
SECTION VII

Financial
considerations

The study of financial considerationsrelated to engineeringdecision making is
commonlyreferred to as engineeringeconomics.This subject has beenratherwell
structured,a numberof excellenttextshavebeenpublishedon it, andcoursesin it are
offeredin mostengineeringcurricula. Thus, it is not intendedin this publication to
provide principles or fundamentalsof engineeringeconomics.

In the building industry,unfortunately,therehasbeena seriouslackof understand
ing and communicationbetweenthe responsibledesign engineersand the owner
agencies.Although the designermay be fully skilled and educatedin engineering
economics,theowneragencygenerallydoesnotlook to theengineerfor participation
in the financial decision-makingprocess.As a result, the decisions are made
independentlyof the engineeror his input, and the results of thesedecisionsare
providedto theengineerasdesignconstraints.Theseconstraintsoftentaketheform of
forcingthefirst costdownto anunreasonablylow level, dictatingenergysources,etc.,
all of which may not be to thelong-rangebenefitof the building investment.

The owneragency concernedfirst and foremostabouta wise investmenthas no
intentionof making major financialdecisionswithout the benefitof all the helpful
inputhecanobtain.Theunfortunatesituationis that this segmentof thebuildingteam
has never beenmadeaware of the tremendousimpact that decisionsmadeby the
designercanhaveupon operatingcosts,andconsequentlyupon the financialviability
of the entirebuilding venture.

Numerousmajor building developmentsin recentyearshavefailed financially as a
direct result of insufficient cashflow resulting from unanticipatedenergy costs or
energysystemsmaintenancecosts.Many otherswhich are ownedby public or private
institutionswould havefailed hadthebuildings had to survivein thecommercialmoney
market.It wassuchacommercialprojectfinancialfailure thatstimulatedtheauthorto
developthe bidding procedurediscussedin two chaptersin this section.

In the majority of thesefailuresthe designerhasunfortunatelyand unjustly been
criticized, when the true fault lies with the institutional structuresof the building
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industry. Perhapsthe exponentially rising costs of energy since 1973 will have a
beneficialeffectin this regard.Mostbuilding ownershavebegunto realizethatenergy
costsare not simply a businesscostbaseduponstatisticalnorms,butrather,theyarea
truly manageablecostitem,and that thefirst step in this managementchainfor a new
building is to designto a given energyconsumption.This is a conceptheretoforethat
wasvirtually unthoughtof.

If this newera of communicationcomesto pass,the engineermustbe preparedto
participate. Many earlier efforts of some engineering practitionersto create an
involvementin thefinancialaspectsof the projectshavefailedrathercompletely,with
the disappointedengineerbeingconvincedthat the investoror owneragencywasnot
interestedin his involvement.The factof the matterwasthat theengineerwas armed
with his textbook knowledge of engineering economics, but totally lacked an
understandingof the businessmethodsof the building owner.

There are an untold numberof ingredientsin the economicformulasrelating to
buildings, and theseare different for the many different classesof buildings. As an
example, in commercialbuildings, the variable ingredients include investmenttax
credits, corporateor individual incometax structures,cost of money,availability of
equity, alternativeusesfor available funds, and many others.In many institutions,
thereis little impactfrom tax structures,butthe investedmoniesandoperatingfunds
aretotally unrelatedsources-thusexpendituresin oneareato savein anothercannot
be justified!

Thiscomplexproblemhasbeenworsenedby thepromulgationof conceptsanddata
on techniquescalled, popularly, "life-cycle costing" by numerousfederalagencies.
Many of theseconceptsfail totally to addressthecomplexproblemsstatedaboveand
dealin theoreticalor statisticalmonetarytermswhich only a governmentalagencycan
acceptas valid. Theengineeringcommunityis notproperlyinformedof thelimitations
of theseconceptsand,as a result, suffers more frustration.

Thekey,then,for successin thecommunicationbetweentheengineerandthe owner
agencyis for theengineerto first inform the ownerof hisability to optimizebetween
investmentcosts and straight cash flow operatingcost, and second,to obtain all
possibleinformation on investmentcriteriafrom the owner,then,finally to developa
techniqueto enablehim to satisfy the owner’s criteria.

Whenthechapter"InvestmentOptimization"wasoriginally published,theauthor
receivednumerouscritical commentsfrom economistsandotherproponentsof more
sophisticatedinvestment!returntechniques.Suffice it to say,that from thestandpoint
of economictheoryor practice,thestraightpaybackprocedureusedin thetechniqueis
not valid in and of itself. But the fact is that the owner agenciesfor which this
purchasingtechniquewas usedwere all ableto ingestall of the complex variables
relating to their specific investment,and to expressthe outputin termsofequivalent
straight payback!Had the authortried to becomethe financialanalystand havethe
satisfactionof handlingall of thepureeconomicdatatax base,availability of funds,
etc., the benefitsof the experiencesrelatedin thesechapterswould likely not have
cometo pass.

Themessagewhich is paramountin this sectionis that theengineeringpractitioner
mustlearnandunderstandeverythinghecanabouteconomicconsiderations;hemust
instill confidencein hisknowledgeof financialmatterswith thebuilding owneragency,
and hemust then acceptwhateverdatathat agencycanprovideand incorporatethat
datainto thedesignparameterformulas.Expressedmorebriefly-hemustbeflexible
in his approachto the financialparameters.


