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The energy hypothesis

In Chapter21 the following hypothesiswas
introduced:

"Theforces that motivateand strengthen
the monetaryeconomics of a society are
diametrically opposedto theconservationof
energyresources."

This chapter discussesthe significance of
this hypothesis as it relates to the energy
economicsefforts of the engineeringcom
munity andgovernmentalpolicies.

Thestatementwas calleda hypothesis,nota
law,on thebasisof thedefinitionof ahypothe
sis: aninterpretationofapracticalsituationor
conditiontakenas the groundfor action.

Examples that justify the hypothesisare
endless.To state a few:

* The monetaryeconomicsof the energy
industriesare such that retardationof ever-
increasing energy use could financially de
stroy them.Considerthecommonplaceutility
rate structuresthat penalize a consumerfor
not using more hours energy of demand
power; or the ratesfor eitherfossil fuels or
electricenergy,which reducetheunit costand
consequentlytheaveragecostper energyunit
as consumptionincreases.

* Examplesin transportationare numer
ous. Consider the complex interrelationsof
theautomotiveindustry, thehighwaysystems,
and the building industry. Developmentof
interstatehighways into and around major
metropolitanareas spurreddevelopmentof
suburbanor satellite businesscommunities
suchas office and industrialparksas well as
housingcommunitiesandassociatedcommer
cial developments.The only links betweenthe
housingcommunities,suburbanbusinesscom
munities,and"downtown"areasarethesuper-

highways.The requireduse of the family car,
for transportationto adaily placeof worknot
only increasedthe per capita gasoline con
sumptionsignificantly, but alsoincreasedde
mand for the secondcar, which was now
sorelyneededfor visits to the doctor, trips to
thestore,andshuttling thekids to their extra
curricularactivities. We becamea nation on
wheelswith no alternative.Yet, no onelost in
this conversion:thebuilding industryboomed;
the automobile business boomed; and the
energybusinessboomed.

* An examplethat presentsan overview of
the hypothesisis shown in Fig. 22-1. Against
the timespanof 1909 to 1973 is plottedgross
nationalproduct per capitain units of thou
sandsof dollars; superimposedis the annual
energy consumptionper capita in units of
billions of Btus. It is immediatelyevidentthat
thetwo curvesareverynearlycongruent.This
phenomenontendsto provethe legitimacy of
the hypothesis.

Severalconclusionscould conceivably be
drawnfrom the aboveexamples,particularly
the one illustrated by thegraph, and someof
these conclusionsare most distressing.For
example, one might conclude that the two
phenomenaareso closely interrelatedthat by
some law of economicsa downwardslopein
one would dictate a downward slope in the
other, and vice versa. This conclusioncould
likely be justified by the current situation in
the United States. We havebeen effectively
reducingour energyconsumptionby various
externaland internal pressures;and concur
rently, we are in the midst of oneof the most
complexmonetarycrisesof moderntimes-
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Fig. 22-1. Trends of per capita GNP and annual per capital energy consumption in the U.S. 1909-1 973.

unemploymentis high, inflation is rampant,
shortagesprevail, and many of our largest
businessinstitutions are in seriousfinancial
difficulty.

Anotherinterestingobservationis that pre
viously all discontinuitiesor changesin direc
tion of the curveswere causedby otherforces
affecting GNP, with the energycurve follow
ing. But this time, the energy curve is the
controlling parameter,and the GNP curveis
doingthe following. Thissimpleobservation,
if studiedin moredepth,could go a longway
towardexplainingthecurrenteconomicsitua
tion.

But in the studyof economics,the laws are
not asclearlydefinedor as hardand fastas the
laws of thenaturalsciences;and in mostcases,
the recognitionof a phenomenonas statedin
thehypothesiscanprovideguidancefor intelli
gent solutions to seemingly overwhelming
problems.If, for example,in thedevelopment
of national energy policies, every effort is
madeto defy the hypothesis,to separatethe
two curves-bendingtheenergycurvehorizon
tally if not downwardwhile forcing the GNP
curveupward-furthercrisescanbe avoided.

There is no questionbut that this can be

achieved,and this is the goal of energyeco
nomics.In thedesignof any energyconversion
systemor theconceptionof anyalternativesto
existingmethods,theuseof energyeconomics
shouldincludetheidentificationof the"energy
product" requirement.This identification
shouldstart with the concept and be carried
throughtheentiredesigndevelopmentof each
and every energyrelated component.

For example,in transportationthe"energy
product" is simply the theoretical units of
energy required to move an individual or
givencargofrom PointA to Point B in a given
time. From this point, the burdensof the
practical systemssuch as vehicles are con
sidered.The phase-by-phasedegradationcon
tinues until we have achieved a method of
providingfor the"energyproduct"in themost
effective manner. The final measureis to
comparethe resourceutilized to achievethe
productrequirement.This evaluationparam
eteris commonlyidentified in the automotive
areaasmiles pergallonor in public transporta
tion as passengermiles per gallon.

The sameapproachcanbe validly applied
to building systems,industrialprocesses,etc.
In Section 12 of ASHRAE Standard90, this
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concept is applied to a degree to building
systems.

In the developmentof energy policies,
whether they be national, international, or
regional, considerationmust be given to the
energy hypothesis. The question must be

answered:Will the policy reduceenergy use
while not adverselyaffecting the monetary
economicsituation?Therearenumerousways
of achievingthis goaleithertotally or in part.
Lack of recognition of this interplay has
plaguedus so far.


