PREFACE

One common meaning of theterm @inearth@s to disclose or to reveal. This study
isintended, amongother things to revea thebasic source of our environmental crisis.
Anothe standard meaning isto remowve or to eradicate. We can well hopetha when its
roots are eradicated, the crisis will wither and become less urgent.

A less common sense is to be deprived of earthly existence. This study joins
increasingly many recent inquiries in conduding tha the present crisisis severe enough
to threaten thevery existence of human sodety aswe knowit. For human sodiety to be
uprooted from its base on earth would be a calamity beyondimaginaion.

Humanity occupies a uniquerolein thebiogphee. Asfar aswe know, humans
are theonly creatures capable of undestanding the earth they inhabit and of investigaing
itsplacein theuniverse. Also, asfar aswe know, they are the only creatures capable of
awe and wonde. If human sodety were to vanish, the earth would be devoid of
undestanding and wonde'.

Unfortunaely, it so happenstha humanity is also themog destructive specieson
earth. When othe species go extind, it is never by their own doing. But humanity is
capable of salf-destruction. Only asmall portion of theworld@ stock of atomic weapons
would be enoughto destroy the entire human race. And many other speciesin the
biogphee would bedestroyed alongwith it.

Another, more ingdious threat of self-destruction has begunto take shapein the
past several decades. At first recognized only by afew far-sighted ecologists, this threat
has recently entered thelimelight unde the aspect of globd warming. Climate change
however, isonly part of the problem. And the extensve pubilicity given globd warming
has obscured other sorts of damagetha human indugry has imposed uponthe biophee.

Onesuch isdepletion of the stratogpheaic ozonelayer, alowing dangerouslevels of



ultraviolet radiation to reach the earth@® surface. Althoughthis problem was serioudy
addressed by the Montreal Protocol of 1987,holesin the ozonelayer are still expanding
in certain parts of theglobe

Anothe problem we hear of occasiondly istheharrific release of toxinsby
human indudry. These rangefrom heavy metals accumulating in foodchans through
synthetic poisonsused in agriculture, to lethd wastes retained on the premises of nudear
power plants. Such toxinsimpo< seriousthreats to the health of human beings to say
nothing of other creaturesin thebiogphee.

Problems of toxic waste, ozonedepletion, and global warming are critical in ther
own right, and fully jugify any effort we can muger to comba them. Wha has yet to be
geneadly recognized, however, isthat these are only symptoms of amore fundanental
problemN separate tips of theiceberg, so to speak. Even if globd warming andtherest
were solved indgpendently, this degper problem would remain unresolved.

Expressed as simply as possible, thefundamental problem istha human
econonic activity is generating far more degraded energy than the biogphee can cope
with withoutbecoming dysundiond. If thisimparment progresses much further, the
biophee will loseits ability to suppot human sodety as we know it.

Themain reason this more basic problem has gonelargdy unnotced may betha
sciences dealing with the environment lack the vocabulary to expressit. Climatology
studies globd warming, meteorology dedls with ozonedepletion, and toxicology treats
the effects of poisonson living organisms. But even if therespective theories of these
disciplines were somehow merged, they still could not articulate the undelying problem.

Given existing divisonsamong scientific disciplines, ecology seems closest to
beinguptothetask. To describethe problem initsfull complexity, however, ecology

would have to join with thermodynanics. It would also have to enter territory often



claimed by econonics. This because econonicsisthe science of produdion and
consaumption, which are the activities with which the basic problem originates.

L et usrestate the problem from an econonic perspective. Both pe capitaand
species-wide, human bengsconsume far greater anounts of energy than other creatures.
This excessis duein large pat to the energy consumed by indudrialized econonies, both
in the produdion of goodsand in their modes of consumption (e.g., use of automobiles).
When this energy is used up it does notdisappear, butrather istranderred to the
biogpheein degraded form.

As matters stand, the biogphee cannotcopewith this massive influx of degraded
energy and has respondel by submitting to variousforms of degraddionitself (e.g.,
ozonedepletion and globd warming). Theupsotistha thebiogpheae becomes
progressively unable to suppot the activities primarily responsble for this excessive load
of used-up energy. As human indugry discharges ever increasing amounts of degraded
energy, the biogphae® ability to suppot tha indwstry is progressively diminished.

This conditutes the suicidd threat alluded to previoudy. Indudria activity is part
and parcel of human sodety aswe knowit. Asindudrialized economies dunp
increasing amounts of degraded energy into the biophere, ther very existence becomes
increasingly at hazard. At thebeginning of the214 century, this process may aready be
too far advanced for indudrialized sodety to disengagefromits suicidd pah. Unlesswe
find other ways of living togeher tha require less energy, human sodety as we know it

seems doomed to extinction.

0.2  Thepresent study undetakes to describethis predicament in sufficient detail to
make it unmstakable to areceptive reader. Needlessto say, notall potential readers will
bereceptive. To avoid bang assailed by epithets like QuditeQ ay-sayerQ and @rophe

of doomQ| havetried to lay outlines of argument sufficiently detailed tha even skeptical



readers will feel obligated to take them serioudy. Thegeneal lineof argumentis
summarized in theremainde of this preface.

Thecentral conaept of this studyisthat of entropy, which originated in
thermodynamics over a century ago and has since been taken over by many other
disciplines. Asmight beexpected, use of the conaept varies from disciplineto discipline
Uses familiar in some contexts will seem out of place in others.

Chapters 1 and 2 aim at a harmalizedOdefinition of entropy and related conaepts,
which isto say addinition accessible by al of thevariousdisciplinesinvolved in the
study. Inonebasic form, entropyis energy tha has log its capacity for work. A
common example is thelow-grade heat generated by the metabolisms of living
organisms. Another form of entropyis disorder, illugrated by a collapsed building or a
dead tree. Theconnection between these two forms of entropy liesin themutud
convatibility of ther high-grade counterparts. High-grade energy can beused to
produe orderly structures (as in the congruction of machines and buildingg, and orderly
structure can generate usable energy (as dammed-up water can be used to produe
electricity).

Thermodynanicsisfoundeal ontwo fundamental laws of naure. TheFirst Law
of Theemodynamicsisthat thetotal amountof energy in aclosed system (e.g., thetotal
universe) remainscondant. The SecondLaw isthat the amountof entropy (degraded
energy and disorder) in aclosed system tendsto increase with time. Taken togeher the
two laws entail tha energy in usable formsis condantly beng expended and tha entropy
(usless energy) at the same time is condantly increasing.

These laws deal with measurable quantities. Expended energy is measured in
standad units like calories and joues. Disorder in turn is measurable in quantities
defined by information theory, which has been shown closaly related to thermodynanics.

Thequantitiesin question are explained in the Appendix to Chapter 2. Themain pumpose



of this appendix isto demongrate tha degrees of order in fact can be measured
guantitatively. Readers not concerned with thisissue can skip the appendix withou
losngtrack of theorngaing argument.

With onemajor exception, al physcal processes are marked by an expenditure of
usable energy and a corresponding increase in entropy. Themajor exceptionisthelife-
processitself. Chapters 3 and 4 deal with relevant ddails. An essential feature of a
living organism isits ability to extract ussful energy and order from its environment, in
exchangefor theresulting entropy which the environment mug somehow get rid of.
Fromtheviewpoint of theemodynanics, lifeis basically a process of ganing energy and
doughing off theresulting entropy.

A consgquenceistha lifeis possible only in environments (i) capable of
providing energy in forms and amount needed to run the metabolisms of resident
organisms, and (ii) capable at the same time of carrying off the entropy resulting from
this metabolic activity. The more complex the organisms involved, the more entropy
they produee for theenvironment to deal with. Asfar aswe know, human beingsare the
mog complex organisms of all.

At this stage in human development the environment suppoting human life
extendsto thelimits of thebiogpheeitself. Thismeanstha theentire biopheaeis
involved in theinterchangeof energy and entropy undellying human activity. It also
meanstha human life as we know it can continueonly aslongasthebiogpheeis
capable of dealing with the entropy that human activity inevitably generates.

For mog of itstime on Earth, the human race has relied primarily on energy
sources tha can berenewed as quickly asthey are depleted. Mog notable amongthese
are variousforms of biomass (such as cereals and wood) that are replenished by
phobsynthesis. Given the adgptive processes involved in a healthy ecosystem, the

biophee genealy has been able to rid itself of the entropy produced by its congituent



organisms. Thisisaccomplished ultimately by radiation of low-grade heat into space. In
effect, the biopheae® ability to discharge used-up energy back into space has remained
in baance with its ability to make fresh energy available for use by thelife-forms
residing within it.

With our growing reliance onfossil fuds over thepast few centuries, however,
this bdance has been radically disrupted. Humankind has begunprodudng far more
entropy than thebiospheeisableto get rid of. The problem with fossil fudsisnat jug
tha (beng norrenewable) they will eventudly beused up; more ominousin thelongrun
isthefact that use of fossil fudsleaves behind residues tha clog up thebiophee. The
result is not unlike wha happenswhen the sewer backs up in an apartment building.
Unless theflow of materialsin and outisreturned to equilibrium, the building (in our
case, thebiogpheae) becomes unfit for human habitation.

Thenext two chgpters examinethe severity of the problem and discuss various
forms of entropy tha have been accumulating in the biogphere since theIndugrial
Revolution. Chapter 5 points out some of the more obviousforms in which entropy has
become impacted within thebiogphee. Mog widdy noted in recent years, to besure, is
the build-up of low-grade heat known as globd warming. Equdly pervasive, and noless
ominous are forms of disorder condituting disruptionsin thewater cycle, the
accumulation of toxic subgancesin our landfills, and theloss of biodiversity in ourfood
chan. To escape strangulation by the growing glut of entropy being dunped into our
environment, we have to do more than cut down on the emission of CO, (amajor cause
of globd warming). In whaever form, we have to stop dunping more entropy into the
biopheethanit is capable of handling.

Chapter 6 presents data showing tha per capita energy consumptionincreased in
aroughly linear fashion between 10,000B.C. and thetime of the Roman Empire, and

then increased more rapidly up to thetime of theIndudrial Revolution. From that time to



the present, pe capita energy consumption has been growing exponentially. World
popuktionitself has been increasing in a comparable fashion. Theresult of these two
trendsacting togdher is tha, whereas total human energy consumption initially doubled
every four of five millennia, its average doubling rate during the 20th century was once
every 25years. Thisamounisto averitable exploson of human energy consumption.

A corollary of this growth patern istha there has been a veritable exploson as
well in amounts of entropy that human activity has passed off into the biogphaefor its
disposl. Butthere has been no corresponding increase in the ability of thebiogpheeto
get rid of thisentropy. After scarcely 300years of heavy reliance onfossil fud, we have
fouled our nest to wha may beapoint of noreturn.

Thisisourenvironmental crisisin anutshdl. We are conauming energy at rates
far exceeding the ability of the biogphere to dispos of theresulting entropy. This puts
human sodety aswe know it in jeopady. Thebuming question at this pant iswha can

bedoneaboutit.

0.3  Theproblem stems fromthefact tha thebiogpheeis suffering from excessive
consumption of energy by human sodiety. To confrontthe problem realistically, we need
to pin down theforms of human activity primarily responsble for this excessive
conaumption. This bringsup the subject of econamics.*

Chapter 7 explores thelink between energy consumption and econonic
produdion. Data available from many sources show that these two factors are directly
related. A relevant measure in thisregard isthegross produd an econony can generate
with agiven quantity of energy inpu. Intheearly 1960s for example, the U.S. econony
produced abouta dollar@ worth of goodsfor each 60,000 BTUs of energy consumed.
Amongdeveloping (notyet indugrialized) counties, Ghanarequired only 20000BTUs

for adollar@ produdion. These figures are part of a set of data showing tha developed



counties are less produdive in terms of energy efficiency. Althoughthe amounts of
goods they produce are unusudly much highe than in developing counties, thisis
accomplished by consuming prodigiousamounts of energy.

A consquence of this coupling of economic production to energy consumptionis
tha volume of entropy discharged increases with volume of econonic goodsproduced.
Given tha large portionsof this entropy currently are retained within the biosphere, this
meanstha increasing econonic produdion results in progressively greater ecological
damage A neglected economic prindple (onenotfoundin standad textbookg istha,
unde current conditions a given quantity of econonic produdiontypically resultsin a
corresponding quantity of environmental degradaion.

Given tha econonic produdionisthemain source of the problem, what should
we try to do aboutit? Any effective remedy will have to reduce the burden of entropy
imposed by human enterprise uponthe environment. Three possible strategies are (i)
reparing environmental damage on a piecemeal basis by innovdive technology, (ii)
replacing fossil fud by clean energy, and (iii) reducing econoric produdionto levels the
biogphee can tolerate. Strategies (i) and (ii) are discussed in Chapter 8 and 9
respectively. Theremaining strategy is examined in Chgpters 10, 11, and 12.

Anillugration of strategy (i) istheingallation of smokestack scrubbesto cut
down emissionsof sulfur dioxide, amajor cause of acid rain. Inasmuch as many
environmental problems stem fromindudrial technology in thefirst place, it seems not
unreasonable to think they can be solved by technological means While this approach
should be pursued whenever feasible, however, some environmental problems are too
pervasive to admit remedies of this sort. Onesuch isthemassive disruption of the
planet@ water cycle, subjecting inareasing nunmbers of people to conditionsof drought

and hunge. Althoughdesalinaiontechnology (trandorming seawater to potable form)



can providerelief in isolated cases, shrinkage of fresh water supplies continues unabated
in mog parts of theglobe

Chapter 9 discusses the dternative (ii) of subdituting clean energy for fossil fud.
Althoughseveral forms of clean energy are currently available, themog highly
developal forms are solar and wind power. (In therelevant sense, nethe corn-based
ethanol nor nudear power countas clean energy.) While clean energy should be used
whenever practicable, this strategy falls far short of providinga panacea. Entropy results
fromtheuse of energy in any form, clean energy induded. Given tha our environmental
crisisisaconsequence of our produdng more entropy than the biogphee can handle, it
will notberemedied by subgitutionsamongdifferent forms of energy. Regardless of
kind of energy involved, the crisis only worsens as we consume ever increasing amounts
of energy.

Theremaining strategy (iii) goes to the heart of the problem. For the past 250
years or so, indugrial econonies have been conauming more and more energy at rapidly
increasing rates. Entropy resulting fromthat expenditure of energy is the ultimate source
of our present crisis. Strategy (iii) callsfor aradical redudion in theamounts of energy
we commit to econorric produdion.

This strategy obvioudy runscounter to the conveitiond econonic dodrinetha
continued growth is necessary for a healthy econamy. If thisdodrineisto betrused, we
are confronted by a choice between a healthy economy and a healthy biosphee. Coming
to terms with this dodrineis necessary for any workable solution to our environmental
predicament. Thelast three chapters of Part Two are occupied with adetailed
examination of this commitment to econoric growth.

Chapter 10 traces the history of the concept of economic growth fromtheland-
based economies of the medieval period, throughthe mercantile econoriesin place prior

to theIndudria Revolution, upto theclassical and neodassical economies of the past
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few centuries. Thelatter erahas been marked by an emphasis ontherole of the
consumer class and the emergence of wha came to be known as the free-market system.
Thechapter condudes with adiscussion of neodassical growth modds, leadingto the
condusontha nather econormic history nor standard growth theory demondrates that
growth is essential to a healthy econony.

Althoughmaingream economists tend to take the desirability of growth as self-
evident, variousarguments are sometimes putforward in itsfavor. Chapter 11 examines
some of the more notable amongthem. These includearguments relating econonic
growth to size of popuktion, arguments relating growth to qudity of life, and akey
argument dealing with the so-called Qrickle downOeffect. On baance, noneof these
arguments is sufficiently compdlingto show tha the aleged soda bendfits of growth
outweighits cogsin terms of environmental degradation.

Themain topic of Chepter 12isareatively new discipline known as ecological
econonics (EE). A digtinctive feature of this disciplineistha it takesissuewith the
maingream, arguing agang quantitative econoric growth in favor of wha it sees as
guditative development. Ecological econoniststypically are sympathetic with theclaim
tha entropy resulting from excessive econonic activity is causng severe damageto the
biogphee. Thisencourages a careful look at EE to see wha it can contribute to the
resolution of our environmental predicament.

Chapter 12 beginsby distinguishing between environmental and ecological
econonics, theformer being an offshootof themainlinevariety. Next it traces
antecedents of EE in theecononic literature thelate 1960sand early 1970s It then
discusses the emergence of EE itself in thelate 19805 and attempts to articulate the
values ecological econormists bdieve to be embodied in quditative development.
Induded are values of jugice, equity, and human dignity, alongwith values of

environmental qudity.
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Advocates of EE sometimes talk of a Gparadigm shiftOin which thar discipline
would replace neodassical econonicsin the formulation of econoric policy. The
chapter endswith reasonsfor thinking that such a shift will nottake place. Onereasonis
tha EE istoo eclectic to come up with a unifying paradigm capable of replacing the
maingream modd of the compditive market. Anather istha EE lacks the descriptive
power of maingream econorrics, being less concerned with how markets actually operate
than with ddivering advice (however sengble) on how they should opeate.

Theupsotof Part 11 for theon-going argument istha maingream dedication to
econonic growth does notoverridetheimperative tha sodety at large mug cut back on
its econonic produdion. Strategy (iii) istheonly pah tha leadsback to environmental
health. Part 111 addresses thevery difficult question of how sodety might make headway
alongthis pah.

04  Partlll isorganized aroundthefollowing consderations Free-market econonies
continueto flourish at the expense of continuing environmental degradaion? Such
econonies flourish only in sodeties where particular kindsof sodal values are prevalent.
Thusoneeffective way of hdting environmental degradation would beto neutraize the
paticular values tha suppot free-market econorries.

Paramountamongsuch valuesis the high esteem we assign to wealth.
Condiional by thevalue sodety ascribes to wealth, people grow up thinking of wealth as
desirableinitself. Chapter 13 arguestha desire for wealth is thedriving force behind
modean econonies genealy, and in paticular behind econonies with afree-market
orientation.

Theprimary beneficiaries of free-market econormies are private patiesin a
postionto influence market activity. These indude corporate executives, finanders, and

investors, alongwith public officias acting in behalf of private interests. It isdesirefor
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wealth on the part of such beneficiaries tha provides theimpetustoward growth in free-
market econonies. A similar accountcould be given of managed (e.g., communist)
econonies, butwith adifferent list of beneficiaries.

To describe how this works, something needsto besaid abouttheflow of goods
in market economies. Generaly speaking, goodsflow from supplier to consumer while
money flows in the opposte direction. Goods are drawn in theformer direction by
consgumer demand, which likewise sets up aflow of money back to the supplier. Tothe
extent tha these flows can be controlled by interested parties, control is exercised by
manipulating consumer demand.

Consumer demand can be manipulated by variousforms of marketing. Forms of
marketing distinguished in Chgpter 13 indudeprodud presentation, preference
management, and neuromarketing, representing increasingly invasive forms of control
ove theconaumer. Money derived from consumption will bedivided amongcapital
investment, taxes, further marketing, and profit, allotted in amanne to maximize the
latter. Desire for additiond wealth thusleadsto additiond consumption, entailing
additiond produdion and ultimately increased damageto the biophee.

This dynamic has led to gross inequities in the distribution of wealth, both within
paticular sodeties and amongsodeties. For example, the averageincome of the
wealthiest onepercentin theU.S. at theturn of the century was more than 400000times
greater than that of onefifth of theworld@total population. The excessive econorric
activity tha is destroying the biosphere is bendfiting only a comparatively small group of
privileged individuds.

A common reactionto disparities like thisis to denounce them as morally unjug.
Chapter 14 examines inequities of this sort throughthe lenses of environmental ethics.

Althoughit seems antecedently unlikely that our environmental crisis can beresolved by
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ethical theory aone theingghts afforded by environmental ethics might nonghdess
prove hdpful.

Chapter 14 beginsby identifying three moral quandaries with an environmental
bearing: (i) whether it ismorally acceptable for afew people to maintain lifestyles
unavailable to therest while causng enomousdamage to our common biosphere, (ii)
whether these few are morally accountable for ther wasteful use of resources that might
bevital to future geneations and (iii) whether our extensve destruction of other species
can bemorally judified. Thechapter then singles out two ethical perspectives
paticularly germaneto these issues, and proceedsto evaluae thar patential
contributions

Thefirst paspective treated is tha of utilitarianism, co-foundel by the 19th
century economist John Stuart Mill. This choice is dictated not only by the econorric
origin of the quandaies, but also by the similarities between the so-called utilitarian
calculusand the cog-benefit andyses employed by maingream economists. Despite
these affinities, however, utilitarianism turnsoutto be conceptudly unprepared to dedl
with these particular quandaies or with thar undelying environmental causes.

Next is the perspective of Aldo Leopold@ A SandCounty Almanag which has
been a dominant force in environmental ethics for the past several decades. Althoughhis
so-called @ and EthicOis not afull-fledged ethical theory like utilitarianism, it has useful
thingsto say aboutthequandaiesin question. Most ussful, perhaps istha
contemporary sodety has no mora guiddinesin place pertaining to theinteraction
between humenity and therest of the biogpheae. In Leopold@ estimation, ecological
hedlth dependsupona Qlurable scale of valuesOcurtailing humen activities that are
environmentally destructive.

L eopold@ perspective reinforces the unifying thesis of Chapter 13, to the effect

tha our environmental crisis can betraced back to the desire for wealth dominaing free-
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market activities. Thevaue contemporary sodety places onwealth hasnoplaceina
Gxale of valuesOcondudve to environmental heslth. Amongother ecologically
damaging values indicated in Chapter 13 are thos involved in the manipulation of
consumer demand. Wereit nat for alarge nunmber of people who value possessions, for
example, it would be hard to stimulate consumer demand by standad techniques of
marketing.

The perception emerging at this point is that theroot cause of our present crisisis
not oneor another sort of economic activity as such, butrather the pervasive soda values
tha make free-market activity profitable. To the extent tha thisis so, theremedy
appearsto lie in somehow replacing sodety@ current set of ecologically damaging values
with others more condugve to environmental health. Here we enter into unexplored
territory. How can we tell what values are ecologically damaging? And wha can be
doneto replace these damaging values by others that are ecologically salutary?

These questionsset the agendafor theremainde of the study. Thefirst task of
Chapter 15isto explain wha it isfor agiven set of valuesto beopeative (in force,
current) inagiven soda context. A key point of theexplanaionistha avalueisnot
established as opeative by ethical reasoning, butrather by comingto play certain rolesin
actud sodal behavior. Vauereplacement is amatter of certain values supplanting others
inthar sodad roles.

Theother task of this chapter isto distinguish variousroles tha soda values
might occupy, and to describe what isinvolved in occupying those roles. Of primary
concern are (1) approbabry values tha serve to sanction certain behaviors as sodaly
acceptable, (2) commendabry values tha encourage certain social behaviors, and (3)
normative values tha mark certain behaviors asright or wrong. An example of (1) is
gratification. A sodety with thisvaluein force will congder behavior aimed at

gratificationto be generally acceptable. Examples of (2) and (3) are convenience and
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tolerance, respectively. Contemporary sodety encourages convenience in our choice of
trangportation. And it rules outintolerance as wrong, and hence unacceptable. Of
paticular note is the status of wealth as both an approbaory and acommendaory value
As matters stand, pursuing wealth is both accepted and sodally encouraged, whereas
unde other circumstances it might beregarded asa sodal tranggression.

Chapter 16 attempts to identify other values current in indugrial sodety tha have
contributed significantly to our environmental crisis. Onesuch istheapprobaory value
of gratification mentioned previoudy, which enables consumers to gorge themselves on
tasty hamburgers withoutqudms of constience. Amongthe adverse effects of thisvalue
isthefact tha as much as amillion acres of rain forest have been destroyed to produe
themeat consumed in fast-foodrestaurants. Another adverse valueistha of confort,
which has led to acceptance of air-conditioning as a (asic necessity.O Theuse of ozone
depleting coolants in air-conditioning equipment has caused extensve damageto both
terrestrial and aquaic food-chans Still another isthe value of convenience, also
mentioned previoudy, which standsbehind sodety( preference for private
trangoortation. All said and done the private automobile is probably responsble for
more ecological damagethan any other inditution of contemporary society.

Chapter 17 respondswith a survey of sodal values tha show promise of
promoting ecological health. Thelist of values unde this headingis provisiond in that
thevaluesin question remain largdy untried in contemporary soda contexts. Although
thar probable effects on the environment remain conjectural, however, thereis ample
reason to expect tha these effects would be largdy beneficial.

Given theurgent need to restrain our profligate use of environmental resources,
mog of these values will beeither commendaory or nomative (rather than approbaory).
An example isthevalue of smplicity, which would encourage people to walk when

possible rather than driving an automohile. Another istha of moderation, which would
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encourage people to look beyondtaste in ther choice of diet. Asfar asconsumerismis
concerned, akey exampleisthevalue of contentment. People content with what they
have will not bemoved by the progpect of acquisition, and thuswill tend not to respond
to techniques of preference management.

It should beclear by this stage of the study tha our environmental crisiswill not
abae aslongas sodal values like thos of Chgpter 16 remain in force. Althoughthelist
of salutary valuesin Chgpter 17 istentative, it should also beclear tha if aternaive
values of this sort were in force ingead the biogphae would benefit appreciably. The
find chapter of the study addresses the very subgantial question of how value changeof
this sort might be broughtabout Wha might bedoneof a practica naure to changethe
values tha shape sodety@ interaction with therest of naure?

Chapter 18 puts forward suggestionsunde three general headings First isthe
motivationd equivalent of fighting fire with fire. Asthingswork presently, marketingis
used to manipulate consumer preferences in ways tha increase corporate profit. |If
appropriately funded, marketing could also beused to inculcate values of an
environmentally-friendly sort. Ingead of selling beer and cigarettes, tha isto say, ads
could betailored to make people prefer walking over driving large vehicles.

Secondisthe heading of individud action. Once people become aware of the
environmental consequences of thar persond activities (become aware of ther
QGenvironmental footprint,Oso to spesk), they will think of (&) thingsthey do presently
tha should nolonge bedone(e.g., paying attention to manipulative advertising), (b)
thingsthey do currently that should be donedifferently (e.g., cooling homes by naural
ventilation rather than air-conditioning), and (c) thingsnot currently donetha they
should begin doing (e.g., restricting food purchases to local produc). Persond values

reinforced by such activities have a way of spreading to friendsand neghboss.
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Third isthe heading of coopeative actionwith like-minded individuds. One
possibility isto form alliances withholding paronaye from organizationswhos
opeaationsare ecologically damaging, while suppating those that condud busness on an
environmentally soundbasis. Themore people interact in such activities, themore
prominent become the values motivating them within sodety at large

Having progressed this far in thesummary, some readers may be convinced tha
thecrisisis urgent and want to go directly to Chgpter 18 for thoughis on wha to do about
it. If so, well andgood Nondhdess, thecondusontha thesurvival of human sodety
aswe know it dependsuponrenoundng thevalues of consumerism is sufficiently
counter-intuitive to require sugained argument for its judification. For readers not
convinced antecedently, it is best to pick up the argument fromits beginning.

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1.1 am indébted to my brother JohnE. Sayre, author of several distinguished textsin
econonics, for hdp in dealing with some of theintricacies of thisdiscipline Heisnat to
be hdd responsble for the condusonsof this study, with more than afew of which he
disagrees.

2. A free-market econory is onein which prices are controlled by supply and demand, in
contrast with managed economes where prices are controlled by administrative
authority. Since mog actud economiestoday have elements of both, they are more
accurately described as mixed. Theterm @nixed economyGhas come into standard use
accordingly. When theterm Gree-market econonmyGis used in this study, it should be
undestood as referring to the free-market comporent of econonic systems tha may be

patially managed aswell (e.g., those of Canadaand theU.S., aswell as Russia).



