
SECTION III

Energy economics
The topical discussionfor the preceding section introduced the conceptof an energy
revolution.Thatconceptisaddressedin aconstructivemannerin this sectionwherein
energyeconomicsis suggestedas a tool for molding thedirectionin which theenergy
revolution takesus. The first two chaptersin this sectionpresenttheproposalthata
scienceof energyeconomics,apartfrom butintimatelyrelatedto monetaryeconomics,
be developed. This sudden need for a "new science" should be consideredin
perspective.

In the early days of the industrial revolution, the physical laws relating to the
engineeringscienceswerenot nearlyas well understoodasthey are today. Further
more, the physicalpropertiesof materialswere little understoodand good quality
control for processingthesematerialsdid not exist. This lack of knowledgedid not
preventthe developmentof the earlymechanismsandmachines.The designersand
inventorsdevelopedthedesignsmuch by trial anderror.Startingwith anidea,adevice
would beconstructed.If it worked,thatwasfine; if it failed, thecauseof failure would
besoughtandanotherattemptmade.It wasthroughthisseriesof experimentsthat the
physical sciencesandknowledgeof materialsthat exist today were developed.The
importantpoint is that the earlyneedfor knowledgewasrecognizedby thescientific
leadersof the time, andthey set abouta courseof developingthe science.

An examplemight-be the fascinatingdevelopmentof thermodynamicsin the
nineteenthcentury,i.e.,a systemof lawsandprinciplesthatwere developedandpieced
togetherin such a way that we now havea thoroughly organizedsciencethat is
universallytaught to engineeringstudents,who learn andacceptthe complex laws
almostas a secondnature.

Energy, although an essentialingredient in the developmentof machinesand
societies,wasneverconsideredto relateto theoverallproblemin ascomplexaform as
the laws of thermodynamics.It wasan ingredient that was more or less takenfor
granted-eitherit was availableor it was not. In the Alpine areas,electricity made
from hydroelectricplantsis theprimaryenergyform. In centralEuropeandnorthern
Englandthe primaryenergyform is coal. As the use-ratecurve becomessteeper,and
mankindstartsto realizethefinite natureof thecurrentsource,it becomesevidentthat
the onlyway thefuturecanbe securedis throughsomeefforts at planning.In a radio
addressin 1932,FranklinD. Rooseveltsaid,"These.. . timescall for thebuilding of
plans. . . ." The time for disorganizedtrial and error in the depletionof energy
resourcesmustcometo an end or our presentsocial systemswill certainlycollapse.
Although we may lack many of the answers,as the engineersof the latter eighteenth
century lacked knowledgeof thermodynamiclaws and materials,we can at least
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initiatetheorganizationof thescience.If sucha proposedsciencecangerminate,there
is little doubtthat the knowledgewill follow.

The alternativeis that the presentsituation will continue.This situationis oneof
total polarizationbetweenthe disciplinesknowledgeablein the energysituation.As
examples,physicistsarein diametricdisagreementon the issueof the presentwisdom
of andfutureplaceof nuclearenergy;thesolarutilization concepthasdevelopedinto
campsof proponentsandopponentsin which thescientificfactsarelittle discussed;the
United Statesfederalgovernmentattemptsto get the public to reduceconsumption
while the industriesthat produceand sell energy continually attempt to encourage
moreuse.Theeconomistsinsist thatenergyis merelyanothercommodityto be thrown
into the hopperwith whateverelsehappensto appearon thecommoditymarketwhile
the engineersare torn betweenthe logic of designingmachinesfor most effective
utilization of energy and the pressuresto give paramountconsiderationto manipu
lated monetarystructures.

The chaptersin this section, then, are intendedto explore the needfor such a
proposedscienceof energyeconomics,recognizesomeof theessentialelementsin such
a science,andrevealsomeof the challengesto be addressedby the science.There is
little doubt that the engineeringcommunity properly motivated can contribute
significantly to theoverallsolution of theenergyproblem.An exampleof energywaste
resultingfrom thefailure to considerenergyapartfrom its monetaryvalueis developed
in some detail in the chapter on the "Case History Study" and the affect of a
misdirectionin engineeringphilosophyis revealedin the chapter"Infinite Sink!" The
discussionof secondlaw conceptsrevealssomeof thechallengeswhich theengineering
communitymay address.Indeed,"thesetimescall for the building of plans!"


