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Abstract 

This paper proposes LAW-IV, the Economic Law of Monetary Energy and Sovereign Trade, a 
theoretical framework that calibrates monetary issuance and evaluates economic performance 
against three interlocking standards: a Thermodynamic Energy Standard, which treats measurable 
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physical energy and productive capacity as an external constraint on currency creation rather than 
a claim of intrinsic value; a Biological Time Standard, which evaluates economic outcomes against 
human free time and physical well-being as a non-monetary criterion; and an Algorithmic 
Sovereign Dividend, which proposes distributing value generated by automated and AI-driven 
production to citizens through transparent, auditable mechanisms. The paper situates this proposal 
within, and against, two broad traditions in economic thought — the monetary and formal 
traditions associated with Samuelson and Friedman, and the dissident and reformist traditions 
associated with Komlos, Fogel, Stiglitz, Galbraith, McMurtry, and Stigler — before engaging 
five contemporary scholars (Ternyik, Baruchello, Carson, Buch, and Pellis) whose independent 
correspondence and published work inform, and in several cases directly challenge, the 
framework’s architecture. Framed throughout as a testable hypothesis rather than an established 
finding, LAW-IV concludes with a critical review of its own limitations and open empirical 
questions, proposing a direction for further research rather than a finished doctrine. 

Keywords 

Thermodynamic Energy Standard; Biological Time; Algorithmic Sovereign Governance; 
Monetary Theory; Fiat Currency; Credit Theory of Money; Institutional Economics; International 
Trade; LAW-IV 

Core Research Question 

How can the limitations of the existing fiat monetary architecture and emerging forms of 
algorithmic exploitation be addressed through a scientific framework that grounds economic 
value, global trade, and human well-being in thermodynamic energy, biological time, and 
sovereign algorithmic governance? 

Thesis Statement 

The traditional fiat monetary system and certain abstract monetary and trade arrangements 
can permit artificial debt, inflationary pressures, and forms of digital economic dependency. 
The Fourth Economic Law therefore proposes an alternative financial architecture in which 
measurable physical energy and human biological time serve as fundamental constraints and 
reference standards for monetary creation, economic activity, and trade, rather than 
treating monetary expansion itself as the source of economic value. 

 

A Foundational Note on "Law": Regularity, Not Determinism 

"The Economic Law of Monetary Energy and Sovereign Trade follows the classical tradition of 
economic law—a stated causal regularity, such as Say's Law or the Law of Diminishing Returns, 
rather than a claim of physical determinism. Anchoring currency to thermodynamic energy and 
biological time does not mean human judgment is removed from the system; it means human 
judgment operates within measurable physical limits instead of unlimited paper abstraction. LAW-
IV is governed throughout by institutional safeguards—including multilateral verification 
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protocols and bounded, auditable amendment authority—specifically so that the law's physical 
anchor never hardens into the kind of unaccountable algorithmic technocracy it is designed to 
prevent.1 

Furthermore, LAW-IV recognizes that any legitimate economic law must be rooted in foundational 
ethical and natural principles. Therefore, the core framework remains fully compatible with—and 
accessible to—scholars and institutions who prefer to analyze and operationalize these dynamics 
from the standpoint of an overarching Epistemological Principle rather than a deterministic legal 
statement." 

Core Triad 

1. Thermodynamic Energy Standard: Currency value is calibrated against measurable 
physical energy and productive capacity, expressed through appropriate energy units 
such as joules, while power measures such as kilowatts are used where the rate of 
energy production or consumption is relevant,2 instead of treating central-bank 
monetary issuance or paper money as an independent source of economic value. 

2. Biological Time Standard: Human free time and physical well-being are treated as 
fundamental economic dimensions, ensuring that productivity serves human life rather 
than systematically converting biological time into an unlimited resource for 
extraction. 

3. Algorithmic Sovereign Dividend: Automated production and artificial intelligence 
should enable a portion of collectively generated economic value to be distributed to 
citizens through transparent, auditable, and decentralized smart contracts, while 
establishing institutional safeguards against big-tech data exploitation and excessive 
digital rent-seeking. 

 

Designation Code: LAW-IV 

The Economic Law of Monetary Energy and Sovereign Trade 

Ceteris Paribus, with other relevant external conditions held constant:3 

 
1 Say’s Law and the Law of Diminishing Returns are both examples of classical “economic laws” in the sense 
invoked here: stated regularities or tendencies under specified conditions, rather than claims of physical necessity. 
LAW-IV is presented in the same tradition. 
2 In this framework, energy and power are treated as distinct physical quantities: energy (measured in joules) is a 
quantity of work or capacity, while power (measured in watts or kilowatts) is the rate at which energy is produced, 
transferred, or consumed. LAW-IV's calibration reference uses whichever measure is appropriate to the 
transaction or process being evaluated, and does not treat the two as interchangeable. 
3 Ceteris paribus (Latin, “other things being equal”) is a standard device in economic reasoning used to isolate the 
effect of one variable by holding other relevant conditions constant. Its use here follows the same convention as in 
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“When monetary claims expand persistently beyond the physical, productive, ecological, and 
biological capacities of the economy they represent, systemic financial instability and 
distributive distortions can emerge.” 

Therefore, The Economic Law of Monetary Energy and Sovereign Trade proposes that a 
sustainable financial architecture should rest on three interconnected principles: 

1. Energy Calibration of Currency 

Monetary issuance and settlement should be calibrated to measurable physical energy and 
productive capacity, rather than treating monetary expansion itself as the creation of economic 
value. Energy is therefore proposed as an objective physical reference and constraint, not as a 
claim that every economic good possesses a fixed energy-denominated intrinsic value. 

2. Biological Time Protection 

Economic progress should be evaluated not only through output and income, but also through the 
expansion of human biological free time, physical well-being, and the reduction of unnecessary 
time extracted from human life for production and accumulation. Biological time therefore 
becomes a complementary measure of economic performance, placing human life and its 
finite temporal capacity within the architecture of economic evaluation. 

3. Algorithmic Sovereign Dividend and Governance 

Value generated through artificial intelligence and automated production should be capable of 
being distributed to citizens through transparent, auditable, and decentralized digital mechanisms, 
creating a sovereign dividend while constraining digital rent-seeking and exploitative uses of data. 
Such mechanisms must remain subject to sovereign law, multilateral verification, public 
accountability, and bounded amendment procedures, so that algorithmic governance 
remains an instrument of human economic sovereignty rather than becoming an 
autonomous authority over society. 

Introduction: The Great Monetary Illusion and the Crisis of 
Modern Capitalism and Socialism 

For centuries, global economic power has been anchored not exclusively in physical production 
and human labor, but increasingly in monetary and financial institutions whose accounting 
systems can expand claims on future production beyond immediately available physical 
resources. This financial architecture—sustained by central banks, commercial credit creation, 
sovereign debt, and geopolitical monetary influence—has created a structural distance between 
monetary claims and the physical, productive, ecological, and biological capacities that 
ultimately support economic activity. As a result, modern nation-states, whether operating under 

 
classical and neoclassical economic argument generally, and does not imply that real-world conditions are in fact 
held constant. 
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capitalist or socialist frameworks, can face recurring pressures involving currency instability, 
wealth concentration, indebtedness, and institutional strain. 

Capitalism and state-planned systems have historically encountered different forms of 
structural difficulty, although they have not failed in identical ways. From the perspective of 
LAW-IV, the relevant common problem is their reliance on monetary and accounting 
systems that can become detached from physical productive and biological constraints. 

The Deficit Trap of Western Capitalism 

Capitalist economies may employ persistent deficit spending, monetary expansion, and credit 
creation as instruments of macroeconomic management and economic stimulus. Under the 
guise of funding public infrastructure, large-scale investment, and development agendas, 
governments and financial institutions can expand monetary claims through sovereign debt, 
bank credit, and central-bank-supported financial mechanisms. The central concern of 
LAW-IV is not that every such expansion is inherently unproductive, but that monetary 
expansion can exceed the underlying productive, ecological, and biological capacity of an 
economy. 

When this divergence persists, newly created financial claims can contribute to asset-price 
inflation, purchasing-power pressures, distributional inequality, or rising debt burdens, 
depending on institutional conditions. The benefits of monetary and credit expansion are 
also not necessarily distributed equally across society. 

The Surplus Dilemma and the Historical Limits of State Socialism 

Classical state-socialist systems faced a different structural problem: centralized allocation, 
administered prices, restricted market signals, and institutional limits on decentralized 
capital formation and innovation. Several historically significant planned economies 
experienced shortages, allocation inefficiencies, weak price signals, and difficulties in 
sustaining technological and productive dynamism. 

LAW-IV does not attribute the historical difficulties of state socialism simply to its rejection 
of deficit finance. Rather, it identifies a broader common limitation: neither decentralized 
capitalism nor centralized planning, in their historical forms, necessarily established a 
monetary architecture directly constrained by physical energy, ecological capacity, and 
human biological time. 

Today, this monetary and institutional problem has evolved beyond traditional nation-states into 
the domain of global technology platforms and algorithmic monopolies. Big-tech 
conglomerates and digital platforms can convert human attention, behavioral data, and unpaid 
digital activity into economically valuable assets. In LAW-IV's framework, the critical 
question is whether such value extraction can occur without adequate recognition of the 
finite biological time and informational autonomy of the individuals generating it. 
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The resulting concern is not that every large technology company constitutes a new feudal 
institution, but that concentrated digital platforms can create forms of economic dependency 
and rent extraction that require new mechanisms of public accountability and sovereign 
governance. 

This dynamic has contributed to a major global realignment in the organization of production, 
finance, technology, and trade. The international monetary system remains strongly 
influenced by established reserve currencies and financial institutions, while major emerging 
economies have expanded their industrial, technological, and infrastructure capabilities. 
China provides a significant example of a state-capitalist development model in which 
industrial production, infrastructure investment, and state-directed finance operate 
alongside market mechanisms. 

Similarly, European and Nordic welfare states demonstrate that extensive social protection 
can coexist with advanced market economies, but their fiscal sustainability remains 
dependent on taxation, productivity, demographic conditions, public expenditure, and the 
institutional design of their monetary systems. 

Throughout economic history, mainstream economic thought has been divided among multiple 
competing schools rather than only two rigid camps. For the purposes of this theory, 
however, two broad analytical orientations are particularly relevant: 

1. State-Aligned and Conventional Monetary Approaches: Theorists and policy traditions 
that accept fiat currency, banking-based credit creation, monetary policy, and deficit 
finance as legitimate instruments of modern macroeconomic management. These 
approaches generally treat monetary institutions as tools for managing inflation, 
employment, investment, and economic stability rather than as inherently illegitimate 
forms of value creation. 

2. Dissident and Real-World Economic Approaches: A diverse group of economists and 
institutional critics who emphasize financial instability, inequality, ecological 
constraints, material production, distributional effects, and the limitations of purely 
monetary or GDP-based measures of economic progress. 

Governments may have strong institutional incentives to use monetary and fiscal 
instruments because these mechanisms provide flexibility in financing public expenditure, 
responding to crises, and managing economic cycles. The LAW-IV argument, however, is 
that such flexibility should remain constrained by the physical and biological foundations of 
the economy rather than becoming an unlimited capacity to create financial claims. 

As AI automation, algorithmic production, digital platforms, and increasingly interconnected 
financial systems expand, the gap between monetary representation, physical production, and 
human biological capacity becomes a central theoretical problem. 

The Economic Law of Monetary Energy and Sovereign Trade addresses this problem by 
proposing three linked institutional principles: a Thermodynamic Energy Standard as a 
physical reference and constraint for monetary architecture; protection of Biological Free 
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Time as a measure of human welfare and economic progress; and an Algorithmic Sovereign 
Dividend through which a portion of technologically generated value can be socially 
distributed under transparent and auditable governance. 

 

Trade Theories, Currency Domination, and Structural 
Exploitation of Smaller Nations 

Classic trade theories—such as David Ricardo's Comparative Advantage, the Heckscher-Ohlin 
Model, and Michael Porter's Diamond Model—4were developed to explain patterns of 
specialization, trade, factor endowments, and competitive advantage. Their theoretical 
models do not by themselves establish that all international trade produces equal benefits for 
all countries. 

In reality, global trade has operated within unequal institutional, technological, financial, and 
bargaining conditions. From the perspective of LAW-IV, the central issue is therefore not 
whether trade is inherently exploitative, but whether differences in monetary power, 
technological capacity, terms of trade, and access to capital can generate persistent 
asymmetries between economies. 

1. Neo-Imperialism and Structural Trade Exploitation 

Classical economic reasoning often emphasized the potential gains from specialization and 
international exchange. However, structuralist economists such as Raúl Prebisch and Hans 
Singer challenged the assumption that specialization in primary commodities would 
necessarily produce sustained convergence with industrial economies. Their work became 
associated with the Prebisch-Singer thesis concerning long-run movements in the terms of 
trade between primary commodities and manufactured goods.5 

Declining Terms of Trade 

Smaller and developing economies may export raw materials, agricultural commodities, or lower-
value manufactured goods while importing technologically advanced industrial products. Where 
the relative prices of primary exports deteriorate compared with manufactured imports, an 

 
4 The Heckscher–Ohlin model explains trade patterns through differences in countries’ relative factor 
endowments, such as capital versus labor. Porter’s Diamond Model instead explains national competitive 
advantage in particular industries through four interacting determinants: factor conditions, demand conditions, 
related and supporting industries, and firm strategy and rivalry. 
5 The Prebisch–Singer thesis, developed independently by Raúl Prebisch and Hans Singer in the late 1940s and 
early 1950s, holds that the net barter terms of trade between primary-commodity exporters and manufactured-
goods exporters tend to deteriorate for the former over the long run. See Prebisch (1950) and Singer (1950) in the 
References. 
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exporting country may need to increase the volume of its exports to obtain the same quantity 
of imported goods. 

This structural concern is directly relevant to LAW-IV because the physical-resource 
burden of international trade can increase even when nominal monetary values suggest 
continuing economic exchange. The theory therefore asks whether monetary accounting 
adequately captures the physical energy, resource, and biological-time costs embodied in 
international production and trade. 

Empirical Evidence from Global Input-Output Modeling 

A relevant empirical contribution is Portella-Carbó's (2016) multiregional input-output 
supermultiplier analysis of eight major economies—Spain, Italy, France, Germany, the UK, the 
US, Japan, and China—over 1995–2011. The study examines the employment effects associated 
with international trade integration and concludes that these effects are “as politically 
controversial as they are empirically inconclusive.”6 

This evidence should be interpreted narrowly. It does not demonstrate that international 
trade is inherently exploitative, nor does it establish the validity of LAW-IV's 
thermodynamic or biological-time standards. Rather, it demonstrates that the domestic 
employment consequences of trade integration are more complex and uneven than a simple 
automatic-mutual-benefit interpretation would suggest. 

Capital Flight and Value Extraction 

Developing nations can face persistent external financing pressures when imports, debt-service 
obligations, and other external payments exceed sustainable foreign-exchange earnings. Where 
external liabilities are denominated in foreign currencies, depreciation of the domestic 
currency can increase the domestic-currency burden of those obligations. 

This can create a structural cycle in which countries require continuing access to foreign 
currency, external borrowing, or capital inflows to finance development and external 
obligations. LAW-IV interprets this problem as partly a question of monetary sovereignty: 
the physical resources and productive labor of a nation may generate real economic value 
while the financial system measures and settles a substantial portion of that value through 
currencies created and governed elsewhere. 

 
6 Portella-Carbó, F. (2016). Effects of international trade on domestic employment: an application of a global 
multiregional input-output supermultiplier model (1995–2011). Economic Systems Research, 28(1), 95–117. 
https://doi.org/10.1080/09535314.2016.1142429. This citation is deliberately scoped to the study’s findings 
concerning the employment effects of international trade integration. The study does not address fiat currency, 
monetary regimes, thermodynamic currency standards, or biological time, and is therefore not presented as 
evidence for those separate LAW-IV propositions. 
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2. Currency Hegemony and the "Exorbitant Privilege"7 

The current international trade and financial architecture is strongly influenced by foreign fiat 
currencies, most notably the US dollar, which occupies a central position in global reserves, 
international payments, commodity invoicing, and cross-border finance. The dollar's 
international role is supported by a broader network of financial institutions and payment 
infrastructures; SWIFT, however, is a messaging network rather than itself a dollar-based 
settlement system. 

Seigniorage and Monetary Dominance 

Dominant reserve-currency nations can create monetary liabilities that are widely accepted 
internationally and can therefore obtain a form of seigniorage and financing advantage 
unavailable to countries whose currencies have limited international demand.8 This can 
enable reserve-currency economies to finance external and fiscal imbalances with greater 
flexibility than economies dependent on foreign-currency borrowing. 

The central LAW-IV concern is that an internationally dominant currency can acquire 
purchasing power over real resources, labor, and productive assets without its monetary 
expansion being directly constrained by the physical energy and biological resources 
underlying those activities. 

Transmission of Monetary and Financial Disturbances to Developing States 

When major economies undertake large-scale monetary or fiscal expansion, the effects can extend 
beyond their domestic borders through capital flows, exchange rates, commodity markets, 
interest rates, and international financial conditions. The resulting effects on developing 
economies are not uniform and cannot be attributed to monetary expansion alone; 
nevertheless, countries with weak currencies, high foreign-currency liabilities, or heavy 
dependence on imported energy and food can be particularly vulnerable to external financial 
and price shocks. 

LAW-IV therefore identifies a structural asymmetry: a country that does not issue a widely 
accepted international currency may bear significant domestic consequences from changes 
in the monetary and financial conditions established by larger economies. 

 
7 The phrase “exorbitant privilege” is generally attributed to Valéry Giscard d’Estaing, French Minister of Finance 
(and later President), who used it in the 1960s to describe the financing advantages the United States derived from 
the dollar’s role under the Bretton Woods system; the term was later popularized in the reserve-currency 
literature by economist Barry Eichengreen. 
8 Seigniorage refers to the profit a monetary authority earns from issuing currency, ordinarily the difference 
between the face value of money and its cost of production; in the context of an internationally held reserve 
currency, it also captures the broader financing advantage of issuing liabilities that foreign holders willingly accept 
and hold. 
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The Debt-Devaluation Spiral 

To protect vulnerable currencies and maintain access to international finance, smaller and 
developing economies may seek assistance from international financial institutions, including the 
IMF and World Bank. Adjustment programs can involve combinations of fiscal consolidation, 
monetary tightening, exchange-rate reforms, structural reforms, and other policy 
conditions, depending on the country and the specific program. 

These measures remain contested: supporters argue that they can restore external balance, 
stabilize public finances, and improve macroeconomic credibility, while critics argue that 
some adjustment programs can impose significant social costs and constrain domestic policy 
space. LAW-IV does not treat either interpretation as universally applicable. Its narrower 
claim is that dependence on foreign-currency financing can reduce monetary sovereignty 
and expose domestic economies to external financial conditions. 

The fundamental question posed by LAW-IV is therefore whether international trade can 
be organized around a physical reference system that reduces dependence on the monetary 
policy and currency-creation decisions of any single dominant currency issuer. 

 

3. Modern Trade Exploitation by Tech Dominance and Digital 
Colonialism 

In the current digital era, large technology platforms and globally concentrated digital 
infrastructures have introduced a new dimension of economic asymmetry into international 
commerce. LAW-IV describes this emerging problem as “digital colonialism” when control 
over data, algorithms, infrastructure, and digital markets allows value generated in one 
jurisdiction to be disproportionately captured elsewhere.9 

Data Extraction Without Adequate Compensation 

Smaller nations increasingly function as large sources of user-generated data, digital activity, 
attention, and behavioral information. Global technology companies can collect and process 
such information across jurisdictions and convert it into commercially valuable services, 
advertising systems, algorithms, and AI capabilities. 

The resulting economic question is whether individuals and national economies receive an 
appropriate share of the value generated from this digital activity. LAW-IV treats human 

 
9 “Digital colonialism” is used here as a descriptive label adopted for the purposes of this framework, drawing on 
an established critical literature concerning data extraction and platform power in the global economy; it is not 
presented as a term of art with a single, settled definition in that literature. 
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attention and biological time as finite resources and therefore argues that their economic 
extraction should not remain invisible within conventional accounting systems. 

The theory does not assume that all data collection is inherently exploitative or that all 
resulting value leaves the country of origin. Rather, it identifies an institutional asymmetry 
in which ownership, processing capacity, intellectual property, cloud infrastructure, and 
algorithmic control may be concentrated in a relatively small number of multinational firms 
and jurisdictions. 

Algorithmic Rent-Seeking 

Global commerce increasingly depends on digital platforms, cloud infrastructure, payment 
networks, app ecosystems, advertising systems, and AI services operated by a relatively 
concentrated group of firms. Where substantial portions of local economic activity depend on 
foreign-owned digital infrastructure, a share of the resulting revenue may flow across borders 
through licensing, service payments, platform fees, advertising revenues, intellectual-
property payments, or other commercial mechanisms. 

From the LAW-IV perspective, this creates a new form of potential digital trade imbalance: 
economic activity may occur locally while significant ownership and algorithmic rents are 
captured externally. The policy challenge is therefore to ensure that digital globalization does 
not convert national populations into permanent sources of data and biological time while 
the resulting economic value is concentrated elsewhere. 

 

The LAW-IV Alternative to Trade Hegemony 

The Economic Law of Monetary Energy and Sovereign Trade (LAW-IV) proposes an alternative 
architecture for reducing structural dependence on dominant monetary and technological systems: 

1. Equalization through Thermodynamic Energy 

International trade settlement would use measurable physical energy as a reference and 
constraint rather than treating any dominant fiat currency as the ultimate monetary 
reference. Energy would be measured in appropriate units such as joules; power measures 
such as kilowatts would be used where rates of energy generation or consumption are 
relevant. 

Because physical energy cannot be created merely through monetary issuance, an energy 
reference could impose a physical constraint on monetary abstraction. However, LAW-IV 
does not claim that energy alone determines the economic value of every commodity or 
service. 

2. Protection of Domestic Biological Time 
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Labor in smaller nations would be evaluated not solely through nominal wages expressed in 
potentially unstable local currencies, but also through the biological time required to 
produce goods and services and the amount of free time remaining to human beings. 

The objective is to make the finite nature of human life an explicit economic constraint, so 
that currency depreciation cannot conceal the real biological cost of prolonged or 
undercompensated labor. 

3. Algorithmic Sovereign Governance 

Digital trade and AI-generated value would be subject to transparent sovereign governance 
and auditable digital mechanisms through which a defined share of collectively generated 
automated value could return to citizens. 

Rather than allowing algorithmic productivity to become concentrated exclusively within 
foreign technology platforms, the LAW-IV framework proposes an Algorithmic Sovereign 
Dividend designed to connect technological productivity with public economic participation, 
while preserving accountability, privacy, competition, and human control over the governing 
algorithms. 

Comparative Analysis of Economists: Group A — Monetary 
and Formal Economic Traditions 

Modern economics has long been influenced by theoretical frameworks that represent economic 
activity through monetary, mathematical, and equilibrium models rather than beginning 
from physical energy flows and biological limits. Below is a critical examination of two highly 
influential economists—Paul Samuelson and Milton Friedman—whose work provides 
important reference points for understanding the monetary and mathematical traditions 
against which the Economic Law of Monetary Energy and Sovereign Trade (LAW-IV) develops 
its alternative framework. 

1. Paul A. Samuelson: Mathematical Formalization and 
Abstract Economic Models 

Paul Samuelson played a major role in transforming modern economics through the systematic 
use of mathematical and analytical methods. His work sought to give economic theory a 
rigorous formal structure and to connect static and dynamic economic analysis. 

Core Premises of Samuelson 

Samuelson's Foundations of Economic Analysis (1947) emphasized the value of mathematical 
formulation in identifying operationally meaningful relationships within economic theory. 
His broader work subsequently incorporated consumption, investment, fiscal policy, 
monetary policy, and international trade into formal analytical frameworks. 
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— Paraphrased summary of positions developed in Paul A. Samuelson, Foundations of 
Economic Analysis (1947); not a verbatim quotation. The widely circulated statement that 
"mathematics is a language" originates with J. Willard Gibbs and is not presented here as a 
direct Samuelson quotation. 

Samuelson's treatment of money and monetary institutions did not require every monetary 
system to be physically convertible into a commodity such as gold. His economic writings 
treated monetary policy and institutional arrangements as legitimate components of modern 
economic management. 

— Paraphrased summary of positions developed across Paul A. Samuelson's economic 
writings; not a verbatim quotation. 

Trade Formalization and the Stolper-Samuelson Theorem 

Samuelson made major contributions to the formal development of international trade theory, 
including the Stolper-Samuelson theorem10, which establishes a theoretical relationship between 
changes in relative commodity prices and the real returns to factors of production under specified 
assumptions. 

The theorem is not itself a claim that free trade automatically produces a single global 
equilibrium in which all wages and capital returns become equal. Its conclusions depend 
upon a particular set of model assumptions. 

Samuelson's 2004 Analysis of Globalization and Technological Change 

In his 2004 paper “Where Ricardo and Mill Rebut and Confirm Arguments of Mainstream 
Economists Supporting Globalization,” Samuelson examined circumstances in which 
technological progress in a trading partner could produce adverse welfare effects for another 
advanced economy. 

This was not a general rejection of comparative advantage or an admission that classical 
trade theory was simply false. Rather, Samuelson demonstrated, within a formal trade 
framework, that certain forms of foreign technological progress can alter the welfare 
consequences predicted by simpler interpretations of comparative advantage. 

Critique Under LAW-IV 

1. Mathematical Detachment from Physical Reality:  
LAW-IV does not reject mathematical economics; it argues that mathematical 
formalization becomes incomplete when the physical energy requirements, 
ecological constraints, and finite biological time underlying economic activity are 

 
10 The Stolper–Samuelson theorem (Stolper & Samuelson, 1941) formally relates changes in the relative prices of 
traded goods to changes in the real returns of the factors of production used to produce them, under a specified 
set of model assumptions, including two goods, two factors, and perfect competition. 
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treated as external to the monetary model. Aggregate consumption and output 
measures can represent monetary activity without necessarily revealing the physical and 
biological costs through which that activity is produced. 

2. Monetary Abstraction and Physical Constraints:  
LAW-IV challenges the proposition that monetary institutions can be adequately 
analyzed without a direct physical reference point. The theory does not claim that 
Samuelson personally created a justification for unlimited money creation. Instead, 
it argues that a monetary architecture capable of expanding financial claims 
independently of physical productive capacity creates a structural problem that 
conventional monetary analysis does not fully resolve. 

3. Limits of Equilibrium Abstraction:  
Trade models necessarily simplify reality in order to identify causal relationships. 
LAW-IV's criticism is that geopolitical power, currency hierarchy, physical 
resource flows, ecological costs, and biological time can become insufficiently visible 
when international exchange is represented primarily through prices, factor 
movements, and equilibrium conditions. 

 

2. Milton Friedman: Monetarism, Monetary Rules, and 
Floating Exchange Rates 

Milton Friedman was one of the principal figures in twentieth-century monetary economics and a 
major advocate of competitive markets, limited government intervention, monetary stability, 
and flexible exchange rates. 

Core Premises of Friedman 

Friedman's monetarist approach emphasized the relationship between the quantity of money and 
the general price level. His well-known formulation that inflation is “always and everywhere a 
monetary phenomenon”11 expressed the importance he assigned to monetary factors in 
explaining sustained inflation. 

— Paraphrased summary of positions developed across Milton Friedman, Studies in the 
Quantity Theory of Money (1956) and Capitalism and Freedom (1962); not a verbatim 
quotation. 

Friedman also proposed a monetary rule under which the money supply would grow at a 
stable, predetermined rate, reducing discretionary monetary intervention by central banks. His 
position should therefore not be described simply as support for unlimited central-bank expansion. 

 
11 Monetarism is the school of macroeconomic thought, most closely associated with Friedman, that treats the 
money supply as a primary determinant of short-run economic activity and of the price level over the long run; the 
quantity theory of money, of which monetarism is a modern variant, dates in earlier form to classical and even pre-
classical economic writing. 
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Floating Exchange Rate Defense 

Friedman was a prominent advocate of flexible exchange rates. His argument was that floating 
exchange rates could allow currency prices to adjust to changing economic conditions and 
reduce the need for governments to maintain fixed exchange-rate commitments through 
reserves and controls. 

This was a proposal for greater exchange-rate flexibility, not a claim that all countries 
possess equal monetary power or that floating rates automatically eliminate international 
economic asymmetry. 

Critique Under LAW-IV 

1. The Monetary-Rule Limitation:  
LAW-IV recognizes Friedman's contribution in identifying the importance of 
monetary discipline, but argues that a rule governing the quantity of money still 
operates within an abstract monetary unit. A stable monetary-growth rule does not, 
by itself, establish a physical relationship between currency creation, energy 
availability, ecological capacity, and human biological time. 

The LAW-IV critique is therefore directed not at Friedman's concern with 
monetary discipline, but at the deeper question of what ultimately constrains the 
monetary unit itself. 

2. The Limits of Floating Exchange Rates:  
Floating exchange rates can provide an adjustment mechanism, but they do not 
eliminate differences in international monetary power. A reserve currency, a non-
reserve currency, and a heavily foreign-debt-dependent currency do not enter the 
international system from equivalent institutional positions. LAW-IV therefore 
proposes examining exchange relationships against physical productive capacity 
rather than assuming that price adjustment alone resolves structural asymmetry. 

3. Beyond Monetary Price Signals:  
Friedman's market framework places substantial analytical importance on prices as 
signals coordinating decentralized economic activity. LAW-IV does not reject price 
signals; it argues that price signals should be supplemented by indicators of 
biological free time, physical well-being, energy use, and household productive 
capacity. 

In this sense, LAW-IV seeks to expand the definition of economic performance rather 
than simply replace market prices with a single alternative measure. 

 

Structural Comparison Matrix 
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Economic 
Aspect 

Samuelson / Friedman Framework Economic Law IV (LAW-IV) 

Monetary 
Reference 

Fiat monetary systems and monetary 
institutions operating without 
mandatory physical convertibility into 
a commodity standard. 

Thermodynamic energy as a 
physical reference and constraint 
for monetary architecture, rather 
than as the intrinsic value of every 
good. 

Trade 
Mechanics 

Formal trade models, comparative 
advantage, factor-price relationships, 
and flexible exchange-rate 
mechanisms under specified 
assumptions. 

International settlement 
referenced to measurable physical 
energy, productive capacity, and 
biological-time considerations. 

Value and 
Welfare 
Measures 

GDP, consumption, income, prices, 
employment, and other conventional 
macroeconomic indicators. 

Economic output supplemented by 
biological free time, physical well-
being, energy/resource constraints, 
and household productive 
capacity. 

Human Time 
Primarily represented through labor, 
employment, wages, and leisure within 
conventional economic models. 

Biological free time treated as a 
fundamental economic dimension 
and a finite human resource. 

Monetary 
Constraint 

Monetary rules, central-bank 
institutions, market discipline, and 
exchange-rate mechanisms. 

Physical energy constraints 
combined with institutional, 
ecological, biological, and 
auditable governance safeguards. 

Algorithmic 
Economy 

Not a central feature of the original 
frameworks, which predate 
contemporary AI-driven production 
and platform economies. 

Algorithmic Sovereign Dividend 
and transparent digital 
governance for distributing a 
portion of technologically 
generated value. 

LAW-IV's 
Central 
Critique 

Monetary and mathematical models 
can provide powerful analytical tools 
but may leave physical energy, 
ecological constraints, and biological 
time insufficiently represented. 

Integrates monetary architecture 
with physical, biological, and 
algorithmic dimensions while 
retaining human and institutional 
governance. 

 

Comparative Analysis of Economists: Group B — Dissident 
and Reformist Thinkers 

Unlike the architects of conventional monetary and abstract economic models, a number of 
dissident and reformist economists have emphasized dimensions of economic life that 
conventional models may underrepresent, including financial instability, institutional power, 
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human welfare, information asymmetry, biological capacity, and the social consequences of 
economic policy. 

Below is an examination of six prominent critics, synthesizing their primary citations, trade and 
monetary critiques, and their conceptual relevance to The Economic Law of Monetary Energy 
and Sovereign Trade (LAW-IV). 

 

1. Dr. John Komlos: Real-World Economics and the Critique 
of Financial Exclusion 

Dr. John Komlos has emphasized the importance of analyzing economic outcomes through 
real-world human conditions rather than relying exclusively on simplified textbook 
assumptions. His work challenges the tendency of conventional economics to treat markets 
as automatically efficient and welfare-enhancing. 

Core Citations 

Komlos argues that financial institutions do not simply allocate resources efficiently for human 
well-being, but can also generate rents, unequal bargaining relationships, and financial 
burdens that fall disproportionately on economically vulnerable participants. From a real-
world perspective, the distributional consequences of financial institutions therefore matter 
alongside their formal role in allocating capital. 

— Paraphrased from John Komlos's arguments in Foundations of Real-World Economics (2nd 
Edition); not a verbatim quotation. 

He further argues that trade theory must be evaluated against actual adjustment costs and 
distributional consequences rather than assuming that aggregate gains from trade 
automatically compensate those who lose employment or economic security. Real-world trade 
can therefore affect workers, regions, and developing economies differently, depending on 
institutional and bargaining conditions. 

— Paraphrased from John Komlos, Foundations of Real-World Economics; not a verbatim 
quotation. 

Synthesis and LAW-IV Alignment 

1. Challenge to Abstract Trade Assumptions:  
Komlos's real-world approach provides intellectual support for examining what 
conventional trade models may leave outside the model—employment disruption, 
regional decline, unequal bargaining power, and the distribution of gains and losses. 
LAW-IV extends this concern by adding physical energy and biological time as 
additional dimensions of economic evaluation. 
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2. Financial Inclusion and Distributional Risk:  
Rather than claiming that Komlos proves all financial inclusion to be predatory, 
LAW-IV draws from his broader real-world perspective to ask whether access to 
financial institutions actually increases productive capacity and human welfare or 
merely expands debt and rent extraction. 

3. LAW-IV Integration:  
LAW-IV proposes to address this problem by linking monetary architecture to 
measurable physical constraints and by creating an Algorithmic Sovereign Dividend 
through which technologically generated value can be more broadly distributed. 

 

2. Robert W. Fogel: Technophysio Evolution and Biological 
Capacities12 

Nobel laureate Robert W. Fogel demonstrated the importance of nutrition, health, physical 
capacity, and biological improvement in explaining long-run economic development. His 
concept of “Technophysio Evolution” is particularly relevant to LAW-IV because it connects 
technological and economic change with improvements in human physiological capacity. 

Core Citation 

Fogel argued that long-term economic development cannot be understood solely through 
conventional measures of income and capital accumulation; improvements in nutrition, 
health, life expectancy, and physical capacity have themselves been important components 
of economic and human progress. 

— Paraphrased from Robert W. Fogel's arguments in his Nobel Lecture (1993) and The Escape 
from Hunger and Premature Death, 1700–2100; not a verbatim quotation. 

Synthesis and LAW-IV Alignment 

1. Biological Reality of Growth:  
Fogel's historical analysis establishes an important precedent for treating human 
physiological conditions as economically significant rather than as external 
background variables. 

2. From Physiological Capacity to Biological Time:  
LAW-IV extends this insight in a different direction. Fogel's work emphasizes 
nutrition, health, longevity, and physical capacity; LAW-IV adds the finite 
allocation of human time and proposes Biological Free Time as a complementary 
dimension of economic progress. 

 
12 “Technophysio evolution” is Fogel’s own term for the interaction between technological change and 
improvements in human physiology — nutrition, body size, longevity, and related measures — over the past three 
centuries. See Fogel (1993/1994) in the References. 
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3. LAW-IV Integration:  
LAW-IV therefore does not claim that Fogel proposed an energy-backed currency or 
a Biological Time Standard. Instead, his work provides a historical foundation for 
the proposition that economic progress ultimately has a biological dimension. 

 

3. Joseph E. Stiglitz: Information Asymmetry, Globalization, 
and Institutional Power 

Nobel laureate Joseph Stiglitz has extensively examined information asymmetry, 
globalization, financial markets, and the institutional consequences of economic policy. His 
work provides an important bridge between conventional market theory and LAW-IV's 
concern with unequal information, financial power, and human welfare.13 

Core Citations 

Stiglitz's work on globalization argues that the institutional design of international economic 
policy can produce outcomes that differ substantially from the idealized predictions of 
perfectly competitive markets. In Globalization and Its Discontents (2002) and Making 
Globalization Work (2006), he criticized aspects of the way globalization and international 
economic institutions had been managed, particularly where policy prescriptions imposed 
substantial social costs or failed to reflect local circumstances. 

— Paraphrased from Joseph E. Stiglitz's arguments in Globalization and Its Discontents (2002) 
and Making Globalization Work (2006); not a verbatim quotation. 

He further criticized certain forms of market fundamentalism and structural adjustment 
policies, arguing that rapid liberalization, financial-market opening, and austerity could 
impose significant costs on developing economies under particular institutional conditions. 

— Paraphrased from Joseph E. Stiglitz's arguments in The Roaring Nineties (2003) and Freefall 
(2010); not a verbatim quotation. 

Synthesis and LAW-IV Alignment 

1. Institutional and Information Asymmetry:  
Stiglitz's work demonstrates that markets do not operate under conditions of 
perfect information and that institutional design can strongly influence who receives 
the benefits and who bears the costs of economic decisions. 

 
13 Information asymmetry refers to situations in which one party to a transaction has more or better information 
than another. Stiglitz shared the 2001 Nobel Memorial Prize in Economic Sciences, with George Akerlof and 
Michael Spence, for foundational work on markets with asymmetric information. 
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2. International Financial Policy:  
His criticism of selected IMF and globalization policies provides a relevant 
precedent for LAW-IV's concern with the policy space and monetary vulnerability 
of developing economies. It does not, however, establish that every IMF program 
produces the same outcome or that external adjustment necessarily constitutes asset 
transfer to foreign capital. 

3. LAW-IV Integration:  
LAW-IV extends the institutional critique by proposing a physical reference for 
monetary architecture and a sovereign mechanism through which technological 
value can be returned to citizens. 

 

4. John Kenneth Galbraith: Monetary Complexity and 
Corporate Technostructures 

John Kenneth Galbraith provided influential critiques of financial instability, corporate 
power, consumer manipulation, and the institutional organization of modern capitalism. His 
concept of the corporate “technostructure” is particularly relevant to LAW-IV's concern 
with concentrated institutional power.14 

Core Citations 

"The process by which banks create money is so simple that the mind is repelled." 

— John Kenneth Galbraith, Money: Whence It Came, Where It Went (1975). 

Galbraith used this observation to emphasize the surprisingly simple institutional 
mechanism underlying money creation despite the complexity with which monetary matters 
are often presented. 

"The study of money, above all other fields in economics, is one in which complexity is used to 
disguise truth or to evade truth, not to reveal it." 

— John Kenneth Galbraith, Money: Whence It Came, Where It Went (1975). 

These passages are used here specifically to illustrate Galbraith's critique of monetary 
complexity. They should not be interpreted as evidence that Galbraith proposed a 
thermodynamic monetary standard or that he regarded all bank-created credit as 
illegitimate. 

 
14 “Technostructure” is Galbraith’s term, developed most fully in The New Industrial State (1967), for the network 
of technical specialists, managers, and administrators who collectively direct the modern large corporation, as 
distinct from its nominal owners or shareholders. 
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Synthesis and LAW-IV Alignment 

1. Corporate Techno structure:  
Galbraith's analysis of concentrated corporate decision-making provides a 
conceptual basis for LAW-IV's concern that economic power can become 
concentrated within institutions whose objectives are not identical to broader social 
welfare. 

2. Monetary Complexity:  
His discussion of money creation supports LAW-IV's broader demand for greater 
transparency in monetary institutions, although it does not by itself establish that 
fiat money is inherently fraudulent. 

3. LAW-IV Integration:  
LAW-IV seeks to extend this transparency principle through auditable digital 
governance and clearly defined monetary constraints linked to physical and 
biological indicators. 

 

5. John McMurtry: The Money Sequence of Value Versus 
the Life Sequence 

Philosopher and political economist John McMurtry provided a philosophical and systemic 
critique of economic arrangements that subordinate life-supporting values to unlimited 
monetary accumulation. His distinction between the “money sequence of value” and the “life 
sequence of value” is especially relevant to the normative foundation of LAW-IV.15 

Core Citation 

McMurtry contrasts what he calls the “money sequence of value”—money generating more 
money—with the “life sequence of value,” in which resources and institutions are directed toward 
sustaining and enhancing life. 

— Paraphrased from John McMurtry's arguments in The Cancer Stage of Capitalism (1999) and 
Value Wars (2002); not a verbatim quotation. 

His framework places human life and ecological conditions above the unrestricted expansion 
of monetary value. 

Synthesis and LAW-IV Alignment 

 
15 McMurtry develops the “money sequence” / “life sequence” distinction within his broader Life-Value Onto-
Axiology, an ethical framework that evaluates economic and institutional arrangements by their effect on the life-
capacities of human beings and ecosystems rather than by monetary throughput alone. 
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1. Economic Activity as a Life Question:  
McMurtry's framework provides a philosophical foundation for questioning 
whether economic expansion should be considered successful when it increases 
monetary accumulation while degrading human or ecological conditions. 

2. From Life Sequence to Biological Time:  
LAW-IV translates part of this philosophical concern into an economic design 
principle: the expansion of human Biological Free Time and protection of finite 
physiological capacity should become visible within economic evaluation. 

3. LAW-IV Integration:  
LAW-IV therefore incorporates the life-centered logic of McMurtry's framework 
without claiming that he himself proposed the Thermodynamic Energy Standard or 
Algorithmic Sovereign Dividend. 

 

6. George J. Stigler: Regulatory Capture and Asymmetric 
Information 

Nobel laureate George J. Stigler demonstrated how regulation can be influenced by the 
industries it is intended to regulate, while his broader work on information economics 
examined the economic value and cost of acquiring information. 

Core Citations 

"As a rule, regulation is acquired by the industry and is designed and operated primarily for its 
benefit."16 

— George J. Stigler, “The Theory of Economic Regulation” (1971). 

Stigler's regulatory-capture argument provides an important warning: institutions created 
to serve the public interest can, under certain conditions, become influenced by organized 
economic interests. 

Stigler's broader work on the economics of information holds that information is costly to obtain 
and that differences in information can affect market behavior and economic outcomes. 

— Paraphrased characterization consistent with George J. Stigler, “The Economics of 
Information” (1961); the exact wording of the earlier formulation is not presented as a 
quotation from the original article. 

 
16 Regulatory capture describes the process by which a regulatory agency, created to act in the public interest, 
comes instead to advance the commercial or political interests of the industry it regulates. Stigler’s 1971 article is 
among the foundational statements of this idea in the economics literature. 
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Synthesis and LAW-IV Alignment 

1. Regulatory Capture:  
Stigler's theory does not establish that all trade tariffs, financial regulations, or 
banking rules are designed for private interests. It establishes a mechanism through 
which organized interests can influence regulation under particular institutional 
conditions. 

2. Information Asymmetry and Governance:  
This is directly relevant to LAW-IV because an algorithmic monetary system could 
itself become a new source of concentrated power if its rules, data, or verification 
mechanisms were inaccessible to the public. 

3. LAW-IV Integration:  
LAW-IV therefore cannot simply replace human regulators with “unalterable” 
algorithms. Instead, it requires transparent algorithms, independent verification, 
public auditability, and bounded amendment authority. This distinction is 
fundamental to preventing algorithmic governance from reproducing the very 
regulatory capture it is intended to overcome. 

 

Master Comparison Matrix of Dissident and Reformist 
Thinkers 

Thinker 
Core Structural Problem 

Identified 
Relevance to Global 

Trade & Money 
LAW-IV Integration 

Dr. John 
Komlos 

Limits of simplified 
economic models; unequal 
distributional effects; 
financial and economic 
exclusion. 

Trade and financial 
institutions can 
produce unequal 
outcomes that are 
obscured by 
aggregate indicators. 

Real-world economic 
assessment supplemented 
by Thermodynamic 
Energy and Biological 
Time considerations, plus 
an Algorithmic Sovereign 
Dividend. 

Robert W. 
Fogel 

Underrepresentation of 
human physiological 
capacity in conventional 
accounts of economic 
development. 

Nutrition, health, 
longevity, and 
physical capacity are 
historically significant 
components of 
economic progress. 

Extends the biological 
dimension toward 
Biological Free Time and 
physical well-being as 
economic indicators. 

Joseph E. 
Stiglitz 

Information asymmetry, 
institutional inequality, 
financial instability, and 
distributional consequences 
of globalization. 

International 
financial and trade 
institutions can 
produce unequal 
outcomes under 

Adds physical monetary 
constraints and sovereign 
mechanisms for 
distributing 
technologically generated 
value. 
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Thinker 
Core Structural Problem 

Identified 
Relevance to Global 

Trade & Money 
LAW-IV Integration 

particular policy 
conditions. 

John K. 
Galbraith 

Monetary complexity and 
concentrated corporate 
decision-making. 

Financial and 
corporate institutions 
can obscure or 
concentrate economic 
power. 

Transparent monetary 
rules, auditable digital 
systems, and physically 
referenced monetary 
architecture. 

John 
McMurtry 

Subordination of life-
supporting values to 
unlimited monetary 
accumulation. 

Economic expansion 
can conflict with 
human and ecological 
requirements when 
monetary 
accumulation 
becomes the 
dominant objective. 

Biological Free Time and 
human life treated as 
explicit dimensions of 
economic value and 
governance. 

George J. 
Stigler 

Regulatory capture and 
costly/incomplete 
information. 

Organized interests 
can influence 
regulatory institutions 
under particular 
conditions. 

Transparent, 
independently verified, 
auditable Algorithmic 
Sovereign Governance 
with bounded amendment 
authority. 

 

6. Contemporary Theoretical Foundations and Ontological 
Frameworks 

The preceding sections established the principal economic and institutional foundations of 
LAW-IV. This section places the framework in dialogue with contemporary thinkers whose 
work contributes important ecological, ethical, monetary, epistemological, and physical-
informational perspectives. These scholars are not presented as proponents or co-authors of 
LAW-IV. Rather, their distinct approaches provide converging intellectual reference points, 
critical challenges, and safeguards through which the proposed framework can be further 
clarified and tested. 

A particularly important contribution comes from the distinction between different 
temporal scales of economic activity: 
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Financial Time ≠ Computational Time ≠ Production Time ≠ Biological Time ≠ Ecological 
Time17 

This distinction becomes central to LAW-IV because a financial transaction or algorithmic 
decision may occur almost instantaneously, while production, human development, 
biological recovery, and ecological regeneration operate on substantially different temporal 
scales. LAW-IV therefore treats biological and ecological time not as secondary social 
variables but as constraints that monetary and algorithmic systems must not systematically 
disregard. 

 

1. Dr. Stephan I. Ternyik: Ecological Monetary Mechanics and Algorithmic 
Decentralization 

Dr. Stephan I. Ternyik's work provides an important ecological and monetary perspective for 
LAW-IV. His analysis raises the broader question of whether monetary and credit 
mechanisms can remain adequately connected to ecological and material realities when 
financial claims expand independently of those realities. In the context of an increasingly 
algorithmic economy, this question becomes particularly significant because automated 
systems can accelerate financial transactions and decision-making far more rapidly than 
physical production or ecological regeneration can occur. 

Core Citations 

"Fiat currencies are disconnected from ecological and intrinsic values. Their susceptibility to 
devaluation and inflation reflects a failure to embed real, sustainable value within monetary 
systems. In digital and AI contexts, this disconnection intensifies, as algorithms magnify 
speculative and destabilizing behaviors." 

— Dr. Stephan I. Ternyik (Personal Correspondence, September 11, 2026) 

"My approach calls for a move toward decentralized, ecological monetary models—such as digital 
currencies anchored in ecological assets or blockchain-based value systems—that align economic 
activity with sustainable natural processes, reducing systemic fragility and fostering resilience." 

— Dr. Stephan I. Ternyik (Personal Correspondence, September 11, 2026) 

Synthesis and LAW-IV Alignment 

1. Ecological Monetary Grounding: Ternyik's perspective supports the broader proposition 
that monetary institutions should not be analysed independently of ecological and material 

 
17 This five-fold distinction among financial, computational, production, biological, and ecological time originates in 
Pellis’s correspondence with the author (see the Pellis subsection, below, and the References) and is developed 
there in more detail. 
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conditions. LAW-IV develops this concern by asking whether monetary claims can be 
calibrated against measurable physical capacity while simultaneously protecting 
biological and ecological limits. 

2. Algorithmic Amplification: The increasing speed and scale of algorithmic financial 
activity creates a potential temporal mismatch between financial processes and slower 
physical, biological, and ecological processes. LAW-IV therefore treats algorithmic 
acceleration as a governance problem requiring explicit constraints rather than 
assuming that greater computational speed automatically produces greater economic 
stability. 

3. LAW-IV Integration: Ternyik's ecological monetary perspective provides an 
important intellectual antecedent for LAW-IV's Thermodynamic Energy Standard 
and its emphasis on decentralized and auditable governance. However, LAW-IV does 
not claim that Ternyik's work empirically validates the entire proposed framework. 
Rather, it extends the ecological monetary question into a three-part architecture 
combining physical energy, biological time, and algorithmic sovereign governance. 

Academic References & Links 

 Ternyik, S. I. (2014). Monetary Quantum Mechanics: The Physics of Money and Credit. 
Munich Personal RePEc Archive (MPRA Paper No. 54835). Available at: 
https://mpra.ub.uni-muenchen.de/54835/ 

 Ternyik, S. I. (2012). The Economics of Henry George: A Socio-Ecological Perspective. 
Henry George Archives. Available at: https://hgarchives.org/2674-2/ 

 Ternyik, S. I. (2026, September 11). Personal correspondence with the author. 

 

2. Dr. Giorgio Baruchello: Life-Ground Ethics, Life-Value Onto-Axiology, and 
Democratic Sovereignty 

Dr. Giorgio Baruchello, working within the intellectual tradition of John McMurtry's Life-Value 
Onto-Axiology, provides a philosophical foundation for examining the relationship between 
financial systems, human life, and democratic sovereignty. 18His work is particularly relevant 
to LAW-IV because it shifts the question from what financial systems can measure to what 
economic systems ultimately serve. 

Core Citations 

"This new form of fascism would be the consequential, most undemocratic expression of the 
dangerous 'monster' unleashed by globalisation... a 'financial market, based upon a powerful and 
dominating ideology, which tends towards the annihilation of the best part of human nature, 

 
18 Baruchello’s use of Life-Value Onto-Axiology draws directly on McMurtry’s framework (see the note 
accompanying McMurtry’s discussion, above), applying its life-ground evaluative standard specifically to questions 
of financial-market power and democratic sovereignty. 

https://mpra.ub.uni-muenchen.de/54835/
https://hgarchives.org/2674-2/
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reducing life to the economic sphere, and the economic sphere to finance… devouring us and 
eventually devouring itself.'" 

— Dr. Giorgio Baruchello, discussing Giulio Tremonti's Uscita di sicurezza in his 2013 review; 
19the characterization is attributed to Tremonti and discussed by Baruchello, rather than 
adopted here as LAW-IV's own characterization. 

"Whenever treasury bonds markets, foreign creditors, or the stock exchange market have more 
influence upon a government's decisions than the citizens who elected them, then democracy 
becomes nothing but a travesty. Therefore, if we wish democracy to have any meaning, these 
gendarmes must be stopped." 

— Dr. Giorgio Baruchello, Mortals, Money, and Masters of Thought (Gatineau: Northwest 
Passage Books, 2017, p. 137) 

Synthesis and LAW-IV Alignment 

1. Critique of Life-Blind Finance: Baruchello's life-value perspective provides a 
philosophical basis for questioning economic systems in which financial indicators 
become detached from the conditions necessary for human flourishing. LAW-IV 
translates this concern into two measurable dimensions—physical energy and 
biological time—while recognizing that neither measurement alone can define the full 
value of human life. 

2. Democratic Sovereignty: Baruchello's discussion of the influence of financial markets 
and creditors on governmental decision-making raises a question central to LAW-IV: 
how can economic and financial systems remain subject to democratic authority 
rather than becoming autonomous sources of political constraint? 

3. LAW-IV Integration: The life-value perspective therefore complements LAW-IV's 
Algorithmic Sovereign Governance principle. The purpose of algorithmic governance 
within LAW-IV is not to transfer sovereignty from human beings to machines, but to 
use transparent and auditable computational mechanisms under human-defined 
legal and ethical authority. 

This also connects with the paper's broader distinction between the “what” and the “who” 
of economic design: physical and computational systems can determine what can be 
measured or optimized, but human beings must retain authority over what purposes those 
systems are intended to serve. 

Academic References & Links 

 Baruchello, G. (2017). Mortals, Money, and Masters of Thought. Gatineau: Northwest 
Passage Books, p. 137. 

 
19 Tremonti’s Uscita di sicurezza was published in Italian. The characterization quoted here is as rendered in 
Baruchello’s English-language review and discussion of the book, and should not be read as an official published 
English translation of Tremonti’s original text. 
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 Baruchello, G. (2013). Review of Uscita di sicurezza by Giulio Tremonti. Official Profile: 
https://giorgio.sumarhus.com/en 

 Baruchello, G. (2026, September 12–17). Personal correspondence with the author. 

 

3. Kevin Carson: A Credit-Theory Objection to “Backed” Money—and LAW-
IV's Response 

Kevin Carson introduces an important theoretical challenge to LAW-IV. From a credit-theory 
perspective, money need not be understood as a commodity claim that must be physically 
“backed” by a scarce reserve asset. This objection is important because LAW-IV's 
Thermodynamic Energy Standard could otherwise be misunderstood as a return to 
conventional commodity money or metallic convertibility.20 

Core Citations 

"I would take issue with the idea that money must be 'backed' by anything, and the contrast between 
such money and 'fiat money.'" 

— Kevin Carson (Personal Correspondence, September 13, 2026; developed in Anarchist Notes 
on the Theory of Money, Credit, and Capital, Part I, Center for a Stateless Society, 2026) 

"Thanks so much for the clarification, and for the mention, Arif! I agree some objective constraint 
tying issuance to the economic capacity of the community is necessary; in Greco's system, that 
function is served by tying the size of the negative balance an account is allowed to run to 
turnover."21 

— Kevin Carson (Personal Correspondence, September 17, 2026) 

Synthesis and LAW-IV Alignment 

1. Concession to Credit Theory: LAW-IV accepts the important distinction between 
monetary function and physical backing. Money can operate as an accounting, credit, 
and clearing mechanism without every monetary unit representing a redeemable 
quantity of a physical commodity. The proposed energy standard therefore should 
not be interpreted as a gold-standard equivalent. 

2. Energy as Constraint, Not Commodity Collateral: The Thermodynamic Energy 
Standard is intended to establish an objective reference and issuance constraint 
rather than a requirement that currency holders possess or redeem a corresponding 

 
20 The credit theory of money holds that money is fundamentally a unit of account and a record of credit/debt 
relationships rather than a claim on, or substitute for, a scarce physical commodity. It is associated historically with 
A. Mitchell Innes and, more recently, with anthropologist David Graeber’s Debt: The First 5,000 Years (2011). 
21 Thomas H. Greco Jr. is a writer on community currencies and mutual-credit clearing systems. The turnover-based 
issuance limit Carson refers to is a design feature of such systems, in which an account’s permitted negative 
balance is tied to its historical trading volume rather than to a redeemable reserve. 

https://giorgio.sumarhus.com/en
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physical quantity of energy. Energy is therefore a physical calibration variable, not 
the commodity content of money. 

3. Issuance-Rate Discipline: Carson's second correspondence is particularly relevant to 
the principle of an objective constraint on monetary issuance. His reference to 
Thomas Greco's turnover-based boundary demonstrates one possible way in which 
credit creation can be constrained by the economic capacity of a community without 
requiring metallic or commodity redemption. LAW-IV proposes a different 
constraint: measurable physical energy capacity, supplemented by biological and 
ecological boundaries. 

4. Textual Refinement of Clause 1: To prevent a metallist or commodity-money 
interpretation, the formal framework uses the expression “calibrated to” rather than 
“strictly bound to” measurable physical energy metrics. The purpose is to establish 
an operational constraint on monetary expansion, not a physical redemption 
obligation. 

This distinction is important to the intellectual architecture of LAW-IV: the theory does not 
claim that money is energy. It proposes that monetary claims should remain dynamically 
accountable to physical conditions within which economic production takes place. 

Academic References & Links 

 Carson, K. (2026). Anarchist Notes on the Theory of Money, Credit, and Capital, Part I. 
Center for a Stateless Society (C4SS). Available at: https://c4ss.org 

 Carson, K. (2026, September 13–17). Personal correspondence with the author. 

 

4. Dr. Neville Buch: Contributory Economics and the Case for Epistemological 
Caution 

Dr. Neville Buch provides an important epistemological and ethical safeguard for LAW-IV. His 
contribution is significant precisely because the proposed framework uses physical 
measurement and computational governance while simultaneously insisting that human 
beings must remain the authors of economic purpose. 

Core Citation 

"The Trap: Framing economics as deterministic physical law risks automated technocracy, 
reducing humans to passive conduits. The Liberation: A principle acts as an ethical compass. It 
ensures the human being remains the proactive master of the financial apparatus." 

— Dr. Neville Buch, The Evolutionary Anatomy of Value: Reply to Arif Jameel and Lifestyles 
(2026, Slide 4) 

https://c4ss.org/
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Synthesis and LAW-IV Alignment 

1. The Naming Caution and Ethical Primacy: Buch's warning reinforces the 
Definitional Note already established in LAW-IV: an economic “law” is being used in 
the classical sense of a proposed causal regularity, not as a deterministic physical 
command. The framework therefore remains principle-based and human-guided. 

2. Protection Against Hyper-Quantification: Physical measurement must not become a 
substitute for human judgment. Energy, time, ecological capacity, and algorithmic 
indicators are instruments for economic accountability; they are not complete 
definitions of human value. 

3. Protection Against Algorithmic Technocracy: An algorithm can execute rules, but it 
cannot legitimately become the ultimate source of those rules. LAW-IV therefore 
requires transparent algorithms, independent verification, public auditability, and 
bounded amendment authority. These safeguards are essential because an 
algorithmically governed system could itself become concentrated, opaque, or 
captured. 

4. LAW-IV Integration: Buch's contribution is consequently incorporated into the 
architecture rather than treated merely as an external criticism. The central principle 
becomes: physical constraints should discipline economic abstraction, while human 
ethical agency determines the purposes for which those constraints are applied. 

In this sense, Buch's “who” remains as important as the “what”: the system may identify 
physical limits, but human beings must retain responsibility for defining the social purposes 
of economic organization. 

Academic References & Links 

 Buch, N. (2026). The Evolutionary Anatomy of Value: Reply to Arif Jameel and Lifestyles. 
Dr. Neville Buch Official Research Repository. Available at: https://drnevillebuch.com 

 Buch, N. (2026, August–September). Personal correspondence and analytical 
commentary with the author. 

 

5. Dr. Stergios Pellis: Toward a Testable Physical-Informational Theory of 
Monetary Stability 

Dr. Stergios Pellis provides the most direct bridge between the philosophical architecture of LAW-
IV and a future formal mathematical research programme. His contribution is particularly 
valuable because it reframes the central problem not as “money equals energy,” but as the 
possible dynamical decoupling of symbolic financial claims from the physical, informational, 
productive, biological, and ecological systems they represent. 

For the core LAW-IV paper, Pellis's contribution is retained at the conceptual level. The 
detailed state-vector formulation, optimization equations, and mathematical constraint 
architecture are intentionally reserved for a separate formalization paper or technical 

https://drnevillebuch.com/
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appendix. This separation keeps the present theory accessible while allowing the 
mathematical programme to be developed independently and rigorously.22 

Core Citations 

"The long-term stability of a monetary system may depend on the degree to which monetary claims 
remain dynamically consistent with the physical, productive, informational, ecological, and 
temporal capacities of the system that they represent. Currency instability can consequently be 
studied as a problem of dynamical decoupling between symbolic monetary variables and the 
measurable state variables of the underlying economy." 

— Dr. Stergios Pellis (Personal Correspondence, September 14, 2026) 

"An algorithm may make a financial decision in milliseconds, whereas producing a physical 
resource, restoring an ecosystem, educating a human being, or replacing depleted infrastructure 
may require months, years, or decades... financial instability may sometimes be interpreted as a 
multiscale dynamical instability arising when high-frequency financial and algorithmic processes 
become insufficiently coupled to slower physical, biological, and ecological processes." 

— Dr. Stergios Pellis (Personal Correspondence, September 14, 2026) 

Synthesis and LAW-IV Alignment 

1. Distinction Between Economic Value and Physical Constraint: Pellis's approach 
supports an essential clarification in LAW-IV: energy should not be equated directly 
with economic value. Energy and material throughput can instead function as 
measurable physical constraints or reference scales within which economic activity 
occurs. 

2. The Five Economic Clocks: Pellis's distinction provides one of the most important 
conceptual foundations for LAW-IV: 

Financial Time ≠ Computational Time ≠ Production Time ≠ Biological Time ≠ Ecological 
Time 

Financial markets can operate at very high frequency. Computational systems can process 
information in milliseconds. Production systems may require months or years. Human 
biological development and recovery operate on still different timescales, while ecological 
regeneration can extend across decades or generations. The central LAW-IV question is 
therefore whether monetary and algorithmic systems can remain accountable to these slower 
processes rather than systematically extracting value from them faster than they can 
regenerate. 

 
22 The full mathematical treatment referred to here — including the state-vector formulation and constrained-
optimization architecture — is being developed separately by Pellis; see Pellis (2026), “Forthcoming Preprint,” in 
the References. At the time of this manuscript’s completion, that formalization had not yet been published or 
independently reviewed. 
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3. Multiscale Monetary Stability: Pellis's framework suggests a testable research 
direction: monetary instability may be investigated partly through the degree of 
coupling or decoupling between financial variables and measurable physical, 
productive, informational, biological, and ecological variables. This converts an 
important philosophical intuition of LAW-IV into a possible empirical research 
programme without claiming that the hypothesis has already been demonstrated. 

4. Constrained Algorithmic Governance: The same principle applies to AI. 
Computational optimization may be extremely rapid, but the objectives imposed 
upon an algorithm must remain bounded by physical, biological, ecological, legal, and 
ethical constraints. The algorithm is therefore an instrument operating within the 
human-designed institutional framework, not an autonomous authority over human 
purposes. 

5. Separation of Conceptual Theory from Mathematical Formalization: The detailed 
mathematical architecture proposed by Pellis—including the multidimensional state-
vector approach and constrained optimization formulation—will be developed 
separately from the approximately 20-page core LAW-IV theory. This preserves the 
philosophical and economic accessibility of the present paper while creating a distinct 
pathway toward quantitative formalization, empirical testing, and possible 
computational modelling. 

Academic References & Citation Note 

 Pellis, S. (2026). A Multiscale Physical-Information Theory of Economic Value and 
Monetary Stability: Toward a Physically Constrained Informational-Economic 
Architecture (Forthcoming Preprint). 

 Pellis, S. (2026, September 14). Personal correspondence with the author (cited here 
specifically for methodological framing, constrained dynamics, and the multiscale-
timescale hypothesis). 

 

Concluding Synthesis of Contemporary Scholarly Extensions 

Taken together, these five contemporary perspectives do not constitute a single school of 
thought. They contribute different pieces to the theoretical architecture of LAW-IV: Ternyik 
contributes ecological and monetary grounding; Baruchello contributes life-value ethics and 
democratic sovereignty; Carson introduces a credit-theory challenge that forces LAW-IV to 
distinguish calibration from physical backing; Buch establishes the epistemological and 
ethical safeguard against deterministic technocracy; and Pellis provides a pathway toward 
physical-informational formalization and empirical testability. 

The resulting framework can therefore be stated as a principle-based hypothesis rather than 
an already established empirical law: 

“Monetary and algorithmic systems may become structurally unstable or socially extractive 
when financial claims and computational processes become persistently decoupled from the 
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physical, productive, biological, and ecological capacities and timescales of the societies they 
represent; a more accountable economic architecture may therefore require measurable 
physical constraints, protection of biological time, and transparent human-governed 
algorithmic institutions.” 

This synthesis preserves the central identity of LAW-IV: Thermodynamic Energy provides 
a physical reference and constraint; Biological Time provides a human temporal boundary; 
and Algorithmic Sovereign Governance provides the institutional mechanism through which 
technological value can remain subject to human and public accountability. 

The formal mathematical treatment of these relationships—particularly the Pellis-inspired 
multiscale model—belongs to a separate technical development and is intentionally not 
allowed to displace the philosophical-economic core of the present theory. 

7. CRITICAL REVIEW AND CONTEMPORARY 
SCHOLARLY EXTENSIONS 

1. The Institutional Foundations of Modern Monetary 
Systems 

A critical examination of LAW-IV must begin with the intellectual and institutional foundations 
of the monetary systems that it seeks to amend. 

Modern monetary economies developed through several overlapping traditions, including 
Keynesian macroeconomics, monetarism, neoclassical economics, institutional economics, and 
modern central banking. These traditions emerged in response to different historical 
problems—including unemployment, monetary instability, economic depression, war 
finance, financial crises, and economic growth—and cannot be reduced to the interests or 
intentions of any single institution, political group, or financial sector. 

Nevertheless, LAW-IV raises a different question: 

“Can a monetary system remain structurally stable when financial claims expand 
persistently beyond the physical, productive, ecological, and biological capacities of the 
economy?” 

This question does not reject monetary policy, credit creation, or central banking as such. It 
asks whether the stability of monetary claims should also be evaluated against measurable 
conditions in the physical economy that ultimately sustains production, human life, and 
ecological systems. 

The question therefore moves beyond the traditional opposition between government spending and 
monetary restraint. It introduces a further analytical dimension: the relationship between 
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symbolic financial claims and the physical, productive, biological, and ecological capacities 
represented by those claims. 

The contribution of LAW-IV is consequently not to claim that earlier economists were simply 
incorrect. Rather, it proposes that monetary analysis developed during the industrial and 
post-industrial eras may require an additional physical and biological reference as 
economies enter an age increasingly shaped by artificial intelligence, automation, advanced 
computation, and highly interconnected financial networks. 

The central issue is therefore not whether conventional economics should be discarded, but 
whether its existing monetary and welfare indicators are sufficient for an economy in which 
computational processes can accelerate dramatically while production, human development, 
biological recovery, and ecological regeneration remain subject to different physical 
timescales. 

 

2. Reformist Economic Thought and the Search for a Broader 
Economic Foundation 

Several economists and thinkers have already challenged limitations in conventional economic 
measurement, institutional organization, and the treatment of human welfare. 

Joseph Stiglitz emphasized information asymmetry, market imperfections, and the social 
consequences of unequal economic structures. John Komlos has developed a real-world economic 
perspective that places greater emphasis on actual human conditions and empirical economic 
reality. John Kenneth Galbraith examined the institutional power of large corporations and the 
limitations of simplified market assumptions. John McMurtry developed a philosophical critique 
centred on life-value and the relationship between economic systems and human life. 

These perspectives differ substantially and should not be treated as a single intellectual 
school. Their relevance to LAW-IV lies not in a shared monetary solution, but in a recurring 
movement toward examining economic systems in relation to the institutions, information 
structures, and human conditions in which economic activity actually occurs. 

This development can be represented conceptually as: 

Abstract Economic Measurement → Institutional Reality → Human Well-Being 

LAW-IV proposes a further extension: 

Human Well-Being → Physical Energy Constraints → Biological Time → Algorithmic 
Distribution 
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The proposed sequence does not claim that these earlier thinkers necessarily intended such 
a progression. It represents LAW-IV's own synthesis of several intellectual concerns that 
have developed separately within modern economic and philosophical thought. 

The framework therefore presents itself as an extension and synthesis rather than a 
replacement of these contributions. 

Its distinctive claim is that human welfare cannot be adequately separated from the physical 
energy systems, temporal limitations, and increasingly automated computational structures 
through which modern economic life is organized. 

 

3. Contemporary Scholarly Extensions: From Economic 
Critique to LAW-IV 

A third category is particularly important for the further development of LAW-IV. 

This category consists of contemporary scholars whose work provides recent diagnostic, 
methodological, ethical, ecological, monetary, or theoretical material relevant to different 
components of the proposed architecture. 

These contributions must not be presented as evidence that the scholars endorse LAW-IV. 
Instead, they provide intellectual reference points, critical tests, safeguards, or 
methodological pathways through which specific components of LAW-IV can be clarified 
and potentially formalized. 

 

Stephen I. Ternyik — Ecological, Monetary, and 
Civilizational Context 

Stephen I. Ternyik's work provides an important bridge between monetary structures, ecological 
constraints, land, demographic change, automation, and the physical foundations of economic life. 

For LAW-IV, this contribution is particularly relevant because it supports examination of the 
economy as a system embedded within material and ecological reality rather than as an 
autonomous monetary mechanism. 

LAW-IV extends this line of inquiry by asking whether measurable physical energy capacity 
can function as an objective reference and constraint for monetary issuance and settlement, 
while remaining distinct from the proposition that energy itself constitutes the complete 
economic value of every good or service. 
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This distinction preserves the central methodological refinement developed earlier in the 
paper: energy is a physical reference and constraint, not a universal substitute for economic 
valuation. 

 

Stergios Pellis — Multiple Economic Clocks and 
Formalization 

Stergios Pellis contributes an important methodological perspective to the LAW-IV framework by 
drawing attention to the different temporal structures operating within complex economic systems. 

LAW-IV formulates this as a research proposition: 

Financial Time ≠ Computational Time ≠ Production Time ≠ Biological Time ≠ Ecological 
Time 

This proposition should be treated as a testable theoretical hypothesis, not as an established 
empirical law. 

Its importance lies in the possibility that financial markets and computational systems may operate 
at substantially higher frequencies than physical production, infrastructure development, human 
adaptation, biological recovery, or ecological regeneration. 

The resulting problem can be understood as a possible timescale mismatch: a high-frequency 
financial or computational system may generate claims, decisions, or reallocations faster 
than the slower systems upon which those claims ultimately depend can adjust or regenerate. 

Pellis's contribution therefore helps LAW-IV identify a temporal dimension of economic 
instability that becomes increasingly important in an economy shaped by AI and advanced 
computation. 

The detailed mathematical formalization of this proposition—including state variables, 
dynamic coupling, and constrained optimization—is intentionally reserved for the separate 
technical development of the theory. The core LAW-IV paper retains the conceptual 
hypothesis without presenting the mathematical model as already empirically validated. 

 

Kevin Carson — Credit, Money, and Institutional Structure 

Kevin Carson's critical work on money, credit, and institutional power provides a useful challenge 
to any simplistic assumption that physical backing alone automatically resolves monetary 
instability. 
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This critique is particularly valuable for LAW-IV because it requires the theory to distinguish 
between: 

Physical Calibration of Money 

and 

Literal Convertibility or Redemption of Every Monetary Unit into a Physical Commodity. 

Accordingly, LAW-IV does not propose that every unit of currency must be directly redeemable 
for a fixed quantity of energy. It proposes that monetary issuance and settlement should be 
calibrated to measurable physical and productive capacity. 

This formulation also prevents LAW-IV from being interpreted as a conventional 
commodity-money or gold-standard proposal. The energy standard is intended as an 
accounting and issuance constraint within the monetary architecture, not as a warehouse of 
energy against which every monetary claim must be redeemed. 

Carson's perspective therefore functions as a methodological test of LAW-IV's monetary 
architecture: if money can operate as credit and accounting without commodity redemption, then 
the theoretical purpose of an energy reference must be explained as a constraint on monetary 
expansion and settlement rather than as physical collateral. 

 

Neville Buch — Human Agency and Ethical Governance 

Neville Buch's contribution is important to the ethical and philosophical dimension of LAW-IV. 

The danger of an energy-based or algorithmically governed economy is that measurable systems 
could themselves become instruments of technocratic control. 

LAW-IV therefore requires an explicit safeguard: 

“The algorithm remains an instrument of human sovereignty; it does not become the 
sovereign itself.” 

Energy measurement, smart contracts, distributed ledgers, and automated settlement are 
therefore instruments of accountability, not substitutes for human judgment, democratic 
legitimacy, or ethical responsibility. 

This distinction is essential because the purpose of LAW-IV is not to create an automated 
economic authority over humanity. Its purpose is to investigate whether computational 
technologies can make economic rules more transparent, verifiable, auditable, and resistant 
to arbitrary manipulation while remaining under legitimate human institutional control. 
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The same principle applies to the physical energy standard itself: measurement does not 
create legitimacy. A measurable quantity can constrain an economic system, but the 
purposes, distributional rules, legal safeguards, and institutional authority governing that 
system remain matters of human judgment and public governance. 

 

John Komlos — Real-World Economics and Human 
Welfare 

John Komlos provides another important contemporary bridge between economic theory and lived 
economic reality. 

His real-world approach places emphasis on economic outcomes experienced by actual 
populations rather than relying exclusively on abstract aggregate indicators. 

This perspective is particularly relevant to the LAW-IV distinction between: 

Monetary Income → Human Economic Reality 

A rise in nominal income does not necessarily imply a proportional improvement in people's access 
to housing, energy, healthcare, education, nutrition, security, or free time. 

LAW-IV therefore asks whether monetary indicators should be supplemented by measures 
that capture the physical and biological conditions underlying economic life. 

This leads directly to the Biological Time Standard. 

If technological progress increases productive capacity while simultaneously increasing the 
amount of human time required to sustain economic participation, then monetary growth 
alone may provide an incomplete account of the resulting welfare outcome. Conversely, if 
productivity gains reduce necessary work while expanding meaningful free time and 
maintaining material security, the same monetary output can have a different human 
significance. 

Biological time is therefore introduced not as a replacement for income or GDP, but as an 
additional dimension through which economic progress can be examined. 

 

4. The Emerging Synthesis: From Monetary Measurement to 
Physical-Biological Accountability 
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The preceding intellectual contributions converge around different aspects of a problem that 
LAW-IV seeks to formulate as a single research architecture. 

Ternyik raises the ecological and material question. 
Pellis raises the physical-informational and temporal question. 
Carson raises the credit-theoretical question. 
Buch raises the epistemological and human-agency question. 
Komlos raises the real-world welfare question. 

LAW-IV does not claim that these thinkers provide one unified theory. Their contributions 
remain distinct. The proposed synthesis is the author's own theoretical construction. 

The resulting architecture can therefore be expressed as: 

Monetary Claims 
↓ 
Physical Energy Constraint 
↓ 
Productive Capacity 
↓ 
Biological Time and Human Welfare 
↓ 
Ecological Limits 
↓ 
Algorithmic Governance and Distribution 

This sequence represents the central movement of LAW-IV: from a monetary system 
understood primarily through financial claims toward an economic architecture in which 
financial claims remain accountable to the physical, biological, ecological, and institutional 
systems that sustain them. 

The framework consequently rests on three interconnected standards: 

1. Thermodynamic Energy Standard 

A physical reference and constraint for monetary creation, issuance, and settlement, using 
appropriate energy measures such as joules for energy quantities and kilowatts where rates 
of energy generation or consumption are relevant. 

2. Biological Time Standard 

A recognition that human biological time is finite and that economic progress should 
therefore be evaluated not only through income and output but also through the preservation 
and expansion of meaningful human free time and well-being. 

3. Algorithmic Sovereign Governance 
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A governance architecture in which AI, automation, smart contracts, and digital settlement 
mechanisms remain transparent, auditable, legally bounded, and subordinate to legitimate 
human and public authority. 

Together, these three standards transform the central question of monetary economics. 
Instead of asking only how much money exists, how quickly it circulates, or how efficiently 
markets allocate it, LAW-IV asks whether monetary and algorithmic systems remain 
dynamically accountable to the physical energy, productive capacity, biological time, 
ecological limits, and human institutions upon which economic life depends. 

This is the point at which LAW-IV moves from critique toward a constructive theoretical 
proposal. 

5. THE CENTRAL CRITICAL QUESTION 

The purpose of the Critical Review is not to establish that every existing monetary institution has 
failed. 

The deeper question is whether economic theory and monetary governance have sufficiently 
incorporated the physical, ecological, and biological realities confronting an increasingly 
automated economy. 

Earlier economic frameworks were developed under conditions in which: 

 human labour was central to production; 
 energy systems were comparatively easier to conceptualize within industrial production; 
 computation was limited; 
 financial networks were less globally interconnected; and 
 artificial intelligence did not perform large portions of cognitive work. 

The present economic environment is different in important respects. 

AI can perform an expanding range of cognitive tasks. 
Automation can reduce labour requirements in particular activities. 
Computational systems can operate continuously and at very high speed. 
Digital infrastructure can require substantial and growing energy resources. 
Financial claims and capital can move across borders within seconds. 

Human biological time, however, remains finite. 

This creates the central theoretical problem addressed by LAW-IV: 

“How should an economic system measure and distribute productivity when computational 
capacity can expand rapidly while physical energy, ecological capacity, and human biological 
time remain constrained?” 
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This question connects the principal dimensions developed throughout LAW-IV: monetary 
structure, physical energy, technological productivity, biological time, ecological limits, and 
algorithmic governance. 

 

6. PRELIMINARY CRITICAL CONCLUSION 

The Critical Review suggests that LAW-IV should be understood neither as a simple return to 
gold, nor as a rejection of modern monetary economics, nor as a claim that algorithms can 
replace human governance. 

Its proposed contribution is architectural. 

It brings together four dimensions that are often examined separately: 

Monetary Structure → Physical Energy 

Economic Development → Human Biological Time 

Technological Productivity → Algorithmic Distribution 

Financial Governance → Transparent Verification 

The theory therefore proposes a transition from an economy in which financial claims may 
become increasingly detached from measurable physical and human constraints toward an 
architecture in which those constraints become explicit variables of economic governance. 

The strongest form of LAW-IV is consequently not: 

“Paper money is false and energy is true.” 

It is: 

“Economic claims should remain sufficiently connected to the physical productive capacity, 
ecological conditions, and biological realities of the economy that sustains them.” 

LAW-IV proposes: 

 thermodynamic energy as a measurable physical reference and calibration 
constraint; 

 biological free time as a human-life criterion; and 
 algorithmic sovereign governance and distribution as possible institutional 

mechanisms for the AI era. 
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Whether such an architecture can operate effectively at national or international scale 
remains an open empirical question. 

Its scientific contribution therefore lies not in claiming that the proposed system has already been 
proven, but in converting a philosophical proposition into a framework that can be: 

Defined → Measured → Modelled → Compared → Tested. 

 

CONCLUSION 

Toward a Physical, Biological, and Algorithmic Economic 
Architecture 

LAW-IV began with a fundamental question: 

“Can an economic system remain sustainable when its financial claims become increasingly 
detached from the physical, productive, ecological, and biological capacities of the economy 
that supports them?” 

The historical and contemporary analysis developed throughout this paper suggests that this 
question cannot be treated exclusively as a monetary question. 

The modern economy has entered a period in which financial systems, energy systems, biological 
limits, artificial intelligence, automation, and computational infrastructure are becoming 
increasingly interconnected. 

The central contribution of LAW-IV is therefore to propose a different architectural 
relationship among these dimensions. 

The framework rests upon three interconnected principles: 

Thermodynamic Energy Standard → Physical Constraint 

Biological Time Standard → Human Constraint 

Algorithmic Sovereign Dividend → Distribution Mechanism 

Energy is not proposed as the intrinsic value of every economic good, nor as a simple replacement 
for gold. It is proposed as an objective physical reference and calibration constraint for 
monetary issuance and settlement. 

Biological time is not proposed as another currency. It represents a finite human resource 
against which economic productivity and social progress can be additionally evaluated. 
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Algorithmic governance is not intended to replace human sovereignty. It is proposed as a 
mechanism through which economic rules, verification, and distribution may become more 
transparent, auditable, and resistant to arbitrary intervention, while remaining under 
legitimate human institutional authority. 

 

From Financial Claims to Physical Capacity 

The paper has argued that monetary systems can create claims upon future production, while the 
capacity to fulfil those claims remains dependent upon physical resources, energy, infrastructure, 
technology, ecological conditions, and human productive capacity. 

This creates the fundamental distinction at the heart of LAW-IV: 

Financial claims can expand rapidly; physical and biological capacities remain constrained. 

The proposed framework does not therefore treat credit or monetary expansion as inherently 
illegitimate. 

Its concern is the possibility of persistent divergence between financial expansion and the 
real capacities of the economic system. 

LAW-IV proposes that monetary issuance and settlement should consequently be examined 
against measurable physical and productive conditions, rather than being evaluated exclusively 
through financial variables. 

 

From GDP and Income Toward Human Economic Reality 

The historical development of broader measures of human development demonstrated that 
economic progress cannot be understood through aggregate output alone. 

LAW-IV proposes a further extension. 

Economic development should increasingly be examined through the relationship among: 

Income + Energy Access + Productive Capacity + Health + Education + Environmental 
Sustainability + Technological Productivity + Biological Free Time 

This does not require abandoning GDP or existing development indicators. It requires 
recognizing that monetary income and aggregate statistical indicators do not fully describe 
the conditions under which human beings actually live. 
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The central question becomes: 

“Does technological and economic progress increase the productive capacity of society while 
also improving the physical security and available time of human beings?” 

This question becomes particularly important in the age of artificial intelligence. 

 

From Human Labour to Automated Productivity 

Artificial intelligence and automation are changing the traditional relationship between labour and 
production. 

If machines and algorithms increasingly perform tasks previously performed by human beings, 
productivity may rise without a proportional increase in conventional employment. 

The economic challenge is therefore not simply how to prevent automation. 

It is how to ensure that productivity created through automation can become a source of 
broader human benefit. 

The proposed Algorithmic Sovereign Dividend responds to this challenge by exploring whether 
a portion of the economic value generated by automated production, computational infrastructure, 
and AI-enabled productivity could be distributed through transparent institutional mechanisms. 

The objective can be expressed as: 

Economic Security + Citizen Participation + Reduced Necessary Labour + Biological Free 
Time 

This is a proposed institutional mechanism requiring economic modelling, legal design, 
governance safeguards, and empirical testing. It is not presented as an already-proven 
universal solution. 

 

The Law of Competitive Transition 

The Economic Law of Competitive Transition, developed by the author in a companion paper23, 
provides a broader dynamic for understanding technological and economic transformation. 

 
23 The Economic Law of Competitive Transition is a companion theory within the author’s Unified Jameel 
Philosophical Framework, developed in a separate paper rather than within the present manuscript. It is 
introduced here only for its relevance to LAW-IV’s account of technological diffusion and competitive advantage. 
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Its proposed sequence is: 

Autonomous Innovation → Investment → Scaling → Falling Cost → Accessibility → New 
Autonomous Needs → Competitive Transition 

This sequence suggests that economic leadership need not remain permanently concentrated in the 
institutions or economies that first generate an innovation. 

As technologies become more accessible and scalable, competitive advantage can 
increasingly depend upon the ability to manufacture, distribute, integrate, and continuously 
improve them. 

Energy capacity, infrastructure, manufacturing capability, computation, supply-chain integration, 
and technological accessibility therefore become important variables in understanding changing 
patterns of economic competition. 

Within LAW-IV, this transition is relevant because physical capacity and technological 
accessibility increasingly interact with monetary and financial power. 

 

The Contemporary Intellectual Contribution 

LAW-IV emerges from an intellectual environment rather than from a single economic tradition. 

Earlier economic thinkers contributed theories of monetary policy, macroeconomic management, 
markets, institutions, information, human development, economic history, and welfare. 

More recent and contemporary contributions provide additional perspectives on real-world 
economics, ecological constraints, monetary structures, human well-being, technological 
transformation, financial networks, and the relationship between computation and economic time. 

The work of scholars such as John Komlos, Stephen I. Ternyik, Stergios Pellis, Kevin Carson, 
Neville Buch, and others discussed in the Critical Review provides intellectual material for 
examining different dimensions of the problem. 

LAW-IV does not claim that these scholars endorse the proposed architecture. Their work 
instead provides distinct intellectual resources, critical questions, methodological 
safeguards, and possible extensions through which the framework can be examined. 

This distinction is important. 

The theory seeks not merely to criticize existing economics, but to place several strands of 
economic, philosophical, ecological, and technological thought into a common research 
architecture of the author's own construction. 
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The Five Economic Clocks 

One further proposition emerging from this research is that the future economy may need to 
recognize multiple timescales: 

Financial Time ≠ Computational Time ≠ Production Time ≠ Biological Time ≠ Ecological 
Time 

Financial markets can respond within seconds. 

Computational systems can process information almost instantaneously. 

Industrial production and infrastructure may require months or years. 

Human biological development, learning, recovery, and generational change operate on different 
timescales. 

Ecological systems can operate on still longer timescales. 

The increasing speed of computation therefore creates a potential structural mismatch 
between what financial and technological systems can execute and what physical, social, 
biological, and ecological systems can absorb or regenerate. 

This remains a testable theoretical proposition rather than an established empirical law. 

Its significance for LAW-IV lies in providing a possible framework through which future research 
can examine whether instability or exploitation emerges when high-frequency financial and 
computational processes become persistently decoupled from slower physical, biological, and 
ecological processes. 

 

The Proposed Transition 

LAW-IV does not propose that the existing global monetary system should simply be abolished. 

A transition of such scale could itself create substantial economic and social risks. 

The proposed approach is therefore dual-track: 

Existing Monetary System → Continued Domestic Operation 

Verified Alternative Settlement → Controlled Testing 
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Measurement → Comparison 

Successful Applications → Gradual Expansion 

Under this model, a thermodynamic energy-based settlement mechanism could initially be 
investigated in selected areas such as energy transactions, selected strategic commodities, 
infrastructure accounting, or controlled international settlement experiments. 

Its performance could then be compared with existing mechanisms through measurable 
indicators such as: 

 settlement costs; 
 price stability; 
 reserve transparency; 
 energy efficiency; 
 financial volatility; 
 debt sustainability; 
 productive capacity; and 
 human free time. 

The purpose of such experimentation would be to make the theory potentially falsifiable. 

If the proposed mechanisms cannot demonstrate measurable advantages or generate unacceptable 
unintended effects, the framework would require revision. 

If controlled experiments demonstrate measurable improvements under defined conditions, the 
evidence could justify further investigation. 

The transition is therefore conceived not as an act of ideological replacement but as a 
sequence of measurement, experimentation, evaluation, and evidence-based institutional 
learning. 

 

Final Proposition 

The deepest proposition of LAW-IV is therefore not that energy should simply replace money. 

It is that: 

“Money should not become conceptually detached from the physical and human reality that 
ultimately sustains economic activity.” 

An economy exists because human beings require food, shelter, energy, healthcare, knowledge, 
mobility, security, and time. 
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Production exists because resources and energy are transformed through technology and human 
capability. 

Financial systems exist to coordinate claims upon that productive reality. 

And technology exists, ultimately, as a human instrument for expanding productive and social 
capability rather than as an autonomous authority over human purposes. 

LAW-IV therefore proposes an economic architecture built around the relationship: 

Physical Energy → Productive Capacity → Technological Productivity → Human Time → 
Economic Distribution → Sovereign Governance 

Its central proposition can be stated as follows: 

“A sustainable economic system should calibrate its financial claims to measurable physical 
and productive capacity, evaluate economic progress through human biological conditions 
and free time, and develop transparent mechanisms through which technological 
productivity can be distributed across society.” 

This is not presented as the final answer to monetary economics. 

It is presented as a researchable economic law and architectural hypothesis for an economy 
increasingly shaped by artificial intelligence, automation, energy transformation, advanced 
computation, and biologically constrained human life. 

The next stage is therefore not ideological acceptance or rejection. 

It is: 

Measurement → Modelling → Empirical Testing → Institutional Experimentation → 
Comparative Evidence 

If LAW-IV can withstand these stages of examination, its significance will not lie merely in 
proposing another monetary theory. 

Its broader significance would lie in establishing a research framework in which economic 
organization remains accountable to the physical energy that sustains production, the 
biological time that constitutes human life, and the technological intelligence that 
increasingly shapes economic activity. 

The proposed foundation of LAW-IV can therefore be expressed in one final principle: 

“Economic intelligence must remain accountable to physical reality, biological time, 
ecological limits, and human sovereignty.” 
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Closing Statement 

Taken together, the preceding sections have moved LAW-IV from its theoretical foundation, 
through the contemporary monetary and economic environment, into critical comparison 
with established and contemporary intellectual traditions, and finally toward a constructive 
architectural proposal. The Conclusion brings these dimensions together by defining the 
proposed standards, governance safeguards, limitations, and empirical questions that 
remain open for future research. 
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