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Preface

Economics is the study of humankindr@duction consumptionand directly related matters
Today the word is used primarily in reference to standard or mainstream economics, which
addresses thesepicsfrom the capitalist perspective. As discussed in my bgokth
Ecological Revolutioncapitalism must bargentlysuperseded if the young arehtave any
chance oBurviving 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 dereloping ENL was an incident at Simon Fraser University, where
| studied economics in the early 1990s based on my environmental concerns. At the time | was
still a progressive, and one day | was challenged by a conservative professor to support my
classr@m assertions with a progressive economic theory. This didn't exist, so | was unable to
respond. Deeply humiliated, | resolved to fill this massive gap. The initial result was called
Progressive Economics. After a few years this was changed to Hurmaonkics, and about a
decade later | settled on ENL.

My first book on ENL was selpublished in 2007. Five editions were galiblished
subsequently, making this the seventh. However, my work has been almost completely ignored,
so | am treating past veosis as personal struggles to produce the final version presented here.
In that sense, this is thmok'sfirst edition.

The main chang® ENL over the years has been to rid the framework of its progressive bias.
Standard economics is deeply compromisechiise it smuggles capitalism's ecocidal logic into
its analpis. 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
whoseparticipationwill be requiredtio achievea sustainable world.

The reader will likely find the texb besuccinct and even terse. This is intentional: the
absence of superfluous details focuses attention on the facts presented and the logic applied. In
my experiencauthorsfrequently use verbosity mask logical incoherence. Even if this is not
the case, such elaborations make it difficult to follow theatglprecise train of thought.

The full development of an economic theory is beyond the dgpaEfa@neperson. This book
is therefore intended as the starting point fostaust anccomprehensive theory for sustainable
well-being. My hope is that | have taken the first step in the right economic direction, and that
strong analysts will soon cect, extend, and deepen my preliminary ideas.

Frank Rotering
Gabriola, Canada
September2021
ecologicalsurvival.org
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Introduction

A. THEURGENNEED FOR AUSTAINABLECONOMIG

As statecabove my initial motivation for developing ENL was the absence of a progressive
economic theory Howevey its primary purposat this poinis to help the young survive the
ecological crisis. Considered more broadly, ENL's main gdalhslp prevent ecological
collapse in the hope of preservingmankind'sivilized existence on this fragile planet.

Humarkind has so far donexactlywhat 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 expangiargs inevitable that wevould one
dayviolate the Earth's natural limits. This in fact occurred in the 1950s when greenhouse gas
concentrationgxceeded their longerm maximumevelsand ecosystems began their rapid
decline. To prevent the collapse sbcietiesand the untolanisery that would resylhumankind
mustrapidly shift from its expansionary past to a contractionary and then stable future.

Standard economics cannot serve this purpose because it reflects thelgresdhogic of
capitalism- the system that now donates the global economwlthough the standard
discipline is useful for analyzing markets awbnomidbehavior, it lacks the concepts and
analytical toolgequiredfor sustainallity . The same is true fercological economigavhich
arose in the late 1980s as a response to the environmental ignorance of mainstream Tiiakers.
field correctly locates the economy within the natural wdrldt clings tomainstream
assumptions and cartrachieve the optimal economic scale it purportedly seeks.

Given this theoretical landscameeweconomic theory is now an existential necessity.
Valid economic ideas from our expansionary past must be retained, but novel ideas and methods
for our postexpansionaryuture must be quickly introduced. Thesensideration®iaveguided
ENL's conceptuatevelopment.

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
givenits stated goal, and another is needed to analyze its operatitimsse objectives are being
pursued. | call the first guiding frameworland the secondfanctional framework ENL is a
guiding framework with the goal of sustainable wading. A functional framework to analyze
ENL-based economies will also beyered, but this important workwhich will presumablybe
based on mainstream concepisust be left to othersl. briefly discuss its development in
chapter 10.

The ENL framework isndependenin 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
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that time. In this respect ENL differs sharply from ecologecainomics, 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 originso as to gaisuppot from across the political spectrunsocial
neutralitymeans 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. A one important consequence, ENL does not definebeeilg but nstead
provides the concepts required for sockapecific definitions. This approach avoids the
imposition of values and norms that could disastrously alienate one side or the other.

TheENL framework also adheres to the principld¢esfhnological neutraty. This means
that economic progress refers exclusively to increases in sustainablewmgll Factors such as
economic growth, greater scientific knowledge, and rising technicaistigalion 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 claaterized as varying from a low to a high level of complexity.

ENL is alsointended to be rigorous and cohersathat it can serve assolid foundation for
future development. Ebook thus defines new or unfamiliar terms as they arise, carefully
adhees 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 avironmentalandsocialcollapse. Howewe as this ideingwritten inthe summer
of 2021, it is increasingly evident thetivironmentatollapse has already begun. Widespread
floods, droughts, storms, and unprecedented heat are now destroying the infrastructure that
undergirds civilized life.lt is therefore necessary to consider ENL's potential role in rebuilding
societieon a sustainable basis if the destruction continues. Two points must be made in this
connection.

First, themilitant struggle for youth survival, as describedrinuth 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 cgrerhapse salvaged. To achieveen these modest aims it will be
necessary toonfrontcapitalisn'sgrowth-obsessed leadeasddemand theapidimplemenéation
of the rational crisis response

The second point is that ENL was developed from the rebuilding perspetivarious
pointsl imagined how the resources of a newlgcovered island might be sustainably exploited
as its population grew and its economic activities expanded. This was done for conceptual
clarity rather tharsocialrestructuring, but the analytical results aredame. | conclude that, if
organized human lifean bemaintainedr restoreda mature form of ENL could play a central
role in restoring our species to a sustainable state.
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In chapter one | descrilmapitalism's ecocidaoals and assumptions, and how these are
modified in ENL Chapter twahenexplains how the framework is structured to implemeat th
ENL perspective The seven chapters that follow cotte frameworls technical concepts and
analyical methods.The last chaptattiscussesomeresidual topics and includssiggestions for
ENL'simprovement The bookstwo appendixesre theglossaryanda proposed public
statement by concerned economic thinkers.
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Chapterl
Economic Logic

The essence of any economic system isagtmomic logic This term refers to an economy's
goal and its assumptions about humankind and nature, which together determine its broad
operdions. 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 | first describe the expansionary logic of capitalighen 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 capitalismeh&sre the medieval business owners
who were materially dissatisfied with the restricted production of the feudal economy. A useful
guide to economic and social developmehigngthis period isA History of Business in
Medieval Europe, 1260550 According to he authors

"... medievabusiness 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 ornamentand’ (p. 2f)

The authorslsonotethat 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 theutput feual
economy into a higloutput capitalist economy to get it. Capitalism's economic logic thus
expresses the desgated desirky elitesfor the expanded availability of luxury goods and
services, and more generally fapid economic growth. This doestmmply 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 economiccloghich is depicted in figure-1.
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CAPITALIST
ECONOMY

A Unlimited Unlimited
# Natural . Natural
atura GOAL- Si:;I:JSra

Sources
MAXIMUM

PROFITS &

GROWTH

OUTPUT MIX:
Affordable Consumers
desire

Figure 1-1. Capitalism's economic logic

There are six factors in all. The most important of tlaesthe closely relatedjoak of
maximum profitsandrapid economic growth. Supporting thegmlsare 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 indefinitelyybavailablesubstitutes. 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 showtt@nbeft, 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 economglgput 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 begato replace feudalism during the 16th century. At that time nature's sources
were still abundant, and its sinks remained largely intactis Tlom the environmental
perspective, the economic logic adopted by the early capitalista m@asonablehoice
Unfortunatelythis situation changed dramatically over time: centuries of rampant growth
depleted many sources, and critical sinks filled up and then overfloBeguitalism's economic
logic was thus environmentally rational at its inception, but bechsastrously irrational as the
systens expansioiseverelydamagedhe natural world.
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The significance of the logic's three social factors is thatdigeyficantly degradehe
populace's quality of lifeTreating workers exclusively as labor inputs igrsothe 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 aeprdeet Treating the
populace exclusively as consumaegjlectghe effects of consumption on their bodies and
minds. Some onsumption enhansevell-being and provideenjoyment, but dangerous
products can cause substantial harm. Finally, determining an economy's output mix through
affordable desire means that protioic will be heavily skewed towards the wantgteaffluent.
As environmental conditiongeteriorateand consumption declines, this could result in severe
social instability that could hamper efforts to create a sustainable world.

B. ENL'SECONOMIC 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 richamt@ally became a profound
ecological threat. The task now is to develop a replacement logic bwhisustainable and
takes a broader view of workers and consumers. My proposal for this new Isigoavisin
figure 1-2.

ENL-BASED
ECONOMY

Limited Limited
Natural Natural

Sources GOAL: Sinks

SUSTAINABLE
WELL-BEING

OUTPUT MIX:

Needs, wants,
and natural Consumers
AND
Human
Beings

limits

Figure 1-2. ENL's economic logic
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The same model is used, the six factors can be directly compardtbte 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 wbking. "Sustainable" is the
standard term, indicating théte economy remains withemvironmentaboundaries "Well-
being", however, hasuniquemeaning within ENL.This term refers to the socialgpecified
combination of physical health, which is an objective factor, and life enjoynvhidh isa
subjectve factor. The goal ofan ENL-based economy iséheforeto 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 econordyiwea by
consumption, and consumption under ENL logideserminedy needs, wants, and natural
limits. These factors are consistent with the above goal: satisfying needs serves physical
health, satisfying wants serves life enjoyment, and respectingahBimnits protect sources
and sinks.

3. NATURAL SOURCES: Capitalism'sassumptiorof infinite natural sources is
environmentally dangerous because it drives capitalists to destroy ecosystidragextract
increasingly scarce resources and their substitutes. ENL lagtréfats sources as limited
and requiring careful allocation to maximize tlegulting economic benefits.

4. NATURAL SINKS: This is thecritical environmental factor. As is nopainfully obvious,
Earth systems are acutely sensitive to increases in greenhouse gas concentrations, which result
in global warming and ocean acidifizat. 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 logictreatsworkers as bdt labor inputs and human beings. As labor
inputs they are commodities in a labor market, as under capitalism. As human beings,
however, their wetlbeing must be taken into account. Thus, when a new machine is being
considered to increase productivity, BNL 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 woulddmomicallyirrational and would thsbe
rejected.

6. POPULACE: Thepopulacds treated irasimilar 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 wbling must again be considered. This means that
ecaomic decisions must take into accountithpactsof consumption ooththeir health
andlife enjoyment.

GivenENL's principle of social neutralitpthe economidreatment of human beingslaégely
a social choice. However, as consumption declindsatransition to a sustainable society, a
minimum level of equity will beequiredfor social stability. Unless workers and the populace
are treated fairly, this stability will be severely threatenieds thus likely that, whether a society
is progreswse, liberal, or conservative, capitalism's narrow assumptions about workers and
consumers will have to be substantially modified.
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C. SUMMARY

Figure 3 providesa summary of the logic comparison above. The four factors relating to
sustainabilityare incolored fonts: red for the ecocidal aspects of capitalist logic and green for the
sustainable aspects of ENL logic.

CAPITALISM ENL
GOAL Maximameseiits Sustainable well-being
and growth
OUTPUT MIX Affordable desire Noads iants
natural limits
NATURAL SOURCES Unlimited Limited
NATURAL SINKS Unlimited Strictly limited
WORKERS Labor inputs only Labor mput:t: and
human beings
POPULACE Consumers only Consumers.m
human beings

Figure 1-3. Economic logic comparison: capitalism and ENL

The abovediscussiorwould beincomplete without acknowledging a disturbimgt
indisputablefact: capitalist logic is consistent with humankind's biological nature, but ENL logic
is not. As biologicabeingswe strive to increase our consumption, swell our numbers, and
expand our territories. These impulses are precisely eamatialistiogic supports. ENL logic,
by contrast, compels us to severely restadlithese drives. Its implementation in a post
capitalist economy will therefore make unprecedented ethical and lifestyle demands of our
species. Humankind's ecological survival largelyedals on our capacity and willingness to
meet these nehiological imperatives.
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Chapter2
The ENL Framework

In chapter one | presented ENL's economic logic, which speitgigeal andts assumptions
about humankind and nature. In this chaptdcribesome basic attributes of the ENL
framework, whichis theformal expressn of this logic. | have alreadyaidthat ENL strives for
social neutrality to avoid progressive bias, #mat itis technologicdly neutralto restrict the idea
of progress to increadsustainable welbeing. Below discussts other key featureshe scope
of its analysisthe economic abstractioih employs its broad perception of the economic
process, ands analytical tools.

Because ENL is a new mode of economic thought, it unavoidably introduces a large number
of technical terms. Whenrgew or unfamiliatem is first defined, it is printed ibold 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 br which the framework takes analytical responsibility. As previostsited ENL is
not intended to replace economic thought as a whole. Instead, it is exclugjuedyng
framework This meanshatit provides concepts and analytical tools to esthlphtional
economic objectives, butliasnothingto saya b o ut a n detaledoperangn®. Another
type of economic theory, calledanctional framework must be employed for this purpose.

A strong temptation that must be avoided in developiggiding framework is to cast the net
too wideby inviting noneconomic 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 norecononic concerns.

The framework's analytical boundaries are established by first noting that an economy's
ultimate purpose isonsumption the assimilation and utilization of outputs to satisfy human
consumption desires. For consumption to occur, outputshewsisigned to consumers, a social
act calleddistribution Consumption andisitribution in turn require that outpuaseproduced,
and productioomeanghat inputsmust beallocated to the desired outputs. ENL's analytical
scope is thighainof coreeconomic activities: humankind's distribution and consumptioe,
allocation and production these entpllysany thedirectly related topics.

B. GEOGRAPHICAL SCOPE

In standard economics the geographical unit of analysis is typically the country.icStatist
such as gross domestic prod(@DP)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. Thenkaork treats the geographical

-11 -



Chapter 23 The ENL Framework

unit of analysis as either a region or therld 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
entireworld. Geograpital scope in ENL is thus either regional or globalhen the term
"economy" is used in this book, it refers to the chosen geographical unit.

ENL gives analysts a choice of geographical scope betaisggovidesanalytical flexibility.
Political borders can be respected or ignored depending on the nature of the analytical project.
Global scope can be used if the worldisefully perceivedas a unified economic community
Regional scope can be employed if thisty is absent, or if a more restricted area must be
directly addressed for other reasons.

C. ECONOMIC ABSTRACTION

Systematic thought about any complex realgynandghat we ignorets minor details and
focus onits most significanfeatures. This digiction sets the stage for all subsequent
development and is thus of central importance. When combinedEiNItts analytical and
geographical scop#ieeconomic abstraction fully defines the range of its conceptual universe.
The abstraction is shown figure 21. Its components are briefly described here asitbe
treated more fully in theoming chapters

HEALTH
EFFECTS HUMAN CONSUMPTION
BEINGS | LaBoR
|
i
\ 4
HABITAT
DESTRUCTION
WASTES
RENEWABLES >
INTERMEDIATE
NON- > OUTPUTS
RENEWABLES
ECONOMY

Figure 2-1. ENL's economic abstraction
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Chapter 23 The ENL Framework

This diagram uses solid lines to depict flows that are predominantly physical, and dashed lines
for flows that are mostly nephysical. It divdes the economic world into three major
components: humadpeings nature, and the economy itself.

Humanbeings arat the heart of ENL's economic concerns, aretherefore placed at the
top of the abstraction diagram. As can be seen from the arrovyse preteract with the
economy in three ways: through the consumpticimed outputs the provision ofabor, and the
health effectdrom the environmental consequences of production.

The box marked "economy" contains final and intermediate outputsialPoutputis one
that is directly consumed, such as a house, a book, a donut, and a maBycooetrast, an
intermediateoutputis not directly consumed, but is instazsed in the productioor
consumption of other outputSome outputs can tmth, 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. Uaor is not a physical flow and is therefore shown as a dashed line.

The distinction between final and intermediate outpuitsrtantbecause our consumption
desires are met exclusively by final outputs. Producing intermediate outputs may be good for
busi ness, but from ENLOGS perspective they are
outputs that can enhance human voeling.

Inside the box marked "nature" are renewable and nonrenewable resources, which flow from
nature into the economy. Natualsohasthe capacity to absothe economy'svastesandit is
subject tchabitat destruction. These are represented by arrows going the othefrovayhe
economy to nature.

Renewablesremostlyresources 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 islatedin
in this category.Nonrenewablesre materials foundt or neathe Earth'ssurfacethat are not
regenerated over time periods that are meaningful to humankkxamplesnclude minerals,
fossil fuels, topsoil for agriculture, and water. Such ratassets are stored, in finite amounts,
in accumulations called stocks.

Habitat destructionrefers to the degradation of living conditions for flmrman species as a
consequence of humankind's economic activities. This can result in the weakenirges spe
through population declineandalsotheir extinction. Wastesare the material residues of
economic activities. Included in this categarg pollution, materials discarded during
production, and outputs that are thrown away at the end of thé&t liges.

The four main interactions between nature and the econtbialyitat destruction, wastes,
renewables, and nonrenewabl@se callechatural flows. The first three have a biological basis
and are therefore calldmiological flows Such flows, Wwich are associated with ecological
degradation and threshold effects, are usdeNL to helpset production limits. The fourth
type,nonrenewablesdoes not have a biological basis. These resources are subject to depletion,
but not to degradation orrésholds, and are therefore ignored when production limitsedre
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Chapter 23 The ENL Framework

D. OUTPUT LIFE CYCLE

As just indicated, moutput can be considered from two different perspectives: as a discrete
commercial product, or as part of a chain of activities that ends inmm@i®n. Standard
economics usually takes the first view, which is aligned with business realities and sees each
output as a profimaking opportunity.In thisperspectivefor example, the extraction of raw
materials for bus components, the manufactfiteese 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-gdldied activities as
a unified process thatselts in bus transportation services. ENL adopts the latter view, and
refers to the unified process as thaput life cycle See figure 2.

INTERMEDIATE
OUTPUTS

Figure 2-2. Output life cycle

For durable outputs like houses, ships, furniture, and buildings/eafitages apply. For nen
durable outpts 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 useghelife-cycle approach because one otigstral tasks is to help society
determine if, and in what quantity, an output should be produtied.can be rationally
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Chapter 23 The ENL Framework

establisheanly if thevalues and cost associated with the entire economic chain are estimated
and compared. For examptbe productionof tirescan be analyzed separately for business
purposes, buheirhuman desirability can never be considered in isolation. Tires on their own
cannot beconsumed and therefore have no value to offset against the cost of their production.
For ENL the lifecycle perspective is éneforeunavoidable.

E. MARGINAL ANALYSIS

Although standard economics is frequently criticized in this book, the field deseaiss for
its formalization of marginal analysis. This is a method that emphasizes incremental changes in
guantities rather than the totals we tend to emphasize in daily lifeexkomwle if a quantity
increases from seven to nine, the marginal viewhighlight the difference between themlus
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 maximizés resulting benefitsBecauseENL is deeply
concerned with such maximizatignsis strongly committed to botine optimization and the
marginal analysithey entail

For those unfamiliar witthe marginalapproachan example with makide methodnore
concrete Imagine you arstranded on &opicalisland. 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 thategst feir
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 fabd marginal unit
requires more energy to obtain than the energy you wgaifdfrom 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 diffiduenvironment.

F. GRAPHS AND QUANTIFICATION

Before proceeding to ENL's concepts and analytical tools | must address the graphs | will use
as well asthe underlying issue of quantification.

When employed in the physical or social sciences, graphs fatWotoategories: those that
express known quantitative relationships throagipirical curvesand those that express
general conceptual relationships througitional curves Each category is indispensable in its
proper sphere. Let me illustrate tingh two examples from scientific sources.

A physics text | 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, veh traces the destruction of a Merce@®z 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 unverse. Controlled conditions do not existhis sphergso direct measurements are
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Chapter 23 The ENL Framework

impossible. Nevertheless, the bodkare Earttshows 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 areutwes, depicting two

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

Aside from their conceptual significancechk curves are important because they pl@vi
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,ddweynitiate 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 eashages of theoretical development. Because ENL is in its
infancy, all the graphs in this book express broad conceptual relationships using notional curves.
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Chapter3
Consumption and Value

Value and cost are the central concepts in economic thought. As such they have been
subjeced tovariousideological distortions over the centuries. If the reader is unaware of these
developmentd will be difficult to understand theodificationsmadein 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 economantext.

A. DISTRIBUTION AND CONSUMPTION

Economies vary widely due to differences in technology, culture, type of economic system,
and many other factors, but thglyarea set of core activities. When these are combined, they
form the generic economic pregs shown in figure-3.

A ALLOCATION )

/ — \
4 \
I
INPUTS PRODUCTION

Figure 3-1. The economic process - distribution and consumption

The predominantly physical aspects & pihocess are indicated by solid arrows. For
example, inputs such as natural resouaceimachines are converted by production into final
outputs, and these outputs are then consumed exidtusivelysocial aspects of the process
allocation and distributionare indicated by the dashed arrowdlocation refers tothe
decisions that determine which inputs will be used to produce which outputs. A hrgisal
stagebecause it ise starting point for all subsequent activities. The other social aspect of the
economic process distribution, which determines by whom, and in what quantities, outputs are
consumed. (ENL in fact broadens distribution to include labor and wastdsy bumplicity this
isignord in the diagran)
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Chapter 33- Consumption and Value

| begin with the components at the right side of the diagrdistribution and consumption
because consumption is the economyods end, whe
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 economyhailit moneybased exchange, this meaning is the only one
that applies. In an exchangased economy such as capitalism, it is necessary to distinguish
between us&alue and exchangealue.

Usevalueis the direct usefulness of an object or service to hureargs, as indicated by the
above examplesExchangevalueby contrast refers to indirect usefulnesse capacity of one
commodity to be exchanged for another. For example, if four units of commodity A are
normally exchanged for one unit of commodgythen the exchangealue of B is four units of
A.

Something can have usalue without having exchangelue. Rocks can be useful, and air
certainly is, but because these items are readily avaualoler normal circumstancdsy
cannot be exchangedrfanything else. The converse is not te@mething cannot have
exchangevalue without having usealue. Even if something was produced with great
expenditures of timdabor, and natural resources, it cannot be exchanged for another output
unless someaee besides the producer finds it useful.

Standard economics today uses the term "utility" instead ofvaise", but here is no real
difference between the two, so usdue as a concept still existsrmmainstreanthought. This is
notthe casdor exchangevalue. As the result of a bitter ideologisailuggle this concept has
largely disappeared from view. Let me briefly tell this important story.

Adam Smithproposed early ifhe Wealth of Nation€l776) that labor time should serve as
the measure of exchangalue:

"Labor alone, thereforanever 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 felthat this was true only ithe early stagesf a societys economic
developmentand that the principle does not apply to a modern economy. Despite Smith's
ambivalence about the role of labor in exchangkele, his idea was picked up by two other
economidhinkers:David RicardcandKarl Marx. In Marx's version, labor timie capitalism's
estimateof the social resources required to proda@®mmodity, and as sudlplays a central
role in the system's functioning.

Marx usedhelabor theory oexchangevalue ashis main conceptuabol for explaining
capitalism'’s internal dynamics and systemic tendencies, especially in his majoCwoik]
Given hisrevolutionary commitmentfiowever his interpretation was unacceptable tondtad
thinkers. They initially responded by rejecting his theory as a valid explanation of exchange
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value, and then expunged the term from economics entirely. Examinethe index or

glossary of an economics text todayill almost certainly be alesit, and even "value" by itself

is becoming rareStandard 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 concepfautility and price.

Exchangevalue and price anadispensable ia functional framework because they help
explain the operations of a markesed economy. However, the concepts are not useful in
setting broad economic objectives, and therefore plagledn a guiding framework. ENL
therefore defines onlysevalue, which is how "value" by itsel§ill henceforthbeused. Despite
the universal interpretation of usalue as subjective in functional frameworks, there is nothing
illogical about treating it as objective for guiding purposas.will be seen,his is the approach
taken by ENL.

C. VALUE AND COST ARBEMA 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 niativation
doing sais obvious: if the environment has monetary ealand if its destruction incurs a
financial cost, then the natural world will be taken into account when economic decisions are
made. This idea underlies mucheablogical economicandnaural capitalism

It is true that the application of value and cost to nature can be effective asteshort
response to environmental degradati on. Thi s
standardbfmoneyt o modi fy t he sycdemease &8s elogcal anpactons and
However, ENL is intended to be part of a transformative shift that replaces capitalist logic for
guiding purposeandresults in a postapitalist economy In thisfar deepecontext, value and
cost cannot be extendedrtature. Let me briefly explain why this is so.

Although human beings are integrated with the natural world in mwagyg from the
economic perspective the two are in distinct categories. Human beings are the economy's end,
whereas naturprovides its reources and establishesdtmstraints. People can make
autonomous choices, but much of nature cannot. People can share experiences with their fellow
human beings, but we canmetdilydo so with nature. Because of these fundamental
differences, it ismpossible to apply the concepts of value and cost to both humankind and
nature in a conceptually coherent manner.

The problem relates to an extremely importoricepin economic thought:
commensurability This is the idea that entities can be meashyetie same yardstick, and thus
guantitatively 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 batlould create insurmountabnceptual problems

Let me now move beyond these preliminaries to consider a measurement standard for value
and cost that isonsistent witrENL's economic logic ands suited to itsanalyticalaims
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D. ENL'S MEASUREMERSTANDARD

Developing sucla standard ishallengng because of the pervasive influence of standard
economics The disciplinéhas convinced virtually all economic thinkers that the only valid way
to assess value is through subjective desires, and thamiissee measured by the money
people are prepared to pay.

It shouldbe notedat the outsethat, once a standard of value is established;dhtstandard
must be its opposite or negatioRor example, if ENLwere to choose increased happiness as its
standard of value, then decreased happiness \kawriel tobe its standard of cosThe reason for
this close relationship is thdte frameworkmust offset cost against value to determine the net
effects of econom activities on human beings. Unless the two are commensuaable,
explained abovehis is logically impossibleLet me now return to theearch for atandard of
value.

ENL's goal fotheeconomy is humankind's sustainable viing. "Sustainable™ eans that
natural limits are not violated. The term "wb#ing"is definedin chapter four, but for now |
will use the dictionaryneaning satisfactory conditions for existence. Because an analyst can
choose global geographical scope, ENL's goal mysy ap the world's entire population,
irrespective of cultural asocialdifferences. The framework's value concept must therefore
capture our normal understanding of wading, and it must permit wellleing to be achieved in
a sustainable manner on alghl 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 criticalconsiderations thatthe measurement standard cannot be subjectiisng
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 thaingdibs
been achieved. The strength of subjective desirdbeaauged only by an external
representative such as money. This allows the rich to express their consumption desires much
more effectively than the poor,dtebyfocusing 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 genbiagvell
Under capitalismdesires are incessantly manipulated by social influences such as advertising,
media images, and peer pressures. Many consumption desires arg nmuadte 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 cannoidpectve, it must be
objective- that is, it must be based on the publicly observable state of the externatatioeid
thanthe private experiences of the individual's internal world. This was acknowledged several
decades ago by ecological econorhistman Dalywhosaidthat value shouldrefleci . . . t he
objective needs of human beings or G&iedier spec
State Economigg. 213)

To summarize, we are looking for an objective factor in the human realm that captures our
normal undestanding of welbeing, permits quantification, applies on a global basisjsand
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subject tonatural limits. | have found only one factor meets all these criteria: humankind's
physical health.

Physical health is objective in that it relates to our exirmbservable staté can be
guantified 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, tdl&ocieties 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 asa proxy f
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 bdimggigh 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, | will in most cases
shorten "physical hetl" to "health".

E.POTENTIAL VALUE

ENL includestwo usevalue concepts: potential value and effectual value. Both derive from
the work ofJohn Ruskina 19th century social thinker who wrote sevé&®ooks on economics.
AlthoughUnto This Las(1860) is better known, the value concepts were formally introduced in
a later workMunera Pulveri¢1862). Ruskin actually referred to "intrinsic valuleStead of
"potential value", and th was initially true for ENLas well | shifted to the latter term to avoid
confusion withseveralcurrent usages of "intrinsic value".

Potential value, whenit 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 oppositeifatfect
decreases healthts potential value is negative. Based on theragsion that a consumer can
always be found to extraah output'snaximum health benefits, potential value is the sanadl at
output quanties Potential value is used in ENL to judge the quality of outputs resulting from
production.

The key word in thabove 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 ehilerreasonably
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 hiacuts. This is the only type of output that has potential value. While
intermediate outputs arequired formost economic activities, they are not consumed as end
products and do not contribute directly to health. They therefore fall outsitk e
definition.
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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 32.

The quantity of the output beimgoduced per unit of timer output rateis on the horizontal
axis. Marginal health is on the vertical axis. The letter({diantity)is used in all ENL graphs
to represent the current output rate. The output's total positive potential valuereathader
the positive potential health line, from quantities 0 to Q. This is the shaded areatovke
diagram.

Although the potential value of an output is fixed at any particular time, it is not necessarily
fixed over time. Food provides a partiady 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 vitam 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 substadearly have negative potential value and
are depicted by a negative horizontal line. Changes in potential value are possible here as well.
For example, if ecigarettes are less destructive to health than standard cigarettes, their potential
value wil be higher (less negative) gitebyshifting the potential value line upward.
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