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Preface 
 

Economics is the study of humankind's production, consumption, and directly related matters.  

Today the word is used primarily in reference to standard or mainstream economics, which 

addresses these topics from the capitalist perspective.  As discussed in my book, Youth 

Ecological Revolution, capitalism must be urgently superseded if the young are to have any 

chance of surviving the ecological crisis.  This shift can succeed only if a sustainable economic 

theory is available to guide the transition.  My proposal for this new theory, the Economics of 

Needs and Limits (ENL), is the subject of this book. 

My initial motivation for developing ENL was an incident at Simon Fraser University, where 

I studied economics in the early 1990s based on my environmental concerns.  At the time I was 

still a progressive, and one day I was challenged by a conservative professor to support my 

classroom assertions with a progressive economic theory.  This didn't exist, so I was unable to 

respond.  Deeply humiliated, I resolved to fill this massive gap.  The initial result was called 

Progressive Economics.  After a few years this was changed to Human Economics, and about a 

decade later I settled on ENL. 

My first book on ENL was self-published in 2007.  Five editions were self-published 

subsequently, making this the seventh.  However, my work has been almost completely ignored, 

so I am treating past versions as personal struggles to produce the final version presented here.  

In that sense, this is the book's first edition. 

The main change to ENL over the years has been to rid the framework of its progressive bias. 

Standard economics is deeply compromised because it smuggles capitalism's ecocidal logic into 

its analysis.  ENL was at first similarly tainted because it smuggled progressive values into its 

principles.  This is a fatal error because it alienates conservatives who reject these values, but 

whose participation will be required to achieve a sustainable world. 

The reader will likely find the text to be succinct and even terse.  This is intentional: the 

absence of superfluous details focuses attention on the facts presented and the logic applied.  In 

my experience authors frequently use verbosity to mask logical incoherence.  Even if this is not 

the case, such elaborations make it difficult to follow the author's precise train of thought.   

The full development of an economic theory is beyond the capacity of one person.  This book 

is therefore intended as the starting point for a robust and comprehensive theory for sustainable 

well-being.  My hope is that I have taken the first step in the right economic direction, and that 

strong analysts will soon correct, extend, and deepen my preliminary ideas. 

 

Frank Rotering 

Gabriola, Canada 

September, 2021 

ecologicalsurvival.org 

  

https://ecologicalsurvival.org/wp-content/uploads/Youth-Ecological-Revolution-1st-Edition-PDF.pdf
https://ecologicalsurvival.org/wp-content/uploads/Youth-Ecological-Revolution-1st-Edition-PDF.pdf
https://ecologicalsurvival.org/
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Introduction 

A. THE URGENT NEED FOR A SUSTAINABLE ECONOMICS 
As stated above, my initial motivation for developing ENL was the absence of a progressive 

economic theory.  However, its primary purpose at this point is to help the young survive the 

ecological crisis.  Considered more broadly, ENL's main goal is to help prevent ecological 

collapse in the hope of preserving humankind's civilized existence on this fragile planet. 

Humankind has so far done exactly what all biological species do: increase its consumption, 

population, and global range to the maximum possible extent.  Because of our unique 

intelligence and thus our capacity for continued expansion, it was inevitable that we would one 

day violate the Earth's natural limits.  This in fact occurred in the 1950s when greenhouse gas 

concentrations exceeded their long-term maximum levels and ecosystems began their rapid 

decline.  To prevent the collapse of societies and the untold misery that would result, humankind 

must rapidly shift from its expansionary past to a contractionary and then stable future. 

Standard economics cannot serve this purpose because it reflects the growth-based logic of 

capitalism - the system that now dominates the global economy.  Although the standard 

discipline is useful for analyzing markets and economic behavior, it lacks the concepts and 

analytical tools required for sustainability .  The same is true for ecological economics, which 

arose in the late 1980s as a response to the environmental ignorance of mainstream thinkers.  The 

field correctly locates the economy within the natural world, but it clings to mainstream 

assumptions and cannot achieve the optimal economic scale it purportedly seeks. 

Given this theoretical landscape, a new economic theory is now an existential necessity.  

Valid economic ideas from our expansionary past must be retained, but novel ideas and methods 

for our post-expansionary future must be quickly introduced.  These considerations have guided 

ENL's conceptual development. 

B. ENL'S CORE FEATURES 
Although the fact has long gone unrecognized, a complete economic theory must include two 

distinct conceptual frameworks.  One is required to establish the economy's rational objectives 

given its stated goal, and another is needed to analyze its operations as these objectives are being 

pursued.  I call the first a guiding framework and the second a functional framework.  ENL is a 

guiding framework with the goal of sustainable well-being.  A functional framework to analyze 

ENL-based economies will also be required, but this important work - which will presumably be 

based on mainstream concepts - must be left to others.  I briefly discuss its development in 

chapter 10. 

The ENL framework is independent in that it is based on the core attributes of humankind and 

nature.  It therefore has no connection to capitalism or any other economic system.  If the need 

for such a framework had been recognized a thousand years ago, it could have been developed at 

https://en.wikipedia.org/wiki/Ecological_economics
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that time.  In this respect ENL differs sharply from ecological economics, which is a 

modification of the standard theory and is thus linked to capitalism in numerous ways. 

ENL is socially neutral.  This is the result of my protracted effort to dissociate the framework 

from its progressive origins so as to gain support from across the political spectrum.  Social 

neutrality means that the conservative view of society, which values individual freedom over 

social solidarity, is treated with the same respect as the progressive view, which values solidarity 

over freedom.  As one important consequence, ENL does not define well-being, but instead 

provides the concepts required for socially-specific definitions.  This approach avoids the 

imposition of values and norms that could disastrously alienate one side or the other. 

The ENL framework also adheres to the principle of technological neutrality.  This means 

that economic progress refers exclusively to increases in sustainable well-being.  Factors such as 

economic growth, greater scientific knowledge, and rising technical sophistication are thus seen 

as irrelevant in this regard.  For this reason, ENL's terms, concepts, and analytical tools make no 

judgments about a society's level of scientific or technological development.  Instead, a society's 

technologies are factually characterized as varying from a low to a high level of complexity. 

ENL is also intended to be rigorous and coherent so that it can serve as a solid foundation for 

future development.  The book thus defines new or unfamiliar terms as they arise, carefully 

adheres to these definitions throughout, and includes a detailed glossary. 

C. REBUILDING AFTER ECOLOGICAL COLLAPSE 
As emphasized above, ENL's primary aim is to help the young survive the ecological crisis by 

preventing environmental and social collapse.  However, as this is being written in the summer 

of 2021, it is increasingly evident that environmental collapse has already begun.  Widespread 

floods, droughts, storms, and unprecedented heat are now destroying the infrastructure that 

undergirds civilized life.  It is therefore necessary to consider ENL's potential role in rebuilding 

societies on a sustainable basis if the destruction continues.  Two points must be made in this 

connection. 

First, the militant struggle for youth survival, as described in Youth Ecological Revolution, 

remains critically important even under these rapidly deteriorating conditions.  If ecological 

collapse cannot be halted, it can be minimized.  If civilization cannot be maintained, some form 

of organized human life can perhaps be salvaged.  To achieve even these modest aims it will be 

necessary to confront capitalism's growth-obsessed leaders and demand the rapid implementation 

of the rational crisis response. 

The second point is that ENL was developed from the rebuilding perspective.  At various 

points I imagined how the resources of a newly-discovered island might be sustainably exploited 

as its population grew and its economic activities expanded.  This was done for conceptual 

clarity rather than social restructuring, but the analytical results are the same.  I conclude that, if 

organized human life can be maintained or restored, a mature form of ENL could play a central 

role in restoring our species to a sustainable state. 

 

------------------------ 

https://ecologicalsurvival.org/wp-content/uploads/Youth-Ecological-Revolution-1st-Edition-PDF.pdf
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In chapter one I describe capitalism's ecocidal goals and assumptions, and how these are 

modified in ENL.  Chapter two then explains how the framework is structured to implement the 

ENL perspective.  The seven chapters that follow cover the framework's technical concepts and 

analytical methods.  The last chapter discusses some residual topics and includes suggestions for 

ENL's improvement.  The book's two appendixes are the glossary and a proposed public 

statement by concerned economic thinkers. 
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Chapter 1  
Economic Logic 

The essence of any economic system is its economic logic.  This term refers to an economy's 

goal and its assumptions about humankind and nature, which together determine its broad 

operations.  An economic logic is thus the set of factors that drive an economy's allocation 

decisions, its production activities, and the distribution and consumption of its outputs.  In this 

opening chapter I first describe the expansionary logic of capitalism.  I then explain how this was 

modified to produce ENL's sustainable version. 

A. CAPITALISM'S ECONOMIC LOGIC 
An economic logic does not appear by historical accident, but is instead rooted in the 

motivations of specific social actors.  For capitalism these were the medieval business owners 

who were materially dissatisfied with the restricted production of the feudal economy.  A useful 

guide to economic and social developments during this period is A History of Business in 

Medieval Europe, 1200-1550.  According to the authors, 

"... medieval business was driven from beginning to end by the continuous 

demands of the elite. ... The initial thrust [to business and trade] came from the 

elite's dietary preferences ... and from their insatiable desire for luxuries of food, 

clothing, and ornamentation."  (p. 2f) 

The authors also note that the increasing wealth of these merchants was quickly converted 

into political power as they became "the towns' capitalists." (p. 55) 

Briefly stated, the medieval elite wanted more, and transformed the low-output feudal 

economy into a high-output capitalist economy to get it.  Capitalism's economic logic thus 

expresses the deep-seated desire by elites for the expanded availability of luxury goods and 

services, and more generally for rapid economic growth.  This does not imply that the rest of 

society was excluded from the material gains, but rather that the system was established 

primarily to serve the consumption appetites of powerful merchants and other social leaders. 

These factors underpin capitalism's economic logic, which is depicted in figure 1-1. 

https://www.amazon.com/Business-Medieval-1200-1550-Cambridge-Textbooks/dp/0521499232/ref=sr_1_1?dchild=1&keywords=A+History+of+Business+in+Medieval+Europe%2C+1200-1550&qid=1627578544&s=books&sr=1-1
https://www.amazon.com/Business-Medieval-1200-1550-Cambridge-Textbooks/dp/0521499232/ref=sr_1_1?dchild=1&keywords=A+History+of+Business+in+Medieval+Europe%2C+1200-1550&qid=1627578544&s=books&sr=1-1
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There are six factors in all.  The most important of these are the closely related goals of 

maximum profits and rapid economic growth.  Supporting these goals are two ecological factors: 

the assumptions of infinite natural sources and infinite natural sinks.  According to the first, the 

resources provided by nature (soil, water, timber, fish, minerals, etc.) are either unlimited or can 

be replaced indefinitely by available substitutes.  According to the second, the environment has 

an unlimited capacity to safely absorb the economy's wastes (greenhouse gases, industrial 

effluents, plastics, etc.). 

Three social factors also support the system's goal.  As shown at bottom left, capitalist logic 

treats workers exclusively as labor inputs, not as human beings who provide labor.  Similarly, as 

shown at bottom right, the populace is treated exclusively as consumers, not as human beings 

who consume.  Finally, the economy's output mix (the types and quantities of outputs produced) 

is determined by affordable desire: consumption desires that are backed by the purchasing power 

of money. 

Let me briefly evaluate this logic, starting with the ecological factors. 

Capitalism began to replace feudalism during the 16th century.  At that time nature's sources 

were still abundant, and its sinks remained largely intact.  Thus, from the environmental 

perspective, the economic logic adopted by the early capitalists was a reasonable choice.  

Unfortunately this situation changed dramatically over time: centuries of rampant growth 

depleted many sources, and critical sinks filled up and then overflowed.  Capitalism's economic 

logic was thus environmentally rational at its inception, but became disastrously irrational as the 

system's expansion severely damaged the natural world. 
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The significance of the logic's three social factors is that they significantly degrade the 

populace's quality of life.  Treating workers exclusively as labor inputs ignores the effects of 

labor on their health and life enjoyment.  Examples are automation that robs them of skills and 

creativity, and work intensification that leaves them exhausted and accident-prone.  Treating the 

populace exclusively as consumers neglects the effects of consumption on their bodies and 

minds.  Some consumption enhances well-being and provides enjoyment, but dangerous 

products can cause substantial harm.  Finally, determining an economy's output mix through 

affordable desire means that production will be heavily skewed towards the wants of the affluent.  

As environmental conditions deteriorate and consumption declines, this could result in severe 

social instability that could hamper efforts to create a sustainable world. 

B. ENL'S ECONOMIC LOGIC 
As noted above, capitalism's economic logic is rooted in the drive for luxury consumption by 

social elites during the medieval period.  This logic guided the establishment of a highly 

productive economy that was biased towards the rich and eventually became a profound 

ecological threat.  The task now is to develop a replacement logic that is both sustainable and 

takes a broader view of workers and consumers.  My proposal for this new logic is shown in 

figure 1-2. 
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The same model is used, so the six factors can be directly compared.  Note that this is an 

overview, and that many topics will be further discussed in future chapters. 

1. ECONOMIC GOAL:   The logic's goal is sustainable well-being.  "Sustainable" is the 

standard term, indicating that the economy remains within environmental boundaries.  "Well-

being", however, has a unique meaning within ENL.  This term refers to the socially-specified 

combination of physical health, which is an objective factor, and life enjoyment, which is a 

subjective factor.  The goal of an ENL-based economy is therefore to maximize humankind's 

physical health and life enjoyment under the constraints of limited natural sources and sinks. 

2. OUTPUT MIX:   The types and quantities of outputs produced by an economy are driven by 

consumption, and consumption under ENL logic is determined by needs, wants, and natural 

limits.  These factors are consistent with the above goal: satisfying needs serves physical 

health, satisfying wants serves life enjoyment, and respecting natural limits protects sources 

and sinks. 

3. NATURAL SOURCES:   Capitalism's assumption of infinite natural sources is 

environmentally dangerous because it drives capitalists to destroy ecosystems as they extract 

increasingly scarce resources and their substitutes.  ENL logic thus treats sources as limited 

and requiring careful allocation to maximize the resulting economic benefits. 

4. NATURAL SINKS:   This is the critical environmental factor.  As is now painfully obvious, 

Earth systems are acutely sensitive to increases in greenhouse gas concentrations, which result 

in global warming and ocean acidification.  To a lesser degree, this sensitivity also applies to 

chemical toxins, microplastics, and other wastes.  ENL logic thus sees natural sinks as tightly 

constrained and subject to strictly rational allocation. 

5. WORKERS:   ENL logic treats workers as both labor inputs and human beings.  As labor 

inputs they are commodities in a labor market, as under capitalism.  As human beings, 

however, their well-being must be taken into account.  Thus, when a new machine is being 

considered to increase productivity, an ENL analyst would examine not just the increased 

output rate, but also the effects of the modified labor process on the affected workers.  If the 

overall results are negative, the machine would be economically irrational and would thus be 

rejected. 

6. POPULACE:   The populace is treated in a similar fashion: they are both consumers and 

human beings.  As consumers they are markets for the economy's outputs, as under 

capitalism.  As human beings their well-being must again be considered.  This means that 

economic decisions must take into account the impacts of consumption on both their health 

and life enjoyment. 

Given ENL's principle of social neutrality, the economic treatment of human beings is largely 

a social choice.  However, as consumption declines in the transition to a sustainable society, a 

minimum level of equity will be required for social stability.  Unless workers and the populace 

are treated fairly, this stability will be severely threatened.  It is thus likely that, whether a society 

is progressive, liberal, or conservative, capitalism's narrow assumptions about workers and 

consumers will have to be substantially modified. 
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C. SUMMARY 
Figure 1-3 provides a summary of the logic comparison above.  The four factors relating to 

sustainability are in colored fonts: red for the ecocidal aspects of capitalist logic and green for the 

sustainable aspects of ENL logic. 

 

The above discussion would be incomplete without acknowledging a disturbing but 

indisputable fact: capitalist logic is consistent with humankind's biological nature, but ENL logic 

is not.  As biological beings we strive to increase our consumption, swell our numbers, and 

expand our territories.  These impulses are precisely what capitalist logic supports.  ENL logic, 

by contrast, compels us to severely restrain all these drives.  Its implementation in a post-

capitalist economy will therefore make unprecedented ethical and lifestyle demands of our 

species.  Humankind's ecological survival largely depends on our capacity and willingness to 

meet these non-biological imperatives. 
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Chapter 2 
The ENL Framework 

In chapter one I presented ENL's economic logic, which specifies its goal and its assumptions 

about humankind and nature.  In this chapter I describe some basic attributes of the ENL 

framework, which is the formal expression of this logic.  I have already said that ENL strives for 

social neutrality to avoid progressive bias, and that it is technologically neutral to restrict the idea 

of progress to increased sustainable well-being.  Below I discuss its other key features: the scope 

of its analysis, the economic abstraction it employs, its broad perception of the economic 

process, and its analytical tools. 

Because ENL is a new mode of economic thought, it unavoidably introduces a large number 

of technical terms.  When a new or unfamiliar term is first defined, it is printed in bold italics.  If 

you forget a definition as you proceed, please consult the book's glossary. 

A. ANALYTICAL SCOPE 
Analytical scope refers to the boundaries of ENL's subject matter, thus identifying the range 

of topics for which the framework takes analytical responsibility.  As previously stated, ENL is 

not intended to replace economic thought as a whole.  Instead, it is exclusively a guiding 

framework.  This means that it provides concepts and analytical tools to establish rational 

economic objectives, but it has nothing to say about an economyôs detailed operations.  Another 

type of economic theory, called a functional framework, must be employed for this purpose. 

A strong temptation that must be avoided in developing a guiding framework is to cast the net 

too wide by inviting non-economic issues into an economic theory.  ENL avoids this trap by 

adopting a narrow analytical scope.  This focuses attention on the economic logic itself and 

avoids diluting it with non-economic concerns. 

The framework's analytical boundaries are established by first noting that an economy's 

ultimate purpose is consumption - the assimilation and utilization of outputs to satisfy human 

consumption desires.  For consumption to occur, outputs must be assigned to consumers, a social 

act called distribution.  Consumption and distribution in turn require that outputs are produced, 

and production means that inputs must be allocated to the desired outputs.  ENL's analytical 

scope is this chain of core economic activities: humankind's distribution and consumption, the 

allocation and production these entail, plus any the directly related topics. 

B. GEOGRAPHICAL SCOPE 
In standard economics the geographical unit of analysis is typically the country.  Statistics 

such as gross domestic product (GDP) and trade deficits refer to specific countries, and most 

economic policies are developed on a national basis.  In ENL the country is seen as a purely 

political entity, without special economic significance.  The framework treats the geographical 
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unit of analysis as either a region or the world as a whole.  If the unit is a region, this can be an 

area within a country, a country itself, or a collection of territories up to but not including the 

entire world.  Geographical scope in ENL is thus either regional or global.  When the term 

"economy" is used in this book, it refers to the chosen geographical unit. 

ENL gives analysts a choice of geographical scope because this provides analytical flexibility.  

Political borders can be respected or ignored depending on the nature of the analytical project.  

Global scope can be used if the world is usefully perceived as a unified economic community.  

Regional scope can be employed if this unity is absent, or if a more restricted area must be 

directly addressed for other reasons. 

C. ECONOMIC ABSTRACTION 
Systematic thought about any complex reality demands that we ignore its minor details and 

focus on its most significant features.  This distinction sets the stage for all subsequent 

development and is thus of central importance.  When combined with ENL's analytical and 

geographical scope, the economic abstraction fully defines the range of its conceptual universe.  

The abstraction is shown in figure 2-1.  Its components are briefly described here and will be 

treated more fully in the coming chapters. 
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This diagram uses solid lines to depict flows that are predominantly physical, and dashed lines 

for flows that are mostly non-physical.  It divides the economic world into three major 

components: human beings, nature, and the economy itself. 

Human beings are at the heart of ENL's economic concerns, and are therefore placed at the 

top of the abstraction diagram.  As can be seen from the arrows, people interact with the 

economy in three ways: through the consumption of final outputs, the provision of labor, and the 

health effects from the environmental consequences of production. 

The box marked "economy" contains final and intermediate outputs.  A fi nal output is one 

that is directly consumed, such as a house, a book, a donut, and a manicure.  By contrast, an 

intermediate output is not directly consumed, but is instead used in the production or 

consumption of other outputs.  Some outputs can be both, depending on their application: a train 

can be used for leisure travel or to deliver cargo; a computer can be used to play games or to 

write business reports.  Because many final outputs are physical objects, consumption is shown 

as a solid line.  Labor is not a physical flow and is therefore shown as a dashed line. 

The distinction between final and intermediate outputs is important because our consumption 

desires are met exclusively by final outputs.  Producing intermediate outputs may be good for 

business, but from ENLôs perspective they are simply a means to an end: the production of final 

outputs that can enhance human well-being. 

Inside the box marked "nature" are renewable and nonrenewable resources, which flow from 

nature into the economy.  Nature also has the capacity to absorb the economy's wastes, and it is 

subject to habitat destruction.  These are represented by arrows going the other way - from the 

economy to nature. 

Renewables are mostly resources associated with the sun's radiation: the organic components 

of the biosphere plus the hydrological and atmospheric phenomena resulting from solar energy.  

Although independent of the sun, the geothermal energy from the earth's interior is also included 

in this category.  Nonrenewables are materials found at or near the Earth's surface that are not 

regenerated over time periods that are meaningful to humankind.  Examples include minerals, 

fossil fuels, topsoil for agriculture, and water.  Such natural assets are stored, in finite amounts, 

in accumulations called stocks. 

Habitat destruction refers to the degradation of living conditions for non-human species as a 

consequence of humankind's economic activities.  This can result in the weakening of species 

through population declines, and also their extinction.  Wastes are the material residues of 

economic activities.  Included in this category are pollution, materials discarded during 

production, and outputs that are thrown away at the end of their useful lives. 

The four main interactions between nature and the economy - habitat destruction, wastes, 

renewables, and nonrenewables - are called natural flows.  The first three have a biological basis 

and are therefore called biological flows.  Such flows, which are associated with ecological 

degradation and threshold effects, are used in ENL to help set production limits.  The fourth 

type, nonrenewables, does not have a biological basis.  These resources are subject to depletion, 

but not to degradation or thresholds, and are therefore ignored when production limits are set. 
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D. OUTPUT LIFE CYCLE 
As just indicated, an output can be considered from two different perspectives: as a discrete 

commercial product, or as part of a chain of activities that ends in consumption.  Standard 

economics usually takes the first view, which is aligned with business realities and sees each 

output as a profit-making opportunity.  In this perspective, for example, the extraction of raw 

materials for bus components, the manufacture of these components, the construction of the bus 

itself, and the recycling or disposal of the disused bus are all treated separately. 

The second view might be called the social perspective.  This sees all bus-related activities as 

a unified process that results in bus transportation services.  ENL adopts the latter view, and 

refers to the unified process as the output life cycle.  See figure 2-2. 

 

For durable outputs like houses, ships, furniture, and buildings, all five stages apply.  For non-

durable outputs like food there is no maintenance stage, but disposal does apply.  This is the 

vexing problem of dealing with human wastes in a sanitary manner to prevent disease and to 

return nutrients to the soil. 

ENL uses the life-cycle approach because one of its central tasks is to help a society 

determine if, and in what quantity, an output should be produced.  This can be rationally 
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established only if the values and costs associated with the entire economic chain are estimated 

and compared.  For example, the production of tires can be analyzed separately for business 

purposes, but their human desirability can never be considered in isolation.  Tires on their own 

cannot be consumed and therefore have no value to offset against the cost of their production.  

For ENL the life-cycle perspective is therefore unavoidable. 

E. MARGINAL ANALYSIS 
Although standard economics is frequently criticized in this book, the field deserves praise for 

its formalization of marginal analysis.  This is a method that emphasizes incremental changes in 

quantities rather than the totals we tend to emphasize in daily life.  For example, if a quantity 

increases from seven to nine, the marginal view will highlight the difference between them - plus 

two - rather than the original and final figures. 

Marginal quantities are central to economic thought because they allow us to establish an 

activity's optimum level, which maximizes its resulting benefits.  Because ENL is deeply 

concerned with such maximizations, it is strongly committed to both the optimization and the 

marginal analysis they entail. 

For those unfamiliar with the marginal approach, an example with make the method more 

concrete.  Imagine you are stranded on a tropical island.  In order to stay alive you must gain 

enough energy from the island's food sources to fuel your internal fires.  It takes energy to gather 

food, so you must balance your energy gains against your losses.  What is the best strategy for 

obtaining your sustenance?  It turns out that you will maximize your survival chances if you 

continue hunting, fishing, and picking berries until the next unit of food - the marginal unit - 

requires more energy to obtain than the energy you would gain from its consumption.  If you 

gather less food than this, you are not gaining as much net energy as you could from your 

surroundings.  If you gather more, your overexertion will result in lost net energy.  In either case 

you could perish in a difficult environment. 

F. GRAPHS AND QUANTIFICATION 
Before proceeding to ENL's concepts and analytical tools I must address the graphs I will use 

as well as the underlying issue of quantification. 

When employed in the physical or social sciences, graphs fall into two categories: those that 

express known quantitative relationships through empirical curves, and those that express 

general conceptual relationships through notional curves.  Each category is indispensable in its 

proper sphere.  Let me illustrate this with two examples from scientific sources. 

A physics text I own shows a graph that relates the force on a car as a function of time during 

a crash impact.  Force is on the vertical axis, in Newtons.  Time is on the horizontal axis, in 

seconds.  The curve, which traces the destruction of a Mercedes-Benz over 120 milliseconds in a 

test environment, is based on actual measurements and is therefore empirical. 

A completely different situation exists for scientists who are studying the prevalence of life in 

the universe.  Controlled conditions do not exist in this sphere, so direct measurements are 
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impossible.  Nevertheless, the book Rare Earth shows a graph that relates species diversity to 

mass extinction events. (p. 172)  Diversity is on the vertical axis, without units.  Mass extinction 

events are on the horizontal axis, also without units.  There are two curves, depicting two 

possible relationships between the variables.  Although these curves are entirely notional, they 

accurately express the authors' exploratory ideas. 

Aside from their conceptual significance, such curves are important because they provide 

investigators with both the guidance and incentive to transform them into empirical curves.  

Once a curve is drawn, economists can examine statistical data and try to substantiate the 

relationship being depicted.  Where such information is lacking, they can initiate efforts to 

collect it. 

In brief: So long as the underlying ideas are sound, notional curves can accurately depict 

general relationships, permitting the analyst to draw broad conclusions.  Such curves are 

frequently indispensable in the early stages of theoretical development.  Because ENL is in its 

infancy, all the graphs in this book express broad conceptual relationships using notional curves. 

 

https://www.amazon.com/Rare-Earth-Complex-Uncommon-Universe/dp/0387952896/ref=sr_1_1?dchild=1&keywords=rare+earth&qid=1627763059&s=books&sr=1-1
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Chapter 3 
Consumption and Value 

Value and cost are the central concepts in economic thought.  As such they have been 

subjected to various ideological distortions over the centuries.  If the reader is unaware of these 

developments it will be difficult to understand the modifications made in ENL.  This chapter and 

the next therefore include brief histories of these ideas before describing their ENL counterparts.  

To begin, however, let me present an overview of the economic process in order to place the 

value concept in its broad economic context. 

A. DISTRIBUTION AND CONSUMPTION 
Economies vary widely due to differences in technology, culture, type of economic system, 

and many other factors, but they share a set of core activities.  When these are combined, they 

form the generic economic process shown in figure 3-1. 

 

The predominantly physical aspects of the process are indicated by solid arrows.  For 

example, inputs such as natural resources and machines are converted by production into final 

outputs, and these outputs are then consumed.  The exclusively social aspects of the process - 

allocation and distribution - are indicated by the dashed arrows.  Allocation refers to the 

decisions that determine which inputs will be used to produce which outputs.  This is a critical 

stage because it is the starting point for all subsequent activities.  The other social aspect of the 

economic process is distribution, which determines by whom, and in what quantities, outputs are 

consumed.  (ENL in fact broadens distribution to include labor and wastes, but for simplicity this 

is ignored in the diagram.) 
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I begin with the components at the right side of the diagram - distribution and consumption - 

because consumption is the economyôs end, whereas allocation and production are the means 

used to achieve this end. 

B. A BRIEF HISTORY OF VALUE 
In economics, value is what human beings desire in an object or service.  Water has value 

because it supports life, a bicycle because it provides transportation, and music because it gives 

us pleasure.  In a simple economy without money-based exchange, this meaning is the only one 

that applies.  In an exchange-based economy such as capitalism, it is necessary to distinguish 

between use-value and exchange-value. 

Use-value is the direct usefulness of an object or service to human beings, as indicated by the 

above examples.  Exchange-value by contrast refers to indirect usefulness - the capacity of one 

commodity to be exchanged for another.  For example, if four units of commodity A are 

normally exchanged for one unit of commodity B, then the exchange-value of B is four units of 

A. 

Something can have use-value without having exchange-value.  Rocks can be useful, and air 

certainly is, but because these items are readily available under normal circumstances they 

cannot be exchanged for anything else.  The converse is not true: something cannot have 

exchange-value without having use-value.  Even if something was produced with great 

expenditures of time, labor, and natural resources, it cannot be exchanged for another output 

unless someone besides the producer finds it useful. 

Standard economics today uses the term "utility" instead of "use-value", but there is no real 

difference between the two, so use-value as a concept still exists in mainstream thought.  This is 

not the case for exchange-value.  As the result of a bitter ideological struggle, this concept has 

largely disappeared from view.  Let me briefly tell this important story. 

Adam Smith proposed early in The Wealth of Nations (1776) that labor time should serve as 

the measure of exchange-value: 

"Labor alone, therefore, never varying in its own value, is alone the ultimate and 

real standard by which the value of all commodities can at all times and places be 

estimated and compared.  It is their real price; money is their nominal price only." 

(p. 63) 

However, Smith felt that this was true only in the early stages of a society's economic 

development, and that the principle does not apply to a modern economy.  Despite Smith's 

ambivalence about the role of labor in exchange-value, his idea was picked up by two other 

economic thinkers: David Ricardo and Karl Marx.  In Marx's version, labor time is capitalism's 

estimate of the social resources required to produce a commodity, and as such it plays a central 

role in the system's functioning. 

Marx used the labor theory of exchange-value as his main conceptual tool for explaining 

capitalism's internal dynamics and systemic tendencies, especially in his major work, Capital.  

Given his revolutionary commitments, however, his interpretation was unacceptable to standard 

thinkers.  They initially responded by rejecting his theory as a valid explanation of exchange-

https://en.wikipedia.org/wiki/Adam_Smith
https://www.amazon.com/Wealth-Nations-Adam-Smith/dp/1505577128/ref=sr_1_4?dchild=1&keywords=Wealth+of+Nations&qid=1627764426&s=books&sr=1-4
https://en.wikipedia.org/wiki/David_Ricardo
https://en.wikipedia.org/wiki/Karl_Marx
https://www.amazon.com/Capital-Vol-Only-Complete-Unabridged/dp/1791968465/ref=sr_1_2?dchild=1&keywords=marx+Capital&qid=1627764523&s=books&sr=1-2
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value, and then expunged the term from economics entirely.  If you examine the index or 

glossary of an economics text today it will almost certainly be absent, and even "value" by itself 

is becoming rare.  Standard economists today have little interest in capitalism's systemic features 

and have shifted their attention almost entirely to market phenomena that can be analyzed with 

the less nettlesome concepts of utility and price. 

Exchange-value and price are indispensable in a functional framework because they help 

explain the operations of a market-based economy.  However, the concepts are not useful in 

setting broad economic objectives, and therefore play no role in a guiding framework.  ENL 

therefore defines only use-value, which is how "value" by itself will henceforth be used.  Despite 

the universal interpretation of use-value as subjective in functional frameworks, there is nothing 

illogical about treating it as objective for guiding purposes.  As will be seen, this is the approach 

taken by ENL. 

C. VALUE AND COST ARE HUMAN MEASURES 
Over the past several decades, as environmental concerns have grown, the concepts of value 

and cost have increasingly been applied to ecosystems and natural resources.  The motivation for 

doing so is obvious: if the environment has monetary value, and if its destruction incurs a 

financial cost, then the natural world will be taken into account when economic decisions are 

made.  This idea underlies much of ecological economics and natural capitalism. 

It is true that the application of value and cost to nature can be effective as a short-term 

response to environmental degradation.  This approach uses capitalismôs own measurement 

standard of money to modify the systemôs operations and to decrease its ecological impact.  

However, ENL is intended to be part of a transformative shift that replaces capitalist logic for 

guiding purposes and results in a post-capitalist economy.  In this far deeper context, value and 

cost cannot be extended to nature.  Let me briefly explain why this is so. 

Although human beings are integrated with the natural world in many ways, from the 

economic perspective the two are in distinct categories.  Human beings are the economy's end, 

whereas nature provides its resources and establishes its constraints.  People can make 

autonomous choices, but much of nature cannot.  People can share experiences with their fellow 

human beings, but we cannot readily do so with nature.  Because of these fundamental 

differences, it is impossible to apply the concepts of value and cost to both humankind and 

nature in a conceptually coherent manner. 

The problem relates to an extremely important concept in economic thought: 

commensurability.  This is the idea that entities can be measured by the same yardstick, and thus 

quantitatively compared, only if they are qualitatively the same or sufficiently similar.  

Considered economically, people and nature are qualitatively different, and trying to apply the 

same economic yardstick to both would create insurmountable conceptual problems. 

Let me now move beyond these preliminaries to consider a measurement standard for value 

and cost that is consistent with ENL's economic logic and is suited to its analytical aims. 

https://en.wikipedia.org/wiki/Natural_Capitalism
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D. ENL'S MEASUREMENT STANDARD 
Developing such a standard is challenging because of the pervasive influence of standard 

economics.  The discipline has convinced virtually all economic thinkers that the only valid way 

to assess value is through subjective desires, and that these must be measured by the money 

people are prepared to pay. 

It should be noted at the outset that, once a standard of value is established, the cost standard 

must be its opposite or negation.  For example, if ENL were to choose increased happiness as its 

standard of value, then decreased happiness would have to be its standard of cost.  The reason for 

this close relationship is that the framework must offset cost against value to determine the net 

effects of economic activities on human beings.  Unless the two are commensurable, as 

explained above, this is logically impossible.  Let me now return to the search for a standard of 

value. 

ENL's goal for the economy is humankind's sustainable well-being.  "Sustainable" means that 

natural limits are not violated.  The term "well-being" is defined in chapter four, but for now I 

will use the dictionary meaning: satisfactory conditions for existence.  Because an analyst can 

choose global geographical scope, ENL's goal must apply to the world's entire population, 

irrespective of cultural or social differences.  The framework's value concept must therefore 

capture our normal understanding of well-being, and it must permit well-being to be achieved in 

a sustainable manner on a global scale.  In addition, because ENL strives to be as rigorous as its 

subject matter permits, the concept must allow for quantification and thus empirical 

development. 

Another critical consideration is that the measurement standard cannot be subjective.  Using 

the strength of individual desires as the measure of value would contradict ENL's goals in two 

ways. 

First, desire is not directly measurable, and thus cannot be used to ensure that well-being has 

been achieved.  The strength of subjective desire can be gauged only by an external 

representative such as money.  This allows the rich to express their consumption desires much 

more effectively than the poor, thereby focusing production on the luxuries of the few rather than 

the requirements of the many. 

The second reason is that subjective desire does not necessarily express genuine well-being.  

Under capitalism, desires are incessantly manipulated by social influences such as advertising, 

media images, and peer pressures.  Many consumption desires are nothing more than the deeply 

implanted urges of corporate marketing campaigns.  Such influences result in both the qualitative 

distortion and the quantitative expansion of our consumption demands. 

If ENL's standard of measurement for value and cost cannot be subjective, it must be 

objective - that is, it must be based on the publicly observable state of the external world rather 

than the private experiences of the individual's internal world.  This was acknowledged several 

decades ago by ecological economist Herman Daly, who said that value should reflect, ñ... the 

objective needs of human beings or other species considered as biological entities ... ᾴ  (Steady-

State Economics, p. 213) 

To summarize, we are looking for an objective factor in the human realm that captures our 

normal understanding of well-being, permits quantification, applies on a global basis, and is 

https://en.wikipedia.org/wiki/Herman_Daly
https://www.amazon.com/Steady-State-Economics-2nd-Herman-Daly/dp/155963071X/ref=sr_1_2?dchild=1&keywords=Steady-State+Economics&qid=1627766556&s=books&sr=1-2
https://www.amazon.com/Steady-State-Economics-2nd-Herman-Daly/dp/155963071X/ref=sr_1_2?dchild=1&keywords=Steady-State+Economics&qid=1627766556&s=books&sr=1-2
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subject to natural limits.  I have found only one factor meets all these criteria: humankind's 

physical health. 

Physical health is objective in that it relates to our externally observable state: it can be 

quantified through strength, flexibility, freedom from disease and injury, and many other readily 

accessible attributes.  It puts rich and poor on roughly the same plane and can be applied, with 

only minor adjustments, to all societies and cultures.  It restricts consumption based on the 

physical limitations of the human body.  Numerous studies have shown that physical health is 

strongly impacted by our emotional states and stress conditions; it therefore serves as a proxy for 

general health. General health, in turn, is for most people the central aspect of happiness and 

well-being. 

Based on the above reasoning, ENL's assessment of a final output's value is the degree to 

which it increases the physical health of human beings through consumption.  Conversely, its 

assessment of a final output's cost is the degree to which it decreases physical health through 

production.  These broad statements are refined in what follows.  For brevity, I will in most cases 

shorten "physical health" to "health". 

E. POTENTIAL VALUE 
ENL includes two use-value concepts: potential value and effectual value.  Both derive from 

the work of John Ruskin, a 19th century social thinker who wrote several books on economics.  

Although Unto This Last (1860) is better known, the value concepts were formally introduced in 

a later work, Munera Pulveris (1862).  Ruskin actually referred to "intrinsic value" instead of 

"potential value", and this was initially true for ENL as well.  I shifted to the latter term to avoid 

confusion with several current usages of "intrinsic value". 

Potential value, when it is positive, is the maximum capacity of a final output, over the 

duration of its useful existence, to increase health.  If an output has the opposite effect - if it 

decreases health - its potential value is negative.  Based on the assumption that a consumer can 

always be found to extract an output's maximum health benefits, potential value is the same at all 

output quantities.  Potential value is used in ENL to judge the quality of outputs resulting from 

production. 

The key word in the above definition is "capacity."  An apple, for example, has the capacity to 

increase health, but it can also be thrown away or allowed to spoil.  Its health benefits constitute 

only a potential, which may or may not be realized.  The apple must be eaten, while reasonably 

fresh, by someone who can assimilate its nutrients.  Only then will its potential health be fully 

transformed into actual health. 

Recall that final outputs are objects and services that are directly consumed, such as food, 

furniture, and haircuts.  This is the only type of output that has potential value.  While 

intermediate outputs are required for most economic activities, they are not consumed as end 

products and do not contribute directly to health.  They therefore fall outside the term's 

definition. 

https://en.wikipedia.org/wiki/John_Ruskin
https://www.amazon.com/Unto-This-Last-John-Ruskin/dp/1978348622/ref=sr_1_1?dchild=1&keywords=Unto+This+Last&qid=1627836181&s=books&sr=1-1
https://www.amazon.com/Munera-Pulveris-Elements-Political-Economy-ebook/dp/B07F1QZRJV/ref=sr_1_8?dchild=1&keywords=Munera+Pulveris&qid=1627836217&s=books&sr=1-8
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As stated, potential value is a constant quantity, and is therefore plotted on a graph as a 

straight horizontal line.  This line can be in the positive or negative range, or it can be zero.  See 

figure 3-2. 

 

The quantity of the output being produced per unit of time, or output rate, is on the horizontal 

axis.  Marginal health is on the vertical axis.  The letter "Q" (quantity) is used in all ENL graphs 

to represent the current output rate.  The output's total positive potential value is the area under 

the positive potential health line, from quantities 0 to Q.  This is the shaded area in the above 

diagram. 

Although the potential value of an output is fixed at any particular time, it is not necessarily 

fixed over time.  Food provides a particularly worrisome example of declining potential value.  

According to US and Canadian government statistics, there has been a marked drop in the 

nutritional value of many foods since 1963.  The calcium content of tomatoes has decreased by 

about 60%, the vitamin C content of broccoli by 45%, and the vitamin A content of chicken by 

50%.  Such decreases would be represented by the downward shift of the positive potential value 

line from one time period to another. 

Cigarettes, harmful drugs, and poisonous substances clearly have negative potential value and 

are depicted by a negative horizontal line.  Changes in potential value are possible here as well.  

For example, if e-cigarettes are less destructive to health than standard cigarettes, their potential 

value will be higher (less negative), thereby shifting the potential value line upward. 


























































































































































