual deity I recognize (a fellow by the name of Murphy) tells us: 

“If anything can go wrong, it will.”

The Devil awaits.

Mahinism and MMT 

MMT (Modern Monetary Theory) uses money that represents debt, but is in good accord with Mahinism when the work that extinguishes debt is acknowledged. The fundamental difference with Mahinism is that debt is an idea and ideas are not subject to the Laws. Mahinism agrees with MMT, but is far more radical, as the Laws change much more than just the source of money addressed by MMT. See appendix I.

Gender and pronouns

The choice of fisherman as an occupation in my stories 20 years ago is limiting, and the economic and engineering realities have no gender at all. The use of any gendered pronoun should be taken as inclusive of all genders. I think we will evolve better pronouns in time, but we should not interrupt the flow of thoughts and sentences just to avoid the binary gender constructions of the past.

Political Disclaimer

This book is in no way authorized by any political party. The policies described are the author’s own interpretations of the intersection of human nature and natural law.

Warning

This is a difficult book, but not because it contains big words or fancy mathematics; I have tried to leave those out. It is difficult because our understanding of ownership is a “prototype” we form as we create/learn our first words as children. The term “prototype” comes from the study of fuzzy logic (McNeill & Freiberger, 1993) and helps us understand how humans think and develop language. Even people I regard as quite smart have difficulty modifying a prototype that is this deep in their worldview. Our mental landscape undergoes a tectonic shift. It is far easier to reject such a change than to redraw our maps, and the reward for redrawing them is a profound frustration with what “Everybody Knows.”

Second Edition

The existence of a “second” edition in the records of Amazon might justify calling this the “third.” It can be argued that way, but it would not be correct. There are changes to the writing, the title,  the publishing, and the world into which it is released. We live in “interesting” times.

There are some differences in emphasis, the warning above, another diagram, a correction regarding the use of the word  “fiat,” and a discussion of the word “currency” being the same as “money.” The role of government is better addressed in this edition, having been somewhat neglected in the first. Taxation and money creation are, I think, better balanced with the addition of a “transformation fee” to reflect the losses when work must change forms.

The title was revised because too many people were dismissing the book as “yet another financial self-help book.” 

The basics, that civilization is at risk while we use money that cannot be real, that real money is limited by the Laws of Thermodynamics, and that the result is anti-capitalistic, remain unchanged.

Use of AI

This book was not written with/by AI. However, the “Grammarly” punctuation-checking/editing software was employed. I wrote the first edition before AI was available. The suggestions of Grammarly are sometimes better than my own words, and the question presents itself: Do I accept a suggestion and create a more readable book, or do I aim for purity? My answer is that I want the concepts understood, not a prize for my writing skill. I remain an Engineer. No generative AI was used in this book.

Color Images and Addenda

Publishing as an e-book means that color images inside the book may be rendered in greyscale. This makes some of them difficult to understand. The original images (available inside the print books) can also be found on the author’s website. Other resources are available there as well. The original Contents and index may also be useful.

https://makingmoneyreal.org/gallery/

​​​​Part 1: The largest single error in the history of human civilization

“There are a thousand hacking at the branches of evil to one striking at its root”—Henry David Thoreau
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“It Ain’t What You Don’t Know That Gets You Into Trouble. It’s What You Know for Sure That Just Ain’t So”—Henry Wheeler Shaw (Josh Billings)

We earn money, we spend it, we save it, and we invest it. We measure our well-being, the health of companies, and the wealth of nations with money. “Everybody knows” what money is, but what if it ain’t?

“Everybody Knows”

Leonard Cohen’s song perfectly captures our futile efforts to fight “the system” and our ongoing failure to overcome the obstacles that it creates. We all know what we mean by “the system”—until we are asked.

Intractable problems are regularly seen on TV, where they are reported as “news” while ignoring the small detail that these same problems have beset us for generations. Nothing we do corrects them. Inequality, housing, and government corruption are never fixed. 

We cannot fix them, no matter how often we try or how violently we revolt, because they are symptoms of a deeper problem. Our religions tell us to share with others, to be generous and kind, and to abhor greed. Despite this, we wind up doing things that our religions, and we, find abhorrent.

The deeper, unidentified problem is a “root cause.” That root cause is the problem we must address if we are ever to cure the symptoms.

“Money is the root of all evil” is a biblical admonishment​[7] and one we often dismiss.

If we take it seriously, we can see that this fundamental tool of our civilization can also be a tool of Satan, but is it really the largest mistake our civilization has ever made? 

Listing the most important of the problems we cannot seem to solve (symptoms), I get the following:

	Inability to address climate destabilization (global warming) 

	Gross inequality

	Capture of government by the wealthy 

	Loss of trust in governments

	Loss of trust in our news and information sources

	Environmental abuse

	Overpopulation

	Refugees fleeing wars, environmental destruction, and economic hardship

	Consumption capitalism (planned obsolescence and a need for unlimited growth)

	Overfishing of our oceans 

	Incessant warfare due to inequality, overpopulation, government corruption, and environmental failures.


Your list may be different, but the greatest error in human history—underlying the problems listed above and many more—is an error of definition. One definition of money asserts that it represents a “claim on part of the wealth of the nation,” while another says it is just a shared idea. The first is not wholly wrong, but the definition of wealth is omitted, the claim is misinterpreted as a debt, and our implementation is faulty. The second is a Unicorn fart. Our definitions were wrong before we were born. 

We have never properly defined “money.”

This may seem a trivial error compared to the others, but money is fundamental to our civilization. What if this mislaid cornerstone corrupts the entire structure? What if the civilization we rely on has collapse built into its design? What if our castles are built on sand? 

Money has been a tool for the success of every human society that has grown larger than a tribe for at least 5,000 years and likely even longer (money predates our written histories, and its origins continue to be the subject of much debate even today)​[8]. The original error is ancient, deep, and philosophical, while our understanding of the laws of physics is a mere 500 years old in comparison. If the real definition relies on physics, we could not have understood the limitations on the concept of money for most of those millennia, even if we had tried.

​​​​A philosophical definition?

We lack a “real” definition of money. Philosophy offers a rich taxonomy of definitions, including “descriptive,” “stipulative,” “nominal,” and others. However, the most fundamental of these is the “real” one, which is (to paraphrase Locke),​[9] the essence of something that causes it to have the properties we use to recognize it for what it is. 

The idea of “real” definitions goes back further, with roots in the Platonic forms. 

It is as though we are in Plato’s allegory of the cave, with a central tool of our successful civilization based on a dim, poorly seen shadow. Still, it is only a definition, and as Graeber​[10] points out in his book Debt: The First 5,000 Years, the most common use of our money has been for accounting (recording and understanding debts and obligations) and trade. It has worked quite well for those purposes, and many of us use it in that way. If this is the case, surely it cannot be far off the mark. 

Can it?

​​​​The descriptive definitions

We have excellent descriptive definitions​[11] of money, created for us by some of the finest minds in economics. For example:

Keynes (one of the most influential economists of the 20th century)—“Money, it is well known, serves two principal purposes ... it facilitates exchanges ... In the second place, it is a store of wealth.”

Galbraith (a prominent Canadian-American economist with a broad pragmatic streak)—“What makes this strip of intrinsically worthless paper useful in exchange, leaves another piece of similar size without any such worth? The precedents of such efforts are not encouraging. Television interviewers with a reputation for penetrating thought regularly begin interviews with economists with the question: ‘Now tell me, just what is money anyway?’ The answers are invariably incoherent... The reader should proceed in these pages in the knowledge that money is nothing more and nothing less than what he or she always thought it was...”

Galbraith is also well known for his quotation about how banks create money: 

“The process by which banks create money is so simple the mind is repelled. With something so important, a deeper mystery seems only decent.”

Friedman (the “neoclassical” economist who led the Chicago School)—“It is our judgment that economic theory does not, as yet, give a very precise indication of the appropriate counterpart of the term ‘money.’” (Friedman avoids the word “represents” and repeats Galbraith’s non-definition using statistics and mathematics to “prove” it.) 

They are certainly “excellent” descriptions, but what are they describing?

These descriptive definitions all detail what we “know for sure” after 5,000 years of indoctrination into the existing uses of money. Our money evolved long ago to represent “debt with interest” and became a “store of wealth.” 

It still does, and it still is. 

We make money from money by having money to lend to others at interest; it increases rather than diminishes. When we save it, we get interest on our savings; it increases. We make money from renting things we own to others for their use. This is Rentier Income.

The descriptive definitions faithfully capture those errors. 

I hear you ask—"What errors?” The money we use in our daily lives has always allowed us to do those things, and we are so accustomed to the status quo that we cannot easily recognize any other reality.

​​​​How a real definition might change the real world

How can the difference between a descriptive definition and a philosophically real definition make the description of money so incredibly wrong that it can be described as “the largest error in the history of human civilization”? 

What happens if the real definition means that money must follow the unbreakable laws of thermodynamics—the physical laws governing the entire universe outside of economics? The fact that economics alone attempts to distance itself from these laws is a blindingly obvious warning to engineers that something is desperately wrong. “Thermodynamics” is a big word that most people will claim to know nothing about, but almost everyone understands just fine.

The laws of thermodynamics exist as homilies and aphorisms in our popular culture. You can recognize them without ever having to struggle with calculations of enthalpy and entropy because they are commonplace observations of the way things actually work.
The short and accessible versions of the laws​[12] are: 

	You can’t win (“nothing’s for nothing” or “there ain’t no such thing as a free lunch”).

	You can’t break even (“things always get worse,” “rust never sleeps,” or “you can’t unscramble an egg”). 

	You can’t quit the game (this one is unlikely to affect our money—“we cannot stop time”).


The first and second laws are the ones we have to honor as we define and change our money and our economics to eliminate our problems. Intermediate examples of these are:

	Your phone battery cannot charge itself: you have to add energy to charge it.

	Your phone battery goes flat, even when you aren’t using it; you must add energy to keep it charged.


If you are familiar with physics, you can reflect on the actual definitions as physicists and engineers know them,​[13] and how these short examples manage to capture them, but this is not necessary to understand the rest of the book. 

Entropy is a term that will probably not be immediately familiar, though most of us will have heard of it. It is the measure of a system’s energy that is unavailable for doing useful work, and it is also widely defined as the net disorder of a system. If you think of it as the useless energy in a system, you cannot be far wrong.

“You can’t break even” reflects the phrase “entropy always increases” in the “official definition”, and is the reason why the things we make useful (adding energy in the process) always become useless junk if we do not do the work necessary to maintain them. The saw in the shed rusts. 

Locally, we can reduce entropy (make something useful) by putting work into a system.​[14] When we do that work, we produce more entropy elsewhere and ultimately accelerate the net increase of entropy in the universe. Life itself is a process that accelerates entropy.

I will try one more example. We might have a liter of paint in ten different pots, each a different color. This is highly organized and low entropy. It is a liter of paint that Banksy can use to paint a lovely, informative image on a wall. It also protects the wall. If we mix them together, the color is unrecognizable, and the paint is of little use to Banksy. It is the same amount of paint and can still be used to protect the wall, but its entropy has increased. It is less organized.

The laws are fundamental to physics and inviolable for engineers. They govern every aspect of the real world, from the collision of cars to the digestion of food and the operation of a helicopter on Mars. We can negotiate with them, but they cannot be broken. 

We were told to ignore them in Economics 101. Simply said, that is impossible.

​​​​How does thermodynamics change economics?

Consider the consequences if the real definition means that our societal money must follow rules different from those on which we have been building our civilization and social economies for millennia. 

The first law, expressed in terms of money, tells us that money cannot make money. 

This means that interest cannot be charged on loans or offered on savings, and, by extension, it means that ownership cannot make money. In other words,  it comprehensively and completely removes rent-seeking​[15] from every aspect of society. What would be the effects on the banking system, the stock market, and the real estate market? 

The Second Law tells us that money cannot serve as a permanent store of value. Money has to suffer entropy; it has to be subject to demurrage,​[16] or in simpler terms, “rot like a potato.”

“Only money that goes out of date like a newspaper, rots like potatoes, rusts like iron, evaporates like ether, is capable of standing the test as an instrument for the exchange of potatoes, newspapers, iron and ether. For such money is not preferred to goods either by the purchaser or the seller. We then part with our goods for money only because we need the money as a means of exchange, not because we expect an advantage from possession of the money. So we must make money worse as a commodity if we wish to make it better as a medium of exchange.” —Silvio Gesell, The Natural Economic Order.​[17]

If we cannot store it without it losing value, how do we save for our retirement? How can we accumulate the “capital” for our capitalism?

If these laws apply, our current implementation of money (our societal money) is a diabolical error that requires unending, environmentally destructive growth; it demands continued, increasing emissions of CO2 for the energy to create that growth, in spite of existential climate peril. That cancerous growth underpins the curse that appears to afflict every large human society (Kemp, 2025). Moreover, it creates and maintains massive inequality, allowing the winners of the economic lottery to preserve their gains by subverting democracy and preventing change.

Do these problems sound familiar?

When we try to break one of the laws of thermodynamics, all that happens is that we break something else, somewhere else, usually belonging to someone else.

We have no shortage of breakage.

The Dice Are Always Loaded
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​​​​The real definition
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The philosophically real definition—“Real money represents work done”—is a definition from the world of engineers.​[18]

This definition binds economics to the laws of thermodynamics and, in doing so, exposes errors in the ways we create and use money, as well as errors in our concepts of ownership and profit. The errors not only enable the creation and maintenance of inequality; they demand it, and that inequality creates the great fortunes and the political power of those who control them. 

Some of these errors have been touched on already, but we must satisfy ourselves that the new definition is valid. After we have done so, we can resolve the details of the changes required to bring our societal money into agreement with it.

While any change to society will encounter objections, those that reduce the flow of wealth to the wealthy are implacably resisted by the politicians, lawyers, assassins, and armies the wealthy can hire. 

Debt, inequality, government capture, and environmental destruction are among the many things we “accomplish” when we attempt to break laws that cannot be broken. 

However, this needs clarification, as it condenses the more usual and orderly form of definitions. This form is convenient in terms of proof, but it needs to be expanded and explained more fully.

“Real money” refers to the philosophical ideal of money.

This is what is casting a shadow on the wall of our Platonic cave.​[19] We are providing a philosophically real definition, so this is the “essence of something that causes it to have the properties we use to recognize it for what it is,” in which the “something” in question is money.

To represent something (or someone) is to take the place of that thing (or person) and act in its (their) place, i.e., to substitute for it. There are other, less-relevant definitions for “represent,” but this is the intended one.

If it is to be a faithful representation of work done, money can only be used, created, manipulated, or saved in ways that comply with the limitations on actual work done. 

If these limitations are not applied to our money, it may well represent something that is not even possible in our universe. As our society uses non-compliant money, economic distortions accumulate. Ultimately, either society or the distorted economy built on the non-compliant money it uses will fail. 

Why hasn’t non-compliant money failed yet? But it has. 

It has often failed. Instability and failures of governments and currencies feature prominently in human history. Banks collapse, governments go to war, and environments are raped. People die because of these failures, and the harder we work to impose stability, the larger the collapses are when they occur. 

We are working towards a spectacular planet-wide collapse as you read this, and many economists are just as unaware of it as they were of the Global Financial Crisis (GFC) in 2007.

The logical justifications for the Mahinist definition have been developed over decades and refined for years; the definition is a viable, defensible thesis. 

A meter is not the property “length” but rather a length, a very specific unit of something used to measure “length,” which is a property of the universe around us. Once a bar of metal, it is now defined in wavelengths of light. 

Money (in dollars, pounds, or roubles) is not “value” but rather a unit of something used to measure “value,” which is a property of our own internal universe. However, this “something” remains unidentifiable in economics. 

Economists assert that the “something” is unimportant and blithely ignore the contradictions that ensue when the properties governing the “something” used as money do not conform to the laws that govern everything in the universe.

A complete definition is in order.

Money is a commodity—and it can be anything—that a society agrees to accept in exchange for every other commodity or service within that society. It ultimately represents the work that the holder of the money exchanged with that society to get it.
For a society that creates, defines, and supports money, it represents work useful to society, but for a person who has and uses the money, it represents the work they exchanged with their society to obtain it.
What money “is” is different from what it “represents.” The distinction is important. It can be bits in a computer, tally sticks, or knots in a Quipu. The representation can be anything society agrees to use as a counter of the work being exchanged, as long as it is countable and not readily counterfeited. The work it represents is subject to the laws of thermodynamics. An ounce of “immutable gold” is a poor representative to choose for the Second Law.

Money represents work properly when society uses it as though it were work. If society uses it in other ways, it represents something else. 

Note that “a society agrees to accept” implies both trust and enforcement, and that the latter is “government” by another name. The two-party barter transaction has acquired a third participant, the supplier of the money.

There is no more to money being a representation of work than making the laws that affect money conform with the laws of physics that affect work.

Our society uses money that represents debt with interest. Our lenders allow us to use their “work,” but when debt plus interest is repaid, they have made a profit and gained “work” without contributing any of their own. Conservation of energy forbids this. For a society that uses money as debt, interest necessitates growth and amounts to theft.

Economies and societies collapse because our money represents something that cannot exist in our universe.

The Dice Are Always Loaded
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​​​​The road toward the real definition of money
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​​​​​​​The simplicity of barter





Conceptually, “barter” is the fundamental form of trade that can happen without money or trust. We can carry out this archetypal, simple transaction—the exchange of basic commodities—without relying on either money or trust. 

[image: ]Starting from this money-free exchange allows us to perform a basic experiment. We can introduce money on just one side of the transaction, and in doing so, discover what it must really represent as well as the role trust plays in its use.

There does not have to be a market or money for us to have “trade.” We can calculate, compare, and agree upon the requisite values without involving any coin of the realm. Only the underlying values that apply to all functional forms of money and trade must be present.

What are these values? What causes us to value​[20] what we do?

Producing loaves and catching fish,​[21] learning to fish, learning to bake, growing up, breathing, watching a video, or even reading this book — all are forms of work. We have only one lifetime and a limited amount of work at our disposal; its scarcity measures our internal values. 

When comparing the relative value of fish and loaves in trade, the calculation considers the work already done to obtain what we have and the work needed to get what we want if we didn't trade for it. 

Each of us values a rose differently, no matter how beautiful, and, internally, we measure that value in terms of our own work, as the fisherman and baker have just done. There is no agreement between us about the value of the rose in terms of our work, and none should be expected. 

In general, a baker can make better quality bread in larger quantities with his work than a fisherman can bake with any amount of his own work.

This work we use to compare the value (to us alone) of a rose with the value of a sack of potatoes is our work. Our work is also the coin of our private realm, a limited resource in actual fact. The internal values we use when deciding what to do with each second of our lives are measured in terms of that resource. This is clearly the work of thermodynamics and is subject to its laws.

[Please refer to Appendix A if you have any doubt about the relationships between time, work, and value.] 

The loaves and fish are products of someone’s work.

The fisherman and the baker are exchanging work done. Their own work, plus the work of boat builders and farmers, and the work of the sun that is captured in the grain and the fish.  All that work is included in the exchange.

This is the fundamental transaction on which any trade in promises, money, commodities, or favors is always based.

The fisherman calculates the value of the bread in terms of the work he would have to do to bake bread, and the value of the fish in terms of the work he has done to catch them. The baker does the same calculation, except he has the bread and would have to catch the fish. The work done in this archetypal barter exchange exists in the present. It does not represent a promise to do work. It does not represent uncaught fish or unbaked bread.​[22] Money evolved through promises, but its definition is found in the exchange of existing goods.

Graeber correctly argues that sharing between members of small communities or tribes was the first form of exchange of services and goods​[23] (and it seems to have appeared before humans did).​[24] He also points out that sharing is not trading. Sharing within a tribe or troop of apes ensures the strength of the group (no social animals, including humans, survive well as individuals) and entails trust but not equivalence. Barter between strangers and even enemies entails equivalence, but not trust.​[25] Trade with money requires both trust (in an entity that guarantees the money) and equivalence. As Graeber argues, money evolved as debt. He is correct, yet this is the root of our diabolical error, and evolution is a process that inexorably eliminates errors.

As defined earlier, money is a commodity that a society agrees to accept in exchange for every other commodity or service in society. No matter how it is created or what it represents, societal money is a commodity within the society using it. As pointed out earlier, it can represent something that is impossible in our universe.

Societies that are far too large to be organized based on human sharing due to human limitations​[26] can still expand through “trade” both internally and externally, using money. Money makes our work fungible and allows us to exchange work independently of the coincidence of wants that barter demands. Our pricing mechanisms in today’s market provide society as a whole with information about the values we place on the various commodities and services. It allows us to form much larger societies and gives them an advantage in the competition for resources and land among all existing societies. 

Any money, no matter how it is defined, counts something: it does not matter whether it is the “mythical barter” of Smith, actual barter between hostile tribes, or a debt in an accounting system in the bowels of an ancient Sumerian temple. Shekels of grain gathered or lapis lazuli or bronze spearheads may be represented and counted, but those things are the embodied work of the people using that system, and the monetary equivalents in that representation are enforced by the society in question.

We are talking about a philosophically “real” definition of money, and the thing casting this shadow on the wall of our cave is neither a favor nor a debt—it is the work done for all of society, embodied in the things people trade. 

“Real money represents work done.”

When “money” is used to pay for the fisherman’s fish or the baker’s loaves, it takes the place of the work done of that half of the barter exchange, i.e., it represents that work done.

To phrase it as a definition: 

Money (noun): A commodity that represents work that has value to society, which is accepted throughout society in exchange for every other commodity or service society provides. 

The values we use in our decisions to trade goods and services, and what we are willing to trade for in such cases, are always based on our personal “work done.” The values in the barter exchange are not a form of money; they are the unbreakable basis of money. No matter how broken societal money becomes, those values remain valid.

How does money serve in this substitution?

It serves by being an anonymous form of work that is both fungible and transferable; useful to everyone and transferable to anyone. At one time, I imagined that a kilowatt hour​[27] would be the ideal form, but the abstraction of pure work correlates more closely with the reality; electrical power is a more limited commodity.

When the baker holds money, it represents the work of the baker.

When it is given to the fisherman in trade, the work of the baker (in the form of money) is effectively transformed into fish caught as far as the baker is concerned, while the work of the fisherman (in the form of fish) is transformed into the money of the fisherman.

Thus, real money represents anonymous and fungible work done that can be used in place of your own in trade, and it is valued by you in terms of the work that you have exchanged for it, which is why you value money as you do. Money also requires trust that the work it represents actually exists. Society backs non-commodity money (publicly or privately) in some manner, and societal money is trusted in accordance with the reliability with which it can be exchanged for someone else’s work.

We did not say that work done represents societal money. This is not a symmetric property; it only goes one way: Real money represents work done.

However, “work done” is not merely a definition in this book. It already has a definition in physics. It is energy transferred. It is measurable in joules and kilowatt-hours, and it is constrained by the laws of physics, specifically by the laws of thermodynamics.

The laws of thermodynamics apply to money!

[image: ]

As our currencies are defined and used today, this MUST be wrong; ask any economist! I am also sure there are no mainstream economists (the ones our politicians listen to) still reading at this point in the text. Their heads have just exploded.

Societal money, as we know it nowadays, is defined incorrectly. Our currencies only seem to work, and the inequality, the owning class, the debts we cannot repay, and the environmental problems we face right now are all symptoms of that error.

This is not the “Labor Theory of Value” in another guise. Work is exchanged for money. Money is the tool society uses to measure value. It represents work done, not value. It represents the “work done” of physics, not labor, and it does not determine the value of work, or anything else, for the society in question. When it is our money, it represents our work done, but only to the extent that our work was valued by the society that supports the money. 

When a property we own increases in “value” because, for example, a railroad was built, we did not provide additional work to society, so we should not see more money from society (neither rent nor profit from its sale). The railroad itself profits all of society; it enhances the Universal Basic Service of transportation or provides efficiencies that justify a higher UBI, but not through the legal mechanism of individual ownership rights. 

This is not the first time someone has asserted that the laws of thermodynamics apply to money. Frederick Soddy, a Nobel Prize-winning physicist, pointed it out almost 100 years ago (Soddy, 1933), only to be utterly ignored. The economists of the day paid no attention to him, despite the trouble they were in. 

In the remainder of this book, the “First Law” and the “Second Law” will be used to refer to the first and second laws of thermodynamics. Engineers​[28] do not usually say “the first law of thermodynamics.” 

There is only one “First Law.”

It may be that everyone’s head just exploded. One of the things I have been reminded of recently, in the field of fuzzy logic that I once worked with, is the linguistic prototyping that underlies human thought (McNeill & Freiberger, 1993). We have underlying linguistic mental prototypes for words, for “money” as a medium of exchange and for “ownership”. For all of us, they form and solidify fairly early in our lives. They shape everything built around and on top of them. This concept breaks those prototypes. It rearranged my mental landscape like a deep earthquake. It is a more difficult change than I realized.

But

The rat race is being run in the wrong direction.   

The Dice Are Always Loaded

Part 1   26-Aug-26

​​​​How we got it wrong 

When we say “money,” we do not often specify what sort of money. We assume that we are speaking of our societal money, or we say “US dollars,” or “NZ dollars.” However, money has many characteristics. Clearly, we need firmer footing for this discussion. 

Currency vs Money (new)

Currency is a term invented by economists because their acceptance of absurdity demands complexity to mask their mistakes. Currency is money. It is defined, issued, and backed by a society and its government. It is a term for a medium of exchange that emerged in the early 1600s, coinciding with the introduction of banknotes from the Bank of England that promised to be directly exchangeable for Gold. Currency is thus money that a government can create. 

For today’s economists, currency is a special kind of money because, unlike money issued and accounted for by banks, currency does not represent debt, accrue interest, or make a banker a profit. The use of the Federal Reserve Bank and similar structures has effectively delegated all money creation and control to our “independent” bankers. The control of our Reserve Banks by the owning class is being progressively tightened, ensuring that governments cannot easily dislodge the owning class. Often, the ability to issue currency is delegated to a “Reserve Bank,” so that society must use banks’ intangible debt money, rendering governments' currency irrelevant, giving the owning class a near monopoly and the ability to create money shortages.

This also further masks the definition of money, while the isolation of our governments from our money permits the owning class to persuade everyone that austerity is needed to correct the shortages they create. The owning class is able to blame the impersonal “science of Economics,” and the public is none the wiser, while their government is reduced to borrowing or taxing to obtain money it has the power to create. Once seen, it is difficult to unsee.

Clara Mattei documents this in her book, (Mattei, 2022). The owning class deliberately creates money shortages to justify demands for austerity that suppress wages and social justice. Fascism and Oligarchy are closely coupled.

In this book, “Currency” and “Money” are the same thing. 

​​​​Being specific about the “money” we use

“Money” means different things in different contexts, confounding our efforts to think about it or discuss it. Therefore, we must separate the various contextual frameworks and resort to a number of qualifiers if we are to go further. I will use the following qualifiers in this book.

​​​​Societal money

Societal money, “money,” is our “coin of the realm”: it is the money we use between ourselves; it is the money we exchange in trade. Societal money is the commodity that society agrees to accept in exchange for every other commodity or service. 

Societal money, whether account, fiat, commodity, sovereign, or representative, is a commodity in its own right that society uses for its transactions. 

Societal money is used in this book to denote the coin of the realm. It can be defined in any manner, which means that it can be defined to comply with the laws and be “real money,” or it can be defined to be something that cannot exist in our universe. 

​​​​Commodity money

Commodity money is money based on a commodity from which it has been formed. As a result, it is not dependent on social agreement for our perception of its value.

A commodity can be used as money as long as it is divisible, portable, and accepted in trade by anyone. All commodities (being real things) will suffer some form of entropy. 

Commodity money is often now gold or silver (see further on), but in the past, it included items such as salt, cigarettes, cocoa, and barley. Commodity money is a form of “real money,” and its value to the holder (owner) diminishes due to losses during storage or conversion (entropy). Its usefulness as money is impaired by the difficulty of carrying around large quantities of a commodity or subdividing a gemstone, and by our (our owning class’s) desire to select commodities that are scarce, not consumed, and unchanging. 

​​​​Gold, silver, gems, and bitcoin

Gold, silver, and gems, which concentrate “value,” were favored historically for that reason and because they suffer very little entropy. They do not scale up readily, as anyone who has ever transported bulk coinage will know, and gems do not subdivide easily.

When a bushel of grain is used as money, it is subject to entropy. When gold is used in place of grain, we call it “immutable gold,” and it becomes an almost​[29] permanent store of “value”; this is something that real money cannot do according to the Second Law. Bitcoin shares this defect with gold. Money as a permanent store of value becomes a slow-acting societal poison that promotes inequality and a power imbalance between workers and owners, ultimately leading to war or revolt. 

In short, it creates much of the history of human civilization. Entropy takes many forms, but it always applies to commodities (and real money) in some way. War can be thought of as entropy in action, correcting our attempts to break one of the laws that cannot be broken.

​​​​Representative money 

Representative money establishes tokens that represent a commodity but are not the commodity itself. The token creation may or may not be associated with a government (consider Bitcoin), but almost all government-issued money is representative. The “commodity” offered is usually debt, a promise of future work with interest, which is work the owners obtain in exchange for nothing. This reflects how the money is created.

The representation often abandons the Second Law, as tokens do not typically reflect the entropy that real commodities experience (inflation is not entropy, see Appendix G), while the interest violates the first. In other words, representative money is not usually implemented as “real money.” Lietaer describes the history of the Ostraca, the only historical exception I am aware of,​[30] but several local currencies have demurrage implemented and can thus be regarded as representative real money. 

Representative money is essential to any discussion of real money because if we are representing the commodity of work, there is no convenient way of putting it in our pocket in any other form. 

​​​​Fiat money 

Fiat money is societal money that has been created at the direction of the state. It exists because the King, Queen, or “Congress Assembled” has directed that it be created or delegated its creation. This does not determine whether the creation is justifiable, commendable, right, or wrong—just that the government created it. To differentiate it from representative money, which a government can also create, fiat money does not, by definition, represent anything.

Our money commonly represents debt and interest, as that is how it is created. So our current version of money is not fiat. Pure fiat currency may not really exist, but that question is of no interest in this discussion.

​​​​Real money

“Real money is the ideal of money. Any transferable token that substitutes for personal work done, making our personal work fungible, can be real money, making our work generic rather than individual.

Real money represents work done by correctly following the laws when it is saved, spent, loaned, or created. It can be account, sovereign, commodity, or representative, or any sensible combination of these. If any money, as it is used in society, follows the laws, it can be deemed real. 

The work it represents must be valued by the society using the money. Therefore, societal real money does not represent “wasted” work, e.g., the work consumed in mining bitcoins, or in digging and filling in holes in your own yard. 

All money eventually follows the laws of thermodynamics in some manner (consider the previous comment regarding war in the paragraph on gold, silver, gems, and bitcoin). Breaking things and wrecking the planet is the way “unreal” money follows those laws. By explicitly following the laws of thermodynamics, real money enables society to remain healthy without requiring growth to sustain its money. 

​​​​Capital

When it is used (as it is in some contexts) interchangeably with “money,” capital is an inexcusable error, conflating the physical means of production with money.

Ricardo was a British economist (1772-1823) and one of the fathers of modern classical capitalism. When people discuss “comparative advantage” (usually in the context of free trade), they are talking about his fundamental theories. His book On the Principles of Political Economy and Taxation compares the efficiencies of wine and cloth in Portugal and England, and is fundamental to the theory of the value of free trade.​[31] 

In his writings, England is supposedly better at making cloth than wine, while Portugal is better at making wine than cloth. However, both its wine and cloth are of higher quality than those produced in England. Ricardo explains how comparative advantage allows both countries to benefit by making more of the things they are better at making and trading with each other.

Professors Keen​[32] and Gomory​[33] both take issue with Ricardo’s analysis, while Professor Vladimir A. Masch​[34] explains the limitations on free trade described by Samuelson, eviscerating the supposed advantages. 

Capital may be regarded as money (a loom follows the Second Law), but it is wrong to regard money as capital.

​​​​Account money

Account money (or “debt money”) is societal money that relies on record keeping, i.e., tallies of the amounts of the “something” that society has agreed to use as money. In practice, it usually counts debts. It can also count “something” that represents work done. There are no examples of the latter—yet. 

A “fractional-reserve”​[35] system of sovereign account money is (in theory) the most common current implementation of societal money on the planet. Debt with interest is the “coin of the realm”.Fractional reserve currency dates back to medieval times and may even be older. Medieval goldsmiths issued more receipts for gold (creating money) than what they held in their vaults. It was wrong then, and it has not improved with age. It is tied into our more recent versions of money that represent debt, and it (fractional reserve) is a fiction.​[36] Loans rather than deposits now create the reserves. 

At first, with small independent banks, a depositor could lose their money in a “run” on the bank. The creation of central banks addressed this to provide a backstop for individual banks and a much larger scope for the money. Now we see entire nations at risk. 

However, an accounting system based on the work a society controls can be real money. Money that represents work is a crucial tool for a society that aims to profit from trade, control growth, and mitigate environmental damage. As stated earlier, work is not something we can carry around in pockets; therefore, money based on it has to be representative. Any representation of useful work in our society is almost certainly going to have to be a representative, account-based currency, i.e., a synthetic commodity created by the state.

​​​​The money in your pocket

Taking into account these definitions (and exactly as Galbraith and other economists assert), the money in your pocket can be anything that society agrees to use as money—including the huge stones with holes in them (“rai”) that were historically used by the inhabitants of the island of Yap, who had no pockets.

So, societal money does not “have to” conform with the laws of thermodynamics. Society can define it in an infinite number of ways; money itself does not have the same freedom. 

A society that makes a bad choice about its money destroys itself, so in that sense, it does “have to” conform, just as you “have to” refrain from jumping out the window on the 30th floor. The money will be bound by the laws, and society will collapse when its attempt to break them finally breaks enough “something else, somewhere else.”

Societal money resolves the “coincidence of wants” in barter when trust is impossible, and it generically substitutes for work done in the form of goods and services, even when it is not correctly defined (it just does it less well).

Societal money also provides society with information about what it collectively values. Price information emerging from the marketplace is used to identify unmet demand, while market pricing enables individual profit. As we will see, there are significant problems associated with this. We will need alternative means to identify unmet demand. 

The coin of the realm can only be sustainable when it is based on a real definition of money. There is always a choice involved in our societal definition of money: do we comply with the laws, or not? The choice carries consequences for society, and although society may not realize it has made a choice, it has indeed made one.

Our banks are creating money on demand, so the money we use in our daily lives represents debt with interest. The only real limits on this process are the bankers’ belief that they will ultimately be repaid and, if applicable, the Central Bankers’ estimate of the amount that might result in unacceptable levels of inflation.

Our societal money is thus an abstraction of promises to pay without effective limitations. All the dollars in all the wallets in all the pockets of all the people in all the cities of all the countries on this planet are backed by the unlimited debt that created them. 

We could regard it as fiat account money if there were actual governmental control over the amount in circulation (making it “exogenous” money), and it did not actually represent debt. The 324 trillion dollars of global debt in Q1 2025​[37] is a persuasive argument that there is no control; our society does not truly control our money, it is controlled by the owning class.

​​​​The Capital you possess at birth

This is a different thing altogether. It is not the “coin of the realm”: it is the coin of the person and the measure we use when we decide in every moment what we will do with the rest of our lives. We know our own limitations, our balances (strength) from moment to moment, and that bankruptcy (death) is possible if we exceed them. This concept is discussed in Appendix A and serves as the basis for the Labor Theory of Value. Remember, this is the Mahi Theory of Money.

It is still “work,” but here it is the work we have available to us, and, over time, it encompasses all the work we ever have access to in our entire lives. This is our personal “real money.” It is (if you will) our potential energy.

It is influenced by the world we are born into, and others can take it from us. Nobody and nothing can ever increase it beyond the maximum we are born with. If someone can make a decision that helps us, that help counts toward the maximum, and if they decide otherwise, our potential is diminished.

The work we have available to us over our entire lives is also energy in the thermodynamic sense, and the law of conservation of energy holds; so there will always be less available as time passes, even for a wealthy person, because entropy governs us all. As a result, we measure value in terms of the work a thing costs us. Most of us are aware that it is limited; many in the owning class are not. 

As I point out in Appendix A: “Only you can weigh the value of your work in any exchange for something else. Only you can decide whether, in some extreme, to exchange it all for the good of society in some heroic deed, whether to abandon it all to a suicidal drug addiction, or to spend it all on your children.” 

Our work has value to others only to the extent that we produce something they want and are willing to trade their own work to obtain. That trade can take the form of societal money, but our work does not entitle us to societal money: it has to be work that someone else in our society finds useful. 

In some ways, the fact that our work has value to us is a trivial assertion—we know our lives are finite. Yet economics remains a matter of deciding how to use limited resources, and individuals and nations alike must decide how to allocate their own resources. The limitations are instinctive to individuals, i.e., we know that we can work just so long without water, longer without food. When a system boundary is defined around each human, the maximum work they can have access to over their lifetime is determined. Some or all of that work can be taken from them, but none can ever be added. So, allowing a slave owner to profit from their ownership of the slave, adding the slave’s work to their own, is another attempt to violate the First Law. In my opinion, this provides a basis in physics for the immorality of slavery. It constitutes theft of part of another person’s life. Slavery becomes immoral because removing someone’s right to make decisions about their own work can be understood as stealing part of their life. It is different from murder only to the extent that SOME of their life is left to them.

​​​​How is our current definition wrong?

In the eyes of an engineer, any system design that involves energy has sources and sinks of energy that always balance. The “Gozintas” equal the “Gozoutas” (Engineers have weird ideas about what is funny sometimes), so that the first law is obeyed. We automatically look for system boundaries; they are not always obvious.

Engineers automatically reject designs with continuously growing inputs, accumulations, or outputs, because no environment has unlimited resources, and no machine can violate the laws.

If growth is






























​​​​A path not taken



​​​​Physics envy
















​​​​How does it break? 



​​​​Breaking the laws of thermodynamics without money





​​​​An attempt to break the First and Second laws
















​​​​Extending this to modern society





​​​​To infinity and beyond! 






​​​​Consumption 
















​​​​Humanity’s genetic handicap












​​​​Inequality














​​​​Breaking the bank












​​​​The Second Law strikes back







​​​​Why this particular consequence?










	The amount of societal money is incorrectly determined by balancing GDP growth against inflation and deflation. We measure the production and consumption of goods (GDP) without accounting for the damage caused by their production, and we assume that more growth in that production and consumption is always better.  	The generation that consumes goods does not pay to restore the environment it also consumes, e.g., the real social cost of carbon is now at least $185 per ton and more likely well over $1200 per ton. The first would close every coal plant on Earth within two years if we paid it, the second would do that tomorrow, and these costs are rising exponentially.

	The success of advertisers in boosting demand for rubbish (consumption) is significant. Genuine demand (need) is often overlooked.

	Lenders (owners) automatically benefit from both borrowers who produce and those who consume. Interest is charged on monetary debt, violating the First Law. As a result, their wealth increases until they can buy (corrupt) the government, and the inequality created is effectively infinite.

	 In the current economic system, the idea that the debt will never be repaid is loudly and incorrectly condemned. The owners then use the debt to justify austerity and sales of public assets (which they add to their holdings). The “debt” under our current definition of money reflects an accounting identity, not a problem; there is no need for austerity. Mahinism further clarifies that no interest-based debt can exist.
 



	The First Law violation, creating money as “debt with interest,” results in a never-ending requirement for additional money creation (growth) to pay the interest. This, in turn, leads to infinite demand on a finite planet in a finite solar system. 	We build things that we actually plan to throw away to increase production, consumption, borrowing, and money creation. 

	This requires more and more energy to fuel the increasing consumption with ever-increasing greenhouse emissions. 

	This gives us 324 trillion dollars of unreal money, fueling real consumption that monetizes the debt as environmental damage, which is then passed on to future generations. As Thomas Jefferson pointed out, this is not morally defensible. 
 



	Points 1 and 2 above significantly distort the economic system. The supply of money is limitless, but the natural world is not. Environmental destruction threatens human civilization. This issue has only emerged in the last century, while infinite inequality eventually destroys every human society.
 

	The incorrect definition removes limits on how fast society's money must be spent before it evaporates. This is a Second Law violation. 	This enables large amounts of societal money to build up over long periods because they do not “rot like potatoes.” 

	Any large pile of societal money tempts its owner to lend with interest, perpetuating the flawed definition.
 



	The erroneous definition removes constraints and costs relating to the transfer of societal money (work done). This is a Second Law violation. 	This effectively enables monetary arbitrage, speculation, and trading at the speed of light. When people profit from exchanging one currency for another, as seen in the Foreign Exchange market, they are making money from ownership, a first law violation.

	Work (energy) is not exchanged to balance the national accounts. This would (generally) be done at the speed of ships. There is presently no requirement that monetary transfers be supported by real-world transfers of energy resources.​[71]

	Each such exchange must account for increasing entropy, meaning that nations must tax currency transfers; not enable traders to profit from them.
 



	The erroneous definition removes constraints on whether money can make money. This is a First Law violation. 	The owning class does not pay for breaking things that belong to future generations, increasing inequality.

	Ownership of anything that becomes more valued makes them money as a “capital gain,” increasing inequality

	Ownership of anything that can be rented to others for profit makes them money, increasing inequality. 



	The combination of 5 and 6 places a premium on ownership of both money and things that gain value. 	The First Law violations encourage rent-seeking behavior and outright avarice.

	The Second Law violations lead to a preference for money, rather than durable goods.

	Any sufficiently large pile of money becomes larger without limit or effort, and the concentration of wealth happens without conscious effort by the owning class.

	The inequitable distribution of societal money makes it a subtle tool for theft. Consider the vast disparity in income between a teacher (paid for work) and a property investor (paid for owning), and then consider the actual value to society of their respective occupations. 



	The definition allows an increasingly automated economy to amplify the advantages of ownership of the machines now doing the work and taking our jobs. This gives us (yes, you guessed it) increasing inequality. 

	Concentrated wealth in the owning class as a result of ALL of the above.  	Grants immense political power to a small group of wealthy individuals, undermining the core principles of democracy. This allows the owning class to change the rules to increase and protect their advantages and makes the urge to join the owning class irresistible. The “Homo economicus” of Friedman and Hayek is a product of this antisocial shift, and it harms us as humans. Some resist, while others look for advantage wherever they can, but we all end up much less happy than we would be if we cooperated and shared, as we are naturally inclined to do. 
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A baker and a fisherman meet on the road and
swap 5 loaves for 2 fish. They are both happy
with the exchange. No money changes hands;
no market sets the price.
How did they decide on 5 loaves?
How did they agree to 2 fish?






