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Preface



Firmvaluation isoneof themost importantand long-discussed issuesof finance.Today,valuation
hasbecomeanintegralpartoffinancialmanagement.Thequestionofwhatthevalueofyourfirmisa
strategicsubjectinafirm’songoingactivities.Althoughmanyseniormanagersandtheownerofthe
companiesknowaccuratelythevalueofcapitalassets,vehicles,machines,cars,ormoresimplythe
computerthattheyuses,whenthequestionisaskedaboutthevalueofthebusiness,whichisthemain
subjectofthem,theyoftengiveanswersrarelyaccurateandquestionable.Inreallife,thevalueofthe
companyisanimportanttoolnotonlyforselling,acquisitionormergerbutalsoformakingmedium
andlong-termplansproperly.Alltheseneedskeepthecompanyvaluationsubjectuptodateforfinance
andleadstothedevelopmentofnewvaluationmethodsandtoseeksolutionsfortheproblemsfacing
duringthevaluationprocess.Themainpurposeoffinancemanagersistomaximizethemarketvalueof
thefirm,andthusthemaximumamountofmoneythatwillremaintoshareholders.Themanagerswho
exhibitavalue-basedmanagementapproachwilldeterminefactorsaffectingthevalueofthecompany,
whicharecalledvaluedrivers.Andtheywillgiveimportancetotheseissuesinthecompany’smedium
andlong-termstrategicplans.

Althoughthebusinessvaluationisnotanewissue,itsimportanceincreases.Thebusinessvaluation
hasbecomeamoreprofessionalsubjectinneedoflegalaction,buyingthefirm,mergers,acquisitions,
taxationandmanylegalcases.Itmaycausemanyrightslossesaslongasthevaluationnotbeingdone
professionally.Forexample,ashareholderwhowishestowithdrawfromthepartnershipwillreceive
aloweramountwhenthevalueoftheshareisnotdeterminedcorrectly.Or,ifanaccuratevalueisnot
determinedinthesalesofthecompany,anunfairsituationwillarisebetweenthebuyerandseller.These
examplescanbereproduced.Therefore,thebusinessvaluationhasbecomemoreprofessionalandvalu-
ationtechniqueshasbecomemoreadvancedinthebusinessandacademicworld.

Therearethreetraditionalapproachesforfirmvaluation:Income-based,Market-basedandAsset-
basedvaluationapproaches.Inincome-basedvaluationmodelsitisbegunbyforecastingearningsand
cashflowsanddiscountthesecashflowsbackatanappropriatediscountratetoarriveatthevalueofa
firmorasset.Thisoperationcanbeeasywhenvaluingfirmswithpositiveearningsandalonghistoryof
performancefirms.Ifwhenoneormoreoftheseconditionsdoesnothold,howwecanvaluethefirm.
Secondinmarket-basedvaluationmethodsitisbegunbyfindingcomparablefirmsandcomparable
multipliesforvaluation.However,iftherearenotalargenumberofcomparablefirmsinthesector,how
wecanmanagethisproblem.Lastlyinasset-basedvaluationmethods,weneedtovaluetheassetsthat
thecompanyhas,butifthecompanyhasgotmanyintellectualpropertiessuchaspatents,tradesecret,
know-howandotherlicenses,howwecanvaluetheseintangibleassetsandmanagethefirmvaluation
process.
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Thefirmvaluationprocesscanbeeasywheneverythingisinnormalsituations,howeverthereare
manychallengesinreallife.Forexample,valuingfirmssuchasnegativeearnings,nohistory,nocom-
parables,cyclicalcompanies,financialservicescompaniessuchasbanksarechallengesofvaluation.In
addition,estimatingsomevariablessuchasbeta,cashflowandgrowthratearealsochallengingissues
forvaluationprocess.Inthisbook,wetrytoanswerallthesechallengingquestionsandgivesolutions
forthesesituationsforcontemporarybusinesses.

Theaimofthebookisthatitwillbearesourcethataddressesallthechallengesaspectsofthefirm
valuationandtheirsolutiontogether.Althoughthereareseparatestudiesoneachchallenge,thereisno
collectingstudyinthisway.Thus,thebookwillbeaboutthefirmvaluationforallchallengingissues
andsolutionsfortheseproblems.

Inthefirstchapterofthebook,itisexplainedtheneedsandpurposesofvaluation,partiesbenefit
fromvaluation,financialstatementconcepts,otherconceptsofvaluationandthebusinessvaluedrives.
Andfinally,threedifferentfirmvaluationapproacheshavebeenexplained.Thus,theaimofthischapter
istogivegeneralknowledgeaboutfirmvaluationasanintroductionofthisbooktitled“ValuationChal-
lengesandSolutionsinContemporaryBusinesses”.

Internationalstandardsareimportantinordertospeakthesamelanguageallovertheworld.Itisalso
neededstandardsforvaluationprocess.TheInternationalValuationStandards(IVS)thatpublishedby
InternationalValuationStandardsCouncil(IVSC)isrecognizedasthekeyglobalvaluationstandards
whichappliedbymanycompaniesinmanycountriesandoftenactsasthebasisforallvaluationactivities.
Despitethemultiplicityanddiversityobjectivesofinternationalstandards,includingvaluationstandards
andfinancialreportingstandards,thesestandardsplayedasignificantroleinachievingharmonization
inprofessionalpractices,aswellasmakethereliabilityoftheinformationextractedbasedonthem.
Anditcanbeconsideredasguidelinesforprofessionalsandacademicsinthefieldofbusinessworld.
However,thebiggestchallengefacingtheseprofessionalsandacademicsisthedifferentinterpretation
andapplicationoftheconceptscontainedinthesestandardsinsomecases,andconflictbetweenthem
intheothercases.Althoughtheydealwithsimilarcases,themainreasonisthesestandardswereset
bydifferentprofessionalbodies.Accordingly,theconceptsandproceduresappliedintheinternational
standardsneedmoreresearchandanalysistoremovetheambiguitysurroundingthemandreachclear
andeasyexplanationsintheapplication.Chapter2inthisbookaddressestheseissuesandattemptsto
resolvethembybridgingtherelationshipbetweeninternationalValuationstandards(IVS)andInter-
nationalFinancialReportingStandards(IFRS).ThechapterespeciallyfocusedontheIVS200,inan
attempttoreachavaluationofentireBusiness.

Because,theaimofthefinancialmanagersismaximizingthefirmvalue,theyconstantlydetermine
factorsaffectingthevalueofthecompany,whicharecalledvaluedrivers.Andtheywillgiveimportance
totheseissuesinthecompany’smediumandlong-termstrategicplans.Thesemanagersexhibitvalue-
basedmanagementapproach.Thevalueofthefirmisafunctionofvariousfactorsincludingthecapital
structure.Hence,financescholarsdiligentlytriedtofindacorrectanswertothequestionofwhatisthe
optimalcapitalstructuretomaximizethevalueofthefirm.Theirfruitfuleffortsleadtotheemergence
ofanotableliteratureofcapitalstructure.Therefore,maintheoriesofcapitalstructureareexplained
indetailandtheconceptofoptimalcapitalstructureisdiscussedinChapter3,titled“OptimalCapital
StructureforMaximizingtheFirmValue”.Besides,somefirmlevelfactorssuchastaxpayments,profit-
ability,firmsize,assettangibility,growthopportunities,incomevolatilityandnon-debttaxshieldsare
examinedasdeterminantsofcapitalstructure.Lastly,thecurrentstatusoftheempiricalcapitalstructure
researchisrevealedandsomeconsiderationsforfutureresearcharepresented.
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Manybusinessvaluationsmodelsandmethodsfromverysimpletohighlycomplexonesareused
infinanceliteratureandpractice.Whilethesemethodsandmodelsarebasedonverydifferentassump-
tions,someofthemethodshavesomecommonfeaturesandcanbecategorizedtogether.Withtheclas-
sificationofanumberofcommonvaluationmethodstogether,awiderconceptofvaluationapproach
emerges.Thethreedifferentapproachesusedinbusinessvaluation;first,market-basedapproachisalso
knownasrelativevaluation.Inthisapproach,thevalueofthebusinessisobtainedbythecomparison
ofthebusinesswithsimilar-classbusinessesandsecuritiessoldinthemarket.Inotherwords,thereal
marketvaluesareexaminedtofigureoutwhatyourbusinessvalueis.Thebasisofmarket-basedvalua-
tionistheassumptionthatsimilarassetswillbetradedatsimilarpricesinefficientmarketconditions.
Multiples(comparables)areusedtoobtainbusinessvalue.ThereareseveralmultipleswithintheMarket
Approach.Whenthereareasufficientnumberofsimilarbusinesses/assets/securitiesinthemarketthe
possibilitytoworkwellofthisapproachincreases.

Assetbasedapproachdependsontheassetsandtheliabilitiesofthecompany’sbalancesheet.The
valueofacompanyconsistsofassetsandliabilitieswithinthescopeofthisapproach.Theequityvalue
isobtainedbyreducingtotalvalueofthecompany’sliabilitiesfromthetotalvalueofthecompany’s
assets.Theproponentsofthisapproacharguethatanaccounting-basedcompanyvalueestimategives
moreaccurateresultsthanvaluationmodelsbasedonallpredictiveassumptionsforthefuture.Indeed,
thebalancesheetelementsgivegeneralpictureofbusinessvalue.However,itisnotenoughtogive
completeandaccuratepicture.Thisapproachisbasedonaccountingrecords.Sinceitisastaticvaluation
method,itdoesnottakeintoaccountthefutureexpectationofthecompany,thecompany’ssituationin
thesector,thefuturecashflowsandthefactorsthatarenotreflectedintheaccountingtablessuchas
theagreementsmadebythecompany.

Income-basedapproachisalsoknownasDiscountedCashFlowValuation,wherethevalueisdeter-
minedbydiscountingfuturecashflowstothepresentusingarequiredrateofreturn.Theincome-based
businessvaluationapproachisbasedonthefutureincometobegeneratedbyacompany.According
tothisapproachacompanycanonlycreatevalueaslongasitgeneratescashinthefuture.Therefore,
thepresentvalueofacompanyisdeterminedbythepresentvalueofthecashflowsofthatcompany
generatedinthefuture.

Intheincome-basedapproach,itistakenintoaccountofthecompany’sfutureexpectations.There-
fore,itisarguedthatthisapproachgivesmoreaccuratepictureofabusiness’truevalue.However,it
isdifficulttocalculateandisbasedonmanyprojections.Becausethecalculationsaremostlybasedon
projectionsandpredictions,theprobabilityofbiasesincreaseduetothehumanfactors.

Therearethreecommonincome-basedbusinessvaluationapproachesthatarecommonlyusedwhen
valuingabusiness;DiscountedFreeCashFlowMethod,DiscountedDividendMethodandCapitalization
ofEarnings/CashFlowMethod.Thediscountedfreecashflowmethodisoneofthemostwidelyused
methodsbyboththeexpertsandinvestorswhoareinterestedinthecompanyvaluationespeciallyfor
intrinsicvalue.Takingintoaccountthefuturecashflows,therisklevelofthesecashflowsandtherisk
levelofthecompanyarethemainreasonsforthecommonuseofthismethod.However,thefundamental
variablesofthemethod;thefreecashflowsthatthecompanywillcreateinthefuture,company’scost
ofcapitalanditsterminalvaluearehighlysensitivetoassumptions.Thissensitivitycanalsoprevent
realisticresultsindeterminingthevalueweaimtodetermine.Althoughthismethodisconsideredasone
ofthebestmethods,itisimportanttoexaminethismethodwithmanychallengesandtooffersolutionsto
theseproblems.Therefore,Chapter4explainsthecashflowanalysisanddiscussestheproblemsfacing
theanalystwhileapplyingthismethodandtriestogivesolutionstotheseproblems.
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ThemainprincipleofapplyingDiscountedFCFmethodistheneedtomatchfreecashflowstodis-
countrates:equitycashflowstothecostofequity(requiredrateofequity)andfirmcashflowstothe
costofcapital(weightedaveragecostofcapital).WhiledeterminingpresentvalueofFCFFbyusing
WACC(ko)givestheentirecompanyvalue,determiningpresentvalueofFCFEbyusingcostofequity
(ke)givesequityvalueofacompany.Itisneededbetawhilecalculatingboth(ko)and(ke).Thecostof
equityisanopportunitycost.Therefore,anumberofmodelsareusedtodeterminethecostofequity.
LikeCAPM,APT,Fama-French3-FactorModelormulti-factormodelsetc.However,inpracticethe
mostcommonlyusedoneamongthemodelsisCAPM.IntheCAPM,inordertodeterminethecostof
equity,ariskpremiumisaddedtotherisk-freerateofreturn.Naturally,riskpremiumwillbehigherfor
investmentswithhigherriskandviceversa.Inthismodel,theriskpremiumofafirmwillbeequalto
themultiplicationofthemarketriskpremiumwiththeBetaoftheequityofthefirminquestion,which
measuresthesensitivityofthesharesofthatfirmtothechangesinthemarketportfolio.Almostallof
therisk-returnequilibriummodelsinfinanceassurethattheinvestorsdogooddiversification,eliminate
non-systematicriskandthereforeexpecttogetareturnforthesystematicrisktheytake.Betacalculated
assuchmayhavesomeproblemsneedtobesolved.

Chapter5,titled“ChallengesinEstimationofBeta:MarketModelsUsedforRiskEstimation”,aims
tomakeajudgmentastowhichoftheindicesprovidestheinvestorsthebestbetaforecast.Furthermore,
thischapteraimstoquestionwhichtimeperiodshouldbeselectedforbetacalculation.Thisstudyreveals
thatthechoiceofreturnintervalscausesvariationsinbetaestimationofthesecurity.Applyinghigher
frequencyhasanadvantageinthatitincreasesthenumberofobservations;however,itdoescomewith
ashortage.Thatis,betatendstohavesubstantialbiaswithshorterreturnintervalsused.Withoutclear
understandingofthechallengesthatanalystsandinvestorsfacewhileestimatingbetaitisimpossible
tofindthepossiblesolutionsandobtainthebestbetathatwouldmaintainanexactfitbetweenthedata
andeconometricmodel.Thischapterwillcontributetotheimprovementofanalyticalandinvestment
decisionsmadebothdomesticallyandinternationally.Byusingboththeoreticalandpracticalapplications
thisstudyventurestoceasethegapandwillcontributetotheexistingbulkofacademicliteratureinterms
ofobtainingthebetaforaplausiblecomparisonthatwillbeusedtoreflectfutureinvestmentdecisions.

Chapter6alsopresentssolutionstosomechallengeswhencalculatingCAPMBeta.Threemethods
forcalculatingtraditionalbetaarepresentedandillustrated throughthecaseofFacebook.Different
choicesasofmarketindex,datafrequencyandsamplesizeresultindifferentvaluesofbeta;however,
inallcasesbetawasgreaterthanone.Thechapterexploresordinalbetaasanalternativemeasureto
treatoutliersinbothdevelopedandthinmarkets.Usingasampleof84USstocks,therewasnostatisti-
caldifferencebetweenmediantraditionalandordinalbetas.Thiswasnotthecaseforasampleof47
Colombianstocks,whichquestionstheusefulnessoftraditionalbetainthinmarkets.Incontrastwith
mediantraditionalbeta,medianordinalbetadidnotchangesignificantlyasaresultofirregulardata
series.Thecontraryoccurredwhentheobservation(sampling)periodwasreduced;thisleavesopenthe
questionofsubjectivitywhendefiningsuchperiod.Finally,theprocessofvaluingaprivatecompany
wasillustratedthroughthecaseofPalmoilLtd.,aColombiancompany.

Inaddition,indeterminingthefuturecashflowsofthecompanytobevalued,itisnormallytaking
intoconsiderationthepastcashflowsofthecompanyaswell,butinacompanywithnegativeearning
wedonothavesuchdataavailable.Similarly,wehavethesameproblemforstart-upsaswell.Determin-
ingthegrowthrateofthefuturecashflowsofsuchcompaniesisratherdifficult.Thus,thissituation
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createsaserioussetbackforthevaluationofsuchcompanies.Therefore,itisconceivabletosaythatin
valuingstartup,youngfirmsorcompanieswithnegativeearnings,theuseofcashflowsapproachwill
havemajorpitfallsindeterminingtheFCFsneededforthevaluationprocess.

Chapter7titled“ValuationofNegativeEarningFirms”addressestheissueofvaluationofbusinesses
whoincurlosses.Thechapteraddressesadifferentandoneoftheimportantissuesregardingvaluation
ofthefirms.Manydevelopedanddevelopingcountrieshavebeenpromotingstartsuptostabilizeand
acceleratetheireconomicgrowthandtheyoftenincurlossesinitially.Withtheriseofe-businessand
e-commerce,manyfirmsincurnegativecashflows.Valuationofnegativeearningfirmsneedsdifferent
approachandmethodologythanthefirmswithpositiveearnings.Thischapterhasdealtthisissueby
classifyingthenegativeearningfirmsintothreepartsbasedonthetimespantheyincurnegativeearn-
ings.Thechapterhasprovidedthepracticalexamplesalongwiththeory.Thischapterwillpavetheway
forfurtherstudiesonthetopicofvaluingnegativeearningfirms.

Ingeneral,ithasbeenfacedsimilardifficultiesforStartups.DecidingthevalueofaStartupissimi-
lartovaluingaspecifictable.Thevaluationatthisstageisveryimportant.Startupsinvestors/analysts
needtousedifferentmethodstodealwiththedifficultiesinthecashflowandvaluationbyfocusingon
similarindicatorsaboutstartups.NinePre-MoneyValuationmethods,whichareBerkusMethod,Risk
FactorSummationMethod,ScorecardValuationMethod,ComparableTransactionsMethod,BookValue
Method,LiquidationValueMethod,DiscountedCashFlow(DCF)Method,FirstChicagoMethod,The
VentureCapitalMethodareexplainedtheoretically.

Inaddition,professionalscanfacewithspecificchallengeswhilevaluationprocess.Valuationof
companieswithmaterialstrandedassetsisaoneoftheimportantspecificissues.Chapter9setsoutto
investigatethechallengesbeingfacedbysell-sideanalystsincompanieswithmaterialstrandedassets
throughthelensofBecksianrisksocietytheory.Theresearchseekstounravelthebasisforarrivingat
theintrinsicvalueofthesecompanies,andwhethertheytakeEnvironmentalSocialandGovernance
(ESG) factors into consideration in doing so. Qualitative data were collected via multiple methods
comprisinglongitudinalhistoriographicmethod,participantobservationatIRmeetingsandinterview
ofsell-sideanalysts.Findingsindicatedissatisfactionwiththeexistingriskreportingsystemisakey
factorindivestmentdecisionsandassetstranding.ThegrowingResponsibleInvestment(RI)awareness
notwithstanding,theinadequateriskreportingsystemcontinuestorepresentamajorsourceofagita-
tionamongstshareholdersandanalysts,makingtheoverhaulofthecurrentfinancialreportingsystem
inevitable.

Financial services firms, such as banks, financial services, insurance companies and investment
banks,aredifferentfromothercorporates,intermsofgeneraloperationandfinancialtables.Therefore,
valuingthosecompanieshasalwaysbeendifficult.Accordingtothebothmarketcapitalizationandthe
numberfigureswithinthefinancialservicesfirms,bankshashigherimportanceincountry’seconomies.
Therefore,therearethreechaptersaboutbankorbankstockvaluationinthebook.

InChapter10,itisexaminedinparticularthevaluationofbankswhichcanbeclassifiedintofive
parts.Itintroducesseveralvaluationapproachestofindoutwhetherthereisamethodthatissuperiorover
another.Thischapterstartswithadescriptionofbankregulationsandtheirimpactonbankvaluations
andcontinueswithanoverviewofvaluationapproaches.Thesecondpartappliesthebankingsector
decisionmodels.Thethirdsectionshowsbankingsectorvaluationmodels.Thefourthpartpresentsthe
inputfactorsthatareneededtovalueacompany.Thelastparthavebeenusedtoanalyzethemainratios
oftheBankofAmerica,thecalculatedvalueswerethencomparedovertime(2014-2018)toassessthe
explanatorypowerofthebank.Theimportanceofvaluatingbankingsectorstemsfromthevalueofthese
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institutionsanditsroleineconomicdevelopment.Assessingthevalueofabankisaquitechallenging
task.Banksdifferfromothercompaniesinmultipleways,whichnecessarilyleadstodifferentvaluation
approaches.Thischapterhighlightedtheimportanceofmeasuringandvaluingthecommercialbanksby
providingacomprehensivepictureofthevariousapproaches.Therearemultipleapproachestoassess
thevalueofbanks,butingeneraltheyshareonespecificcharacteristic.Assessingthevalueofabankis
aquitechallengingtask.Banksdifferfromothercompaniesinmultipleways,whichnecessarilyleadsto
differentvaluationapproaches.Additionally,banksaretraditionallyhighlyleveraged.Anotherimportant
pointinwhatdistinguishesabankfromanyotherbusinessisthewayabankisregulated.However,this
chapterintroducedthemostappropriateapproachesforvaluationofbanks.Itdiscussedsomeprevious
studiesincludedtheoriesanddecisionmodels,valuationmodels,inputfactorsandfinancialanalysisof
bankingsectorwhichwilladdasignificancevalueonthebook.

Thereareseveralvaluedriversforfirms.However,duetoitsnatureofbusiness,abank’svaluation
isaffectedbyseveraluniquedriversincludingearningsdiversification,riskcapabilities,assetsmix,and
alotofintangiblefactors.Since,bankingisahighlyregulatedsector,Chapter11isdesignedtoaddress
themissinglinksbetweenBaselcapitalandliquidityregulations,bankingsystemresilience,andbank
valuation.

Thereisachapteraboutbankstockvaluationinthebookaswell.Astockisasecurityrepresentinga
shareinacorporation.Theequityvaluecanbecalculatedbymultiplying“astockprice”and“thenumber
ofsharesoutstandingofabusiness”.Theequityvalueofabusinessisthevalueoftheshareholders’
claimsinthebusiness.Therefore,designingoptimalmodelforvaluationofastockisanimportanttask
andhelpsfindingrealequityvalueofbanks.

Withadifferentperspective,investorsexchangetheircashthattheydon’tneedtodayforasharein
aclaiminstockexchanges.Itmeansdeferringconsumptionnowinordertoconsumemoreinthefu-
ture.Valuationisthemechanismbehindthisabilitytotradecashforclaims.So,ifitiswantedtoinvest
thoughtfully,investorsmustlearnhowtovaluestocks.

Thegrowthanddiversificationofinvestmentandmanagementpropertyhavedevelopmentrequire-
ments,soachievingfirstplaceineconomicinbothofwhichhavebeenexplained,requirestransferofthe
shareofownershipfromgovernmenttoprivatesector.Oneofthemajorrequirementsoftheseoperations
ispricingofsharesthroughstockexchange.Thus,theaccurateandtransparentassessmentinassignment
ofstockvaluehasgreatimportance.Thegovernmentistryingtoreducehisinvolvementineconomic
fields,especiallyinbankingsystem.Duetothesechallenges,ithasbeentriedtodesignoptimalmodel
andthendeterminethebankstockvalueinpublicofferings.Inthisregard,thereviewofconventional
modelsofstockvaluationhasbeenanalyzedandeffectoffunctionalvariablesandbalancesheetonthe
valueofbankstocksisinvestigated.Inthestatisticalstage,therelevanttestshavebeenacceptedfor16
banksinTehranStockExchangeandIranianOTCmarketonathree-yeartimeframe(Oneyearbefore
andoneyearafterthelaunch).Theresultsofresearchleadtodesignandspecifytheoptimalmodelfor
evaluatingofBankstock.ByinvestigatingtheresultsP/E,earningspershare(EPS),Totalcosts,total
incomes,capitaladequacyratio,theratioofloanstodepositsandfixedassets,theseareassociatedwith
bothhighandlowgrowthinearningspershare.

Stockvaluationisanimportanttasknotonlyforbanksbutalsoforallofcompaniesinthebusiness
environment.Stockmarketsarethebeatingheartsintheglobaleconomywhichtradearound-the-clock.
Whileyouarereadingthischapter,fortunesmadeandlostassharesonstocktradeatglobalstockex-
changessuchasNewYork,Nasdaq,London,Tokyo,HongKongandShanghai.Makingasuccessful
investmentdecisionisoneofthecontemporaneouschallengesfacinginvestorsrecently;therefore,this
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bookisdesignedtoovercomethesechallenges.Theanalysesarebuiltoncomprehensivequantitative
methodstotacklepersistentissuesthatarepreventingbusinessesfrommaximisingprofitsandmarket
growth.Thus,inthischapter,wehaveusedup-to-dateforecastingmethodstopredictthefutureprices
ofthestockmarketsaccurately.Ifthereisonecommonthemetothevastrangeofthestockmarket’s
forecastingtechniques,itistheoneappliedinthischapterwhereweusedasetofexamplestoidentify
thepotentialopportunitiesofbuyingandsellingthestockofinterest.

AccordingtotheNPVmethod,whichisoneofthemostcommonprojectvaluationmethods,aproject
withapositiveNPVvalueisaccepted.Because,inthisway,therelatedprojectincreasesthevalueof
thecompanyandservethevaluemaximizationaim.TheincreaseisuptotheNPVvalue.Thevalueof
thefirmsisactuallyequaltothesumoftheNPVvaluesofalltheirinvestmentprojects.Therefore,the
valuationofeachinvestmentprojectofafirmisalsocloselyrelatedtothefirmvalueaswell.According
tothisperspective,thisbookcontainsrealworldprojectvaluationexamples.

Forexample,“TheValuationofaFirmWithAlternativeProjects”isachapterthatprovidestheoretical
frameworkandvaluationforarealworldcompanywithmutuallyexclusiveprojectsinheatingindustry.
ThisisastrategicindustryfortheEuropeanCommissionparticularlytobattlewithclimatechange.The
placewherethevaluationtakesplaceisafactorystorage.Twoalternativeprojectsaredevelopedwhich
areelectricalandnaturalgasheating.Theseprojectsaredesignedandthevalueofinvestmentandop-
eratingcostsaredeterminedbythebestoffersofsuppliersinthemarketandactualenergyprices.The
chapteralsoincludesmethodologicaldiscussionandprojectdiscussionsections.

Chapter15,titled“ValuationofLogisticsHubs:ACaseStudyFromTurkey”,alsopresentsaspe-
cificvaluationfortheestablishmentofalogisticscenter.Logisticsstructuresarekeycomponentsofthe
nationalassetportfolioandplaysignificantrolesintheeconomicdevelopmentpathsofcountries.Such
structuresareirreversibleinvestmentsandrequirelong-timecommitment,maintenance,andoperation.
Theexactvaluationofthemcouldbedifficultduetovariousuncertaintiesandproblems.Withinthis
scope,thechapterillustratesamethodologicalwaytobeabletomakeaninvestmentdecisionaboutthe
creationofalogisticshubprojectinOf-IyidereregionlocatedinTurkey.Furthermore,thechapterdis-
cussesbasicprojectvaluationchallengesandpresentssolutionstoimprovethepracticeoflogisticshub
appraisal.Inthisregard,thechapterprovidesanessentialguidanceandpolicysupporttooltohighlight
thepotentialoflogisticshubinfrastructure.

Thebookaimstoguidesprofessionals,academicians,companymanagers,companyowners,corporate
professionals,masteranddoctoralstudentsindealingwithsomeofthespecialvaluationchallengesthat
theyarelikelytoencounter.
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ABSTRACT

This chapter is an introduction to the book and provides basic information to help readers in the follow-
ing chapters. This book analyzes all kinds of problems and develops solutions in firm valuation process. 
The needs and purposes of firm valuation are briefly explained. Basic Concepts, such as Cost, Price, 
Value, Valuation, Evaluation, Free Cash Flow, and different types of value, are explained. Face value, 
issue price, fair value, intrinsic value, market value, book value, going-concern value, liquidation value, 
replacement value, enterprise value, and equity value are explained within the different types of value. 
Then, “financial statements” and “elements of financial statements”, which will form the basis of all 
valuation approaches, are explained and emphasized. The value drivers for businesses are discussed. 
Business valuation approaches’ general features are given.

INTRODUCTION

The question of what the value of your company is a strategic subject in a firm’s ongoing activities. 
Although many senior managers and the owner of the companies know accurately the value of capital 
assets, vehicles, machines, cars, or more simply the computer that they uses, when the question is asked 
about the value of the company, which is the main subject of them, they often give answers rarely ac-
curate and questionable. In real life, the value of the company is an important tool not only for selling, 
acquisition or merger but also for making medium and long-term plans properly. The main purpose of 
finance managers is to maximize the market value of the firm, and thus the maximum amount of money 
that will remain to shareholders. The managers who exhibit a value-based management approach will 
determine factors affecting the value of the company, which are called value drivers. And they will give 
importance to these issues in the company’s medium and long-term strategic plans.
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Introduction to Business Valuation
 

Although the business valuation is not a new issue, its importance increases. The business valuation 
has become a more professional subject in need of legal action, buying the firm, mergers, acquisitions, 
taxation and many legal cases. It may cause many rights losses as long as the valuation not being done 
professionally. For example, a shareholder who wishes to withdraw from the partnership will receive 
a lower amount when the value of the share is not determined correctly. Or, if an accurate value is not 
determined in the sales of the company, an unfair situation will arise between the buyer and seller. These 
examples can be reproduced. Therefore, the business valuation has become more professional and valu-
ation techniques has become more advanced in the business and academic world.

In this chapter, it is explained the needs and purposes of valuation, parties benefit from valuation, 
financial statement concepts, other concepts of valuation and the business value drives. Thus, the aim 
of this chapter is to give general knowledge about firm valuation as an introduction of this book titled 
“valuation challenges and solutions in contemporary businesses”.

THE NEEDS AND THE PURPOSES OF VALUATION

There are many reasons for businesses to need valuations. For instance; purchasing a new business, 
acquisition, merger, selling your existing business, initial public offering, privatization, credit rayting, 
determining the values of Intellectual Property rights such as trademark, patent, copyright, and registered 
transactions, in the process of bankruptcy and liquidation, tax issues, disputes between shareholders, 
withdrawal from the partnership, adding new shareholders to partnership, transfering equity in your 
existing business to a family member or key employee, determination of the share values of existing 
shareholders, long term financing plannig, and financial reporting are some reasons to need and purposes 
of firm valuation. AICPA (American Institute of Certified Public Accountants) states that the valuation 
is accurued for numerous purposes such as “transactions, financings, taxation planning and compliance, 
intergenerational wealth transfer, ownership transition, financial accounting, bankruptcy, management 
information, and planning and litigation support long term financing”.

However, company owners and senior managers should have an idea about the firm value without 
these specific reasons as well. The established business and the point where this business comes is an 
important success for owners. The time, effort and capital of company owners dedicated to the business 
over the years have often grown into their most significant asset.

Companies that have reached a certain maturity after making a serious labor and capital investment 
need to make an effective planning to sustain these achievements. There are three vital components to 
this effective planning: i. Knowing your business value, ii. Protecting your business and key employees 
– Business succession and protection plans allow you to prepare for the unexpected, as well as the future 
success of your business, iii. Protecting your lifestyle – Retirement, income protection and legacy and 
estate planning solutions help you and your family maintain your lifestyle. Because the value of your 
business is such an integral part of effective planning, that’s a great place to start. You probably have 
a good idea of what your business is worth. Therefore, the business valuation is a great start towards 
sustaining your business’ success.

It is very important to know the value of the company and determine the factors affecting this value 
in order to make a correct and effective planning and to keep these plans up to date. For this reason, 
company valuation has become an important issue for effective long-term planning of your company 
except for a number of specific reasons, which are explained in detail below.
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Identifying the purpose/need of the company valuation is a crucial first step in the process as it 
dictates the “basis of value” or “standard of value” to be applied, which, in turn, impacts the selection 
of approaches, inputs and assumptions considered in the valuation (Barnes, 2017). The firm valuation 
is carried out in parallel with various targets and taking into account certain objectives (Hitcher, 2003: 
2). The different uses of business valuation and cases where professional firm valuation is required are 
explained below:

• Portfolio Management and Valuation: The importance of firm valuation in portfolio manage-
ment may vary according to active (short-term) and passive (long-term) investors. The valuation 
of portfolio management for a passive investor is very small. However, for an active investor, who 
are active in the market conditions, valuation is of great importance. The equity value obtained by 
using firm valuation methods is compared with the share value in the market. Shares are included 
in the portfolio if they are low valued in the market comparing to estimation. A firm value deter-
mined under realistic assumptions is an indicator of whether stocks are high or low valued in the 
market. (Ercan vd., 2006: 9-10; Damodaran, 2002: 8).

• Financial Management and Valuation: Considering that the most fundamental objective of 
financial management is to maximize corporate value, it is important to know the real firm value 
and increase this value. Financial decisions such as capital structure of the firm, financing mix, 
dividend policy, new investments and refinancing should be serve maximizing firm value. All de-
cisions taken by the financial manager should increase the value of the firm, and make decisions 
in this direction. Firm valuation helps managers to manage their business.

• Mergers, Acquisitions, and Valuation: Firms can grow in two ways: organically or through 
mergers and acquisitions (Barbara and Kenneth, 2013: 3). As a result of the synergy effect, the aim 
of the merger and acquisition is to increase the value of the new firm above the sum of the each 
firm values separately (Ercan vd., 2006: 1-2). Merger and Acquisition are general terms that ex-
press the general consolidation of companies. The merger is the economic and legal merger of two 
or more firms to emerge as a single company under a new legal entity/firm. The merged firms lose 
their legallity. Acquisation refers to the fact that a firm maintains its legallty, but other company or 
companies are included in the legally protected company with all of its assets and liabilities. The 
real values of the companies subject to transactions in both mergers and acquisitions are the basis 
and focus of the transaction.

• Privitization and Valuation: When we look at the economies of the world in the recent period, 
it is seen that the share of the States decreased especially in some special sectors. Privatization 
means reducing the share of the State in the economy, providing the funds of local and foreign 
investors to the related fields, selling the state institutions to the private sector in order to increase 
efficiency. Some enterprises under the control of the State can be transferred to the private sector 
in order to increase efficiency. Here, public assets are being transferred to the private sector in 
order to operate the market mechanism and increase efficiency. The result of the valuation studies 
shows which value should be taken in the related privatization process. (Kissin ve Zulli, 1989: 39).

• Bankruptcy, Liquidation, and Valuation: Valuation is an obligation for companies that have 
to end their operations due to different reasons. If the company goes bankrupt, it is necessary to 
liquidate the entire company assets and find its value. The liquidation value of the assets is the 
minimum amount that will receive for the quick sale of these assets. At this point, the determina-
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tion of the true cash values of the assets of the company, namely the liquidity value, is important 
for the protection of the rights of all parties during the liquidation phase (Ercan vd., 2006: 12).

• Leaving from Partnership or Taking New Shareholder and Valuation: A shareholder who 
wishes to leave the company will want to know his share value in the company. It is also a require-
ment for the new shareholder to determine the price per share. The company may want to take new 
shareholders because to grow. In these cases, valuation will also become a necessity.

• Legal Disputes and Valuation: Valuation is needed for disputes of shareholder rights, pressures 
of dissenting shareholder and minority shareholder, minority shareholder rights, compensation 
calculations, property disputes, and the value to be paid to the counterparty who are not agree to 
sale.

• Public Offering and Valuation: One of the ways in which companies provide financing through 
equity is to sell their shares to the public and provide funds from the capital markets. In order to 
sell their own shares, the public is called for and the company finances are made by selling the 
shares. Companies can provide the opportunity to finance new investments by providing financ-
ing in this way. At this point, the value and price of the publicly traded shares are the focus of 
the transaction. During the public offering, it is important that the company’s shares, which are 
publicly traded in terms of individual investors, are valued in a way that reflects the reality. The 
determination of the fair value depends on the determination of the cash flow of the stock as the 
future capital gain and dividend and discounting these cash flows an accurate discount rate.

• Business Sale: While selling a company or buying another, a firm valuation provides a detailed 
analyse for the company subjected.

• Credit Rating / Solvency Analysis and Valuation: Credit Institutions, which provide loans to 
firms make decisions to lend, taking into account the value of the firm, the ability to pay debt and 
the future cash generation capacity. In this process, the business valuation can be performed by the 
lender and the firm. If the mortgage is required for the loan, it is necessary to determine the value 
of the asset, the asset group or the entire firm (Ercan vd., 2006: 11).

• Intellectual Property Rights (trademark, patent, copy rights etc.) and Valuation: Some com-
panies have many intellectual property rights such as trademarks, patent, know-how and copy-
rights. The share of these intellectual property rights within the entire firm value can be quite 
large. In cases where the value of intellectual property rights becomes important, the value created 
by these rights must be determined seperatly. This issue becomes even more important, especially 
if a significant portion of the value of the firm is confined to the brand value it has created. The 
contribution of these elements to the value should be analyzed in a good way especially in the 
fields of company sales, mergers and acquisitions.

• Other issues that is needed business valuation:
 ◦ Sales of firm shares (block sales: minority shares or majority shares)
 ◦ Financial Reporting Purposes/Providing Information: As a basis for audit reports.
 ◦ Employee Stock Ownership Plans: It will need to be valued in determining how and to what 

extent company employees will be owner of the company (Hitcher, 2003: 2).
 ◦ Taxation: in the case of the determination of the inheritance tax, real estate and income tax, 

the company value needs to be determined.
 ◦ Donations for charitable organizations and foundations: Valuation is a requirement if the 

company shares or assets are donated to charities and there is a possibility to deduct this 
amount from taxes.
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 ◦ In legal cases of divorce and inheritance; the value of the asset or company must be deter-
mined in order to share the company and / or assets fairly between the spouses and heirs. 
(Kissin ve Zulli, 1989: 39).

BASIC CONCEPTS

The Concept of Valuation

Valuation activities refer to the process of determining the value of an asset. Valuation is determining 
of the current market value of economic assets as money. In other words, it can be defined as the appre-
ciation and estimation of the value of a firm’s total assets such as current assets (like inventory), fixed 
assets/non-current assets (like lands, buildings, properties, machinery, plant, equipments and vehicles) 
and intangible assets (like goodwill and other intangible assets). Valuation is to investigate to what extent 
a fixed asset, intangible asset or a service provides the expected benefit from them and to give an opinion 
about their properties in order to determine their value (Chambers, 2009: 5-7). Since the valuation of the 
firm is a function of the future of the firm, the “expression of art rather than science” is used for firm 
valuation process (Ertugrul, 2008: 143).

It is also worth mentioning the concepts of “valuation” and “evaluation” here. The “valuation” and 
“evaluation” concepts have different meanings and the determination of the economic value of an asset 
is called valuation, while the evaluation refers to the analysis of the performance of an asset. Firm value 
generally refers to the total value of the current market values of firm’s liabilities and equity. From the 
shareholders’ point of view, equity value is found with the deduction of the current value of the debts 
from the total current value of all assets of the company. Due to the fact that value is a relative concept 
and it is difficult to determine exactly, firm valuation is one of the most complex issues of financial 
management. (Ercan vd., 2003: 1). As in the determination of the economic meaning of value concept, 
the meaning of value for firms, value drivers and different measurements are also very complex and 
remain the focus of intensive discussions. When we look at the economic fundamentals of value, the 
value of the company is defined and calculated from time to time as a function of the cost or utility (like 
cash flows, profit or dividend, that the company generated in the future) (Ertugrul, 2008: 147).

Distinguish Between “Cost”, “Price”, and “Value”

It is very important to distinguish between cost, price and value, because all valuation approaches as 
we will see later depend on these concepts. We need the amount of costs in determining the profits and 
estimating the future cash flows when using the income approach in the valuation. And we use the price 
when using the market approach, whether the value is at the exchange or the value in use, and the valuer 
must have the ability to clearly distinguish between these three concepts so that the valuation decisions 
are correct and accurate.
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Cost

There is no agreed definition of the term cost and the general definition of costs as they came The Com-
mittee of Concepts and Cost Standards As an economic sacrifice measured by the unity of monetary, 
has occurred or is expected Occurrence, achievement of a specific purpose (Hilton & Platt, 2011:72). 
“A cost is a resource sacrificed or forgone to achieve a specific objective. A cost (such as the cost of 
labor or advertising) is usually measured as the monetary amount that must be paid to acquire goods or 
services. An actual cost is the cost incurred (a historical or past cost), as distinguished from a budgeted 
cost, which is a predicted, or forecasted, cost (a future cost)” (Horngren, et al, 215: 51).

There are four characteristics synonymous with these definitions:

• Sacrifice: Cost must be measured as a sacrifice, offering this sacrifice now or in the future to re-
duce cash or other assets or increase current liabilities.

• Value Money: The use of resources is measured under the unit of monetary, these resources are 
materials, wages, and other services (factory overhead).

• Objective Stated: When economic sacrifice occurs, it must be associated to obtain benefit. The 
cost must therefore be associated with a specific objective .In the absence of benefits, we are shift 
from the concepts of cost to the concept of loss .

• It must be within the standard range (that is, it does not include natural tolerances)

Price

Price is the amount of cash or equivalent cash paid by the buyer to the seller in exchange for any product 
or service. the amount charged by the seller for a product is known as its price, which included cost add 
the profit margin. But not necessarily that the price is over the cost. in the some case the seller sell his/ 
her product less than the cost under certain circumstances and this price is call Bargain price. The cost 
of construction of the building represents the amounts paid for the purchase of raw materials, wages and 
salaries of workers and employees, the amounts spent on electricity, fuel and other services provided for 
the completion of the building, while the amount received from the sale of it represent the price, and if 
the building purchased by the properties investment company, the amount paid represents the cost, and 
when sold later the amount of the sale represents the price. With related it to the cost and value Kotler and 
Armstrong, defined “the price is as the amount of money to pay for a product or service, or the value of 
the exchange help customers receive a product or service for a certain amount. Thus, the direct cost of the 
period is the amount of money the buyer has to pay for the product or service that is likely to buy it. The price 
may also be defined as a monetary expression of value for the consumer agrees to pay.” (Isoraite, 2016:30)

Value

What is said is that it is an economic resource if it has two characteristics: scarcity and utility. Scarcity 
means that obtaining something requires a cost (not a free one) and that the benefit is the ability of 
the thing to satisfy human needs .Thus, cost and benefit are the basis for the value of the commodity 
or service Parker (2015) described value as “the estimate of an amount assuming- exchange, specific 
date, buyer willing to buy, seller willing to buy, no buyer-seller relationship, period of marketing has 
occurred, and parties had each acted knowledgeably, prudently and without compulsion; Worth is seen 
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as the value of a commodity to the owner or a potential owner for individual investment or operational 
objectives.” (Olajide,et al,2016:54) For valuation purposes, the value can be expressed in several formats 
according to the objective of the valuation, such as Book value, Fair value, Intrinsic value, Market value, 
Face Value, Face value, issue price, fair value, intrinsic value, market value, book value, going-concern 
value, liquidation value, replacement value, enterprise value and equity value etc. These terms will be 
dealt with in detail below.

The Relationship Between Cost, Price, and Value

After presenting these concepts, it is necessary to clarify the relationship between them, as we found that 
the cost is actual amounts spent by the company for the purpose of producing the goods or service, and 
that these amounts can be verified in the records of the company, it is characterized by high reliability 
and there are not many differences in how to calculate except for the recognition of the expense and 
the timing of recognition, Costs in planning when adopting a cost-cutting policy to compete with other 
companies operating in the same sector, as well as using control to avoid waste of economic resources, 
as well as being a basis for pricing policy.

The price is the cost plus a profit margin determined by the management in case the company is 
given the price, but in the market of high competition, the market is the one that imposes the price and 
the company in this case took the price and this price is called the target price, When the target profit 
margin is subtracted from the target price we get the so-called target cost, and then the company must 
produce the commodity at a cost equal to or less than the target cost.

Although there may be no direct correlation between value and cost, but the value may depend on 
cost and utility, as economists see, because utility alone does not interpret value as Marshall sees it. For 
example, the Diamond has a low utility but is sold at a very high price because its cost is very high. 
Conversely, water has a very high utility but is sold at a low price because it costs very low.

Value is the price that pays the customer who wants to buy a specific commodity, the value is the 
perceived benefit of the commodity by the customer (buyer), and the benefit varies from one person to 
another and from one place to another, the person who is addicted to smoking, for example, the value 
of cigarettes is high at the opposite of the person who not to smoke, as well as VIP people pay a high 
price to buy luxury cars regardless of the benefits contained in those cars. While the conditions of sup-
ply and demand in the market determine the prices of ordinary cars, it is thus possible to conclude that 
the relationship between price and value is not a linear relationship. Accordingly, the relations between 
the three concepts can be expressed as follows:

Figure 1. The relationship between cost, price, and value
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The Differences Between Cost, Price, and Value

Although there is a relationship between the three concepts of cost, price and value as explained earlier, 
there are many areas of differences, Table 1. focuses on six areas: The first basis for comparison is a 
meanings which discussed in the previous pages of this chapter, the next is measurement basis that focuses 
on what the amount was In which the concept is actually expressed or estimated. The third is deal with 
relation of the concept with the production of the commodity or service in terms of it represents inputs 
or output, costs represent the inputs of production, either the price expresses the outputs of production 
are indicators of the process of production, as the efficiency can be expressed by the productivity of 
maximizing output from a specific input. The other basis of comparison is those who use these concepts, 
although all concepts are used by multiple parties, However, a particular party (such as management, 
accountent department) uses a particular concept (such as cost, value) more than others. For example, 
the management uses the cost for planning, control and decision-making purposes. The fifth compari-
son relates to the ascertainment, the cost is determined from the perspective of the producer, the price 
from the perspective of the customer, and the value from the perspective of the user. The last basis for 
comparison compares the three concepts with the valuation approaches (which the chapters of this book 
are interested in). The cost is linked to the cost approach and the price is linked to the income approach, 
while the value is associated with the market approach.

The Concept of “Free Cash Flow” (FCF)

The most important variables that determine the real value of a business or shares is the “free cash flows 
that the company will create in the future”. The cash flows generated by a business are referred as 
“Free Cash Flows”. FCF is the cash left over after paying operating expenses and capital expenditures of 
the company. It is used “free” term due to paying operating expenses, capital expenditures and also tax. 
Cash flows that are free from all expenses and taxes. Free cash flows to the firm (FCFF) and free cash 
flows to equity (FCFE) are the cash flows available to, respectively, all of the investors in the company 
and to common shareholders. The FCFF concept refers to expected cash flows left to shareholders and 

Table 1. The Differences Between Cost, Price and Value

Value Price Cost Basis for comparison

Value is the utility of a good or service Price is the amount paid for 
acquiring any product or service

Cost is the amount 
incurred in producing and 
manufacturing a product.

Meaning

Through opinion/ 
Estimated Through policy Actual Measurement

Value added Output Input Input /output

Multi-end such as management, 
markets, government

Multi-end such as management, 
markets, government Management Users

Value is ascertained from the user’s 
perspective

Price is ascertained from the 
customer’s perspective

Cost is ascertained from 
the producer’s perspective Ascertainment

Market approach Income approach Cost approach Related with valuation 
approaches

Source: Olajida, et. al., 2016:55 (It is added and deleted some aspects by authors)
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long-term lenders, who are main financial source providers of the firm. They shape the capital structure 
of the company. In other words, Free cash flows to firm (FCFF) expresses cash flow left to all benefi-
ciaries of the company apart from government. The beneficiaries of a firm are stockholders, bond hold-
ers and government. Because Free Cash Flow is calculated by deducting tax payments, it refers to the 
remaining cash to other beneficiaries after government. On the other hand, The FCFE concept refers to 
expected cash flows in the future left to shareholders only. Because, FCFE is calculated by deducting 
interest payments and other commitments.

DIFFERENT TYPES OF VALUES

It is possible to view value concepts on a micro and macro perspective. According to this different 
perspective, the value in the micro base is the value of the stock and the value in the macro basis is the 
value of the company.

Common stocks (shares) are the securities which give the owner to the right of being a partner of 
the firm and also can be bought and sold in secondary markets. There is a price level that the buyer 
and seller deem appropriate for the stock and the stock price increases or decreases according to the 
change in the estimated value of this stock. There may be different opinions between the values for the 
stocks, and these different opinions actually shapes the related market. The “real value” determination 
of each market player’s or analyst’s for the same stock may be different. As a result, depending on these 
explanations, the company’s equity value will be found after multiplying the number of firm’s shares 
by the value of a stock.

Company valuation cannot be carried out without determining a specific situation of a firm (Is the 
firm is an ongoing business, private or public business or a business in bankruptcy&liquity procces?); 
without referring to a specific person (value for who and whom?); without determining a specific purpose 
(value for what?) and without selecting a specific valuation technique (which valuation approach?). In 
other words, business value depends to a great extent on for what, for whom, for what purpose and how 
valuation is performed (Pereiro, 2002: 34).

Concepts Used for “Business Value” and “Share Value” (Types of Value)

• Face Value (Par Value, Nominal Value): It is the value written/printed on a financial security; 
spesifically common stocks for our chapter. Face Value is also used as nominal value or par value. 
The nominal value of a stock is used for accounting processes that required to determine and reg-
ister the total capital in a firm. This value does not indicate a common stock trading value in the 
market. The nominal value is not the price. A stock may be purchased and sold at a price below or 
above the nominal value. There is a difference between the nominal concept used in the economy 
and the nominal concept used in finance. Nominal concept in the economy means a data that is 
not corrected by inflation, for a particular year or a period, while nominal concept in finance refers 
the printed value of a security.

• Market Value: It is the price that shares are bought and sold in the market depending on supply and 
demand. The market value of a share is determined by supply and demand fluctuations. Market con-
ditions effects the share value. If the related stocks are traded on the stock exchange, in other words 
traded in publicly traded stocks, the market value is also called the “stock exchange value”.
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The equity market value is calculated by multiplying “the stock exchange price” and “the number of 
shares outstanding of a business”. It is called market capitalization. “Market capitilization”, or com-
monly reffered to as “market cap”, means the total market value of a business’ all outstanding shares. 
An important point should be underlined here; the “market cap” may often not reflect the real business 
value it should have. Intrinsic value research should also be done.

• Fair Value (or Fair Market Value): In investing, it refers to a security sale price agreed upon by a 
willing purchaser and seller, assuming both are completely knowledgable and enter the transaction 
freely. It is the value that is considered to be the basis for the exchange between a willing buyer and 
a willing seller who acts in the light of all known information without any influence in an open and 
unrestricted market. It is not directly the same as market value. Because this concept assumes and 
uses hypothetical buyers and sellers who are all rational and perfectly informed.

• Intrinsic Value: It is the real value of a common stock. Real value is closely related to the future 
cash inflow generation potential of a business. The most important value for investors is the real 
value of a business, but it is also difficult to determine. After estimating the real value of a com-
mon stock, investors then compare this value with the current market price of the stock. If the real 
value is above the market value, it is thought the stock is traded cheap and if it is below the market 
value, it is thought the stock price is expensive.

• Issue Price: It refers to the “initial public offering price”. The difference between the issue price 
and the nominal value is called the “share premium”. Publicly traded companies may issue shares 
below the nominal value depending on certain conditions.

• Book Value: The book value of equity represents the value calculating by deducting book value of 
the debts from the book value of business. The book value is also known as accounting value. The 
book value of a share is calculated by dividing the total book value of equity by the total number of 
shares outstanding. Paid-in capital is the product of the nominal value of a share and the number 
of shares outstanding. For example, if the nominal value is 1 $, the number of shares is equal to 
the paid-in capital. Book value generally does not have an important function in determining the 
real value of the busieness’ equity. Book value generally does not have an important function in 
determining the real/intrinsic value of the firm. Mostly, there are significant differences between 
the book values and current market values of businesses. However, book value can be used as an 
important benchmark in valuation. It is used in the valuation method known as MV / BV ratio 
(market value to book value). Book value of Equity is the sum of the components of Paid-in capi-
tal, common stocks, retained earnings, reserves and earning.

• Business Value (Enterprise value, Firm Value, Company Value): It is the total value of the 
current market value of the debt and equity of the firm. In other words, the business value of a 
company specifies the value of the entire company to all its claimholders. There is a significant 
distinction between “equity value” and “business value”.

• Equity Value: In terms of shareholders, it is the value of the equity obtained by deducting the 
current market value of debt from the current market value of the assets of the business. In other 
words, the equity value of a business is the value of the shareholders’ claims in the business.
Enterprise Value = Equity Value + Market Value of Debt

• Net Asset Value: The asset value of a business is the total market value of its all assets. Net asset 
value is the net amount obtained by deducting the market value of debts from the total market 
value of all business assets. In summary, net asset value is the amount that will be left after pay-
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ing all debts from the cash obtained by selling all of business assets. It is expected and normal to 
have differences between the book value and market value of a business’ assets. In this case, the 
accounting values are corrected according to the current market values.

• Liquidation Value: Liquidation means the closure of a business and termination of its all activi-
ties. Liquidation value of the business is the amount remaining after debt paymets from the cash 
obtained after the rapid sale of all assets of the business. Liquidation value is a concept related to 
the asset group of the business. This asset group may be unable to perform the expected function 
of themself. In this situation, the market value of this asset group is less then the situation that 
performs the expected function of themself.

Although, liquidation value may look similar to the net asset value, the assets of a company that is in 
liquidation phase will be priced well below normal market conditions due to the necessity and urgency 
of the sale. Liquidation value is interpreted as the lowest value determined for a company.

• Going-concern-value; It can be defined as the value that will arise if the business is transferred/
sold as a whole. Going concern value represents the value to be obtained if a firm is sold in an all 
integrated state. In other words, the all asset group is in a working state and performs expect-
edly. This asset group is interconnected as they should be. In this value concept, it is assumed 
that the business will continue to operate indefinitely (opposite of liquidation value concept). This 
concept represents the value determined by considering the value of intangible assets such as hav-
ing a trained workforce, functional facilities, useful licenses/patents, systems and procedures in a 
business. Goodwill is also added the value. We can formulate the going concern value as follows:

Going-concern-value: Total Market value of all tangible assets of a business + value of the organization 
(business operation).

This means that a business value is greater than its combined of all tangiable assets. The goodwill of 
a business increases its value, as qualities such as the firm’s customer base, brands, products, location, 
workforce, and reputation show the firm’s proven track record of generating cash.

The value of the organization is consisted of goodwill and intangible assets value.
The organization value here is also expressed in the literature as synergy, including elements such as 

goodwill, image and brand value.
The value found as a result of firm valuation process represents the real value. The lowest value in the 

determination of value on a business basis is the liquidation value, while the highest in the determination 
of value is the going concern value.

In economic terms, the most meaningful business value concept among the other concepts is the value 
of the going concern value. However, in exceptional and spesific cases and for businesses in spesific 
sectors, other value concepts may also make sense. For example, the liquidation value is meaningful for 
the enterprises in liquidation. However, these types of values are generally only supportive indicators 
when determining the real value of an ongoing business. Going concern value is determined according 
to analyst’s forecasts of future cash flows generated by the business. Therefore, this value calculation is 
prejudiced and subjective most of the time. In other words, one analyst can make different judgments 
about the future of a business while another can make different interpretation, and as a result they can 
reach different values. In fact, this is the basis of transactions in stock exchanges. Investors, who believe 
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that the real value of a share is lower than the market value, sell their shares, while those who believe 
that the real value of the share is higher than the market value buy these shares. Thus, daily market values 
of businesses emerge as a result of the supply and demand of analysts with different judgments. Actu-
ally, the market value is “price” rather than “value” for the investor who thinks that the market value is 
different from the real value. Because these investors believe that this is not the real value, but the price 
that has deviated from the real value for different reasons (Ertugrul, 2008: 153).

• Aquisition value: It refers to all costs that it is beared when an integrated asset group of a busi-
ness is acquired in the current market conditions. The integrated asset group of a business per-
forms effectively and have a snergy effect. Acquisition value is not the same with acquisition cost. 
Acquisition Cost is the cost that a business records on its books for a property. On the other hand, 
the Acquisition Value contains the measure of terms like “Synergy”. This value also considers 
how much value the company is creating by a particular acquisition for itself.

• Replacement Value: Replacement value is the value that is the sum of buying costs off all assets, 
which are identical with company’s asset, at the valuation date. That is, in this method, the sum 
of the costs for the re-purchase of all company’s assets will give the replacement value, and also 
firm value.

FINANCIAL STATEMENTS

Accounting has two main functions: measurement and communication. The measurement is based on 
the set of rules principles and bases accumulated by accountants over number of centuries. It was later 
called the Generally Accepted Accounting Principles (GAAP). This accumulation of knowledge was 
referred to conceptual framework as an alternative to accounting theory. There are many bodies issued 
frameworks for accounting, for example, the conceptual framework issued by the Financial Account-
ing Standards Board (FASB) in the United States in 1980, and the conceptual framework issued by the 
International Accounting Standards Board (IASB) and followed by the joint project between the two 
bodies issued in 2010, which was conducted by multiple amendments to the latest version of the 2018. 
Accordance with these conceptual frameworks, accounting standards are continually issued to regulate 
the work of accountants and are considered as guidance in their measurement and disclosure and are 
based for auditors on them in expressing their neutral professional opinion on the financial statements. 
On the other hand, accounting standards include a set of presentation and disclosure requirements that 
should be included in financial reports, including financial statements. These reports represent the second 
function of accounting (communication). Financial statements represent the main source of disclosure 
of the financial information of the entity, and reflect the financial position, financial performance and 
cash flows. The understanding of the contents of these statements is very important for internal and 
external users to make their decisions for each aspect, especially to assess the performance of the entity 
and determine real value of firm. However, there are four common statements:
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Balance Sheet (Statement of Financial Position)

This statement provides the financial position of entity at specific point in time. In other words, balance 
sheet represents equity of entity to other parties against equity of other parties to entity. The elements 
of this statement are as follows:

1.  Assets
2.  Liabilities
3.  Owners’ Equity

Income Statement

This statement reflects the financial performance of an entity over certain period. Basic elements found 
in an income statement are as follows:

1.  Revenues
2.  Expenses
3.  Gains
4.  Losses

Statement of Cash Flows

This statement shows the source and uses of cash for the certain period or cash inflow and outflow for 
specific period. Basic elements of cash flows are three activities:

1.  Cash flows from operating activities
2.  Cash flows from investment activities
3.  Cash flows from financing activities

Statement of Changes in Owners’ Equity

This statement represents the increase or decrease of equity during accounts’ certain period. Basic ele-
ments of this statement are as follow:

• Common stock (Capital)
• Paid in capital
• Reserves
• Returned earnings
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ELEMENTS OF FINANCIAL STATEMENTS

The concepts of the elements of the financial statements can be presented in one of the following views: 
(Belkaoui, 2000: 128)

a.  The asset / liability view.
b.  The revenue / expenses view.
c.  The unrelated view (The no articulated view).

The first approach is named as the balance sheet approach or the capital maintenance approach. This 
view means that the increase in revenue and expenses is only due to changes in assets and liabilities. For 
example; expenses are the decrease of assets or a rise in liabilities (Belkaoui, 2000: 126) Revenue is a 
rise in assets or a decrease in liabilities. The second view is called the income statement approach or 
the match principle approach. Revenue (or timing of recognition) is recognized through the principle of 
recognition, according to this view expenses, which represents only those costs that have been expired 
in produce revenue of one of the following recognition methods: (Belkaoui, 2000: 127)

• Causal relationship (relationship of cause and effect) such as the cost of goods sold.
• Systematic and rational distribution, such as depreciation expenses.

Direct recognition, such as sales and marketing expenses. According to the last (unrelated) view, the 
asset and liability definitions form the basis of the financial position presentation, and the definitions 
of revenues and expenses dominate the income measurement. Both statements have an independent and 
independent means, this view is a critical view because it not currently applicable.

The Elements of Income Statement

Revenues

The Financial Accounting Standards Board (FASB) defines revenue as cash inflows, or increases in assets 
or decrease in liabilities (or both) arising from the production or producing of services, or other major 
or continuing activities of the economic unit (FASB, 2000).: 78) Revenue here represents cash inflows 
(or cash equivalent), actual or expected, that occurred or will occur as a result of the completion of the 
unit for its central operations (Ibid: 79), although it refers to the production of goods and the provision 
of services, In cash flows (or cash equivalent) this conclusion leads us to two sub-directions on revenue. 
The first trend focuses on the inflow within the form of assets as a result of the operational activities of 
the unit is called the financial flow.

The second trend focuses on the production of goods and services (external flow) by the unit and 
transfers them to consumers or other producers and is called material flow. Therefore, the FASB has 
taken the view of the asset / liability and direction of financial flow.

The IASB used the term income to denote both expenses and gains once because it adopted a com-
prehensive income approach to measure the company’s performance. Income was defined as: “increases 
in assets or decreases in liabilities which result in increases in equity, other than those relating to con-
tributions from holders of equity claims.” (IASB,2018: pragra.4.68)
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Expenses

The concept of expenses is similar to the concept of revenues as a process of flow. If the point of asset/ 
liability view is used, the concept of expenses represents a decreased in assets or increased liabilities 
and through the use of economic resources and services during a specified period (Belkaoui, 2000: 
130) Expenses means the use or consumption of goods and services in the process of obtaining revenue, 
(expenses are expired to serve the factors directly or indirectly associated with the production and sale 
of the Company’s products (Hendriksen & Meashil, 1992: 333) activity as a result Final consumption, 
or by converting the product to customers.

The concept of expenses is the same as the revenue concept. If a destination is used, the (FASB) 
defines expenditure as: “Cash outflow or other use of assets or increase in liabilities (or both) resulting 
from the production and delivery of goods, the rendering of services, or other major continuing activi-
ties of the economic unit” (FASB, 2000: 80)

The expenses here represent actual or anticipated cash outflows (or cash equivalents) that have oc-
curred or will occur as a result of the major activities (Ibid: 81). This means that the Committee has 
focused on the financial flow.

In the same direction of income definition by focusing on changes in assets and liabilities, the IASB 
recognized expenditure are defined as “decreases in assets or increases in liabilities which result in 
decreases in equity, other than those relating to distributions to holders of equity claims.” (IASB, 2018: 
parag.4.69)

The proposed framework also recognizes other changes in resources and claims, being either contribu-
tions from, and distributions to, holders of equity claims, or exchanges which do not result in increases 
or decreases in equity (for example, acquiring an asset for cash).

As will be seen from the above, the proposed framework continues to define income and expenses 
in terms of changes in assets and liabilities but also notes that important decisions on matters such as 
recognition and measurement are driven by considering the nature of the resulting information about 
both financial performance and financial position.

Gains and Losses

According to the revenue / asset perspective, the gains are defined as the increase in receipts over costs, 
or other benefits obtained at the time that there is no sacrifice. the losses are defined as impairment in 
market value or other measurement of value observable At the time of sale or impairment of assets, or 
at the time of total or partial spoilage to the asset, or any costs that would have been incurred without 
generating income and therefore losses could not be met with revenue. In this view, they are independent 
of the definitions of the other elements.

The Elements of Balance Sheet (Financial Position)

Assets

Assets are the property or legal rights owned by an entity to which money value can be attached. In 
other words, it is an item of economic value that is expected to yield a benefit in the future. Economists 
emphasize that assets are only economic resources, and that what is said to be an economic resource if 
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you have two main interests is scarcity and utility. The scarcity means that getting a thing requires a cost 
(not something free) and that the benefit is the ability of the commodity to satisfy human needs, so it is 
said that cost and benefit are the basis for the value of the product or service.

The accountants differentiate between the asset and its cost. (FASB, 2000: 242) finds that, although 
assets require acquisition or use, the costs incurred are not the same and that the substance of the asset 
is its future benefits. Assets are treated as future benefits regardless of whether they are acquired at cost 
or not. However, cost is necessary to apply the concept of assets and in at least two areas as evidence of 
acquisition of the asset and a measurement instrument. Realistically, accountants determine the benefits of 
their ability to generate cash sooner or later. According to the asset / liability view, the asset is an economic 
asset of the entity that represents future benefits that are expected to result, directly or indirectly, in net 
cash flows (and will exclude from the definition of assets and economic resources that do not have the 
exchangeability and severability, Service and economic resources are defined as: (Belkaoui, 2000: 129)

• The productive resources of the enterprise.
• The contractual rights of economic resources.
• Products (inventories).
• Money.
• Commitments to receive money.
• Shares in other entities (investments in other entities)

The FASB did not go beyond that. The assets were defined as “probable future benefits, owned or 
controlled by the economic unit, as a result of past operations or events.”

The Board considers that the probable economic benefits are the capacity of an existing entity or 
through consolidation with another asset to contribute directly and indirectly to the achievement of net 
cash flow, that the Board also considers that the asset has other characteristics, such as being acquired at 
cost (as a component of economic resources)), Or are tangible, have the capacity to exchange and have 
legal status, yet these characteristics are not essential characteristics of the assets (as the Board itself sees 
it) (FASB, 2000: 188). Mack Neal believes that a commodity that lacks the capacity to exchangeability 
should not have economic value because selling or buying it is impossible. And thus have no market 
price (Kam, 2000: 151).

The IASB neglected the ownership aspect and focused on the control side and also focus on the 
condition of potential benefits as all future benefits of economic resources.

“Asset is defined as a present economic resource controlled by the entity as a result of past events. 
An economic resource is defined as a right that has the potential to produce economic benefits”. (IASB, 
2018: parag.4.3). An economic resource is a right that has the potential to produce economic benefits.

This section discusses three aspects of those definitions:

• Right
• Potential to produce economic benefits and
• Control

Assets can be classified as “tangible assets”, “intangible assets”, “fixed assets” and “current assets”
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• Tangible Assets: These assets have physical existence. For instance; they can be seen and touched. 
Machinery, furniture, building are some examples of tangible assets.

• Intangible Assets: These assets have physical existence. In another words, they cannot be touched 
and seen. Goodwill, patents, trademarks are some examples of intangible assets.

• Fixed Assets: These assets are put to use for more than one accounting period and its benefit is 
derived over a longer period. Computer, machinery, land are examples of fixed assets.

• Current Assets: These assets which are readily convertible into cash and generally absorbed 
within one accounting period. Debtors exist to convert them into cash, bills receivable are some 
example of current assets.

Liabilities

This paragraph includes two elements of the financial statements, namely, liabilities and equity, which 
are to be accounted for together for two reasons: first, the importance of determining the line between 
liabilities and equity; and secondly, the definition of equity depends primarily on the definition of assets 
and liabilities.

The liabilities are the obligation of the entity to transfer economic resources to the other unit in the 
future (Belkaoui, 2000: 129). The FASB went in the same direction and defined the liabilities as: (a) 
potential future sacrifices of economic benefits arising from current liabilities (FASB, 2000: 191) that 
the characteristics of this definition are presented by the Board itself and by the following:

• The substance of liabilities is obligations or requirements to be sacrificed in the future that the 
emergence of the obligation shows with it receipts, usually cash or equivalent cash (purchase of 
inventory in the future for example)

• Not all future economic sacrifices are liabilities

A liability is defined as a “present obligation of the entity to transfer an economic resource as a 
result of past events” (IASB, 2018: parag. 4.26).

Liabilities are generally categorized into two broad categories i.e. Current Liabilities and Non-Current 
Liabilities.

• Current Liabilities: It refers to those obligations or payments which are repayable during the 
current period. Examples of current liabilities are Creditors, accounts payable

• Non Current Liabilities: It comprises of those payments which are due for payment over a long 
period of time and there is no need to payment it current period immediately. For example, bonds, 
long term loans, etc.

Equity

Equity represents ownership interest in a firm in the form of common stock . Being precise in the ac-
counting terms, it is the difference between fair value of assets and fair vale liabilities of something 
owned. It is mainly a residual amount adjusted by the assets against liabilities. In the other words, “equity 
represents the interests of the owners in the net assets of an entity. It shows the cumulative net results 
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of past transactions and other events affecting the entity since its inception” (Alibahi, et.al, 2018: 77) 
. Equity is defined as “the residual interest in the assets of the entity after deducting all its liabilities.” 
(IASB,2018: parag.4.63) According to this definition equity is expressed in the following equation:

Equity = Assets – Liabilities

FACTORS EFFECTING OF A BUSINESS VALUE (VALUE DRIVERS)

Since the most important objective of management in a company is to maximize the value of the firm 
(Rappaport, 1986; Black et al. 2001; Chandra, 2011 and among other), it is important for the senior man-
agers, shareholders and financial managers to know the factors affecting the firm value and to manage 
these factors in order to serve the main purpose of the firm. Determining all kinds of decisions, such as 
long-term strategies, performance and future targets in accordance with the value maximization target by 
management is called the “value-based management” approach. That is, focusing on value maximization 
by managers and shareholders of a business is value-based management.

In the literature, the factors/variables affecting firm value are called “value drivers”. Value drivers 
can be defined as any variables and factors affecting firm value. It is necessary to define and understand 
how to use value drivers in order to make financial decisions properly and realize the value maximization 
target. In fact, all variables used in the firm valuation methods can be listed as value drivers.

Identifying, defining and managing value drivers helps management focus their attention on specific 
activities which will have the greatest impact on the firm value. Focusing on these points enables the 
management to direct their effort to specific activities that are likely to create this value.

The first step in value-based management is to identify elements and factors which affect firm 
value, what is also referred to as value drivers. Value drivers are basically divided into “internal” and 
“external” factors. Internal value creator factors are related to all kinds of operational and managerial 
processes, activities, measurements and performance that are directly or indirectly related to the field of 
activity of the firm. The internal factors creating value should be identified, improved, and monitored of 
its performance. In addition, the investments of the firm should be examined as value creating factors 
and the contribution of each investment decisions to the firm value should be determined and followed.

External value drivers are like merger, acquisition or buying processes. The importance of these kind 
of processes have been increasing recently. The vertical or horizontal merger/aquasition of the firm with 
another firm should be identified as a value creating process and the results of the process should be 
monitored in terms of the value creation capacity.

BUSINESS VALUATION APPROACHES, METHODS, AND DIFFICULTIES

Many business valuation models and methods from very simple to highly complex ones are used in finance 
literature and practice. While these methods and models are based on very different assumptions, some 
of the methods have some common features and can be categorized together. With the classification of 
a number of common valuation methods together, a wider concept of valuation approach emerges. In 
the literature, valuation approaches can be classified in three ways.
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The business valuation approaches are Income Based Approach, Market Based Approach and Asset 
Based Approach - and within each of these approaches, there are various methods for determining the 
business value. The different valuation approaches and methods has been given in Figure 2.

The three different approaches used in business valuation are summarized as follows:

Table 2. Internal and External Value Drivers

QUALITATIVE QUANTITATIVE

INTERNAL

*Management Quality, 
*Corporate Governance 
*Specific features such as; 
• Quality of products and services 
• Employee job guarantee 
• Productivity 
• Market share 
• Employee satisfaction 
• Training of employees 
• Inventions

*Financial indicators: Sales growth 
*Operating profit margin 
*Tax rate 
*Working capital 
*capital investments 
*Cost of capital 
*Growth period/competitive 
advantage period

EXTERNAL

*Credit rating, 
*Consumer behavior, 
*Customer satisfaction 
*Mergers, acquisitions

*macro-economic factors

Figure 2. Business Valuation Approaches and Methods
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Valuation Approaches

Income Based Approach

This approach is also known as Discounted Cash Flow Valuation, where the value is determined by 
discounting future cash flows to the present using a required rate of return. The income-based business 
valuation approach is based on the future income to be generated by a company. According to this ap-
proach a company can only create value as long as it generates cash in the future. Therefore, the present 
value of a company is determined by the present value of the cash flows of that company generated in 
the future.

The income based business valuation approach is based on the expected future cash flows of the company.

In the income-based approach, it is taken into account of the company’s future expectations. There-
fore, it is argued that this approach gives more accurate picture of a business’ true value. However, it 
is difficult to calculate and is based on many projections. Because the calculations are mostly based on 
projections and predictions, the probability of biases increase due to the human factors.

Market Based Approach

This approach is also known as relative valuation. In this approach, the value of the business is obtained 
by the comparison of the business with similar-class businesses and securities sold in the market. In 
other words, the real market values are examined to figure out what your business value is. The basis of 
market-based valuation is the assumption that similar assets will be traded at similar prices in efficient 
market conditions. Multiples (comparables) are used to obtain business value. There are several multiples 
within the Market Approach. When there are a sufficient number of similar businesses/assets/securities 
in the market the possibility to work well of this approach increases.

Although, this approach is simple and uses real market data, it sometimes might be difficult to find 
similar data. In addition, it is a difficult task to figure out if it is really similar and identified company 
or not. It is also sometimes very difficult to find enough comparables businesses according to subject 
business. Therefore, this approach is not flexible. The expectations for the future of the companies and 
therefore related risks are also not fully included in this approach.

The market based business valuation approach is based on the comparables in the market.

Asset Based Approach

The basis of asset based approach depends on the assets and the liabilities of the company’s balance 
sheet. The value of a company consists of assets and liabilities within the scope of this approach. The 
equity value is obtained by reducing total value of the company’s liabilities from the total value of the 
company’s assets.

The proponents of this approach argue that an accounting-based company value estimate gives more 
accurate results than valuation models based on all predictive assumptions for the future. Indeed, the 
balance sheet elements give general picture of business value. However, it is not enough to give com-
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plete and accurate picture. This approach is based on accounting records. Since it is a static valuation 
method, it does not take into account the future expectation of the company, the company’s situation in 
the sector, the future cash flows and the factors that are not reflected in the accounting tables such as 
the agreements made by the company.

The asset based business valuation approach depends on total up all the value of company assets.

The asset based business valuation approach is based on the principle that total value of all assets of 
the company.

The advantages and disadvantages of those three business valuation approaches have been given in 
Table 3.

CONCLUSION

In the modern business environment, the valuation is a great start to achieve sustaining your business 
success. Interest for valuation has increased after the shift towards a knowledge economy and attention 
to intellectual capital, because the value of intangible assets represents a large percentage of the total 
assets of the organization, including human resources, soft infrastructure and intellectual capital such 
as patent, copyrights and know-how. Determining the value of a company is more difficult in today’s 
business environment. Because the valuation process requires special methods and procedures carried 

Table 3. The advantages and disadvantages of three business valuation approaches

Advantages Disadvantages

Income Based 
Approach

*Takes into account mainly company related data, 
*Takes into account company risk, 
*Takes into account time value of money, 
*It is more accurate approach to find real economic value 
of a business, 
*It is more flexible than other approaches, 
*It doesn’t require to find similar company and 
comparables,

*High sensitivity to the cash flows and required rate 
of return/capitalization rate 
*Mainly based on projection and many assumptions, 
*It can be more subjective, 
*It is more complex than other approaches and 
requires more time, 
*Start-ups, early stage businesses have no historical 
record for tracking to estimate expected future cash 
flows, 
*Very good sector expertise must conduct the 
analyse, it requires in good understanding value 
drives of the company

Market Based 
Approach

*Is is easy and quick to implement and therefore time 
consuming, 
*It can be a check point for Income Approach, 
*It can be appropriate method for especially public 
companies, 
*The method captures both tangible and intangible value

*It is possible that there are no similar company and 
comparables in the market, many companies can be 
unique, 
* It can be no public market comparables, 
*the data can be inaccurate and its accuracy should 
be confirmed

Asset Based 
Approach

*It is a good starting point for valuation, 
*It is a proper approach for businesses going liquidation,

*It doesn’t take into account expected future income 
and risk of the business, 
* For ongoing businesses, the real value of the 
business is most probably higher than selling its 
assets, 
*It is not appropriate methods for businesses which 
have more intangible assets
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out by highly qualified professional valuers who have knowledge of the nature of the markets and the 
factors affecting the valuation process. A business continuously needs to identify factors influencing 
valuation for accurate decision-making and effective planning and to make its plans more dynamic. Dif-
ferent value types for different purposes, as well as the different concepts of this process such as cost, 
price, and value has been explained in this chapter. Before starting the valuation process, a distinction 
must be made between the concepts of valuation and evaluation. The first is to give value to the assets 
and liabilities and the second is to analyze the performance of the assets valuated. It should distinguish 
between cost, price and value, this distinction must be based on the inputs and outputs of users of valua-
tion information. Cost is the input of management (users in general) to make decisions, while the price is 
outputs of this decisions, and representing the value that the result or outcome derives from its decisions. 
Moreover, the value itself takes different concepts and these concepts depend on the place and time that 
derives from them, if the source of the records of the company is called the book value, and if based 
on the market is called the market value and so forth. Besides understanding these concepts, describing 
of the components and elements of financial statements is also essential for practitioners because they 
represent important inputs to valuation approaches. Then all elements of the financial statements it issues 
become subject to valuation, such as assets (including intangible assets) and liabilities are reflected in 
the evaluation of the business’ performance (income).

Accordingly, there are three main valuation approaches are used. Asset based approach, which deals 
with the establishment of assets and liabilities recorded in the company’s records and represents actual 
rather than estimates. It does not relate to a particular unit but depends on market prices and deals mutual 
recurrence. The income approach is based on the expected future cash flows of the company. The present 
value of a company is determined by the present value of the cash flows of that company generated in the 
future. Lastly, the value of the business is obtained by the comparison of the business with similar-class 
businesses and securities sold in the market. From all of the above we can reach a final conclusion that 
the valuation is an integrated process, which we have all referred to in the previous conclusions parts of 
it and we cannot neglect any part.
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ABSTRACT

Despite the existence of International Valuation Standards (IVS) and Financial Reporting Standards (IFRS), 
countries that have transferred to adopting IFRS face the large challenge of the difference in interpreta-
tion and application of the standards. Because they include various concepts, bases, and approaches 
for valuation and measurement, and although there are common objectives for each of the International 
Valuation Standards Council (IVSC) and International Accounting Standards Board(IASB), each works 
independently and has their own objectives and different target groups. Thus, more improvements are 
needed to consistently apply valuation and financial reporting standards. This chapter compares and 
converges the concepts, bases, and approaches adopted by the IVSC and the IASB to increase consistency 
in valuation practices for financial reporting purposes and to create bridges between accountants and 
auditors and professional valuers.

INTRODUCTION

Valuation standards have a significant role to play in helping to harmonize professional practice at do-
mestic and global levels, and are widely used and reliable in domestic and international financial markets, 
to be included in the financial statements of listed companies in those markets, or to support secured 
lending, acquisition and merger transactions(Adair et al, 2014) .The International Valuation Standards 
Council (IVSC) promotes leading practice approaches for the conduct and competency of professional 
valuers The International Valuation Standards (IVS) issued by (IVSC) also are standards for undertaking 
valuation assignments using generally recognized concepts and principles that promote transparency and 
consistency in valuation practice (IVSC Framework, 2017). Although these standards are not geared to 
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financial reporting only, however, one of IVSC’s objectives is to help reduce differences in how companies 
and auditors are integrated in different countries and apply IFRS, particularly to enhance consistency in 
the measurement of assets and liabilities for the purposes of financial reporting purposes (IVSC, 2014).

Despite the existence of financial reporting standards and valuation standards, the large challenge 
faced by countries that have transferred to adopting International Financial Reporting Standards (IFRS) 
is the difference in interpretation and then in application . If preliminary studies were found in European 
countries (for example) that adopted (IFRS). As of 2005, allows companies to subsequently measurement 
choose between the fair value model and the cost model for investment property. Although the entity is 
must use a single model for all of its investments, but if the fair value cannot be determined reliability 
and on a continuous basis, the investments are measured using the cost mode (IAS40.para.32-A), Thus, 
the entity can maintain investment property, some of which are measured at fair value model and oth-
ers are based on the cost model. The researchers found that the measurements were clearly different, 
and the main reason of this difference is that there are multiple references to the valuation of (up to ten 
references in the European countries) (IVSC 2007) . On the other hand, the application of fair value has 
resulted in significant fluctuations in the amounts of assets and liabilities, and then effected on relevant 
and reliability of accounting information provided to users (Abdulluhi & Maaji, 2016) (Gokcen & Tera-
man, 2018), and that different valuation practices may provide different results because of the different 
inputs used and the adjustment to this inputs (Aurora & Bontes,2013) . However the (IASB) believes that 
financial reports are not designed to show the value of a entity; but they provide information (indirectly) 
to help existing and potential investors, lenders and other creditors to assess the value of the entity (IASB, 
Framework 2018:para.1-7), in the other words Accounting provides information as input to users’ own 
decision models, rather than providing a decisive valuation (Whittington, 2010:104). Thus, we need 
to make additional improvements towards application consistency of valuation and financial reporting 
standards. .The core questions that this chapter attempts to answer are: Is there a relationship between 
(IVS) and (IFRS) ? Or are (IVS) a prerequisite for adoption of IFRS? And whether their use together 
serves to valuation the business, assets and liabilities of the entity in real values?

BACKGROUND AND PRIOR STUDIES

(IVSC) founded in 1981, is a non-governmental, non-profit organization working in cooperation with 
other international bodies such as the World Bank, the Organization for Economic Co-operation and 
Development (OECD) and the (IASB). The main purpose of (IVSC) is to standardize valuation standards 
around the world by creating a set of bases and approaches that apply in all countries, and that support 
transparency for international investors. The IVS basis is therefore broader in comparison to domestic 
standards such as the United States valuation standards (Spies & Wilhelm, 2005: 6) If we consider that 
the valuation corresponds to the measurement in financial reporting, the roots of the bases of valuation 
exist in accounting as there are several themes within literatures on current/ cost value based accounting 
.One theme calls for adjusting historical cost data (general purchase power accounting) to reflect change 
in general price level . This theme has its root in the work of German theorists,(Mahlberg, Schmalenbach, 
and Schmidt). This theme also developed in U.S.A by Sweeny (1933). Another theme adopting a current 
replacement cost approach, also has roots in the work of Schmidt, and was subsequently popularized by 
Edward & Bell (1961) . The current value theme was advocated by Chambers (1966), Sterling (1970), 
and others (Lawrence et al, 1995: 173). On the professional side, the (IASB) has set out in its conceptual 
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framework included bases of measurement issued in (1989), then through the joint project with FASB 
in the (2010), and finally the revised version of (2018). This framework categorized the bases of the 
measurement in two groups: historical cost and current value. This chapter also described these bases 
and factors must be takes into consideration in selecting the basis of measurement. The current value 
Included: fair value, value in use (for assets), fulfillment value (for liabilities), and current cost . (IASB 
Framework, 2018.6). These bases were adopted in the IAS and IFRS (issued by the Board itself) that 
based to conceptual framework.

The transition to various bases of measurements is in accordance with International Financial Report-
ing Standards (IAS & IFRS) creates new accounting measurement problems: Is the fair value concept 
itself the market value (value at exchange) or value from management’s point of view (value in use) ? 
or replacement value (entry price) or all of these concepts? .Then are these concepts consistent with the 
concepts included in the International Valuation Standards (IVS) issued by the International Valuation 
Standards Council (IVSC)? . These are other questions that this chapter is trying to answer.

in the aspect of prior studies, as for the methods (approaches) of valuation Pagourtzi et al (2003) 
classified them into two groups, as traditional approaches and advanced approaches. Spies & Wilhelm 
(2005) test the requirements for valuation approaches in accordance with the IFRS and what probable 
conflicts may be arise between the IFRS and the US valuation approaches..The research showed that the 
US valuation approaches are very similar in their bases and approaches to the IVS, which mainly result 
from the origin of the (IVS). However, the authors’ analysis and conclusion preceded the issuance of 
(IFRS 13) Fair Value Measurements issued by the (IASB) in 2011 which expanded the concept of fair 
value and input levels. Ilsjan &Kask (2014) attempted to explore practical problems in the implementa-
tion of the income approach in the valuation for financial reporting. The authors have found that some 
of the concepts required in the standards are very general and need some specification to harmonize the 
behavior of the valuers in practice.

Abdulluhi & Maaji (2016) review the effect of fair value measurement on financial statements, and 
consistency of its with financial instruments . Then attempt to demonstrate that fair value has a clear 
advantage through its ability to reflect the reality of current financial and economic conditions. Gokcen 
& Teraman (2018) studied how to determine the synergistic value by which the difference between 
market value and fair value was explained, The results show that if an IFRS is adopted to determine the 
fair value of the acquired assets and liabilities the goodwill of the business will be shown. But when the 
IVS is adopted, this goodwill is not appear even probable business combination is realized . Because the 
values   represent a combination of market value and synergistic value. Therefore, the need to expand and 
deepen the study of all the foundations and approaches of valuation in this chapter, especially after the 
issuance of the revised version of the conceptual framework of the (IASB) and the factors that determine 
the selection of the bases and approaches of measurement (valuation).

THE NEED AND PURPOSES OF VALUATION AND ACCOUNTING STANDARDS

With the emergence of multinational companies, the opening up of global markets, and the expansion of 
foreign investment, required the need for so-called international harmonization, which means increasing 
compatibility by reducing or delineating differences in international practices (Nobes & Parker, 2008:75). 
The best strategy for achieving this harmonization is to produce internationally accepted standards by 
specialists from the profession in a particular field of business. Examples of these standards are (IVS) 
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issued by (IVSC) and the (IAS-IFRS) issued by (IASB). In general, the standard is intended as a prede-
termined model that measures the weight, length, or quality of a particular object (Diaionu& Coman, 
2006:3). And as defined by the International Standards Organization (ISO) as a document prepared 
unanimously and endorsed by a recognized body that gives repeated common uses, outlines or specifica-
tions for activities or outcomes to ensure optimal implementation in a specific context (Hatto,2010: 5) 
In the same context, the (IASB) defines the standard as a guiding rule for professionals to support their 
judgments, develop their opinions, and sets out their practices (but does not eliminate judgment and 
personal opinion). It also aims at reducing differences in accounting practices for the same circumstances. 
Moreover, the standards are adopted as a general framework for assessing the quality and efficiency of 
technical work, depth of professional responsibility (IASB.2010). Thus, the board sought to standardize 
practical practices in accounting to eliminate the differences in these practices among countries because 
these differences would negatively affect the comparisons between the performance of companies and 
between countries and adverse selection of investment decisions taken by domestic and foreign investors.

For its part, the (IVSC) believe that its main objective is to build confidence and public trust in the 
valuation process by producing standards and ensuring its adoption and implementation internationally 
to valuation assets around the world, along with the application of those standards with a high level of 
professionalism. The council also believes that these standards are part of the international financial 
system, (IVSC Framework: 1)

While emphasizing the need for valuation standards and financial reporting standards domestically 
and internationally. As a result of the multiplicity of bases and approaches of valuation (measurement) 
in each and the interdependence between them, we can set common objectives as follows:

• The existence a frameworks that ensures balance and fairness between the interests of groups (us-
ers) of financial statements and valuation reports.

• To regulate and organize the disclosure process in the financial statements and valuation reports 
to its users by relying on specific and clear procedures.

• Provide a clear understanding for international investors of the financial statements and valuation 
results contained in those statements.

• The existence of professional references such as (IVSC) and (IASB) are based on them by the 
local accounting standards and valuation setters when the emergence of new problems of applica-
tion and the search of solutions .

• To enhance the reliability and objectivity of information provided to financial markets.

THE RELATIONSHIP BETWEEN IVS AND IFRS

The challenge for any entity is to produce financial statements that meet need of users and are use-
ful for decision-making. Thus many professional accounting bodies have adopted a main objective of 
financial reporting which is to provide financial information about the entity that is useful to users to 
making rational decisions relating to providing resources to the entity that related to investment, credit, 
and similar other decisions (FASB, 2000:16), (IASB,2018: para.1-2) Other sub-objectives are derived 
from this main objective the objective is to provide information about the company’s financial position, 
which is information about the company’s economic resources and claims. This information helps the 
users valuate the company through the use of asset-based approach for valuation. The other sub-objective 
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is that financial reporting provides information on cash flows (inflows and outflows). This information 
assists users in assess the entity’s ability to generate future net cash flows and through it they can assess 
the entity using the income approach for valuation .

To achieve the usefulness of information in decision-making, international professional organizations 
have sought to issue a single set of high quality standards, understandable, enforceable and globally ac-
cepted. The significant change in these standards is the adoption of a different valuation basis in deter-
mining the amount of the financial statements in addition of traditional accounting measure is based on 
the historical cost. These measurement bases have included fair value, value in use for assets, fulfillment 
value for liabilities, current cost . The purpose of allowing the use of different measurement bases is to 
make accounting information more useful to its users and to achieve the qualitative characteristics of 
accounting information (relevance and faithfulness representative). Financial reporting standards have 
also allowed different approaches to measure fair value or consistent with the market approach, income 
approach and cost approach. The selection of a specific approach to measure fair value is to be based 
on its relevant to the asset or liability being measured and in (especially the adequacy and observably 
of inputs available (Alibhai et.al 2018: 765)

On the other hand the (IVSC) believes that valuers should have an understanding of the nature of the 
accounting definitions (carrying amount, cash generating unit, fair value, net realizable value, residual 
value etc.) and principles underlying IFRS issued by the (IASB) .as well as the adherence to market-
based concepts, objectivity, and full disclosure of relevant matters within pertinent and user-friendly 
format are fundamental to the requirements of valuation for financial reporting (IVA1.1) .Therefore, 
the IASB has shifted from a Rule-based accounting standards setting approach to principles -based 
accounting standards setting approach, with a view to making these standards understandable and 
interpretable by users of financial statements, reduces judgment in interpreting standards, and provides 
special requirements for recognition, measurement and reporting that demonstrate the actual activities of 
an economic unit. Unlike a Rule-based approach, that is based on a set of strict rules that can sometimes 
be arbitrary.As well as the accounting standards include special conditions for recognition, and specific 
timing to be measurement as an asset or liability in the accounting records and are then reflected in the 
financial statements. The element for which these conditions are not applicable is not recognized. So 
many elements of intellectual capital and intangible assets are not inclusion in the financial statements. 
Because it do not meet requirements of measurement and disclosure despite their large values   and may 
be a basis for generating income for the company. Accordingly In 2013 The trustees of (IVSC) and 
(IASB) recognized that interaction and exchange of information on how to measure fair values   would 
be relevant and useful in developing standards and guidance on fair value measurement, which should 
improve the financial statements prepared in accordance with (IFRS) (www.ifrs.org) .

In practice, those interested in valuation practices believe that in some cases there is a need to follow a 
set of procedures as required in the financial reports, particularly approaches for accessing non-observable 
value in the market (to be used) to assist the auditors in the entity or to revaluation the financial state-
ments such as “value in use” or allocation of purchase price in a business combination and acquisition 
transactions. In this context, they believe that they need to find a range of procedures and adopt (IVS) 
wherever possible in the preparation of financial statements.
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Market Value, Fair Value, and Bases of Valuation

For over decades, professional bodies have attempted to establish a specific definition   of value (invest-
ments value, assets value, assets value etc) or differentiating them from one to another. But the different 
valuation objectives and the different environments in which they are issued have prevented agreement 
on this subject, for example Pagourtzi et al (2003) finds that the definition of market value is merely an 
attempt to clarify assumptions to make an estimate of the exchange price of a property when it is sold in 
the open market. These assumptions include the legal nature of the interests, the physical circumstances 
of the property, the nature and timing of the market, and assumptions related to possible purchasers in 
the market. Thus, the IVSC has developed a comprehensive definition of market value, including most 
the circumstances surrounding the valuation of the market:

Market Value is the estimated amount for which a property should exchange on the date of valuation 
between a willing buyer and a willing seller in an arm’s-length transaction after proper marketing wherein 
the parties had each acted knowledgeably, prudently, and without compulsion (IVS1.4).

The IVS104 explained the assumptions contained in the definition in details:

Estimated amount the price payable for a transaction in a market transaction on a neutral basis. For 
which the property should exchanged the value of the asset is an estimate rather than a pre-determined 
amount or an actual sale price. On the date of valuation requires that the value be determined as of a 
specific date because markets and market conditions may change. Willing buyer refers to the person who 
has the motives of the purchase and is not forced to, As well as the Willing seller “is not enthusiastic 
nor a seller ready for sale at any price. After proper marketing “means that the asset is being offered 
on the market in the best possible way to be sold at the best reasonable price to be obtained. Each party 
had each acted knowledgeably, prudently “it is knowledgeably assumed that both the willing buyer 
and the willing seller are reasonably aware of the nature and characteristics of the asset, its actual and 
potential uses, and the state of the market at the valuation date..Without compulsion “proves that each 
party is motivated to do the treatment, but is not forced or coerced to do so. Accordingly, when estimate 
the market value, the valuer should examine the circumstances surrounding the valuation process, in 
other words estimate the highest and best use or most probable use of property.

Fair value accordance IASB: is the price that would be received to sell an asset or paid to transfer a 
liability in an orderly transaction between market participants at the measurement date (IFRS13.9).

Fair value is a market-based measure, not an enterprise-specific measure. For certain assets and li-
abilities, transactions may be available Marketable or observable market information. For other assets 
and liabilities, observable market transactions may not be available And observable market information. 
However, the objective of measuring fair value in both cases is the same The price at which a transaction 
is made under normal circumstances to sell the asset or to convert the obligation between the market 
participants on a date Measurement under current market conditions i.e. the exit price on the date of 
measurement from the perspective of a market participant retains the asset Or owe the obligation).
(IFRS13.2) As a result, an entity’s intention to hold an asset or to settle or otherwise fulfill a liability is 
not relevant when measuring fair value (IFRS13.3) . That the assumption of market-based measurement 
rather than the enterprise – specific measure penetrates the entity theory to determine the fair value of 

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



30

International Business Valuation Standards
 

assets and liabilities, and makes the asset or liability and it related markets the focus of that input rather 
than entity conditions at the measurement date. Accordingly, fair value is based on the assumption that 
there is orderly transaction between market participants (as specified) at the current measurement date 
and market conditions, from the perspective of a market participant who holds the asset or who has the 
liabilities and, in other words, the exit price. IASB believes that the exit price is always an appropriate 
definition of the fair value of the asset, regardless of whether the entity intends to use or sell the asset. 
Furthermore, the exit price is always an appropriate definition of the fair value of the liability, regardless 
of whether the entity intends to meet the obligation to Time or transfer to another party that meets them 
over time (Alibhai et al, 2018:) .The standard also requires that the fair value be based on observable 
price to the maximum extent possible, however this may not be available and therefore will depend on 
the use of valuation approaches which should have a strong bias towards the use of observable inputs 
rather than unobservable inputs, which are more objectivity and likely to be taken into account by market 
participants rather than unobservable inputs.

IASB in recognizes that active market may not always exist in order to identify a market price for a 
specific asset or liability. Instead the standard established a hierarchy that prioritizes the reliability of 
the inputs that may be used in valuating fair value (Abdullahi & Maaji, 2016: 85). The hierarchy for 
fair value measurement purposes is to increase consistency and comparability in these measurements 
between companies in the same sector, starting with definition of input according IFRS13:

Inputs: The assumptions that market participants would use when pricing the asset or liability, including 
assumptions about risk, such as the risk inherent in a particular valuation technique used to measure 
fair value (such as a pricing model) and the risk inherent in the inputs to the valuation technique. Inputs 
may be observable or unobservable.

Observable input are either directly observable or indirectly observable, As stated above the IFRS13 
emphasizes bias in the use of observable inputs rather than unobservable inputs. In other words, a hier-
archy gives priority to unadjusted prices in active markets and for similar assets and liabilities. An active 
market is a market in which transactions involving assets and liabilities are carried out frequently and at 
a reasonable transaction volume and price information is continuously available.

The first level of input (Level 1 input) to fair value are the quoted prices that traded in the active 
market for similar assets and liabilities. The entity can access this market on the measurement date, as 
the quoted prices in this market provides a more reliable guide to measuring fair value without having 
to adjust it (with limited exceptions)), Where an entity that has an asset or liability is traded in an active 
market, the price in that market is used to measure the fair values of the asset or liabilities owned by the 
entity even if the market does not absorb the size of the asset or liability through a single transaction. 
The second level of input (Level 2 input) to fair value are the quoted prices other than first level inputs, 
which can be observed for assets and liabilities, either directly (i.e., as prices) or similar prices, or indi-
rectly (i.e., derived from prices) through various methods such as interest rates, rate of return etc. The 
third level (Level 3 input) is inputs that are not available in the market (not observable) of the assets and 
liabilities, but the entity is based on the information available to it and based on the nature of the asset 
or liability to estimate their fair values. From the previous presentation of the definitions of market value 
and fair value, there is a clear difference between these concepts. Although the assumptions included in 
the definition of market value meet the requirements of fair value definition but do not cover the three 
hierarchical levels of inputs provided by IFRS because they relate only to market participants without 
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reference to inputs which unobservable and estimates of management, on the other hand, the definition 
of the fair value itself does not match with the hierarchical levels, which confirmed the definition of 
orderly transaction between participants in the market, even if this transaction is expected (not actual) . 
However, IVSC recognized this problem by giving other concepts of values   and a different perspective 
of fair value, trying to compare it with the fair value definition from the perspective of IFRS (Figure 1). 
Second problem relates to both definitions of how close they are to the bases of valuation that contained 
in the (IVS) and the accounting measurement techniques contained in IFRS, simply stating that they are 
unable to achieve such a relationship despite the existence of the excuses provided by the two parties.

The third problem relates to the concept of highest and best use. Which means the actual use of the 
non-financial asset by market participants maximizes the value of the asset individually or group of 
assets and liabilities (eg business unit). This depends on the physical characteristics of the origin (loca-
tion and size of the buildings for example), the legal license for the available use, and the availability 
of financial feasibility for the use of the asset. When we return to definitions of market value and fair 
value we see that it is closer to the (value in exchange) while the concept of higher and better value 
refers to the (value in use), yet it remains the concept of higher and best use of open endings and place 
of judgment and subjective opinion.

Figure 1. Comparative fair value under (IVS) and (IFRS)
Source: (IVSC) (2016) Illustrative, Examples chapter1 –Based of value:p6
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APPROACHES AND METHODS OF VALUATION

Bases of valuation describe the fundamental premises on which the reported values will be based. It is 
important that the basis of value be appropriate to the terms and purpose of the valuation agreement, as 
a basis of value may influence or dictate a valuer’s selection of approach, inputs and assumptions, and 
the ultimate opinion of value (IVS104:10.1). (IFRS13) does not specify a particular technique in esti-
mating fair value, but it emphasizes that the technique used should be appropriate to the circumstances 
of the measurement process and that the data are available. This means that any of the three approaches 
detailed in this chapter, the accountants and auditors of financial statements recognize that there is a 
clear difference between fair value concept and market value concept as presented above, and the man-
agements makes sure that the values used to identify the elements of financial statements are consistent 
with the fair value measurement requirements of (IFRS 13) (E&Y, 2013:8). All approaches based on 
the economic principles of price equilibrium, expectations of benefits or substitution. Therefore, we 
must know the conditions and circumstances surrounding the use of any of the following approaches:

Market Approach

This approach provides an indication of value by comparing the asset with compare or similar assets for 
which price information is available. It shall be applied when the following conditions are met (IVS 105) 
the standard set out special procedures and considerations for each of these conditions (IVS105:20.1):

• A similar asset was recently sold in an appropriate value-based transaction
• The underlying asset is traded in the market.
• There are frequent or recent transactions of similar observable assets.

This approach is defined in accordance with IFRS 13 (B5) as an valuation approach that uses prices 
and other relevant information resulting from market transactions involving similar or comparable as-
sets, liabilities or a group of assets and liabilities (i.e. business). While the intellectual framework of 
the (IASB) identified two types of techniques to implement this approach (IFRS Foundtion: 2012:15)

• Transaction price paid for an identical or a similar assets of an investee (para:28–33)
• Comparable company valuation multiples (para: 34–69).Valuation techniques within the market 

approach are based on the concept of comparables, assuming that the value of an asset (or line of 
business or company etc) can be measured by comparing it to similar assets (or lines of businesses 
or companies etc) for which a market price is available.
To illustrate how to use this approach

Assume that (X) company invested a sum of money on 1/1/2018 in the purchase of 1000 shares of 
(Y) company shares for $ 10 per share. and on 31/12/2018 shows that the closing price of (Y) shares is 
$ 12 per share: However, the fair value of the Company’s investments can be valued using the market 
approach $ 12,000(1000×12) because the closing price represents the exchange transactions made in 
the capital market of a similar asset and the inputs are observable (the same approach can be applied 
to investments in equity instruments or debt instruments) for companies listed in the financial markets.
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Income Approach

The one reason of uses this approach as not all of the assets owned by the company are invested by the 
company itself, they may be leased to another party and this property has no a market price, in this case, 
the amount of rent represents the return on investment to the owner, and income generated from the 
rent is simply cash flows. The value of the property is determined by discounting these flows at present 
value (Pagourtzi et al 2003: 388). Accordingly the (IVSC) defined as approach provides an indication of 
value by transferring future cash flows to a single present value, by reference to revenue or cash flows 
or reducing cost, according to specific considerations: when the asset ability original ability to generate 
income (revenue) is the fundamental element affecting the value, and in the reasonable expectations of 
the future revenue amount of the asset (IVS105.40). In the same dimension (IASB) defined this approach 
as technique classified as income approaches measure fair value based on current market expectations 
about future amounts (such as cash flows or net income) and discount them to an amount in measurement 
date dollars (Alibhai,2018: 757). There are a number of techniques used under this approach: (IFRS 
Foundation 2012:35) (Ilsjan & Kask, 2014: 84).

• Discounted cash flow (DCF) method (para:71–114) method, investors are required to estimate the 
future expected cash flows of an investee

• Dividend discount model (DDM)(Para: 115–116)
• Constant-growth DDM(Gordon Model) (para:117–121)
• Capitalization model (para:122–124)

But the most commonly recognized are (DFC) and capitalization models (E&Y, 2013:9). This is 
because cash flows represent real and real amounts, unlike income flows that may include estimated 
amounts that the management interferes with in quantity and timing using (earnings management). The 
same can be said on the (DDM) dividend depend on management distribution policy of income, the choice 
of a particular policy may be intended to affect stock prices. The dividend can be used as a mechanism 
for referring to the external parties (non-insiders) with the possibility of growth and stability in the 
company’s dividend (Dividend Signaling Model). The third model is based on a previous assumption 
abandoned by adopter due to rapid changes in the business environment, at last it is possible to conclude 
that the first and fourth model are the best for use as well as being the most used.

To illustrate how to use this approach:

Assume on December 31, 2017, (X) company bought a machine for $ 200,000. This machine pro-
duces copper wire and achieves net annual cash flow of $ 60,000, the machine’s life is five years, and its 
salvage value is $ 5000. Assume no price of machine markets of this machine. Then the appropriate way 
to valuation it at December 31, 2018 is the Discounted Cash Flow (DCF) method, by discount the net 
annual cash flows at an appropriate discount rate (present value of cash flows) over its remaining life (4 
years) plus the present value of the salvage value at the end of the life (assume the discount rate is 10%):

The present value of annual cash flows: Present value of $ 60000 receivable annually for 4 years at 
10% (PVF-OA4, 10%): $60000 ×3.16986) = $190192

Plus: The present value of cash flows from salvage value of machine (PVF4, 10%):

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



34

International Business Valuation Standards
 

$ 5000 × .68301 = 3415
Then: Fair value of the machine at 31/12/2018 = $193607

Cost Approach

Cost approach using the common economic principle that a buyer will pay for asset no more than the cost 
to obtain an asset of equal utility .When used this approach, some critical factors need to be taken into 
consideration:availability of comprehensive cost data, replication to current depreciated state, inflation 
etc. The method used for valuation technique in this approach is Depreciated Replacement Cost (DRC).
(Aurora & Bonts,2013:100). This approach is applied when the market participants can reproduction the 
asset with the same characteristics of the asset being valuation, and the asset does not have the ability to 
generate revenue directly. The unique nature of the asset makes the market approach and income approach 
inefficient. In most cases, and is con n all cases, the basis of the value used reflects the replacement cost 
(IVS105). The IFRS 13 adopted this approach in a manner that approximates the international valuation 
standards and considers it to be one of the measurement techniques that related to fair value.

To illustrate how to use this approach:

Assume that (X) Power Company has manufactured a giant machine for the production of electric 
power. It takes two years to complete manufacture this machine. The raw materials costs for two years 
amounted to $ 40,000, $ 50,000 respectively, and labor costs $ 20,000, $ 30,000 respectively. The com-
pany used 5% of its production capacity to manufacture machine (overhead costs charged to the machine 
costs for two years $ 10,000, $ 15,000 respectively). Assuming there is no market value for the machine 
because there is no similar machine in the market, and no separate annual cash flows can be determined 
because its work integrates with other machines, so the appropriate approach to the valuation of the 
machine is the cost approach, and therefore the fair value of the machine:

First year costs = 40,000+ 20,000+ 10,000 = $ 70,000
Second year costs = 50,000 + 30,000+ 15,000 = $ 95,000
The fair value of the machine = $ 165,000

RELATIONSHIP BETWEEN BASES AND APPROACHES OF EVALUATION

The (IVSC) considers that all valuation approaches are based on market value basis.. If the market-based 
derivative is used to compare sales to the same asset, it leads to the use of the market value. Then if cash 
flows are determined by using the income method, the discounted cash flow analysis will be based on the 
market value because the discount rate will be derived from the market. When using the cost approach 
to determine the cost of an asset and determine its depreciation, that determination should be based on 
the market. Although data availability and circumstances relating to the market or the property itself will 
determine which valuation methods are most relevant and appropriate, the outcome of using any of the 
foregoing procedures must be market value if each approach a is based on market-derived data.(IVS1:4.2)

The (IASB) distinguishes between measurement techniques (approach) and value bases, for example 
one way to estimate the measure is by using cash-flow-based measurement technique (income approach). 
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Such technique is not measurement basis. This is technique used in applying a measurement basis. 
Hence, when using such a technique, it is necessary to identify which measurement basis is used and the 
extent to which the technique reflects the factors applicable to that measurement basis. For example, if 
the measurement basis is fair value, the applicable factors are considering (IASB framework: 6.14). As 
for as cash flow –based measurement technique can used in applying a modified measurement bases, 
this bases my result in information that is more relevant to users of financial statements, despite more 
difficult to understanding for them(IASB Framework:9.41)

Application of Valuation Standards

Real Estate Valuation

Valuers shall obtain from the management of the entity a list of assets to be valued, classifying them 
as operational assets, i.e. assets requisite to the operations of the entity, or non-operational assets, be-
ing properties held for future development, investment, or assets surplus to the operations of the entity 
(IVA1.5). The purpose of this is to know which accounting or financial reporting standards apply to 
the asset under valuation. The need for valuation real estate derives from two major aspects these are:

(1)  Unharmonious of real estate in its natural unlike shares and bonds. Due to its unharmonious real 
estate needs to be valued by professional valuers, who collect and Interpret relevant market infor-
mation of all possible characteristics describing the property.

(2)  Incomplete information in markets about real estate, real estate markets are not effective and there-
fore, the need for a formal valuation theory arises (Ilsjan& Kaskm,2014:76).

The real estate asset owned by an entity can be classified according to IFRS into three categories:

• Property, plant and equipment in case of owner-occupied real estate according to IAS 16.
• Investment property (in case of non owner-occupied real estate, held mainly to earn rental income 

or for capital appreciation or both) according to IAS 40.
• Long term leases according to IAS 17, and follow IFRS 16

Since the International valuation Application for financial reporting (IVA1) is primarily for property, 
plant and equipment (IAS16), the Standard for investments Property (IAS 40) and the Standard for leases 
(IAS17) we will focus also the valuations in this chapter on the assets covered by these standards.

Table 1. Valuation Bases & Approaches under IFRS and IVS

Valuation Approaches Bases of Value (IFRS) Bases of Value (IVS)

• Market approach 
• Income approach 
• Cost approach

Fair value
• Input level1 
• Input level 2 
• Input level 3

Market-derived criteria

Market valueValue in use Market-derived rate

Depreciated Replacement Cost 
(DRS)

Market- based estimated cost 
& depreciation
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According to IAS 17, the lessee is to record a finance lease as an asset and an obligation (liability) 
at an amount equal to the lesser of (1) the fair value of the leased property at the inception of the lease, 
net of grants and tax credits receivable by the lassoers, or (2) the present value of the minimum lease 
payments.

1. Valuation of Property, Plant, and Equipment

(IVS300) provides that the valuer should choose the appropriate value basis for the valuation of the 
plant and equipment. This is a critical point in the valuation process to assess, because the value item of 
asset varies under different valuation circumstances, which the asset is valued under an in used, orderly 
liquidation or forced liquidation of (IVS300.30). As well as his standards allowance using the three 
approaches to the valuation of plant and equipment according to the nature of the asset, the available 
information, and the factors and circumstances surrounding the valuation process (IVS300.40). On the 
other hand, the (IAS16) permits the revaluation of assets if there is an increase in value (IAS16.39), and 
the measurement is at fair value and where there is a market-based evidence. In the absence of evidence 
because of the particular nature of the asset or the asset is rarely sold, the entity has the right to use the 
income approach or cost approach (DRC) (IAS16.33). In all cases, the valuation process is preferred by 
a professional and independent valuer.

2. Valuation of Investment Property

The international valuation standards does not distinguish between the investment property invested for 
trading purposes and the investment property invested for rental purposes, as well as not distinguish 
between operating leases and finance leases, (The Council calls it a real property interest) is a right of 
ownership, control, use or occupation of land and buildings (IVS400.2). Unlike the accounting standards 
that emphasize the asset, it is probable that an asset will be recognized when (and only when) future 
benefits from the investment property will flow and the cost of the property can be measured reliably 
(IAS40.16). When measuring the fair value of an investment property in accordance with (IFRS 13), 
Because of the difference between the broad concept of property interests and the specific concept of 
property investment, international valuation standards have allowed the three valuation approaches, 
while the financial reporting standards have been confirmed on, an entity must ensure that the fair value 
reflects, among other things, the rental income from current leases and other assumptions that market 
participants use when pricing an investment property under the current market conditions (IAS 40.40). 
Which means that the financial reporting standards call for the use of the income approach in the valu-
ation of investment properties, although not clearly indicated.

3. Valuation of Property for Leased Assets

(IAS17) and subsequently (IFRS 16) (effective from 1 January 2019) classified leases contracts into 
operating leases and finance leases based on the time period and the significant of the asset. In all cases, 
if the leases are classified as finance, the lessee should assess the lessee should valuation the assets and 
liabilities in fair value, which means that the financial reporting standards focus on the lessee rather 
than on the lessor because the benefits and risks of the asset are transferred to him. The lessee uses the 
asset measure (right of use) to apply the cost model, However, if the fair value of the IAS40 is applied 
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to its investment properties, it should also apply the fair value model to the assets (right of use) that 
meets the definition of the investment property(IFRS16.34), and if the asset relates to the category of 
property, plant and equipment in which the revaluation is carried out IAS 16, the lessee may choose 
to apply the revaluation model to all assets (right of use) related to that class of property, plant and 
equipment(IFRS16.35). On the other hand, the lessee must measure the liabilities of the lease contract 
to the present value of the unpaid rent payments on that date, and the implicit interest rate should be 
used to discount such payments if it can be easily determined(IFRS16.26)

Valuation of Intangible Assets

An intangible asset is a non-monetary asset evidenced by its economic characteristics, and has no 
physical characteristics. But it gives economic rights and benefits to its owner, which known through 
its characteristics such as ownership, function, market status, and reputation (IVS210: 2.1). The finan-
cial reporting standards do not give a clear definition of intangible assets. But they specify a certain 
conditions for recognition of the asset as an intangible asset: firstly identifiable (by distinguishing it 
from goodwill, sold, transferred, leased or exchanged either individually or with a contract) (IAS38.12), 
secondly controlled as a result of past events (the entity has the ability to obtain the future benefits flow-
ing from the intangible asset (IAS38.13), and thirdly, that economic benefits are expected to flow from 
them. In terms of classification of intangible assets, the (IVS210) has classified intangible assets into 
five groups: first, market-related assets such as trademarks and trade names; secondly intangible assets 
related to customers such as customer lists and contracts; third, related to works of art such as plays, 
books, films and music, froth related to contracts such as licensing contracts, and five related to tech-
nology such as patents, databases, and software (IVS210: 2.3), while the financial reporting standards 
presented examples of intangible assets without classifying them. n terms of value, IVSC considers that 
valuations of intangible assets are carried out using the value bases determined by organizations other 
than the council, that’s mean when the purpose of the valuation for financial statements is to use the 
value bases specified in the financial reporting standards. In general, however, the council considers 
that the three approaches (market, income and cost) can be used to valuation of intangible assets. On 
the other hand, the financial reporting standards allow either the cost model or the fair value model. 
However, if the second model is used, it should be applied to all intangible assets of the company and 

Table 2. Basis of valuation for accounting purposes according to IAS 16, IAS 40, and IFRS16

Asset class Accounting measurement Basis of valuation Valuation approach(focus)

Property, plant and 
Equipment(IAS16)

Fair value 
Depreciated replacement cost 
(DRS)

Marker value Market approach 
Cost approach

Value in use Value in use Income approach

Investment 
Property(IAS40) Fair value Market Value Income approach

Leases (Finance lease) 
(IFRS16) Fair value Value in use Cost approach
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fair value should be estimated by reference to the active market (IAS38.75) The analysis of the above 
concepts shows that (IVS) have expanded to include all concepts of intellectual capital (human capital, 
structural capital and customarily capital) while the concept of intangible assets in financial reporting 
standards is determined by the rules of measurement and recognition. Which means that many items of 
intangible assets are not reflected in the financial statements. Therefore, the future calls for the benefit 
from (IVS) to include a greater number of items of intangible assets in order to arrive at a more accurate 
value of the assets of the entity

CONCLUSION

Fair value measurements have provided new measures for company’s assets and liabilities, and gener-
ally have been given higher values than before the adoption of this concept. Because these values are 
based on many of them to market prices, this concept to make accountants closer to the market than 
before and open the prospect of cooperation between them and the professional valuers who have more 
knowledge of those markets. And although the (IVS) was not adopted by the (IASB), but it have become 
a main source to valuation for financial reporting purposes, It also requires accountants to distinguish 
between the market based valuation (value in exchange) conducted by external valuers, and the cash 
flow –based valuation (value in use). However, the definitions of market value and fair value covered 
the related approaches in the mark – market (market derived data) reasonably, but did not cover the 
areas that need inputs unobservable in the market, nor those related to the entities of a special nature or 
small or large monopoly activity that operates outside primary or secondary markets. As well as the use 
of prices as a function of value represents an intellectually challenge for standards setters for valuation 
and financial reporting, as the price reflects the value in limited cases also considered the concept of 
market value synonymous with the concept of fair value Is not yet proven . thus there is a need to modify 
and develop the two concepts to make them closer, or to find a common concept for them. Despite, the 
use of the market value is more useful for financial reporting purposes because it implicitly implies the 
concept of fair value as well as other concepts that make the valuation process more realistic and more 
accuracy. It is therefore expected that the convergence projects and joint ventures between the (IVSC) 
and (IASB) will continue .The analyzes presented in the chapter show the need to adopt the (IVS). It is 
an urgent necessity to prepare financial statements for financial markets or tax authorities or for other 
purposes because the valuers are more familiar with the nature of the markets, their classification and 
location than the accountants and auditors as well as having specialized professional qualification. In 
the absence of external valuers inside the companies, these standards are intended to become a suitable 
guide for financial statements preparers and auditors in the valuations and measurements contained in 
(IFRS) .in addition the (IVS) are expected to increase confidence in the business results of the companies 
and financial positions shown in their financial statements because they are based on their compliance 
with standards issued by specialized professional legal bodies. On the other hand, (IVS) can become an 
important guide for potential investors and investment institutions who want invest in companies before 
making investment decisions.
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ABSTRACT

Capital structure decisions of management affect the value of a firm. This fact leads to the creation of 
an extremely rich capital structure literature over the last 60 years. This chapter explains main theories 
of capital structure and discusses the concept of target leverage which maximizes the firm value. The 
roles of tax payments, profitability, firm size, asset tangibility, growth opportunities, income volatility, 
and non-debt tax shields are examined as determinants of capital structure. The current status of capi-
tal structure research and some important empirical issues are discussed. Considerations for future 
research are presented.

INTRODUCTION

The main objective of the managers should be maximizing the firm value. Since a firm can be considered 
as a combination of its investment projects, the value of a firm is merely a function of its future cash 
flows and weighted average cost of capital. Thus, in order to increase the firm value, it is necessary to 
either increase free cash flows, or reduce the weighted average cost of capital. Free cash flows are related 
to sales revenues, operating expenses, taxes and operational investments. Therefore, it is not affected 
by the financing decisions. On the other hand, weighted average cost of capital is directly related to the 
capital structure, in addition to market interest rates and the firm’s riskiness.

The main objective of the capital structure research is to investigate whether or not the firm value can 
be increased by changing the capital structure. In other words, is there any importance of capital structure 
decisions? When the answer to this question is negative, the studies on capital structure do not have any 
meaning (Rajan, 2012). Modigliani & Miller (1958) showed that the value of a firm is independent from 
its capital structure under certain assumptions. Their assumptions can be summarized as the inexistence 
of transaction costs, taxes, bankruptcy costs and information asymmetry between managers and investors. 
Besides, the firm’s pre-tax profit is assumed to be unaffected from the use of debt and investors should 
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be able to borrow from the same interest rate as firms. Theoretical and empirical studies, conducted in 
the first 20 years following Modigliani and Miller’s paper, focused on whether the firm value is related 
to capital structure and showed that it is impossible to satisfy all of these assumptions in real life. Thus, 
it is concluded that capital structure affects the firm value. Once the causal relationship between a firm’s 
capital structure and its value is recognized, a following up question becomes what is the optimal capital 
structure for maximizing the firm value. As a result of half a century’s diligent research, various capital 
structure approaches (trade-off theory, pecking order hypothesis and free cash flow hypotheses, market 
timing, signal hypothesis etc.) were developed in order to answer this question.

These approaches differ based on the emphasis each gives to tax advantages of debt, asymmetric 
information problems and agency theory.

Trade-off theory emphasises the importance of tax advantage of debt and the bankruptcy costs of 
debt (Modigliani & Miller, 1963). Besides, there are other versions of trade-off theory, which deals 
with other costs and benefits of capital structures (Frank & Goyal, 2009). All of these versions predict 
an optimal level of capital structure, which maximizes the firm value. This optimal level is the leverage 
ratio where the marginal increase in the firm value because of the benefits of debt use (i.e. tax shield of 
interest) is equal to the marginal decrease of the firm value due to the bankruptcy costs.

On the other hand, pecking order hypothesis argues that there is not an optimal leverage ratio. Firms 
make their capital structure decisions based on a financing hierarchy (Myers & Majluf, 1984). Market 
timing and signaling approaches reach similar conclusions.

However, recent literature reveals that managers have target (optimal) capital structures and make 
their financing decisions in order to reach it (Bancel & Mitto, 2004). An extensive literature with related 
to the determinants of target capital structure and speed of adjustment in case of deviations from the 
target is emerged over the recent years (Hovakimian et al., 2004; Drobetz & Wanzenried, 2006; Zhou et 
al.,2016; Elsas & Florysiak, 2015).

This chapter explains the aforementioned theories of capital structure and the determinants of target 
leverage which maximizes the firm value. The roles of tax payments, profitability, firm size, asset tangi-
bility, growth opportunities, income volatility and non-debt tax shields are examined as determinants of 
capital structure. Besides, the current status of capital structure research and some important empirical 
issues are discussed. Lastly, some considerations for future research are presented.

Background

Firms often need external funds to finance their investments. In such a case, a firm has two main op-
tions: borrowing from a bank or issuing equity. The present value of a firm, which uses all its assets in 
its operations, is estimated by discounting its expected future free cash flows with its weighted average 
cost of capital. Weighted average cost of capital is estimated as the weighted average of the high cost of 
equity financing and the relatively lower cost of after tax debt financing. The main goal of the manage-
ment is to maximize the firm value. Thus, in order to increase the firm value, it is necessary to either 
increase free cash flows, or reduce the cost of the average capital. Free cash flows are related to sales 
revenues, operating expenses, taxes and operational investments. Therefore, it is not affected by the 
capital structure. On the contrary, weighted average cost of capital is directly related to the financing 
decisions, in addition to market interest rates and the firm’s risk. The capital structure literature, which 
is one of the cornerstones of financial theory, deals with the effect of changes in leverage ratio (financ-
ing preferences) on the value of the firm.
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Capital structure research starts with the basic question of whether or not the value of a firm can be 
increased by changing its external financing mix. In other words, is there any effect of capital structure 
decisions on firm value? If the firm value is affected by capital structure decisions, what should be the 
optimal capital structure to maximize the it?

The answer to the first question was given by Franco Modigliani and Merton H. Miller in 1958. 
According to their value irrelevance proposal, value of a firm is not related to its capital structure deci-
sions under a number of assumptions. These assumptions aimed to define a perfect market where, a 
single buyer or seller cannot determine prices (full competition), there are not any transaction costs, 
bankruptcy costs, taxes or asymmetric information. Besides, investors are rational, individual investors 
can borrow from the same interest rate as firms and cash flows from the firm’s assets are independent 
of its capital structure. By showing that the firm value is independent from the capital structure under 
some assumptions, they actually showed that capital structure decisions affect value of the firm when 
these assumptions are not valid (Miller, 1988). Empirical and theoretical literature studies following the 
seminal paper of Modigliani and Miller (1958) immediately proved that most of their assumptions are 
not valid in the real world (Harris and Raviv, 1991). These efforts have led to the development of a very 
rich empirical literature and a number of well-known capital structure theories. This section provides a 
detailed discussion of these capital structure theories and focus on their explanation of how firms should 
determine their capital structures.

Trade-Off Theory

A few years after the publication of their influential study, Modigliani and Miller (1963) demonstrate 
that when there are taxes, firm value is affected from financing structure. This result is the base point 
of trade-off theory of capital structure.

According to trade-off theory, advantages and disadvantages of the debt financing are the only deter-
minants of capital structure (Parson and Titman, 2009). Firms determine their capital structures at the 
point where the marginal benefit of using more debt is equal to its marginal cost. In the early versions of 
trade-off theory, it is assumed that the firm’s optimal capital ratio is equal to the tax advantage of debt 
financing and the marginal effects of the bankruptcy costs resulting from the use of debt (Myers, 2001). 
At this point, the concept of bankruptcy costs must be defined before proceeding with the explanation 
of trade-off theory.

Bankruptcy Costs

If a firm fail to make debt service on periodic interest and principal money installments, creditors may 
request the bankruptcy of the firm. The amount of interest and principal installments to be paid periodically 
increases with increased indebtedness. The Firm may face bankruptcy costs if it experiences problems 
in creating the cash flows required to make its debt service. The bankruptcy costs can be divided into 
two sub-groups as direct and indirect costs.

Direct bankruptcy costs refer to costs incurred during the legal process following a firm’s bankruptcy, 
such as attorneys’ and accounting costs. In addition, in the case of liquidation, the decrease in the market 
price of the firm should also be considered as a direct cost.
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Indirect costs, on the other hand, are the costs resulting from the loss of confidence in the eyes of 
their stakeholders, especially their customers and suppliers, with the possibility of bankruptcy. The cases 
where suppliers do not want to make sales on credit and customers face the risk of not being able to use 
their warranty rights due to a potential bankruptcy can be given as examples of indirect costs. The fact 
that the creditors demanded collateral to lend money and keep the interest rates quite high is another 
one of the costs that firms with a high risk of bankruptcy often encounter. Although the existence of 
bankruptcy costs is a generally accepted fact, it is not possible to measure these costs quantitatively.

Static Trade-Off Theory

According to static trade-off theory, the leverage ratio of a firm is determined by establishing a one period 
balance between the tax advantage and bankruptcy costs of the debt (Kraus and Litzenberger, 1973). In 
real life, however, the tax structure is too complex to explain with a static model. In addition, dynamic 
capital structure models should be preferred since firms operate in more than one period. However, static 
models are good starting points to explain the theory.

Static trade-off theory is explained by Bradley et al. (1984) under the following assumptions;

1.  Investors exhibit a risk-neutral attitude. (This assumption allows investors to choose the investment 
tool with the highest post-tax return).

2.  Investors’ interest income is taxed at a gradual tax rate, while dividends and capital gains are taxed 
at a fixed tax rate.

3.  The earnings of the firm are taxed at the end of each period with a fixed marginal tax rate.
4.  Since all taxes are collected at the end of the period, interest and principal payments can be deducted 

from tax and creditors should pay taxes at the end of the period.
5.  There are non-debt tax shields such as accumulated depreciation and investment incentive. However, 

they cannot be transferred to another firms by means of leasing and mergers.
6.  The firm faces financial distress costs (bankruptcy costs) if it does not make periodic interest and 

principal payments.
7.  The value of the firm as of the end of the period is a random variable. Financial distress costs will 

decrease this value.

According to the model, the capital structure of the firm is determined at the trade-off point of the 
marginal tax advantage provided by the debt and its marginal bankruptcy costs. Inferences from the 
model are as follows (Frank and Goyal, 2009):

1.  There is a negative relationship between bankruptcy costs and optimal debt ratio.
2.  There is a negative relationship between the non-debt tax shield and optimal debt ratio.
3.  There is a positive relationship between tax rate the individuals pay on stock returns and optimal 

debt ratio.

Static trade-off theory implies that capital structures of firms should be equal to their optimal levels 
provided that there are no transaction costs. Since the bankruptcy costs used in the model cannot be 
observed and the firms in real life continue their activities in more than one period, it is difficult to test 
the model. In addition, retained earnings are not mentioned in the model. Besides, it does not allow 
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firms to have a capital structure ratio other than the optimal capital ratio ignoring the target adjustment 
arguments. Since all these shortcomings limit the practical usability of the model, dynamic versions of 
trade-off theory are developed.

Dynamic Trade-Off Theory

According to the dynamic trade-off theory, each firm has a target capital structure and it may change 
over time. Firms try to reach this optimal leverage by continuous adjustments. Unlike static trade-off 
theory, this theory considers multiple periods. The leverage ratio is allowed to be different in each pe-
riod. The dynamic structure acknowledges that the firm’s financial decisions in a period are affected by 
future factors. The current optimal capital structure depends on what is the optimal structure in the next 
period. It may be necessary to find financing or distribute dividends in the coming period. There are 
two options for external funding; to issue debt or to issue equity. Which option is preferred will affect 
the capital structure in this period.

In the first modeling of dynamic trade-off theory, transaction costs were not taken into consider-
ation. Fischer et al. (1989) included the costs of recapitalization in dynamic trade-off theory when firms 
changed their capital structure. Due to the recapitalization costs, firms allow capital structures to deviate 
slightly from the target structure. In other words, firms have lower and upper limits for leverage ratio. 
When a firm makes a profit in a period, it decreases its leverage ratio. When the debt falls down to the 
lower limit, it borrows again. If the firm cannot make enough profit, it borrows more. If this continues 
until the upper limit is reached, the leverage ratio is reduced again by equity issuance. In this way, the 
leverage ratio is kept between the lower and upper limits.

Graham and Harvey (2001) found that 64% of the firms in their sample had a certain target leverage 
ratio or specific lower and upper leverage ratio limits. This result supports the dynamic capital structure 
theory.

Target Capital Structure

Modigliani and Miller (1963) proved that the firm value will increase with increasing leverage ratio 
when there is a corporate tax but no bankruptcy costs. A linear and positive relationship between firm 
value and leverage ratio is implied in this framework. The value of the firm is maximized with 100% debt 
usage when there are corporate taxes but no bankruptcy costs. In real life, firms prefer to keep leverage 
rates at more reasonable levels (Graham 2000).

Firms increase their leverage ratios and values until a certain threshold debt ratio is reached. At this 
period, bankruptcy costs resulting from the use of debt are too small to have an impact on the firm value. 
When this threshold debt ratio is exceeded, bankruptcy costs have a growing negative impact on the 
firm value with increasing indebtedness. However, debt utilization continues to increase the value of 
the firm during this period since the bankruptcy costs of the debt are smaller than the tax advantage of 
the debt. As the amount of debt financing increase, the marginal increase in firm value decreases gradu-
ally. When the leverage ratio reached to a certain level, the marginal bankruptcy costs of debt exceeds 
the marginal tax advantage of it and the firm value begins to be negatively affected by the use of extra 
debt. For this reason, this certain leverage ratio is accepted as the “optimal capital structure ratio” for 
the firm (Brigham and Daves, 2014).
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Trade-off theory states that the optimal capital structure ratio that maximizes the firm value at the 
point where the marginal benefit and the marginal cost of debt financing is equal. However, since it is 
not possible to measure all the benefits and costs arising from the use of debt, the optimal ratio cannot 
be determined precisely (Ehrhardt and Brigham, 2016).

Criticisms for Trade-Off Theory

Trade-off theory is based on Modigliani and Miller (1958) value-irrelevance proposal and has a strong 
theoretical background. In particular, it is successful in explaining why most firms avoid excessive use of 
debt. However, this theory cannot explain the fact that many successful firms, which are not likely have 
any financial difficulties, do not fully utilize their interest-based tax shields. These firms use surprisingly 
little debt financing. Besides, it fails to explain the negative relationship between the profitability and 
leverage ratio observed in the empirical studies (Myers, 2001).

Deviations from The Target Leverage

Trade-off theory provides an excellent framework for capital structure research. It implies a target lever-
age ratio for each firm on the trade-off point between the marginal benefit and cost of debt financing. 
However, empirical support for this explanation is not as strong as it is expected. Instead, a number of 
factors which cause deviations from the target capital structures are detected as a result of empirical 
research. These findings led scholars to look for alternative explanations for capital structures decisions. 
The resulting approaches are explained in this section.

Pecking Order Hypothesis

Pecking order hypothesis was developed by Myers (1984) based on the earlier work of Donaldson (1961). 
This theory explains the financing decisions of firms in the context of asymmetric information problem.

The present value of a firm, which distributes all of its earnings to its shareholders as dividends, 
can be calculated by discounting its earnings before interest and taxes of the future periods at weighted 
average cost of capital. However, most firms will prefer to evaluate their growth opportunities instead of 
distributing their entire earnings as dividends. In this case, the firm value can be calculated the present 
value of the future earnings before taxes plus the net present value of the firm’s growth opportunities 
(Ross et al., 2013). Thus, the net present values of the projects that are seen as growth opportunities 
(investment opportunities) should be positive in order to increase the value of the firm. Managers who 
aim to maximize the value of the firm cannot be expected to invest in projects with negative net present 
values. How to obtain the necessary financing to invest in projects with positive net present vales is one 
of the main financial decisions that managers need to make.

The dividend payout ratios of firms are not supposed to change in the short term. Therefore, the funds 
required to seize new investment opportunities cannot be obtained by reducing the amount of dividends 
paid. If the firm’s retained earnings (i.e. the remaining portion of the operating profits after interest, tax 
and dividend payments are made) are not enough to finance its investments, the firm proceeds to obtain 
cash by using cash and marketable securities. A firm that finances its investments in this way only uses 
internal financing. However, if internal funds (retained earnings) are not sufficient, external financing 
option is employed.
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When external financing is needed for capital investments, firms follow a financing hierarchy. They 
prefer debt financing before financing with hybrid securities such as changeable bonds and preferred 
stocks. Equity financing is preferred only as a last resort if all of the other options are not sufficient to 
finance capital investments fully.

To sum up, according to the pecking order hierarchy, firms first use retained earnings to finance 
their capital investments, and in case of insufficient internal resources, firstly they prefer to finance with 
debt, then with hybrid securities and, finally, with equity. The tax advantage provided by the debt is of 
secondary importance.

The most important determinant of the leverage ratio is the profitable (non-negative) investment op-
portunities facing the firm and its ability to meet the necessary financing with its own internal resources. 
Leverage ratios of firms which do not have many profitable investment opportunities or can provide the 
necessary financing without resorting to external sources will be low.

There is asymmetric information problem in the background of the hypothesis. Asymmetric informa-
tion is the existence of information, but not a fair distribution of it (Douma and Schreuder, 2008). This 
leads to problems of opportunistic behavior. The problem of adverse selection / hidden information is 
the main starting point of pecking order hypothesis. In the case of adverse selection, one of the parties 
to a possible transaction is more aware of the variables in the transaction than the other party.

Asymmetric information problem in the knowledge economy is adapted to the capital structure 
literature by Myers and Majluf (1984). This approach draws attention to the asymmetric information 
problem between managers and investors. Managers are considered to know the intrinsic value of firm’s 
assets and its growth opportunities. However, investor’s information set includes the market value of the 
firm rather than the intrinsic value. Therefore, investors do not know whether the intrinsic value of the 
securities issued by the firm is above or below their market value. However, the managers know exactly 
whether the securities issued by their firm are overvalued or undervalued. Once it is accepted that the 
purpose of the managers is to maximize the firm value, when the firm’s intrinsic value is lower than the 
market value (i.e. when the stock is undervalued), managers will issue equity. Likewise, when the firm’s 
intrinsic value is higher than the market value (i.e. when the stock is overvalued), managers will prefer 
debt financing. Pecking order hypothesis can be explained with the help of Myers and Majluf (1984) 
models in the context of asymmetric information problem.

Agency Theory

Another approach that is closely related to pecking order hypothesis is the agency theory. Agency costs 
are among the reasons why the value-irrelevance proposal of Modigliani and Miller (1958) is not valid 
in real life. All the theories of capital structure mentioned so far are based on the assumption that the 
purpose of the managers is to maximize the firm value (i.e. the stockholder wealth).

The agency relationship can be defined as the fact that one or more agents give power to a principal 
to make decisions on their behalf. In such a relationship, it will be costly for the agents to make principal 
to decide only to protect the interests of the agent. These costs, referred to as agency costs, have been 
studied in detail by Jensen and Meckling (1976). The problem of agency costs in firms can be divided 
into two parts: agency costs of equity and agency cost of debt.

Managers may aim to maximize their personal benefits instead of maximizing the stockholder wealth. 
Managers may prefer to do their own personal activities rather than spend time and effort to fulfill their 
responsibilities in the firm. They can use resources of the firm for their personal benefit. Expenses such 
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as unnecessary travels, club memberships or excessive luxury offices can be evaluated in this group. 
In order to protect the interests of their friends and allies within the firm, they can make incompatible 
decisions with the aim of maximizing the value of the firm. They may take unnecessary risks or prefer 
an excessively riskless approach. In order to avoid the risk of failure in capital budgeting decisions, they 
may choose not to invest in a project with a positive net present value. Or they may decide to invest in 
a project that is too risky in order to close the failure of an earlier project. Managers of profitable firms 
may choose to keep their positive cash flows from the operations as marketable securities instead of 
distributing them to shareholders. In this way, it reduces the risk of the firm and prevents it from shrink-
ing. (The payments made to the shareholders reduce the value of the firm.) In this case, shareholders 
lose the opportunity to obtain higher returns by seeking the investment opportunities outside the firm. 
Executives may be reluctant to disclose the information that investors need or apply manipulations to 
prevent the announcement of facts. In this case, investors increase the risk of the expected rate of return 
and decrease the value of the stock (Ehrhardt and Brigham, 2016).

Therefore, shareholders have to use various monitoring methods and control mechanisms to prevent 
undesired results arising from the agency problem. Perhaps the most important of these mechanisms is 
that the managers in badly managed firms are either dismissed by the board of directors with the efforts 
of the major shareholders, or as a result of the hostile takeover (threat of removal). Another commonly 
used mechanism is performance-dependent payment systems. In this system, the salary and/or bonus 
of the manager’s salary can be determined according to the accepted indicators related to firm success 
such as the market price of the stock or the profit of the period. Besides, the payments to be made to the 
manager can be in the form of stock or stock options. However, since it is not possible to fully measure 
manager’s performance, all these arrangements cannot fully eliminate the agency costs (Myers, 2001).

Representation problems may also arise between stockholders and lenders (creditors). When firms 
face the risk of bankruptcy, they can transfer funds from lenders to shareholders. In the event of bank-
ruptcy, the assets of the lenders are paid first. The residual claims on the remaining assets belong to the 
shareholders. Therefore, in the case of bankruptcy, the lower the value of the firm’s debt, the greater the 
amount the shareholders will have.

In the case of bankruptcy, managers can transfer resources from lenders to shareholders. Due to 
limited liability regulations in the corporations, the probable losses of the shareholders are limited only 
by their investment in the firm. Therefore, if the liquidation value of a firm cannot meet the debts, its 
shareholders do not have to pay the remaining portion of debt.

When a manager of a near bankrupt firm invests in projects with a high return but a high risk, the 
shareholders will obtain a high return if the project is successful. However, if the project fails, their 
return will not change because they are shareholders of a firm that is already in bankruptcy. Lenders, on 
the other hand, do not increase their returns in case of success but may not be paid in case of failure. In 
other words, the risk of high-risk investments made by a firm in a bankruptcy situation is undertaken 
by the lenders. If the executives of a firm in bankruptcy pay dividends, the market value of the old debt 
will decrease as the firm’s risk exposure increases.

The lenders make highly covenants to protect themselves which includes the return of bonds in case 
of leveraged buyout, limitation of dividend payments and the limitation of new borrowing. The Agency 
theory helps to explain the importance of financial distress and bankruptcy costs in trade-off theory by 
drawing attention to the conflict of interest between lenders and shareholders.
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Signal Hypothesis and Market Timing

In the perfect markets where Modigliani and Miller (1958) value irrelevance proposal is valid, all par-
ticipants have the same set of information (symmetry of information). However, in real life, manager’s 
information set is much broader than the information set of investors (asymmetry of information). The 
signal hypothesis draws attention to the impact of financing decisions on firm value under the assumption 
of information asymmetry. Managers who aim to maximize the wealth of the current shareholders will 
prefer to meet their financing needs by borrowing while they have positive expectations about the future 
cash flows of the firm. In this way, the future increase in the firm value will be transferred to current 
shareholders only. However, if the managers expect that the value of the firm will fall in the future, they 
prefer to issue equity. Then, the current shareholders will share the future losses with the new shareholders. 
Under these conditions, the market decrease the value of a firm in case of equity issuance and increase it 
in case of borrowing. In other words, managers send signals to the market through financing decisions. 
Debt issuance is perceived as a positive signal, while stock issuance is considered as a negative signal.

Market conditions may also be influential on firms’ capital structures. Under/overvaluation of stocks 
is possible in inefficient markets. According to behavioral finance, sometimes investors can collectively 
conduct an over-evaluating behavior with an optimist perspective (bull market). At some other times, 
they undervalue stocks in the market with a pessimistic perspective (bear market). Firms tend to issue 
shares when they think that their shares are overvalued in the market. Similarly, they refrain from equity 
issuance during the bear market. Unlike the signal hypothesis, this situation is not caused by asymmet-
ric information between managers and investors, but only by the difference in opinion about the stock 
market in general. Market timing explains the periodic increases in the issuance of shares in real-life 
capital markets.

Free Cash Flow Hypothesis

Jensen (1986) defines free cash flow as an excess amount of cash after investing in all positive net present 
value projects. It is the amount of cash remaining after all the fixed assets and net working capital invest-
ments are made and the taxes are paid for the firm to continue its activities. It is called “free” because it 
is distributable to the firm’s creditors and shareholders. For firms with large amounts of free cash flows, 
this excess cash should be transferred to shareholders through increased dividends or share repurchases.

Given the fact that free cash flow is an excess cash after making all positive net present value projects, 
it is clear that using it in investment projects will not increase the firm value. However, managers ignore 
this fact when they aim to maximize their economic interests rather than the wealth of shareholders. 
Therefore, there is a need for a mechanism to encourage managers to transfer the free cash flows to the 
investors instead of investing to projects with return rates lower than their weighted average cost of capital 
or wasting unnecessarily. Jensen argued that this mechanism is the firm’s borrowing. The free cash flow 
hypothesis argues that debt use can solve the agency problems arising from free cash flow. When the 
principal and interest payments are not made, the creditors have the right to demand the bankruptcy of 
the firm and managers can be fired. Thus, the use of debt will prevent managers from wasting resources. 
The disciplining effect of the debt on managers cannot be denied, especially for high-income firms (cash 
cows). However, it would be wrong to say that this effect exists for all firms.
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IMPORTANT ISSUES RELATED TO THE OPTIMAL CAPITAL 
STRUCTURE FOR MAXIMIZING FIRM VALUE

Determinants of Capital Structure

As a general definition, target capital structure is the leverage ratio where marginal costs of debt is equal 
to marginal benefit of debt. Some firm characteristics are accepted as proxies for costs and benefits of 
leverage. These characteristics are known as determinants of capital structure. In this part, the determinants 
of capital structure are discussed in the light of well-known capital structure theories explained above.

Tax Payments

The tax deductibility of interest payments is the starting point of trade-off theory. A straightforward 
implication of these tax benefits is that, ceteris paribus, firms with higher taxable income levels should 
have higher leverage ratios. Immediately after the development of trade-off theory, researchers tried to 
support it with empirical findings. However, there are a number of obstacles in testing the existence of 
a relationship between the tax benefits of debt and leverage ratio. Thus, it is no easy to detect tax effect 
in empirical studies (Frank and Goyal, 2009).

Early attempts have not reported any relationship between tax payments and leverage ratios (Breadley 
1984; Titman and Wessels, 1988). Later, Graham (1996, 1998, 1999) found out a positive relationship 
between marginal tax rate and leverage ratios. However, later empirical studies which uses less compli-
cated proxies for tax advantages of debt than Graham did, usually do not find any tax effect on leverage 
at all (Antoniou et al., 2008; De Jong et al., 2008; Fan and Titman, 2012; Kayo and Kimura, 2011; Faff 
et al., 2016; Venanzi and Naccarato 2017; Faccio and Xu,2015).

Profitability

Since the bankruptcy probability is relatively low for more profitable firms, they can borrow more and 
can enjoy the increase in their value without any negative effect of debt such as financial distress. Thus, 
interest tax shields will be more attractive for them. Therefore, trade-off theory implies a positive rela-
tion between leverage and profitability (Frank and Goyal, 2009). Similarly, free cash flow hypothesis 
emphasis the disciplinary effect of debt in reducing the agency costs of free cash flows. The hypothesis, 
which advocates debt utilization in profitable firms to eliminate agency costs, also foresees a positive 
relationship between leverage ratio and profitability (Jensen 1986). The profitable firms increase their 
leverage to prevent executives from making unnecessary expenditures with excessive amounts of cash. 
This policy enforces management to maximize shareholder wealth instead of pursuing their personal 
objectives.

On the other hand, pecking order hypothesis argues that firms prefer to finance their investments with 
retained earnings instead of external financing because of the information asymmetry between manag-
ers and investors. Firms use external financing only if the retained earnings do not meet their financing 
needs. For this reason, profitable firms use less debt to finance their investments. Thus, pecking order 
hypothesis implies a negative relationship between leverage ratio and profitability (Myers, 1984; Myers 
and Majluf, 1984). Negative relationships between leverage ratio and profitability were also observed 
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in empirical studies (Harris and Raviv, 1991; Rajan and Zingales, 1995; Booth et al., 2001; Utrero-
González, 2007; De Jong et al., 2008; Antoniou et al, 2008; Pereira-Alves and Ferreira, 2011; Fan et al., 
2012; Kieschnick and Moussawi, 2018).

Asset Tangibility

The asset tangibility can be considered as an indicator that reflects the financial distress probability. 
In the event of bankruptcy, tangible assets can be liquidated to satisfy the claims of the creditors since, 
their value will not decrease significantly. For this reason, according to trade-off theory, tangible assets 
reduce the financial distress costs and facilitates more debt financing. In case of financial distress or 
bankruptcy, unlike intangible assets which will lose their value, tangible assets can be converted to cash 
without a huge loss in their value. Therefore, they are accepted as collaterals in debentures. Also, cost 
of debt is lower for firms with tangible assets since they decrease the risk premium for lenders.

According to the agency theory, as the ratio of fixed assets to total assets increases, the possibility 
of the firm’s borrowing increases and the cost of debt arising from the agency problem decreases. In 
addition, agency costs of debt are also lower for these firms because asset substitution is not easy with 
more tangible assets. Therefore, a positive relation between leverage and asset tangibility is implied by 
both trade-off and agency theories.

On the other hand, pecking order theory implies that tangible assets make equity issuance easier by 
reducing information asymmetry problem. Fixed assets facilitate the financing with equity issuance as 
they reduce the asymmetric information problem. Therefore, there is a negative relationship between 
leverage ratio and asset structure. When the maturity of the debt is taken into consideration, it is stated 
that there may be a positive relationship between the asset structure and long-term indebtedness and a 
negative one between asset structure and short-term indebtedness. Thence, pecking order theory does 
not have a clear argument about the sign of the relationship. However, a significant positive relation-
ship between leverage ratio and tangibility is found in the literature (Harris and Raviv, 1991; Rajan and 
Zingales, 1995; Booth et al., 2001; Utrero-González, 2007; De Jong et al., 2008; Antoniou et al, 2008; 
Pereira-Alves and Ferreira, 2011; Fan et al., 2012; Kieschnick and Moussawi, 2018).

Firm Size

Firm size can be accepted as a negative proxy for the possibility of bankruptcy. The likelihood of bank-
ruptcy for large firms is lower than that of small firms. According to trade-off theory, large firms pay 
lower risk premiums because they have diversified their investments more. They have been operating 
for many years and have a certain recognition in the debt market. Therefore, the agency cost of these 
firms is low. As the probability of bankruptcy of large firms is very low, they take advantage of the 
tax-shield by taking a large amount of debt. As a result, trade-off theory argues that there should be a 
positive relationship between firm size and leverage ratio.

On the other hand, asymmetric information problem between managers and investors is not very 
serious for large firms. Thus, their cost of equity is affordable and their stocks are demanded in the stock 
market. On the other hand, they can easily access to the debt market and raise funds cheaply (Cheng and 
Shiu, 2007). As a result, the projection of pecking order hypothesis regarding the relationship between 
firm size and leverage ratio is unclear. According to the results of empirical studies, this relationship is 
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positive (Harris and Raviv, 1991; Rajan and Zingales, 1995; Booth et al., 2001; Utrero-González, 2007; 
De Jong et al., 2008; Antoniou et al, 2008; Pereira-Alves and Ferreira, 2011; Fan et al., 2012; Kieschnick 
and Moussawi, 2018).

Growth Opportunity

Market-to-book value ratio is accepted as a proxy of the firm’s growth capacity and is negatively cor-
related with leverage ratio according to trade-off theory. The larger portion of the market value for a 
firm with high growth capacity comes from its intangible assets. In the case of financial distress, as 
the value of these assets will be destroyed, investors are much more likely to lose money when they go 
bankrupt. Thence, the cost of debt is higher than the cost of equity for firms with high growth capacity. 
Since growth capacity increase financial risks, managers have to decrease their use of debt in order to 
decrease their financial distress probability. Similarly, agency theory predicts a negative relationship 
between leverage rate and growth capacity.

On the other hand, according to pecking order hypothesis, holding profitability fixed, leverage should 
be higher for growth firms, since they need more external financing. Thus, there must be a positive relation 
between growth opportunities and leverage. Previous empirical findings are conflicting. Some studies 
report a negative relationship between the leverage ratio and growth opportunities (Rajan and Zingales, 
1995; Booth et al., 2001; De Jong et al., 2008; Antoniou et al, 2008; Fan et al., 2012; Kieschnick and 
Moussawi, 2018). Others document a positive relationship (Utrero-González, 2007; Cheng and Shiu, 2007).

Earnings Volatility

The change in net profit was used as an indicator of operational risk. According to static trade-off theory, 
firms with high operational risk may not be able to meet the debt service. Consequently, they have a high 
cost of indirect bankruptcy. Therefore, firms with high earnings volatility must prefer low leverage ratios.

Results of empirical studies are far from consensus. There are studies that report a negative relation-
ship (Antoniou, 2008; Graham and Leary, 2015), while other says no relationship at all (Titman and 
Wessels, 1988). One of the reasons why the expected negative relationship between earnings volatility 
and leverage ratio is not observed in empirical studies is the endogeneity problem. There is a two-sided 
relationship between income volatility and leverage ratio. Therefore, it is difficult to make a causal 
deduction by using one way econometric models.

Non-Debt Tax Shield

Static trade-off theory emphasis that firms prefer debt to take advantage of the tax shield of interest. 
However, there are other non-debt tax shields such as depreciation and investment incentives. De Angelo 
and Masulis (1980) argued that non-debt tax shields like amortization and investment incentives may 
decrease the importance of tax benefits of debt financing. The larger the non-debt tax shield, the lower 
the attractiveness of the tax advantage of interest. Therefore, static trade-off theory implies a negative 
relationship between non-debt tax shield and leverage ratio.
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Harris and Raviv (1991) promoted the non-debt tax shield as one of the most widely accepted de-
terminants of capital structure in the literature. However, Titman and Wessels (1988) have argued that 
there is not enough evidence to suggest such an effect. Previous empirical studies support both views 
(Antoniou et al., 2008; Leary and Roberts, 2005).

Industry Effects

There is a near consensus in the literature about the explanatory effect of industry dummies in capital 
structure research (Mac Kay and Phillips, 2005). Total explanatory power of firm level determinants 
of capital structure discussed above is not high enough to be content with them only. Assuming the 
existence of some common factors for the firms operating in the same industry is a reasonable. Firms 
generally accept industry mean leverage ratio as their target leverage ratio and adjust theirs towards it 
(Hovakimian et al., 2001). Some researchers try to cover the industry effect by using some proxies for 
industry characteristics (Kayo and Kimura, 2011). Others prefer to include industry dummies to capture 
industry-level variability of leverage ratios (Antoniou et al., 2008).

Determinants of Capital Structure: Estimation Issues

In the last 60 years, many empirical studies have been carried out on the determinants of capital struc-
ture. The difficulty in accessing data of firms operating in other countries has led to the focus on the US 
(and several developed countries) markets in the first studies in the literature. Hence, theories on capital 
structure have been tested within the framework of capital structure decisions of firms in developed 
countries. The resulting determinants and their relationships with capital structure are mostly based on 
the inferences from US firms.

In the last two decades, capital structure studies have gained a new dimension with the establishment 
of global data sets containing firm level panel data from many countries. In the first international studies 
conducted during 1990s, it was investigated whether the results from some European countries support 
the US results (Rajan and Zingales, 1995). Later, global data sets were used to investigate whether the 
determinants of capital structure were different in other developed and developing countries.

With the popularity of large scale datasets, the estimation methods gained importance. Initially panel 
random or fixed effects regression models are employed. Then, dynamic panel models are estimated 
using more advanced approaches like System GMM or structural equation modeling (SEM). Recently 
three serious issues are discussed in the empirical capital structure literature.

The first issue is the correct estimation of the leverage ratio. In empirical studies conducted to inves-
tigate the determinants of capital structure, leverage ratio is used as an independent variable. This ratio 
has been estimated in several different ways in the literature. One of the most frequently used formula 
is dividing the financial (interest-bearing) debt by total assets. As Welch (2011) proved, this ratio is not 
only for firms with low financial debt amounts but also for firms with a high level of non-debt liabilities 
such as account payables. Therefore, it does not reflect the real indebtedness of the firm. It would be 
more accurate to calculate the leverage ratio as the ratio of the total financial debt to the total investment 
or the ratio of total debt to total assets.

The second important issue is the zero-leverage phenomenon, which was recently introduced by 
Strabulaev (2007) and Strabulaev and Yang (2013). This phenomenon can be explained as some firms 
do not prefer to use debt. In the last few years, studies have shown that zero-leverage phenomenon ex-
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ist in many countries around the world (Bessler et al., 2013; Ramalho and Silva 2009); Dang, 2013; El 
Ghoul et al., 2017). Although zero leverage is an empirically proven phenomenon, modern theories of 
capital structure fail to explain its reasons (Strabulaev, 2007; Strabulaev and Yang, 2013). This situation 
leads to the possibility that the factors affecting the initial debt decision of an unleveraged firm may be 
different from the decision of how much debt an already leveraged firm should utilize.

The last issue is related to the probability distribution of the leverage ratio variable. Since it is estimated 
by dividing the financial debt to the total investment, it is a fractional variable that is valued between 0 
and 1. It is clear that the conditional expectation of fractional variables will be a non-linear function of 
the explanatory variables (Papke and Wooldridge, 1996). Therefore, using linear models in studies of 
capital structure will cause inaccurate model specification problems. Ramalho and Silva (2009) proposed 
the use of a quasi-maximum likelihood-QML estimator developed by Papke and Wooldridge (1996) to 
solve this problem. This model, called Fractional Regression Model (FRM), can also be used in panel 
datasets (Papke and Wooldridge, 2008).

SOLUTIONS AND RECOMMENDATIONS

Considering the current situation of the capital structure studies, it can be said that there is a consensus 
on a set of firm-level capital structure determinants. These are profitability, asset tangibility, firm size 
and growth opportunity (Harris & Raviv, 1991; Rajan & Zingales, 1995; Booth et al., 2001; De Jong 
et al., 2008; Antoniou et al., 2008; Frank & Goyal, 2009; Alves & Ferreira, 2011; Fan et al., 2012; 
Kieschnick & Moussawi, 2018). Moreover, there are some studies which found a relationship between 
leverage ratios and some other firm level factors such as non-debt tax shield, liquidity, firm age and 
corporate structure in the literature DeAngelo & Masulis, 1980; Antoniou et al., 2008; González & 
González, 2008; Ramalho et al., 2016; Kieschnick & Moussawi, 2018). Even though there are statistically 
significant relationships between leverage ratios and these generally accepted firm-level determinants 
of capital structure, the explained portion of cross-sectional variability in capital structures is still very 
low. Besides, the results of the cross country studies show that macro-economic variables are even less 
important in capital structure decisions of firms. To sum up, firm specific effects are the most important 
determinants of capital structures which are detected until now.

In order to understand the capital structure decisions of firms locally and globally, a few step must be 
followed in empirical studies. First of all, correct proxies of the capital structure determinants must be 
selected and data on these proxies must be collected without any measurement error. Secondly, correct 
estimation methods must be employed. In order to achieve this step, data must be analyzed in detail us-
ing descriptive methods instead of implementing the estimation methods of the previous similar studies. 
Especially, methods such as multilevel models or random coefficient models which allows the estimation 
of separate slope coefficients for each cross-sectional unit can be used with panel data sets.

Besides the dynamic nature of the capital structure decisions must be taken into consideration. When 
firms have target leverage ratios, they change their capital structures at each period until it is equal to the 
target ratio. Even after a firm reached to its target capital structure ratio, it can change. In this case, firm 
has to adjust its capital structure towards the new target. Thus, there is a close relationship between the 
current and past leverage ratios of a firm. This dynamic structure must also be included in the models. 
Dynamic estimation methods such as System GMM can be employed.
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Lastly, the fractional nature of a correct proxy of the capital structure must be taken into consideration 
during the method selection process. Since the expected value of a fractional model cannot be a linear 
function, a nonlinear method or Papke and Wooldridge (1996) quasi-maximum likelihood estimator 
can be employed.

FUTURE RESEARCH DIRECTIONS

Capital structure is one of the most diligently researched areas of the modern corporate finance. But the 
current situation of the literature is somewhat disappointing. Even though empirical research promotes 
some firm level variables as the proxies of capital structure determinants, their total explanatory power 
is extremely low considering the unexplained variability in leverage ratios. Thus, further researchers may 
focus on modelling this unexplained variability with the help of state-of-the-art econometric techniques 
such as panel data estimators and non-linear models. While doing this, the suggestions of Welch (2011), 
Starbulaev (2007) and Ramalho and Silva (2009) must be taken into consideration.

Another improvable area of the capital structure research is the survey studies. These studies may 
provide the opportunity of understanding why managers make their capital structure decisions in the 
way they did. Cross-country surveys can be conducted to understand the motives behind the leverage 
choices of managers all around the world.

Lastly, meta analyses may be conducted to summarize the overall results of the capital structure research.

CONCLUSION

This chapter is based on the relationship between capital structure and the firm value and discuss the 
concept of optimal capital structure. It presents an overview of the capital structure research and discuss 
the current situation of the literature. It starts with the discussion of the main theoretical approaches to 
the capital structure. Trade-off, pecking order, free cash flow, market timing and signaling approaches 
are explained in detail. Besides, related subjects like agency theory and information asymmetry are 
mentioned.

The current status of empirical capital structure is analysed in two parts. In the first part, the state 
of the art finding of the capital structure research, the so-called firm level determinants are mentioned. 
The relationships between the leverage ratio and tax payments, profitability, firm size, asset tangibility, 
growth opportunities, income volatility and non-debt tax shields are explained in detail within the light of 
capital structure theories. In the second part, the estimation issues in empirical capital structure research 
are discussed and some recommendations are made for a better research quality.
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KEY TERMS AND DEFINITIONS

Capital Structure: The ratio of debt financing to the total external financing of a firm.
Determinants of Capital Structure: Some firm characteristics which are empirically proved to be 

proxies for costs and benefits of leverage.
Market Timing: An approach of capital structure which suggests that market conditions may also 

be influential on firms’ capital structures. Firms tend to issue equity during bull markets refrain from 
it during bear markets.

Optimal Capital Structure Ratio: The capital structure ratio which maximizes the firm value at 
the point where the marginal benefit and the marginal cost of debt financing is equal.

Pecking-Order Theory: A theory of capital structure which suggests that firms first use retained 
earnings to finance their capital investments, and in case of insufficient internal resources, firstly they 
prefer to finance with debt, then with hybrid securities and, finally, with equity.

Signal Hypothesis: An approach of capital structure which suggests that managers send signals to 
the market through financing decisions. Debt issuance is perceived as a positive signal, while stock is-
suance is considered as a negative signal.

Trade-off Theory: A theory of capital structure which suggests that firms decide their capital struc-
ture only taking into consideration the advantages and disadvantages of debt.
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ABSTRACT

It is generally believed that, in determining the real value of a company, the best results are obtained by 
using the Dicounted FCF method. The overall value of the firm itself or the value of equity is determined 
by discounting the “appropriate” cash flows by “appropriate” discount rates. We basically need to de-
termine three major parameters: free cash flows, cost of capital, and the terminal value. All these three 
parameters have sub-parameters within themselves. Because all these parameters and their sub-parameters 
are to be future values, many factors like the riskiness of the firm in question, its leverage ratio, whether it 
is a profitable firm, newly-established or public company will not only influence the calculation of these 
parameters/sub-parameters but will also make it more difficult for the analyst. This chapter explains what 
variables are needed for company valuation, how they are determined, and what problems may be faced 
in calculating these values. Finally, authors propose solutions to all the problems analysts will likely face.

INTRODUCTION

Many business valuation models and methods from very simple to highly complex ones are used in 
finance literature and practice. Discounted Free Cash Flow Method (Discounted FCF Method) is one 
among them, which is mentioned under income-based approach. According to income-based valuation 
approach, the value of a business is equal to the present value of the future cash flows of the company 
discounted at the appropriate rate of return. In the income-based valuation approach, the value of the 
company depends on the cash flows that the company can create and the risk level of these cash flows.
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The discounted cash flow method is one of the most widely used methods by both the experts and 
investors who are interested in the company valuation. Taking into account the future cash flows, the risk 
level of these cash flows and the risk level of the company are the main reasons for the common use of 
this method. However, the fundamental variables of the method; the free cash flows that the company 
will create in the future, company’s cost of capital and its terminal value are highly sensitive to assump-
tions. This sensitivity can also prevent realistic results in determining the value we aim to determine.

Therefore, although this method is considered as one of the best methods, it is important to examine 
this method with many challenges and to offer solutions to these problems. This chapter explains the 
cash flow analysis and discusses the problems facing the analyst while applying this method and tries 
to give solutions to these problems.

In this work, the details of the Discounted Cash Flow Valuation methodology are discussed. Although 
different approaches include various discounted cash flow models, three valuation model are examined 
in this chapter; namely Dividend Discount Model, Free Cash Flow to Equity (FCFE) and Free Cash Flow 
to Firm (FCFF). Author of this document attempted to see the problems and concepts related with the 
subject from the eyes of a valuation analyst. While the Dividend Discount Model is also mentioned in 
the chapter, the main concentration of the chapter will be on FCFE and FCFF valuation models. Three 
sub-subjects taken into account are the fundamental variables of the Discounted FCF model; “Free Cash 
Flow”, “Cost of Capital (Appropriate Discount Rate)” and “Terminal Value”. The estimation methodol-
ogy, problems and solutions related to these variables have been explained under following headlines.

Discounted Free Cash Flow (FCF) Method

In this method, first the future cash flows are estimated and then discounted by the “appropriate rate of 
return’’ to find the firm or the equity value. Therefore, according to this method the value of a business or 
the value of the equity of the business is the present value of the expected cash flows over its expected life.
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where; E(FCF) represents expected free cash flow the firm will generate in the future, k; is required 
rate of return.

The full expression of the above formula is as shown below. If we discount the FCFF by WACC we 
will get the overall value of the firm, and if we discount the FCFE by the required rate of the shreholders 
(required rate of equity, cost of equity) we will get the value of equity of the firm. The FCFF or FCFE 
in the formula below are assumed to be constant.
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ko=WACC (overall cost capital)
ke=required rate of equity

Theoretically, the value of the firm determined by discounting the FCFF is equal to the value of the 
equity determined by discounting the FCFE plus the present value of the long-term debt.

Business Value=Equity Value+PV of Debt 
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Assuming the company has an infinite life, the t value will go to infinity, and also assuming cash 
flows are constant and the t is infinite, the formula will be as follows:

When “constant FCF’s” and “t” approach infinity the formula will be as follows;
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However, the cash flows generated by the company are not usually constant; but they may increase 
at a constant rate.

When “t” goes to infinity and FCFs grow at a constant rate; the formula will be as such;
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gEBIT=future growth rate of EBIT (Earning Before Interest and Tax)
gEPS=future growth rate of EPS (Earnings Per Share)
Valuation with terminal value formula;
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Even if the companies grow, this growth will not be usually steady and long-term; the firms mostly 
grow at a relatively high rate in early years and then at a slower rate.

In the light of the assumption that companies have infinite lives, firm valuation consists of two stages: 
in the first stage, the cash flows of the company are determined and estimated for a certain period called 
“horizon of analysis” (e.g. 5 years, 10 years). At the end of this period, the company’s outgoing cash 
flows are forecasted. This is called terminal value of the company which is usually estimated by a growth 
rate after the 5-years or 10-years estimated period.

According to the FCF approach the company or equity value is reached by taking the present value of 
free cash flows for the 5-years or 10-years estimated period and the present value of the terminal value.
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where; n: estimated period (e.g. 5-years, 10 years); terminal value period: from n to infinity.

Two Stage FCFF and FCFE Valuation Formula

Sometimes instead of estimating individual cash flows in the initial stage, FCF for period 0 is estimated 
and then a constant growth rate is used to determine the other cash flows in the horizon of analysis, and 
then a second growth rate is used to determine the remaining cash flows beyond the horizon of analysis. 
This two stage valuation models utilize different growth rates in a presupposed relatively high growth 
period and a stable period with relatively low growth rate.
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where;

g1= growth rate for horizon of analysis
g2 =growth rate for terminal period

WACC (ko) Weighted Avarage Cost of Capital Formula:
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where; kd; cost of debt, E; weight of market value of the company’s equity, D ;weight of market value of 
the company’s debt, V; (E + D); total market value of the companies all financing, t; corporate tax rate

ke=required return to equity formula:

E(ke) = rf + βequity*(E(rm) – rf) (18)

where; rf risk free rate of return, E(rm) expected market risk premium, βequity; systematic risk measure.
As it is seen from the above formulas, the most important variables that determine the value of the 

firm or equity in the valuation process based on DCF method is the “free cash flows that the company 
will create in the future” and “the cost of capital for discounting those cash flows”. The terminal value 
can also be added to those two fundamental variables. In order to calculate these fundamental variables, 
determining some sub-variables within themselves is needed. In the case of using the discounted FCF 
method to realize valuation, it is necessary to calculate and determine many variables such as the free 
cash flows expected to be created in the future, the estimated time period of the cash flows, the growth 
rates after this estimation period, the weighted average capital cost, the cost of equity, cost of debt, beta 
as the systematic risk measure, retention ratio, market risk premium and weights of capital structure 
components.

In the Tables 1, 2 and 3 shown below, these fundamental variables and sub-variables for Dicounted 
FCF Method are indicated.

All inputs in the table are important in firm valuation and therefore will be discussed in detail.
An investor or analyst has to come up with estimates for (a) the company’s free cash flows over the 

forecasted period, (b) a terminal value to account for cash flows beyond the forecast period, and (c) the 
discount rate.
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CHALLENGES IN DETERMINING FREE CASH FLOWS AND SOLUTIONS

When applying the income approach, the value of a business is determined by assessing the present 
value of its future cash flows. So, in general terms, the value of a business is the present value of the 
expected cash flows of the company. According to this method, the company is worth a value as long 
as it can create cash flows. Considering the time value of money, the cash flows of the following years 
are discounting to present value by a required rate of return. Discounted FCF analysis belongs to the 
“income approach’’ and is one of the theoretically most sound valuation methods as the value depends 
on the expected income one can achieve with a business. Discounted cash flow (DCF) valuation views 
the intrinsic value of a business as the present value of its expected future cash flows

Table 1. Sub-Variables of Free Cash Flows

Method Fundamental Variables Sub-variables

Free Cash Flow

FCFF 
(entire firm valuation)

Revenue 
Operating Costs 
Working Capital Investments 
Fixed Capital Investments 
Taxes

FCFE 
(equity valuation of the firm)

Revenue 
Operating Costs 
Working Capital Investments 
Fixed Capital Investments 
Taxes 
Financing 
Interest Payments

Table 2. Sub-variables of Discount Rate

Method Fundamental Variables Sub-variables

Discount Rate WACC

Cost of Equity
Beta 
Rf (risk free rate of return) 
Market Risk Premium

Cost of Debt Tax rate 
Interest rates

Weights Market Value Weights

Table 3. Sub-variables of Terminal Value

Method Fundamental Variables Sub-variables

Expected Growth rate 
(for terminal value estimation)

Net Income retention ratio b=(1-Dividends/Net Income) 
Return on Equity (=Net Income/Book Value of Equity)

Operating Income Reinvestment Rate 
Return on Capital
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What is the future cash flow of a business? It can be dividends or free cash flows (FCF). When the 
expected cash flows taken into account are dividends, the DCF model is called the discounted dividend 
approach or dividend discount model. When the expected cash flows taken into account are Free Cash 
Flow, the DCF model is called the discounted free cash flow (FCF) model. The Discounted FCF method 
can give us the overall value of the company or the value of its equity by discounting Free Cash Flow to 
Firm (FCFF) and Free Cash Flow to Equity (FCFE) respectively Whereas dividends are the cash flows 
actually paid to stockholders, free cash flows are the cash flows available for distribution to sharehold-
ers. Unlike dividends, FCFF and FCFE are not readily available data, it is necessary to estimate these 
quantities from the available financial data/information, which requires a clear understanding of free 
cash flows and the ability to interpret and use the information correctly.

Comparing the Free Cash Flow to Firm (FCFF) and Free 
Cash Flow to Equity (FCFE) Approaches to Valuation

Free Cash Flow Concept

In this method, the cash flows are referred as “Free Cash Flows” (FCF). FCF is the cash left over after 
paying operating expenses and capital expenditures of the company. It is used “free” term due to paying 
operating expenses, capital expenditures and also tax. Cash flows that are free from all expenses and 
taxes. There are two approaches to Discounted FCF valuation method. The first approach is to value 
the equity in the company. The second approach is to value the entire company. Free cash flows to the 
firm (FCFF) and free cash flows to equity (FCFE) are the cash flows available to, respectively, all of 
the investors in the company and to common stockholders. The FCFF concept refers to expected cash 
flows left to shareholders and long-term lenders, who are main financial source providers of the firm. 
They shape the capital structure of the company. FCFF expresses cash flow left to all beneficiaries of 
the company apart from government. The beneficiaries of a firm are stockholders, bond holders and 
government. Because FCF is calculated by deducting tax payments, it refers to the remaining cash to 
other beneficiaries after government. On the other hand, The FCFE concept refers to expected cash flows 
left to shareholders only in the future. Because, FCFE is calculated by deducting interest payments and 
other commitments.

Business Value vs. Equity Value Concepts

The main principle of applying Discounted FCF method is the need to match free cash flows to discount 
rates: equity cash flows to the cost of equity (required rate of equity) and firm cash flows to the cost of 
capital (weighted average cost of capital). While determining present value of FCFF by using WACC 
(ko) gives the entire company value, determining present value of FCFE by using cost of equity (ke) gives 
equity value of a company.

FCFF → WACC (ko) → Entire Business Value
FCFE → Cost of equity(ke) → Equity Value of a Business
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Business Value (Firm Value, Enterprise Value, Company 
Value) = Equity Value + Debt Value

According to the empirical studies conducted by Copeland et al. (1996), if the discounting rates are esti-
mated correctly to reflect the risk of the cash flow source, the firm value found in both methods should 
give the same result. In other words, the entire firm value that is estimated by FCFF will be equal to the 
total of equity value, which is estimated by FCFE, and present value of debt.

Estimating FCFF and FCFE

In order to forecast the future cash flows of the company, the cash flows created in the past period 
should be examined. The company’s previous financial performance should be analyzed. The analyst, 
who wishes to perform a sound analysis during the valuation process, should examine in detail the past 
factors such as the return on capital, the growth rate and the cash flows. In addition, it is necessary to 
examine the sector of the firm, to forecast the capital expenditures and taxes to be paid in the future as 
well as investigating past data of the company. FCFF or FCFE are forecasted after all those examina-
tions and estimations.

Table 4. FCFF and FCFE estimations

FCFF FCFE

I-Cash Flow From Operations I- Cash Flow From Operations

Sales Revenue Sales Revenue

-Cost of goods sales -Cost of goods sales

=Gross Profit =Gross Profit

-Operating expenses -Operating expenses

=Operating Income (EBIT) =Operating Income (EBIT)

-Tax -Tax

+Depreciation +Depreciation

+/- Net Working Capital Change +/- Net Working Capital Change

=total cash flow from operations =total cash flow from operations

II- Cash Flow From Investments II- Cash Flow From Investments

-Capital Expenditures -Capital Expenditures

Free Cash Flow to Firm (FCFF) Free Cash Flow to Firm (FCFF)

III-Free Cash Flow From Financing

New Debt Outstanding

Dept Capital Payment

-interest*(1-t)

Free Cash Flow to Equity (FCFE)

-Dividend Payment

=Net Change in Cash

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



68

Challenges in Valuation by Using Discounted Free Cash Flow Method
 

A firm realizes cash inflows or cash outflows from three ways: its operations, its investments or its 
financing.

• Cash Flow from Operations: Indicates changes in operations and working capital.
• Cash Flow from Investments: Indicates the capital expenditures, net results of companies’ merg-

ers and acquisitions activities
• Cash Flow from Financing: Indicates the net position of the companies related to financing 

activities.

The total net change of these three cash flows gives net changes in the cash of the company (cash and 
cash equivalents). FCFF and FCFE measures are different from net changes in the cash of the company.

The FCFF is calculated by making adjustments on the depreciation and other accounting practices 
that do not require cash outflow on the profit figure, and the changes in working and investment capitals 
are taken into consideration. In other words, FCFF is the amount of cash flow a company generates (net 
of taxes) after taking into account non-cash expenses such as amortization and depreciation, changes 
in operating assets and liabilities (net working capital), and capital expenditures. In the FCFF calcula-
tion, cash flows from operations and investments are taken into consideration but, the cash flow from 
financing is not included.

FCFE is a measure of how much cash is available only to the equity shareholders of a company after 
considering all expenses, taxes, working capital investments, capital expenditures and debt are paid.

The FCF estimation period varies depending on the sector of the firm. In general, although the esti-
mated period is 5-years to 10-years, it can be decreased and increased according to the sector.

When the company is stable and the total error margin is low forecasted period can be shortened 
in parallel with the data related to the sector of the company. However, when a company operates in 
a sector with relatively more uncertainty, cash flows need to be forecasted for longer periods of time.

Problems and Solutions in Estimating FCFF and FCFE

As stated above, in the valuation process cash flows are estimated for a certain period of time (“hori-
zon of analysis”- 5 years, 10 years) by taking into consideration the past cash flows of the firm and the 
economic conditions. Then, because the economic life of a firm is infinite, a representative value called 
the terminal value is determined by assuming that the future cash flows will increase until infinity by a 
constant growth rate. One of the main problems in determining the cash flows during this 5- to 10-year 
period is a situation where the company to be valued is a “startup or young company’’ and/or it is a 
“company with negative earnings’’. In determining the future cash flows of the company to be valued, 
we normally take into consideration the past cash flows of the company as well, but in a startup company 
we do not have such data available. Similarly, we have the same problem for companies with negative 
earnings as well. In addition, determining the growth rate of the future cash flows of such companies is 
rather difficult. Thus, this situation creates a serious setback for the valuation of such companies.

Therefore, it is conceivable to say that in valuing startup, young firms or companies with negative 
earnings, the use of cash flows approach will have major pitfalls in determining the FCFs needed for 
the valuation process.
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Valuing Startups and Young Companies

This type of companies does not have any historic data. As a result, as the analyst, we do not have the 
chance to determine their past cash flows and the growth rates related to these cash flows. This situation 
makes it more difficult to estimate the future cash flows of such companies. Since we do not have any 
past date of these companies, it becomes questionable to say that they will be commercially viable or 
even to keep their existence in the future. The valuation of start-up companies will be discussed in detail 
in another chapter of this book (see Chapter 8: “Startup Valuation: Theories, Models and Future”), but 
here we try to emphasize only the important points to be considered in the FCF method:

• In start-up companies the future cash flows are estimated for shorter periods, 3-5 years; because, 
the future cash flows will be more difficult to determine properly.

• Cash flows are determined on a separate basis for each asset of the company. In determining the 
cash flows of individual assets, the cash flows of similar assets in the industry can be/are taken into 
account. This will give the analyst the chance to determine the past data for such companies. After 
determining the value of each individual asset by using those cash flows, we can get the overall 
value of the firm by summing up these values. The reasoning in this approach is that the sum of 
the NPV’s of all the projects of the firm will give the total value of the firm itself.

• In determining the value of such companies, the relative valuation approaches are used as a sup-
plement to the discounted FCF approach.

Valuing Companies with Negative Earnings

If a company incurs negative earnings, it does not necessarily mean that the company is less valuable; 
in fact, some studies indicate that companies with negative earnings can become more valuable. For 
example, Study of Zörgiebel (2016) results indicated that “IPO’s with negative earnings are higher 
valued compared to IPO’s with positive earnings and already listed companies”.

In valuing the companies with negative earnings, the first step to do should be to determine why these 
companies have negative earnings. There may be numerous reasons for a company to make a loss. Once 
the reasons are determined, then remedies to solve that problem are taken into consideration. In some 
companies, negative earnings can be of short-term nature (Short-term Problems-for Firms with Tempo-
rary Problems) and in others negative earnings can be of long-term nature (Long-term Problems). In this 
book the situation of companies with negative earnings is analyzed in a separate chapter (see Chapter 7: 
“Valuation of Negative Earning Firms); here we emphasize only certain points related to DCF approach.

In situations where negative earnings of the firm are considered temporary, it is expected that the 
company will have positive earnings once the problem is solved. Or if the firm is in a cyclical situation, 
it is conceivable to assume that the firm will have positive earnings after a period with negative earnings. 
In valuing such firms, we should determine the future cash flows by “normalizing” earnings. There are 
a number of ways used today to normalize earnings:

• The first approach is to get the average of the earnings.
• Or we can get the average of ROE or ROC of the firm in the past.
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• However, if the company with negative earnings is a newly-established firm in this case it will not 
be possible to normalize the earnings by using past data: instead of using company’s own ROE or 
ROC, similar companies’ ROE or ROC values are used to determine the earnings of the company 
in question.

On the other hand, if the problems are of long-term nature or if they are of operational or structural 
nature, we should then use the operating margins of the industry, not the firm. However, some authors 
(Russel 2007) suggest that the DCF approach should not be used in such situations.

Challenges in Calculating the Weighted Average Cost of Capital and Solutions

In using the DCF approach to determine the overall value of a company, we use the estimated/future 
FCFF and discount them by the WACC of the firm in question. WACC gives the weighted average cost 
of all the long-term financing alternatives of the firm. In this approach all the cash outflows are de-
ducted from the cash inflows generated by the firm and thus the residual (net or free) cash inflows are 
determined. The second important element in this approach is the discount rate WACC itself. We know 
that WACC is determined by taking into account both the weights and the after-tax costs of long-term 
capital components. But we should emphasize that there are many sub parameters used in determining 
the WACC and each one of these parameters are worth analyzing. The formula for WACC is given in 
equation 17. The parameters and subparameters used in the formula are stated below.

Weights

In determining the WACC we take into consideration the weights of all the long-term capital components. 
The debt ratio in the capital structure is also known as leverage ratio. The weights used in calculating 
WACC can be determined at book values or at market values. However, because the cash flows used in 
valuing and the WACC are based on future values, the weights used in the determination of the WACC 
should also be used at market values, not at book values. But at this point we face a real challenge: How 
can one determine the future market values of the capital components in question?

Weight of Equity=Market Value of Equity/Total Market Value of Equity and Debt
Weight of Debt = Market Value of Debt/ Total Market Value of Equity and Debt

Required Rate of Equity (Cost of Equity)

Equity is in general considered to be riskier than debt, because in a situation of bankruptcy first the 
creditors will get their claim and the rest will be shared by shareholders. Because equity is riskier than 
debt, its cost is also higher as compared to that of debt. The cost of debt is an actual cost and it is usu-
ally the interest rate on the debt. The cost of equity on the other hand is an opportunity cost. Therefore, 
a number of models are used to determine the cost of equity. Like CAPM, APT, Fama-French 3-Factor 
Model or multi-factor models etc. However, in practice the most commonly used one among the models 
is CAPM. The cost of equity formula according to this model is given in equation 18.
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In the CAPM, in order to determine the cost of equity a risk premium is added to the risk-free rate 
of return. Naturally, risk premium will be higher for investments with higher risk and vice versa. In this 
model, the risk premium of a firm will be equal to the multiplication of the market risk premium with 
the Beta of the equity of the firm in question, which measures the sensitivity of the shares of that firm 
to the changes in the market portfolio. To sum up, we can state:

Required Rate of Equity=Risk Free Rate+Company Risk Premium

Company Risk Premium=Beta*Market Risk Premium: As can be seen here, the risk premium of the 
company is affected both by the company beta and the market risk premium. 

Market Risk Premium= Return of Market Portfolio - Risk Free Rate

Beta

Beta is the measure of the systematic risk of the equity of the firm. Almost all of the risk-return equilib-
rium models in finance assure that the investors do good diversification, eliminate non-systematic risk 
and therefore expect to get a return for the systematic risk they take.

In practice Beta is calculated by measuring the sensitivity of the returns of the shares of the firm to 
the market portfolio with the use of regression analysis. In other words, the returns of the shares of the 
firm to be valued are regressed to the returns of the market portfolio, and the slope of the regression line 
gives us the Beta of the shares in question, and it shows the riskiness of the share. However, the Beta 
calculated as such may have the following pitfalls:

• Highly sensitive to data frequency; for example, Betas determined according to daily, weekly or 
monthly returns may vary from one another,

• may have a high standard error,
• may show different results according to the period taken; for instance, Betas calculated for the last 

1, 5 or 10 years may easily vary from each other,
• if the company’s financial leverage changes in time the Beta’s in the future may also vary,
• Beta may vary according to the market return calculated

Since the Beta problem is a highly detailed subject, it is discussed under two separate chapters in 
this book. (See Chapters 5 and 6: titled “Challenges in Estimation of Beta: Market Models used for Risk 
Estimation” and “Estimating the CAPM Beta for Public and Private Firms: Challenges and Solutions”)

Market Risk Premium

This premium is also known as equity risk premium. Market risk premium signifies the risk premium of 
all the risky assets making up the portfolio, not the risk premium of a single firm or single asset. (‘’Risk 
premium for the portfolio of all risky assets’’.) When we say market risk premium, we are faced with 
historic or expected market risk premium. Historical risk premium is calculated by deducting the risk-
free rate of return from the historic returns from the historic returns of all the risky assets in the market 
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portfolio. In other words, this difference will give us the risk premium of the market portfolio. Similarly, 
expected market risk premium is determined by deducting the expected risk-free rate of return from the 
expected return of the portfolio consisted of all risky assets.

Expected Market Risk Premium=Expected Return of Market – Expected Risk Free Rate of Return

In order to determine the expected market risk premium, we usually use the historic market risk 
premiums. We use the price indexes of the markets the companies operate in to determine the return of 
the market portfolio and the riskless interest rate to be deducted from the average market rate of return 
calculated will be the interest rate of the long-term treasury bonds in the same markets. However, there 
are a number of questions to be answered in this calculation:

• Time Period: How long a period should we take to use historical data? The average return of the 
market portfolio can be determined for a period of 5, 10, 15 years or even longer. Because of the 
risk perception and even changing market conditions, short-term can be preferred to reflect the 
near future, but taking longer terms reduces the standard error. In order to get an “optimal’’ result 
it may be suggested to take a rather long period with an emphasis given to the last periods and 
calculate the average return of the market portfolio as such.

• Market Portfolio: Which market index should we use? In theory, most calculations are based on 
stock exchange indexes, because the portfolio mentioned in theory is the market portfolio consist-
ing all risky assets.

• Average Technique: Which averaging technique should we use? In determining the return of the 
portfolio should we use arithmetic or geometric average? In arithmetic average we calculate, but 
in geometric average what is calculated is the compound return! If there is no correlation between 
the returns over the time analyzed, and if our aim is to forecast the next period, then the arithmetic 
average is a better measure. However, there is not always a random walk between the returns: for 
example, Fama and French (1988) have proven empirically that there is a negative correlation 
between the returns. In addition, Fama and French (1992) have shown that the correlation is rather 
low in one-year returns and high in 5-year returns. As a result, in situations like this, the arithmetic 
average will tend to show the risk premium higher than what it really is or should be. Therefore, 
we should prefer to use the arithmetic average in determining the average return from short-term 
data, but use the geometric average if we use long-term data. In practice we see that the arithmetic 
average is more widely used.

Risk Free Rate of Return

Risk-free rate of return assumes a situation in which the expected return and the actual return are always 
the same. Risk-free rate is the lowest rate of return an investor can get in a market in which the firm to 
be valued prevails. This rate embodies the inflation rate and symbolizes the expected rate of return of 
the investments with no default risk or reinvestment risk. Normally, Treasury Bills (TBills) with shortest 
maturity are considered risk-free investments, and thus the return of 3-month TBills is typically consid-
ered ‘’risk-free’’ rate of return, because they have a very wide market. But this rate may vary according 
to the purpose of the analyst, for example, in company valuation the interest rte of Treasury Bonds 
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with longest maturity (30 years or longer) is taken as the risk-free rate. This is surely an understandable 
practice, because the economic life of firms is assumed to be infinite. In this case, the rate used includes 
the country risk as well.

• Whatever currency the valuation process is carried in, Treasury Bonds must have been issued in 
the same currency as well.

• Because firm valuation represents a long-term analysis, the return of long-term Treasury Bonds 
should be used as the riskless rate of return. However, in certain situations, no Treasury Bonds are 
issued in the currency which the valuation process is carried on; in such situations foreign cur-
rency discount rate should be converted to the ‘’local’’ currecy discount rate by using the inflation 
rates.

Cost of Debt

The cost of debt of a company is the return that the firm provides to its lenders or creditors. The interest 
rate of a loan is an important indicator of the actual cost of a debt, and therefore it is easier to determine 
its cost as compared to determining the cost of equity. In terms of riskiness, company bonds are differ-
ent than Treasury Bills or Bonds; in company bonds, there is default risk. Therefore, investors buying 
company bonds expect an additional return on their investments as compared to investing in treasury bills 
or bonds. This additional return is required to meet the additional risk of company bonds. The higher 
the risk of the company, the higher will be that additional risk premium. In general, the cost of debt for 
a firm can be expressed as follows:

Cost of debt= (Riskfree Rate+ Default Spread)*(1-corporate tax rate)

Even though a company is not listed on stock exchange, various rating agencies disclose their default 
spreads. Companies like S&P, Moody’s and Fitch calculate default spreads of most companies, and their 
default spreads are added to the riskless rate of return and thus their cost of debt is determined.

However, it may be difficult or even impossible at times to determine the credit ratings of some 
companies. In such situation, we should look into their cost of borrowing in recent years. Secondly, the 
analyst himself/herself may calculate the riskiness of the company in question and thus determine its 
default spread.

Corporate Tax Rate

In the DCF method the free cash flows to be used are determined on an after-tax basis; in fact, this is 
why they are called “free” cash flows. Similarly, the discount rate used is also on after-tax basis. On the 
ather hand, the interest paid in the borrowing is tax-deductable and thus it will create a tax benefit to 
the company. Therefore, in calculating the WACC for the firm in question, the cost of debt should also 
be as an after-tax cost.
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Challenges in Calculating Terminal Value and Solutions

In using the discounted FCF approach, we assume that the cash flows beyond the horizon of analysis 
grow at a constant rate and determine the terminal value accordingly; because after the companies reach 
a saturation point their growth rate usually levels off. By using the standard perpetuity formula, we de-
termine the terminal value as of the end of the time horizon by using a constant growth rate. Therefore, 
the growth rate of the cash flows is significant in the determination of the terminal value.

On the other hand, we can determine growth rate of the cash flows of a firm in a number of ways:
Historical growth rate: We can determine the future growth rate by analyzing the past growth rates. 

Here we can use the arithmetic or geometric average of the past growth rates. Of course, the growth 
rates will change according to the cash flows we use. If we take FCFE to determine the value of the 
equity we can determine the growth rate based on EPS (or net income). If we take the FCFF to deter-
mine the overall value of the firm, we can determine the relevant growth rate based on the EBIT growth 
rate. However, we should also state that historic growth rates may be sensitive to the time length taken 
into consideration. In addition, it may be difficult to determine the growth rates in situations where the 
company incurs a loss.

Relative growth rate: We can use the growth rate of EBIT or EPS of similar companies in the industry.
Fundamentals growth rate: We can calculate the growth rate of the company in question by taking 

into consideration its fundamentals. Growth is primarily based on two major factors: How much will 
the company spend on new investments and what return will these investments yield? We show below 
a number of examples regarding the growth rates o net income and EBIT based on these fundamentals:

Net Income (or EPS) growth rate (for FCFE)

gEPS=ROE * (b) 

where b is equity reinvestment rate, and ROE return on equity

Equity reinvestment rate (b) = [(Net Capital Expenditures+Change in Working Capital)*(1-debt ratio)] 
/ Net Income 

ROE= Net Income / BV of Equity 

EBIT growth rate (for FCFF)

gEBIT=ROC * (b) 

where b is reinvestment rate, and ROC return on capital

Reinvestment Rate (b) = [(Net Capital Expenditures+Change in Working Capital)] / EBIT (1-t)
ROC=EBIT (1-t) / Book value of (debt + equity)
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FREE CASH FLOW AND BUSINESS VALUATION HYPOTHETICAL EXAMPLE

A hypothetical company’s actual 2018 and projected 2019 balance sheets and income statements are as 
given in Table 5. The long-term liabilities of the company all consist of long-term bonds. The company 
has 2.500.000 shares outstanding with $100 nominal (par) value. If we assume that firm’s earnings are 
expected to grow 10% forever and the WACC of firm is 12%. According to this information it has been 
calculated the FCFF, FCFE for the company and estimated the value per share of common equity as of 
01/01/2019.

FCFF and FCFE are calculated according to Table 4. Starting from net income or EBIT does not 
change the result when calculating the FCFF and FCFE as long as necessary adjustments are made. It 
can be seen FCFF and FCFE calculations in Tables 6 and 7 starting from both net income and EBIT.

SUMMARY

In this chapter, it is tried to give all details about discounted FCF method which is accepted the most 
important method in business valuation for finding intrinsic value. This method is based on the future 
free cash flows that the firm expects to generate in the coming years. Both cash flows and the relevant 
discount rates as expected values, not as historic ones. In the model, the cash flows are estimated for a 
certain length of time called “horizon of analysis” and the further cash flows are usually assumed to be 
changing at a constant rate until infinity, because economic lives of firms are considered to be infinite. 

Table 5. The company’s actual 2018 and projected 2019 balance sheets and income statements

Balance Sheets (millions of dollar) 2019 2018 INCOME STATEMENT 2019 2018

Cash 70,0 67,5 Net sales 1325 1250

Marketable securities 172,5 165,0 Cost of sales -1000 -950

Accounts receivable 210,0 200,0 Gross Profit 325 300

Inventories 280,0 265,0 Depreciation -75 -62,5

Total Current Assets 732,5 697,5 EBIT 250 237,5

Net plant and equipment 702,5 662,5 Interest -57,5 -52,5

TOTAL ASSETS 1435,0 1360,0 Earnings before taxes 192,5 185

Taxes (%20) -38,5 -37

Accounts payable 140,0 130,0 Net Income 154 148

Notes payable 345,0 325,0

Accruals 70,0 70,0

Total Current Liabilities 555,0 525,0

Long Term Bonds 432,5 410,0

Commen Stock 250,0 250,0

Retained earnings 197,5 175,0

Common Equity 447,5 425,0

TOTAL LIABILITIES&EQUITY 1435,0 1360,0
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There are three basic inputs of finding business value by using Discounted FCF; “Free Cash Flows”, 
“Weighted Average Cost of Capital” and “Terminal Value”. All these three inputs have also sub-parameters 
within themselves. There are some difficulties to estimating all of these parameters and sub-parameters. 
It is tried to explain what variables are needed for company valuation, how they are determined and what 
problems we may face in calculating these values. And finally, it has been proposed possible solutions 
to all these problems that analysts are likely to face. In addition, it has given a hypothetical business 
valuation calculation to give general insights about the issue.

Table 6. Calculating FCFF and FCFE starting by EBIT

I-Free Cash Flow from Operations

EBIT 250

-Taxes (50)

NOPAT 200

+Depreciation 75

∆Accounts receivable (10)

∆Invertories (15)

∆Accounts payable 10

∆Accruals 0

∆Net Working Capital (15)

Total Cash Flow from Operations 260 (NOPAT+Depreciation+/-Net Working Capital)

II-Free Cah Flow from Investments

∆Marketable Securities (7,5)

∆Capital Expenditures (115) (Ending Fixed Asset+Depr.-Beginnig Fixed Asset)=

702.5+75-662.5 = 115

Total Cash Flow from Investments (122.5)

Free Cash Flow to Firm (FCFF) = 137.5 I+II = (260 – 122.5)

III-Free Cash Flow from Financing

Notes Payable 20

Long Term Liabilities 22.5

- Interest * (1-0.20) (46) Interest expenses *(1-tax rate of company)

Total Cash Flow from Financing (3.5)

Free Cash Flow to Equity (FCFE) =134,137.5-3.5=134
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Table 7. Calculating FCFF and FCFE starting by net income

I-Free Cash Flow from Operations

Net Income 154

+Depreciation 75

∆Accounts receivable (10)

∆Invertories (15)

∆Accounts payable 10

∆Accruals 0

∆Net Working Capital (15)

Total Cash Flow from Operations 214 (Net Income+Depreciation+/-Net Working Capital)

II-Free Cah Flow from Investments

∆Marketable Securities (7,5)

∆Capital Expenditures (115) (Ending Fixed Asset+Depr.-Beginnig Fixed Asset)=

702.5+75-662.5 = 115

Total Cash Flow from Investments (122.5)

+ Interest * (1-0.20) 46 Interest expenses * (1-tax rate of company) [(57.5*(1-0.20)]

Free Cash Flow to Firm (FCFF) = 137.5 I+II+ Int. exp. *(1-tax rate) = (214-122.5+ 46)

III-Free Cash Flows from Financing

∆ Notes Payable 20

∆ Long Term Liabilities 22.5

- Interest * (1-0.20) (46) Interest expenses *(1-tax rate of company)

Total Cash Flow from Financing (3.5)

Free Cash Flow to Equity (FCFE) =134 (137.5-3.5)

Dividend Payment (131.5) (Beginning Ret. Earn+ Net Income-Ending Ret. Earn.)=

175+154-197.5

Total Cash Flow 2.5 ∆Cash= 70 –67.5 =2.5

According to equation 7, business value has been estimated as below: 

Business value FCFF
WACC g

cash =
−

+ =
−

+ = +
137 5

0 12 0 10
67 5 6875 67.

. .
. .. $ .5 6942 5= million

PV of Debt = 325 +410 = $735million

Equity Value = 6,942.5 – 735 = $6,207.5million

Value Per Share = 
6 207 500 000

2 500 000
2 483, , ,

, ,
$ ,=
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ABSTRACT

Capital asset pricing model (CAPM) brings deep intuitive understanding of the relationship between 
expected return and risk. Unfortunately, the empirical record of the CAPM has not been satisfactory 
since its commencement. The empirical testing of CAPM is void in most cases due to the use of an inef-
ficient index as a proxy for market portfolio. Plausible tests require a well-diversified market portfolio 
which so far has been unfeasible to obtain. Lack of validity in empirical records has been caused by 
complexity in exerting valid estimations of the beta coefficient. This chapter judges which of the indices 
provides investors the best beta forecast and questions which time period should be selected for beta 
calculation. This chapter reveals that the choice of return intervals causes variations in beta estimation 
of the security. Applying higher frequency has an advantage in that it increases the number of observa-
tions, but a shortfall is that beta tends to have substantial bias with shorter return intervals used.

INTRODUCTION

To present date, the CAPM remains one of the most popular models in finance, the model is straightforward 
and uses only one factor yet powerful and widely applicable. The CAPM builds on Harry Markowitz’s 
earlier work on modern portfolio theory and was introduced by William Sharpe (Markowitz, 1952). The 
CAPM shows a linear expected return-risk relationship that exactly defines the expected return given the 
systematic risk of a security. In doing so the CAPM makes the conversion from total risk to systematic 
risk, the main determinant of expected return.
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The model affirms that the expected return of securities changes only by their systematic risk which is 
represented by beta (Fama & French, 2004). According to the CAPM, investors should create a portfolio 
which is a combination of the market portfolio and the risk-free asset. The model is not only essential 
from a conceptual perspective but is also applied broadly in practice (Brown & Walter, 2013). Investors 
use the model’s expected rate of return to calculate the value of assets such as bonds, stocks, mortgages 
and other similar assets. Businesses on the other hand use the required rate of return obtained from the 
CAPM in capital budgeting for evaluating economic feasibility of the projects and decision-making 
processes. Moreover, investors use different ratios such as Sharpe ratio, Treynor ratio and Jensen’s alpha 
that are derived from the CAPM to measure the performance of mutual fund managers, pension fund 
managers and institutional money managers (Jensen, 1968; Jensen, 1972).

Even though the CAPM is a model that simplifies an intricate investment environment by introduc-
ing the relationship between security’s risk and return, unfortunately the empirical record of the CAPM 
has not been satisfactory ever since its commencement (Johnstone, 2013; Merton, 1973). In addition, 
the model is subject to theoretical limitations. Theoretical constraints that are intrinsic in the structure 
of the model are as follows:

• A number of unrealistic assumptions about investors: investors are risk-averse, utility maximizing, 
rational individuals and investors are price takers; about markets: markets are frictionless, includ-
ing no taxes and no transaction costs; about holding period: investors plan for the same single 
holding period; about investors beliefs: investors have homogeneous beliefs or expectations; about 
investments: all investments are indefinitely divisible. These assumptions mean that all investors 
give the same value to all securities therefore all investors will choose the same optimal risk port-
folio, which is the market portfolio.

• Limited number of investment characteristics such as systematic risk of the asset.
• Application of the model for one period only. A single-period model is incapable to encompass 

parameters that change over time.

Empirical concerns in CAPM implementation can be summarized as follows:

• Using a market portfolio that includes all assets existing in the economy. The market portfolio 
however is not yet observable.

• The empirical testing of CAPM is void in most cases due to the use of inefficient index as a proxy 
for market portfolio opposite to what the hypothesis put forward that the benchmark should be ef-
ficient. Plausible tests require well diversified benchmark that is the world market portfolio which 
has been unfeasible to obtain so far. In fact, the theory suggests that the CAPM is not testable un-
less we can find out the precise composition of the market portfolio.

• In addition, lack of validity in empirical records has been caused by complexity in exerting valid 
estimations of the beta coefficient.

Our objective in this reading is to identify and discuss the main challenges that analysts and inves-
tors face while estimating beta. The foundation of this reading is to define beta that would maintain an 
exact fit between the data and econometric model. Based on the theoretical and practical applications 
our aim is to obtain the beta for a plausible comparison that could also be used to reflect future invest-
ment decisions.
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BACKGROUND

To construct a diversified portfolio, an investor will put together various securities listed in the market. 
Any investor aims to reach an optimum portfolio, therefore the process of adding new assets can continue 
by following the impact on the portfolio’s risk and return. The process lasts until addition of another 
security doesn’t have substantial impact on portfolio performance. We have to estimate the return and 
risk level of a portfolio in order to understand whether including additional asset influence an overall 
portfolio performance. We estimate the return a portfolio by applying risk-generating models. On the 
other hand, for individual assets, the investors are mostly interested in the systematic risk, because the 
market pays off for non-diversifiable risk only, which is beta.

The notion of beta to evaluate risk is a main component of Modern Portfolio Theory. The beta that is 
used in various risk and return models has two distinctive features. Firstly, beta defines a risk appended 
to the diversified portfolio. Therefore, there is a great probability that an asset is categorized as low risk 
in terms of market portfolio risk and high risk in terms of individual investment. Secondly, beta of an 
asset is determined by regressing the returns against the market portfolio, over a time span. Therefore, 
all betas have a tendency to move toward market portfolio and thus standardize around one. We are able 
to estimate a realized return by applying the single-index model as following:

Ri = (1-βi)Rf + βiRm + ei (1) 

We can further rewrite the equation by taking the covariance of both sides as follows:

Cov(Ri,Rm) = Cov(βi × Rm + ei,Rm) (2) 

Cov(Ri,Rm) = βiCov(Rm,Rm) + Cov(ei,Rm) (3) 

Cov R Ri m i m,( ) = +β σ 2 0  (4)

The first term in this equation is beta multiplied by the variance of market returns. The second term 
is the error term; because the error term is not correlated with the market we are able to further omit it. 
We can solve the formula in terms of beta as follows:

β
σ

σ σ
σ

σ
σi

i m

m

i m i m

m

i m i

m

Cov R R corr corr
,

, ,,
=

( )
= =2 2  (5)

The beta is calculated as the covariance of the return on an individual security and the market return 
divided by the variance of the return on the market. The term is equivalent to the product of the security’s 
correlation with the market divided by the standard deviation of the market return. This equation shows an 
important result that is if the correlation between a security and the market increases then the systematic 
risk of the asset would also increase. For example, if the correlation between a security and the market 
is 0.80 and a security and market have standard deviations of return of 0.20 and 0.10, respectively, the 
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assets beta would be (0.80) (0.20)/0.10=1.6. On the other hand, if the correlation is 0.90, then beta of 
the asset would be (0.90) (0.20)/0.10=1.8.

It can be seen from the equation, that beta is a measure of how responsive a security’s return is to the 
overall market. Therefore, beta captures a security’s risk that cannot be eliminated through diversifica-
tion or asset’s systematic risk. We generally use historical returns to measure variances and correlations 
needed for the calculation of beta. A positive beta shows that the security’s return follows the market, 
or moves in the same direction with the market portfolio. On the other hand, a negative beta indicates 
that the security’s return follows a trend that is reverse to that of the market or moves in the opposite 
direction to the market. We can estimate the beta of the market portfolio by replacing σm for σi in the 
numerator. Because the correlation of the market portfolio with itself is one, the beta of the market can 
be measured as follows:

β
σ

σ
σ

σi
i m i

m

m m m

m

corr corr
,

, ,= = =1  (6)

The beta of the market portfolio equals to one, therefore the average beta of securities in the market is 
one. Any non-market return generating assets by definition has zero risk. The beta of the risk free asset 
equals to zero, for example a short-term government bill has zero risk, therefore its beta equals to zero. 
The risk free asset has no correlation with the market. Most assets, for both developing and developed 
countries tend to be highly correlated with the market portfolio. The correlation coefficients between 
different stock pairs are also high, indicating that the different industries have identical responses to the 
similar economic and market movements. As a result, finding an asset that will be negatively correlated 
and that will serve as insurance to overall portfolio is not quite common. The table 1 shows correlations 
between different pair stocks of Turkish companies with the market. For Turkish economy ISE 100 index 
(Istanbul Stock Exchange) serves as a proxy for market portfolio and includes 100 biggest companies.

The data shows that correlations coefficients are generally positive and high. Most of the assets in 
our sample except for Kartonsan Karton Sanayi and Ticaret Company display high correlation with 
market portfolio (ISE 100).

We can also estimate beta by using a more practical approach which is the market model. The market 
model is measured by applying regression analysis:

Ri = ∝i + βiRm + ei (7) 

Table 1. Correlations between different pair stocks and ISE 100

Company Correlation

Akbank 0.943

Aselsan 0.721

Cemas 0.364

KartonsanKartonSanayiveTicaret -0.383

Turk HavaYolları 0.475

Vestel 0.742
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Regression analysis is a statistical technique that measures the relationship between the dependent 
variable and independent variable or variables. In beta estimations we use raw security return and raw 
market return figures for measuring the two parameters ∝i andβi. Regression analysis is analogous to 
plotting all connecting points of the market return and the security’s return (Rm,Ri) and the designing a 
line through all points such that it lessens the sum of squared linear deviations from the line. The Figure 
1 shows the market model and the two parameters of the regression model, ∝i which the intercept term 
and βi which is the slope term. The line that is obtained from the market model and used to estimate the 
beta coefficient is called the security characteristic line (SCL).

The SCL is a straight line that shows the excess return of the asset on the excess return on the market 
portfolio.

The security market line applies to all individual assets in the market. On the other hand, the security 
market line also applies to a portfolio. Consider a portfolio consisting of two assets, with certain weights 
in it such as w1 and w2. We can write the return for the portfolio as follows:

RP = w1R1 + w2R2 (8) 

The returns on the two assets can be stated as follows:

ER1 = Rf + β1(ERm – Rf) (9) 

ER2 = Rf + β2(ERm – Rf) (10) 

By substituting the returns into the return for the portfolio equation we get the extended formula for 
expected return of a portfolio for two securities.

ER w ER w ER w R ER R w R ER Rp f m f f m f= + = + −( )( ) + + −( )( )1 1 2 2 1 1 2 2β β  (11)

ER R w w ER Rp f m f= + +( ) −( )1 1 2 2β β  (12) 

Figure 1. Security Characteristic Market Line, Beta Estimations Using a Market Returns and Asset’s Return
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From this equation we can conclude that the beta of the portfolio is a weighted average of all secu-
rity’s betas.

β βp
i

n

i iw=
=
∑
1

 (13) 

where 
i

n

iw
=
∑ =
1

1

Example:
If the investor puts 30 percent of her funds in the government bill, 20 percent in the ISE 100 and 50 

percent in Aselsan Company that has a beta of 0.69. Given the risk-free rate of 8 percent and the market 
return of 18 percent, what are the portfolio’s systematic risk and expected return?

Solutions:
The beta of the government bill is zero, the beta of the ISE 100 is one and the beta of Aselsan Com-

pany is 0.69.
The beta of a portfolio is:

β β β βp w w w= + + = × + × + × =1 1 2 2 3 3 0 30 0 0 0 20 1 0 50 0 69 0 545. . . . . .  

The return of the portfolio given by the CAPM equals

ERP = Rf + β(ERm – Rf)  

This formula exhibit that there is a positive relationship between the expected return of a portfolio 
and the systematic risk of the portfolio estimated by βP.

ERp = + × −( ) = =0 04 0 545 0 18 0 08 0 0945 9 45. . . . . % .  

MAIN FOCUS OF THE CHAPTER

Issues, Controversies, Problems

The notion of beta to evaluate risk is a main component of Modern Portfolio Theory. The beta that is 
used in various risk and return models has two distinctive features. Firstly, beta defines a risk appended 
to the diversified portfolio. Therefore, there is a great probability that an asset is categorized as low risk 
in terms of market portfolio risk and high risk in terms of individual investment. Secondly, beta of an 
asset is determined by regressing the returns against the market portfolio, over a time span. This study 
aims to show challenges in beta estimation and define beta that would maintain an exact fit between the 
data and econometric model.
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Selection of a Market Portfolio

A market portfolio is a hypothetical bundle of investments that involve every type of asset existing in the 
world financial market. Individual assets included in a portfolio weighted in proportion to its total value 
in the market, characterized by its market capitalization. The expected return of a market as a whole is 
therefore identical to the expected return of a market portfolio. Because the market portfolio includes 
all assets it is completely diversified by nature, eliminating all kind of unsystematic risk and is therefore 
subject to systematic risk only. Since commencement of the capital market model economists arguing 
intensely on possibility of creating truly diversified portfolio in practice that contain not only any kind 
financial assets but also commodities, collectibles and essentially any asset that has a price and salable 
(Roll, 1977; Adler & Dumas, 1983).

The market portfolio is a primary element of the capital market model (CAPM). However, in real 
financial world, there are no comprehensive benchmarks that can represent the market portfolio. In prac-
tice, analysts use fixed income market indices and equity market indices as a proxy for market portfolio. 
Benchmarking an a fixed-income or equity is comparatively straightforward. Market indices include 
only listed securities and represent each market separately. For instance, S&P 500 is a commonly used 
index to measure beta for US companies, but it includes only 500 equities of the thousands of equities 
existing in the US financial market. In developing countries, the indices tend to be even narrower and 
contain only a number of large companies. S&P U.S. aggregate bond index is a widely used index to 
calculate the performance of publicly issued U.S. dollar denominated bond. This contains government 
treasuries, corporate, residential mortgages, taxable municipal binds etc.

Can a selection of a market portfolio make a distinction? The table below provides a summary of 
betas calculated for Aselsan Company, using three different indices. The data provided in the table 2 is 
obtained from investing.com as of April 1 2019.

The statistical data shows that the choice of the market portfolio doesn’t have significant impact 
on beta estimations for a company. This can be explained by the fact that in developing countries, the 
indices tend to be constricted including only limited number of securities. As a result, moving from one 
index to another doesn’t cause greater variability of systematic risk as it can be in the case of developed 
market’s indices which include greater number of assets.

In terms of making a judgment as to which of indices provides the most accurate beta measurement, 
Damodaran (2010) suggests passing it through the “market portfolio” test. Because market portfolio is 
broad and represent an entire market, indices that hold greater number of assets will provide more accurate 
estimates compared to indices that include less. Thus, justification for the use of the ISE 100 (Istanbul 
Stock Exchange) by all analysts becomes obvious. The ISE 100 is a market-capitalization-weighted and 
a broad index and includes 100 largest companies operating in Turkey.

Table 2. 

Index Used Beta Estimated

BIST 100 0.69

BIST 50 0.69

BIST 30 0.69
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On the other hand, the use of the right index depends on the type of marginal investor. If marginal 
investor is in Turkey, it is logical to use a well-diversified Turkish index, which is ISE 100. However, 
if the marginal investor is an overseas investor, a more appropriate measure of market portfolio will be 
usage of the multi-market indices. There are market indices that designed to represent different security 
markets simultaneously. Multi-market indices are of great significance to investors who follow a global 
approach to equity investing without any bias toward a particular geographic region. In case of multi-
market indices, index providers weight the assets within each country by market capitalization weights 
and then weight individual country in the world index in proportion to its relative gross domestic product 
(GDP). Over time the number of global investors can increase outweighing the number of local investors. 
This rationale can be explained by the fact that single Aselsan Company’s security will be less risky to 
a global investor who possesses a multi-market portfolio than to an investor in Turkey with all of her 
wealth in Turkish securities.

The companies increasingly spread their operations across multiple countries and regions. Their ex-
posure to risk will therefore be determined by political and economic situations in their home countries 
as well as beyond their home countries. The table 3 shows a global index that is widely used by overseas 
investors. MSCI ACWI provides two basic indices for both developing and emerging countries in dif-
ferent geographic regions. The index is constructed applying MSCI’s Global Investable Market Index 
(GIMI) methodology, which is designed to take into consideration fluctuations reflecting conditions 
across regions, market fields and market-cap segments. The MSCI ACWI market coverage classifies 
indices into MSCI World Index and MSCI Emerging Market Index. The two indices categorize countries 
based on two dimensions: on economic development and geographic region.

The figure 2 shows variations on global indices for the time period between 2003 to 2018. The figure 
indicates that a co-movement or correlation pattern of the global indices gross returns has increased 
over time. In fact, during 2008 financial crisis the set of global indices declined in unison. An important 
conclusion is that although overseas investment expansion generally diminishes the risk significantly, it 
doesn’t necessarily provide the same level of risk reduction during times of economic crises.

Table 3. MSCI ACWI Index

MSCI WORLD INDEX MSCI EMERGİNG MARKETS INDEX

Americas Europe and Middle 
East Pacific Americas Europe, Middle 

East and Africa Asia

Canada 
United States

Austria 
Belgium 
Denmark 
Finland 
France 
Germany 
Ireland 
Israel 
Italy 
Netherlands 
Norway 
Portugal 
Spain 
Sweden 
Switzerland 
United Kingdom

Australia 
Hong Kong 
Japan 
New Zeeland 
Singapore

Brazil 
Chile 
Colombia 
Mexico 
Peru

Czech Republic 
Egypt 
Greece 
Hungary 
Poland 
Qatar 
Russia 
South Africa 
Turkey 
United Arab 
Emirates

China 
India 
Indonesia 
Korea 
Malaysia 
Pakistan 
Philippines 
Taiwan 
Thailand

Source: MSCI Barra (https://www.msci.com/acwi)
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MSCI Emerging Markets Index weights the assets within each country by market capitalization and 
then weights the individual country in the world index in proportion to its relative gross domestic product 
(GDP). Thus, the rationale for the biggest proportion of weight in the index allocated to China becomes 
clear. China is currently the world second biggest GDP country in nominal terms.

Choice of a Return Interval

Selection of data frequency is another significant choice that can influence systematic risk calculations. 
Depending on the periodicity of returns, matching susceptibility to price variations is a key point for 
selecting the appropriate investment. Despite to the availability of an abundant academic literature, there 
is no consensus with regard to data frequency that should be applied in beta calculations. Historical 
return frequencies are presented in different time intervals such as annually, quarterly, semiannually, 
monthly, weekly, and daily. Moreover, return frequencies for intra-day transactions can be as short as 
fifteen minutes.

Can a selection of data frequency make a difference for beta calculations? Using the example of 
Aselsan Company, we estimate beta for different return intervals. We calculate beta using shorter return 
intervals such as daily, weekly return data and longer return data such as monthly and yearly. The table 
4 demonstrates the systematic risk estimations for the time period from 2009 to 2018.

Figure 2. MSCI Emerging and Developed Markets Index Performance Chart (Gross Return) in USD

Figure 3. MSCI Emerging Markets Index Country Allocation
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These calculations show that the choice of return intervals causes variations in beta estimation of 
the security of Aselsan Company. Applying higher frequency has an advantage in that it increases the 
number of observations in the regression analysis; however, it does come with a shortage as well. That 
is, betas tend to have substantial bias with shorter return intervals used. This can be explained by the 
fact that assets do not trade on a regular basis and performing calculation on a time interval when assets 
are not traded lead to deviations in calculations of beta.

Moreover, using high frequency stock return data such as daily and weekly in measuring the system-
atic risk of a company often causes considerable distortions. The distortions occur due to the presence 
of microstructure noise in the market which is the lag of the observed price to the underlying price due 
to the frictions in the market (Borch, 1969).

The noise in the time series can be reduced in one of two ways: firstly, by using longer return inter-
vals of the time series such as annual. On the other hand, longer investment horizons are generally not 
affected by the noise, but can be affected by the trend in the time series. Another potential shortcoming 
that can arise here is the scarcity of financial data of the companies. Data scarcity has emerged as one 
of the major difficulties in beta calculations of the companies. Some companies simply don’t possess 
quality input data while other companies are listed for only short period of time.

Alternatively, we can measure the systematic risk using short return interval returns, and then modify 
these parameters for the extent of the non-trading. As a result of distinct selections in time intervals and 
time periods, different professional beta estimation services often end up with various systematic risk 
parameters for the same company. Therefore, to approximate these values the services apply simple 
tools such as adjusting company’s regression betas towards one. For example, one of the most common 
techniques used by professional service companies is the tool developed by Bloomberg. This technique 
is quite simple in terms that it only uses the historical beta, market beta and certain weights attributed 
to both raw beta and market beta.

The justification can be traced to researches that point out that, there is a trend on the part of betas 
of all companies to incline towards one, over time. This result squares up with common logic. Because 
the companies that continue their operations in the market tend to grow over time. The growth of the 
companies will push their systematic risk toward the average beta of an overall market. We describe this 
technique in more details in the following sections.

Choice of a Time Period

The choice of a time frame is very important determinant of beta estimation. Studies and professional 
beta estimators question which time period should be selected for systematic risk calculation (Klem-
kosky & Martin, 1975). The main objective is to obtain the best time frame used in beta estimations for 
a plausible comparison that could also be used to reflect future investment decisions.

Table 4. Beta estimated using different return intervals

Return periodicity used Systematic Risk Estimated

Daily 0.72

Weekly 0.67

Monthly 0.69

Yearly 0.75
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What is the optimum period to use in calculation systematic risk? The risk and return models don’t 
explicitly state the time frame that the investor should use to calculate beta. Moreover, risk and return 
models doesn’t even provide a point of reference with regard to the timeframe an investor needs to use 
to measure systematic risk and as described by the quote below, this condition does not make difference 
among professional service companies.

A commercial provider of betas once told the authors that his firm, and others, did not know what the 
right period was, but they all decided to use five years in order to reduce the apparent differences be-
tween various services’ betas, because large differences reduced everyone’s credibility! (Brigham & 
Gapenski, 1997)

We estimate betas of Aselsan Company using daily prices for periods ranging from 2 years to 7 years 
and compare them. We compute daily returns based on straightforward holding period rates of return 
between days. Following table provides systematic risk calculations based on the different timeframes.

The beta estimations for Aselsan Company show that the choice of time period makes insignificant 
difference in systematic risk estimation. The time period of 4 years corresponds to beta of 0.703 which 
is close to the beta estimated by professional service companies. The systematic risk data for Aselsan 
Company obtained from investing.com as of April 1 2019 equals to 0.69.

Professional beta providers use periods ranging from one year to five years, with different beta out-
puts. In general, greater number of observations is required for more reliable regression output. Using 
granular daily or weekly returns increase the number of observations but may give rise to time varia-
tion bias in systematic risk estimations. Thus to reach a tradeoff, the time period should be selected 
for each company, taking into consideration the firm’s characteristics. In fact, beta calculations can be 
quite sensitive to changes in time periods, because the companies change over time. Most of the studies 
apply periods ranging from six months to five years. Companies experience change over time in terms 
of economic texture, capital structure and business mix:

• The companies are influenced by changes in economic conjecture. That is the companies adjust 
their businesses to reflect shifts in macroeconomic parameters such as interest rates or exchange 
rates which will change their beta.

• The companies can change their business mix and invest in new business areas which can involve 
company purchases. In the process of expanding their businesses they change their business struc-
tures, which will change their beta.

• On the other hand, the firms can shrink their business mix through divesting their current business 
textures that will change beta.

Table 5. Beta estimations for Aselsan Company with time frames

Time Period Beta Measured

2 years 0.778

4 years 0.703

7 years 0.740
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• Moreover, the companies can also change capital structure, by rolling over or adding debt. Actions 
such as split ups, bond or equity calls and dividend payments will also influence the capital mix 
leading to changes in beta.

These changes can cause beta to change substantially over short time span, let alone for future peri-
ods. For instance, consider the company which has remained relatively stable for let’s say 3 years and 
then the company has undergone major changes for the last 5 years. We should measure systematic risk 
for the time frame of 3 years and 5 years separately. As a result, we should investigate the company and 
use estimation periods for beta calculations based on the changes of the company’s operations. We can 
fulfill this process by asking the following questions:

• Is the time frame used to calculate systematic risk taking into account as representative of the 
moderate range of volatility of macroeconomic parameters?

• Is the company’s operation leverage and financial leverage being representative of company’s cur-
rent and future leverage? (Bhandari,1988).

• Is the firm operating in the similar or same market segments?
• Is the growth rate or growth rate expectation being consistent?
• Are there any significant firm-specific or industry-specific events that affect the firm’s operations?

In overall, in beta calculation an investor should not only consider the statistical approach which itself 
has certain assumptions and limitations but also should focus on firm operations and its variability over 
time. As a result, raw betas are not reliable unless calculated using methods that adjust beta combin-
ing both statistical modeling, company or industry specific and macroeconomic events. The process of 
modifying and adjusting the beta to fit the current state of the firm can significantly decrease the standard 
error and lead to a more precise systematic risk calculation.

Decomposition of Total Risk for a Return Generating Models

While calculating beta in practice another problem arises with this apportionment. With the introduc-
tion of risk and return models, we break down total risk into systematic and non-systematic variances. 
The total variance is therefore equal to the sum of systematic and nonsystematic variances. For a single 
index model, therefore the variance of historical returns can be shown with the following equations:

Ri = (1 – βi)Rf + βi × Rm + ei (14) 

The systematic risk, by definition, depends on the correlation between the security and the market. 
We can show the folmula by referring to covariance between Ri and Rm.

Cov(Ri,Rm) = Cov(βi ×Rm + ei,Rm) (15) 

Cov(Ri,Rm) = βiCov(Rm,Rm) + Cov(ei,Rm) (16) 

Cov R Ri m i m,( ) = +β σ 2 0  (17)
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Or

σ β σ σi i m e m iCov R e2 2 2 2 2= + + ( ),  (18) 

We are able to eliminate the covariance term in this formula because, by definition, any kind of non-
market parameter or return is not correlated with the market. Therefore, we can break down total risk 
into systematic and non-systematic risks as follows:

σ β σ σi i m e
2 2 2 2= +  (19)

Total variance can be shown as follows:

σ β σ σi i m e= +2 2 2  (20)

For well-diversified portfolios, such as market portfolio, non-systematic risk equals to zero. Thus, 
the total variance of a market portfolio and other well-diversified portfolios consist of systematic risk 
only, which is βiσm.

We can further simplify the formula above in terms of beta as follows:

β
σ

σ σ
σ

σ
σi

i m

m

i m i m

m

i m i

m

Cov R R corr corr
,

, ,,
=

( )
= =2 2  (21)

All financial assets normally include both systematic and nonsystematic variances. While making 
investment decisions, investors generally prefer those assets that contain a large portion of nonsystematic 
risk and insignificant amount of systematic risk. This is due to the fact that once investor has bought 
the assets with a large amount of nonsystematic risk; they would reduce the risk, through adding other 
assets that are not highly correlated with the assets in a portfolio. This process minimizes nonsystematic 
risk and ultimately remove it altogether from the portfolio. Because all investors have incentive to accept 
more of diversifiable risk, the demand for nonsystematic risk keeps increasing until its expected return 
falls to zero. This means that in the efficient markets investors are compensated for systematic risk only. 
Because no incremental compensation can be earned for undertaking diversifiable risk investors try to 
eliminate nonsystematic risk from their portfolios. By investing in different industries, different regions 
and various asset classes’ investors offset poor return movements, thereby reducing the total risk of the 
portfolio. Theil (1971) initially show a single index model with the following equation:

rit = αi + birmt + wit for t=1, 2,…,n (22)

According to Theil (1971), the third term in this equation comprises the error term, the beta coef-
ficient and mean beta coefficient for an individual security.

wit = (bit – bi)rmt + eit and E(wit) =0 (23)
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The last term in the equation can be shown with the following equation:

bit beta coefficient for an individual security in a given period t
bi mean beta coefficient for an individual security, which equals to E(bit) over n different periods. 

The systematic risk in the return-generating models changes randomly from period to period and 
around the mean beta parameter, bi. We are able to take the variances of both sides of equation and 
decompose total variance into diversifiable and non-diversifiable variances with the equation below:

var(wit) = var(bit)var(rmt) + var(eit) (24) 

The first term is the variance of the security’s beta around the mean beta for each period. The greater 
the volatility of the first term, the greater the variation in bit beta coefficient for an individual security 
will be from period to period. We can justify the common assumption of stability of a beta coefficient 
over a certain period of time if the beta’s variance is very small. However, empirical investigation shows 
that the beta varies significantly from period to period. Fabozzi and Francis (1978) examined 700 stocks 
listed in the New York stock exchange and concluded that for the most stocks’ betas varies from period 
to period rather than remain constant as the ordinary least squares model assumes. The study, therefore 
suggest that the equation is econometrically flawed if the beta is a random parameter.

var r b var r var eit i mt it( ) = ( ) + ( )2  (25)

Solving the formula (24) for var(eit) and substituting this residual variance into formula (25) results 
in the following equation:

var r b var r var w var b var rit i mt it it mt( ) = ( ) + ( ) − ( ) ( )( )2  (26)

According to Fabozzi and Francis (1978) if var(bit) is other than zero, decomposition of the total 
risk will be confounded with noise from the random movement of beta coefficient. In other words, it 
is not possible to measure empirically individual effects of diversifiable and non–diversifiable risk in 
the estimation of the prices of market securities. This result therefore undermines too many empirical 
investigations. Besides confounding the risk decomposition, variations in beta coefficients can make the 
residual errors from the ordinary least squares model heteroscedastic. The authors demonstrate these 
changes by restating the following equation in terms of the error term

wit = (bit – bi)rmt + eit and E(wit)=0 (27)

eit = wit +(bit – bi)rmt (28)
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That is if the beta moves randomly the second term, will be other than zero, and will be added to 
diversifiable variance term wit. Consequently, the residual will sum systematic and nonsystematic vari-
ances and will be heteroscedastic due to changes in beta coefficient. Heteroscedasticity diminishes the 
efficiency of the ordinary least squares model result.

Systematic and nonsystematic variances are closely interrelated in one security, partitioning the total 
risk into systematic and unsystematic will be bewildered with deviations in beta. Since separating the risk 
is biased with the increase in the standard error empirical estimations of the individual effects of market 
risk will be very challenging if not impossible. Consequently, if changing in beta coefficient has been 
ignored, the econometric interpretation of beta coefficients using historical data results into deviations. To 
cope with the possible fallacious results, professional beta estimating companies generally apply models 
to form adjustments for changing in beta and use this beta to estimate the expected risk for the security.

Standard Beta Estimations

Generally accepted way of calculating beta is using ordinary least squares regression (OLS). The slope 
resulting from the OLS can be shown as

β
σ

σ
=
corr i

m

 (29)

where the σi and σm are the standard deviations of the security and market rate of returns respectively. 
This way of beta calculation is generally referred as standard beta or theoretical beta. An important as-
sumption used in this technique is that the market portfolio return doesn’t contain any error term. Because 
analysts don’t really use the market portfolio and use the market index as the proxy for the market, there 
will be error term present in estimation. Possible error term in the proxy measurement is characterized by 
unpriced variation and residual risk. The error term therefore captures the noise and random behavior of 
the market index returns’. This risk exists even in a well-diversified global portfolio. In a well-diversified 
global portfolio, the error term includes alteration from country weights.

We shall refer to this as the benchmark errors or variables errors. In any period, noise and random 
variation of dependent variable can make it difficult to model the factors that drive returns. This prob-
lem doesn’t diminish though by selecting indexes with greater number of assets. As the matter of fact, 
Roll’s (1977) states that the CAPM is not testable unless the correct constitution of the market portfolio 
is known. While there are statistical tools for tracking an error term in independent variable, we need 
the variance of the error term which is not known.

SOLUTIONS AND RECOMMENDATIONS: A WAY FORWARD

Defining betas is significant and the central focus of the finance. Even though there are an obvious set of 
methods or practices that can be used in beta calculations we have seen that traditional approaches have 
shortcomings. That is beta estimated purely on historical data is unadjusted risk estimator. These betas 
are not sound indicator of the future. In the literature this situation referred to as beta instability problem.
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To overcome these deficiencies, professional services generally apply models to form an adjustment 
estimation for the historical beta and use this beta to estimate the expected risk for the security. Histori-
cal beta, also known as raw beta is based on the historical relationship between the security’s return 
and the index return. The modified beta is a prediction of a security’s future beta. The modified beta 
is firstly derived from raw beta, but adjusted by the assumption that an asset’s real beta over time will 
move towards the market beta, of one.

The generalized equation for modified beta can be shown as below:

β β β= + −w wm i t1 2 1;  (30)

where, w1 + w2 = 1
Because betas tend to converge back to the average of market beta, the modified beta will move toward 

one. One important conclusion that can be drawn here is that if the historical beta is less that one, then 
the modified beta will be higher than unmodified beta and closer to 1. To illustrate, professional service 
such as Bloomberg calculate a modified beta by using fairly simple technique:

Adjusted Beta, Β = Βi,t-1(0.67) + 1.00 (0.33)

Most other analysts use analogues methods, with little differences in the weights attributed to each 
parameter. An important question that arise within this concept as why adjust betas toward one. The 
justification can be traced to researches that point out that, there is a propensity on the part of betas of 
all firms to converge towards one, over time. This result squares up with common logic. Companies 
that survive in the market are inclined to grow over time. The companies will grow in size over time to 
reach their objectives, including increasing sales, possessing assets in place, increasing cash flows and 
maximizing their profits. The companies can increase their market shares through external expansion 
such as mergers or acquisitions. All these progresses should push betas toward the market average of one.

The analytical tool for beta estimation applied by the professional services brings about certain clari-
fication to the overall model. The main advantage of using the modified beta technique is the simplicity 
in application of this method. Because the simplicity is highly desirable feature of any tool, this technique 
is quite widespread among analysts.

Professional estimation services adopt far more sophisticated adjustments to bring about the under-
standing of the how major components can be used together to increase the quality of estimations of 
systematic risk. In order to provide the best estimations analysts, modify regression betas based on the 
firm’s current fundamental position. That is financial fundamentals such as income statement, balance 
sheet and cash flows can serve as important predictors of systematic risk. For example, cyclicality of 
revenues is an important predictor of beta. The earnings of some firms change with the business cycles. 
The company’s earnings increase during the expansion of the business cycle and decrease during its 
contraction. Financial assets with highly cyclical revenues have high betas. On the other hand, the change 
in income statement parameters such as the earnings before interest and taxes is also a good predictor of 
the systematic risk. Because variable costs vary in direct proportion with sales figure, volatility in earn-
ings before interest and tax is mainly induced by fixed costs. High variability in fixed costs is predictive 
of high systematic risk. High dividend payout is generally predictive of low beta, however high interest 
payout on debt which is considered as fixed payment irrespective of company’s earnings is predictive 
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of high systematic risk. The companies can change their business models through external acquisitions, 
investing in new businesses and new markets. The combination of different types of business activities 
that an individual company engaged in can significantly change over time, leading to even more complex 
business mix and sophisticated financial structures. On the other hand, firms’ degree of financial lever-
age can change over time. The companies change their financial leverage by rolling over or issuing debt. 
Actions such as bond calls, dividend payments and changes in the market-value of debt will also change 
the financial structure. A large variability of the degree of company’s dissemination among industries and 
markets will change the companies’ beta. Therefore, a dynamic approach to implementation of constant 
weights over longer period of time can increase the accuracy of estimations.

FUTURE RESEARCH DIRECTIONS

The shortage of formal statistical methods to test the presence of error term and to solve other complex 
problems of the model discussed earlier in this chapter is presently a significant drawback. Therefore, 
further research should focus on developing appropriate statistical tools. On the other hand, beta predic-
tive and estimating tools and practices should be developed on an individual company basis, reflecting 
the firm’s fundamentals.

CONCLUSION

Forecasting betas is major and the central focus of the finance. Even though there are an obvious set of 
methods or practices that can be used in beta calculations we have observed that traditional tools have 
shortcomings. That is beta estimated purely on historical data is unadjusted risk estimator. These betas 
are not sound indicator of the future. This situation referred to as beta instability problem.

Researchers have made a number of attempts to provide superior predictors of future betas and 
conducted studies examining the determinants of betas (Abell & Krueger, 1989; Bornholt 2013). Most 
researchers demonstrate that fundamental information about a company can be used together with raw 
beta estimates to provide more accurate predictors of future betas (Bowman, 1979). Empirical results 
from these investigations indicate on a relationship between beta and fundamental variables such as as-
set size, dividend payout ratio, liquidity, standard deviation in percentage change in operating income 
over some time period, market capitalization etc. Once target variables have been identified and model 
data requirements have been met, the modified systematic model can be accurately measured and pre-
cisely forecasted. At each successive analytical stage, this technique can be updated and generalized to 
calculate adjusted betas for all companies operating in economy. Even though the beta in capital asset 
pricing model doesn’t reveal the returns adequately and the model itself has limitations and in overall 
ineffective in asset’s returns modeling the CAPM is still widely applied in the practice. The recently 
developed techniques still based on a raw beta which is estimated using the CAPM.
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KEY TERMS AND DEFINITIONS

Beta Instability Problem: Beta estimated based on traditional estimation model is not sound indica-
tor of the future, due to inner shortcomings of the model.

Empirical Record: The model constructed based on the use of statistical analysis and techniques.
Fundamental information: Creating or serving as a primary component of a system or structure.
Liquidity: The capability to buy or sell a security quickly and readily at a value close to market price. 

The ability to roll over or meet short-term obligations using mostly securities that are easily converted 
into cash.
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Portfolio Planning: The process of constructing a plan for creating a portfolio that will satisfy in-
vestment objectives of the client.

Position: The amount of asset that a company possesses.
Sharper Ratio: A measure of the average return in excess of risk-free rate earned per unit of standard 

deviation.
Variance: The probability-weighted average (expected value) of squared deviations from an expected 

value of a random variable.
Volatility: The standard deviation of the asset’s continuously compounding returns.
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ABSTRACT

This chapter presents solutions to some challenges when calculating CAPM Beta. Three methods for 
calculating traditional beta are presented and illustrated through the case of Facebook. Different choices 
of market index, data frequency, and sample size result in different values of beta; however, in all cases 
beta was greater than one. The chapter explores ordinal beta as an alternative measure to treat outliers 
in both developed and thin markets. Using a sample of 84 US stocks, there was no statistical difference 
between median traditional and ordinal betas. This was not the case for a sample of 47 Colombian stocks, 
which questions the usefulness of traditional beta in thin markets. In contrast with median traditional 
beta, median ordinal beta did not change significantly as a result of irregular data series. The contrary 
occurred when the observation (sampling) period was reduced; this leaves open the question of sub-
jectivity when defining such period. Finally, the process of valuing a private company was illustrated 
through the case of Palmoil Ltd., a Colombian company.
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INTRODUCTION

Beta is one of the vital variables in company valuation. It is a component to calculate the cost of equity 
within the Capital Asset Pricing Model (CAPM). However, estimating beta has become among the chal-
lenging issues due to lack of universal criteria in determining the estimation variables such as: historical 
sample size, data frequency, outliers and portfolio market returns. In this chapter, an attempt is made 
to outline and discuss these challenges and suggest some possible remedies for both public and private 
companies.

The chapter does not intend to reach conclusions about solutions to the challenges. Instead, it ex-
tends the existing debates in the literature on practical issues to be considered in order to overcome the 
estimation challenges. Specifically, these practical challenges are addressed contextually, utilizing real 
company cases as well as taking into account contrasting circumstances between developed markets and 
thin markets (emerging markets or infant markets). The chapter focuses on the following specific aspects:

1.  It gives a brief theoretical background of the CAPM, its practical limitations and the role of beta.
2.  Second, it describes the general procedure in estimating CAPM beta, with specific emphasis on 

data requirements, challenges and possible solutions. On this aspect a clear distinction is made 
between practical problems in developed markets and emerging markets. Here, the US is used to 
represent developed markets, whereas Colombia represents thin markets.

3.  It addresses the issues of outliers by introducing an alternative beta estimate, hereafter referred to 
as ordinal beta. In this aspect, a contrasting analysis is made between the traditional CAPM beta 
and the ordinal beta, focusing on their suitability in developed markets and thin markets.

4.  It presents a method of estimating beta for private companies based on beta of comparable public 
companies, while highlighting limitations and solutions.

Background

In company valuation, one of the crucial ingredients in estimating the value of equity is the cost of equity, 
which is usually calculated using the CAPM. The CAPM, which is nested on the risk-return trade-off 
hypothesis (Markowitz, 1959; Sharpe, 1964; Lintner, 1965; French et al., 1987, Fama & French, 2004), 
contends that an investor is expected to earn higher than ‘normal’ returns for investments with higher 
risks, following the finance principle of “the higher the risk the higher the return”. Therefore, return 
on equity depends solely on the risk that cannot be eliminated through diversification (i.e.: systematic 
risk, which is measured by beta).

The CAPM is based on the following assumptions: First, investors are well diversified on individual 
assets (unsystematic risk) though portfolio investments. Therefore, their expected rate of return depends 
only on the systematic risk (beta) of their portfolios. Second, there is a Single-period transaction horizon 
because all investors are myopic: they have only one and the same holding period. Third, investors can 
borrow and lend at the risk-free rate of return. Fourth, capital markets are perfect. Hence, all securities 
are priced correctly.

However, CAPM has some limitations, which contradict its assumptions. First, the perfect market 
assumption cannot truly apply in real-world capital markets, even in advanced and well-developed stock 
markets. Moreover, as pointed out by Reilly and Brown (2003), transaction costs in the real world do not 
allow investors to correct all the mispricing because transaction costs tend to offset any potential excess 
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returns in some instances. Second, the estimation of beta depends on the holding period sample that an 
analyst used; whereas CAPM assumes that investors have a single-period transaction horizon. In real-
ity, investors do not rely only on returns generated at the end of a single period because their intention 
is to earn returns for long time in life. Third, CAPM inputs are derived from historical data, whereas 
investment analysis is based on future expected returns from future cash flows. Fourth, beta is the only 
risk factor that determine the estimated cost of equity. In real world, however, several firm’s factors and 
macroeconomic factors tend to influence investors’ expected returns (see Fama and French, 1992 and 
2004). A number of studies suggest that the variability in expected return is not related to market beta 
(see for example Basu’s, 1977; Banz, 1981; Bhandari, 1988; and Chan et al., 1991). Whereas CAPM 
considers only one-period risk and return, investors in the real world consider how their portfolio return 
is linked with their income and future investment opportunities as a whole.

Despite several limitations, the CAPM is still a prominent model in real world application for estimat-
ing equity rate of return. There are theoretical and practical reasons to explain the prominence of CAPM.

First, CAPM is based on the diversification concept. In real world, investors are assumed to be risk-
averse and they tend to manage their investment risk through portfolio diversification. The assumption 
that investors hold diversified portfolios means that all investors prefer to hold a portfolio that reflects the 
stock market as a whole. Realistically, it is almost impossible for an investor to own the market portfolio 
itself. However, it is possible for an investor to diversify away unsystematic risk and to construct port-
folios that align to the stock market. Therefore, it is quite reasonable for CAPM to assume that investors 
are concerned only with returns that provide compensation only for systematic risk.

Second, practical evidence in favour of CAPM is either weak or mixed. Hence, CAPM is applicable 
only based on beliefs that it really works. After all, neither there is sufficient evidence against it nor a 
substitute model that is practically better than CAPM. For these reasons CAPM serves as a standard (or 
benchmark) model the estimation of stock expected returns. Financial analysts, managers and investors 
apply it as a true standard model for investment analysis.

Third, CAPM is applicable on specific circumstances that suit it: not in every kind of analysis. This 
means, users of the model should only apply it after taking into account its practical usefulness in esti-
mating the cost of capital.

Fourth, unlike a number of other alternative methods, a principal advantage of CAPM nests on its 
objectivity in estimating costs of equity, despite its simplicity.

CHALLENGES AND SOLUTIONS IN ESTIMATING BETA (β)

1. Estimating Beta (𝛃) of Public Firms

a. Developed Markets

i. Obtaining Market Data

Estimation of beta requires availability of two sets of historical data: close prices of a respective stock 
and an appropriate stock market index. For publicly traded stocks in developing markets, these sets of 
data are readily available from different online sources like Yahoo Finance, Bloomberg, Reuters, Invest-
ing.com, and the like.
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The main challenge, however, is the choice of a suitable index because stock markets tend to have 
several indices for different purposes. For example, indices in the US market include S&P500, NYSE 
Composite, Dow 30, NASDAQ Composite, and others. Moreover, there are some global stock indices 
like Morgan Stanley Capital International (MSCI) and Global Dow. Here, we do not aim at giving details 
about these indices, but it is worth noting that none of these indices actually measure the entire market 
portfolio either US or globally. Let us look at the following two examples. The S&P500 includes only 
500 stocks: a fraction of thousands of publicly traded stock in the US market. The MSCI World Index 
(for 23 developed countries) measures the market performance of 4,500 large and mid-cap companies 
that have a global presence. Indeed, it is almost practically impossible to find an index that represents 
an entire market portfolio either in a particular country or globally. Therefore, in choosing an index, the 
aim is simply to have something that somehow represents the respective stock. Other issues relate to 
data frequency and sample selection.

ii. Methods of Estimating Beta

In this section, we show and illustrate different approaches for estimating CAPM beta. All of these meth-
ods should yield the same result. The estimation is based on returns of the two data sets: stock prices 
and market index, whereby the return is a percentage change in prices and can be calculated as follows:

Return P
P
t

t

= −
−1

1, (1)

which is equivalent to

Return P P
P
t t

t

=
− −

−

1

1

, (2)

where: Pt and Pt-1 denote the current and previous close stock price (or index), respectively. 

Method 1: Regression or scatters

In this method, beta is estimated as a coefficient in a regression of stock returns (dependent variable) 
against market returns (independent variable), such that:

SRt = c + βMRt + εt, (3)

where: SRt and MRt denote stock returns and market returns for the sample period in each a given time (t), 
respectively; β is the estimated coefficient for stock beta; c is a constant; and εt is a random error term.

This regression equation can also be easily estimated through a plot of correlation scatters of the 
two variables.

Method 2: Covariance-variance
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This method estimates beta as a ratio of the covariance (between stock returns and market returns) 
to the variance of market returns, such that:

β =
( )
( )

Cov SR MR
Var MR

t t

t

,
, (4)

where: Cov (SRt, MRt) represent the covariance between the two stock returns for a given time, while 
Var(MRt) is the variance of market returns for that time.

Method 3: Slope

This is the proportional change in stock returns to change in market returns, and can be presented 
as follows:

β =
∆
∆
SR
MR

t

t

, (5)

where: ΔSRt and ΔMRt denote changes in stock returns and market returns over time, respectively.

iii. Case of Facebook

Facebook stocks are listed at NASDAQ since 2012. The company provides services through social 
networks such as Facebook, Instagram, Messenger and WhatsApp.

In this illustration we show how beta varies according to three key aspects: the choice of index, data 
frequency and sample selection. Regarding the choice of index, although the S&P500 is considered 
favourable for US stocks, we include two other major US indices (NYSE Composite and NASDAQ 
Composite) in order to explain the challenge of index selection. Since different analysts use different 
data frequencies, we estimate beta on daily, weekly and monthly frequencies. Similarly, we show the 
impact of sample selection with beta estimates for 2-years and 3-years samples. A 2-year sample (with 
weekly frequency) is a replica of Bloomberg, whereas a 3-year sample (with monthly frequency) repli-
cates Yahoo Finance estimation method.

Step 1: Collect data from a reliable source

In this case data sets include Facebook close stock prices and three different indices (S&P500, NYSE 
Composite and NASDAQ Composite). Historical data were obtained from Yahoo Finance spanning from 
9th May 2016 to 10th May 2019 (for a 3 years’ sample) and from 9the May 2017 to 10th May 2019 (for 
a 2 years’ sample). Specifically, three different frequencies were used: daily, weekly and monthly as 
indicated in Table 1. Data set returns were calculated using the formula described earlier.

Step 2: Calculate returns - For each data set, returns were calculated as indicated in (2).
Step 3: Calculate Beta (β)
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Any method of calculating beta can be used because they all give the same result. Summary results 
are shown in Table 2 compared to estimates from other analysts as shown in Table 3. An example for 
the use of scatter graphs and regression is depicted in Figure 1 for 3-years monthly data. This is a replica 
of Yahoo Finance, which also uses the same data frequency on three years.

Overall, the estimates in Table 2 are consistent on one aspect: that is, beta is greater than one, sug-
gesting that the stock returns are more volatile the market. However, there are marginal differences across 
indices, data frequencies and sample sizes. Table 3 compares beta estimates from other analyst sources. 
Clearly, our estimates are consistent with those from NASDAQ, Yahoo Finance and Market Watch. In 
contrast. According to the Financial Times and Reuters, Facebook stock returns are less volatile then 

Table 1. Data samples

Frequency 2 Years Sample Period 3 Years Sample Period

Daily 9th May 2017 – 9th May 2019 9th May 2016 – 9th May 2019

Weekly 8th May 2017 – 6th May 2019 8th May 2016 – 6th May 2019

Monthly 1st May 2017 – 1st May 2019 1st May 2016 – 1st May 2019

Source: Yahoo Finance (2019)

Table 2. Beta estimates

Sample Index
Data Frequency

Daily Weekly Monthly

2 Years

S&P500 1.29 1.24 1.43

NYSE Composite 1.24 1.18 1.34

NASDAQ Composite 1.20 1.24 1.41

3 Years

S&P500 1.22 1.19 1.30

NYSE Composite 1.10 1.11 1.18

NASDAQ Composite 1.15 1.19 1.35

Table 3. Beta estimates from other analysts

Source Beta on 
10th May 2019

NASDAQ 1.32

Financial Times (FT) 0.94

Yahoo Finance 1.30

Reuters 0.95

Market Watch 1.19

Sources: Yahoo Finance (2019): https://finance.yahoo.com/quote/FB/;
Market Watch (2019): https://www.marketwatch.com/investing/stock/fb;
NASDAQ (2019): https://www.nasdaq.com/symbol/fb;
Reuters (2019): https://www.reuters.com/finance/stocks/overview/FB.OQ
Financial Times (2019): https://markets.ft.com/data/equities/tearsheet/summary?s=FB:NSQ
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market returns. It is this contrast that makes beta estimation and its application to be a challenging issue 
that tends to be solved through subjective judgements of analysts.

b. Thin Markets: The Colombian Case

Traditionally Beta is calculated following the approaches described before, which assume normality of 
data (i.e.: the response variable in Multiple Linear Regression is expected to follow a normal distribution; 
covariance and variance ratio can be transformed into a correlation and standard deviation ratio, which 
assume that returns follow a normal distribution). Such assumption makes sense based on the Central 
Limit Theorem (Sullivan, 2007) for large data sets such as those from developed markets.

Betas in thin markets are usually calculated under the traditional approach, including further adjust-
ments in the CAPM for country and company size among others (Damodaran, 2019). Yet data are different 
to those in developed markets in terms of outliers, market indexes, data frequency and time coverage. 
These challenges to the calculation of Beta are described and tackled in this section.

i. Outliers

Usually returns are treated as interval variables, which makes sense as they are by definition numerical 
variables. Under the covariance-variance traditional approach in (4), Beta can be restated as:

Figure 1. Beta estimates with scatter graphs
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β
σ

σ
=
rMR SR SR

MR

, , (6)

where:

rMR,SR = Pearson correlation between market and stock returns,
σSR = Standard deviation of stock return, and 
σMR = Standard deviation of market return.

Abnormal values (outliers) can largely affect covariances and correlations between returns and vari-
ances of returns which ultimately result in under or overestimated Betas, which increases the cost of 
equity and impacts the value of companies; this is a major issue in thin markets with few observations 
that are more likely to be affected by outliers.

The challenge here is how to detect any possible outliers and treat them. Outliers are defined as:

Outlier return Q IQR return Q IQR
O

i i= ≤ − × ≥ + ×1 1 5 1 51 3    if  or . . ;
uutlier =



 0    otherwise

, (7)

where:

Q1= First quartile,
Q2= Second quartile, and
IQR= Interquartile range.

Some analysts trim and ignore outliers; this is not correct because outliers are genuine observations 
that reflect an actual pattern of the data. Another approach is winsorising (Barnett and Lewis 1994): 
replacing outliers for a threshold previously defined; this approach relies heavily on subjectivity, which 
does not solve the issue.

An alternative approach is to treat returns as ordinal variables and hence restate (2) accordingly:

β
ρ

ord
MR SR SR

MR

MAD
MAD

= , , (8)

where:

βord= Ordinal Beta
ρMR,SR= Spearman correlation between market and stock returns.

MAD median Stock return median Stock returnSR i i j j= − ( )   (9)

is the median absolute deviation of stock return and 
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MAD median Market return median Market returnMR i i j j= − ( )   (10)

is the median absolute deviation of market return.
Several reasons justify the use of (8). The median is identified as the observation that splits an or-

dered distribution in equal proportions; it is not calculated using the values of observations. Therefore, 
it is not biased by outliers (Leys et al., 2013) as is the case for averages. Median absolute deviation is an 
alternative to standard deviation (Hampel, 1974; Huber, 1981); it is the median of the absolute deviation 
from the median of the original dataset, which still captures the variability of data and solves the issue of 
biased central and dispersion measures. Consequently, no observations are excluded for the calculation 
of Beta, which will be referred as Ordinal Beta, βord. from here onwards.

In contrast with Pearson correlation (rMR,SR). Spearman correlation (ρMR,SR) does not require normality 
of variables and does not compare values against averages. Instead, observations are ranked based on 
their values; differences in ranks are then used to calculate the degree of correlation between variables 
(Triola, 2008).

Prior to exploring the adequacy of βord in thin markets it is useful to analyze results in a developed 
market such as the US Stock Exchange. A random sample of n=84 stocks was obtained. Monthly returns 
per stock were calculated and compared against those of the market: Standard & Poor´s (S&P) index 
between May 1st, 1990 and March 1st, 2019.

Stock returns varied between -16.94% and 11.16%, whereas market returns varied between -63.57% 
and 159.8%. For illustration purposes, three stocks were chosen: Apple (Figure 2), Google (Figure 3) and 
Fortive Group (Figure 4). Outliers were also explored for each stock; given that the observation period 
of each stock varied depending on issue date and frequency of trading, a percentage of outliers within 
the observation period of each stock was calculated. It varied between 0% and 17.1%.

Figure 5 depicts returns of S&P. Returns beyond/below the upper/lower dotted lines were classified 
as outliers, based on (7).

Figure 2. Apple returns
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In order to infer about the normality of data, the Kolmogorov-Smirnov test was run for market returns: 
Ho: Market returns follow normal distribution (D= 0.4562, p<0.000001). Hence, it cannot be inferred 
that data follow the normal distribution and therefore it is not adequate to calculate Pearson correlation 
(rMR,SR) instead Spearman correlation was used to calculate βord in (8).

For comparison purposes in the US market, β and βord were calculated per stock. An initial explo-
ration of the boxplot in Figure 6 suggests that Medianβ-βord is close to zero; a distinctive feature of the 
distribution is a pronounced right tail that evidences overestimation of risk when using β in comparison 

Figure 3. Google returns

Figure 4. Fortive Group returns
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with βord two extreme cases of overestimation are depicted as outliers. Figure 7 shows early signs of 
consistency of both measures, as both increase in the same direction. Again, two outliers are clearly 
identified in the graph. The Kolmogorov-Smirnov test was run for (β-βord): Ho: β-βord ~ N (µβ-βord, σβ-βord); 
data does not follow the normal distribution (D=0.46331, p<0.000001). For normal distributions with 
equal variances, the t test has a power advantage. This is not the case for non-normal distributions with 
outliers, in which the power of Mann-Whitney-Wilcoxon test is greater.

Results presented above confirm that (β-βord) does not follow a normal distribution, which justifies 
the use of the Wilcoxon signed rank test of matched pairs (Pallant, 2007) to properly assess the useful-
ness of βord versus β and hence infer if it makes a difference or not to use either measure. Specifically: 
Ho: Medianβ= Medianβord (W = 3533, p-value=0.9886); hence it does not make a difference to use either 
measure in a developed market such as the United States. Consequently, the ordinal measure suggested 
in this chapter performs and is consistent with traditional Beta; either measure could be used to calculate 
the cost of equity in the US market.

In order to assess the adequacy of βord for the Colombian market, we used a sample n= 47 stocks 
between July 15th, 2002 and March 28th, 2019. The sample included 28 stocks in COLCAP to capture 
a good proportion of the liquidity of such a thin market and 19 stocks chosen randomly. Returns were 
calculated using first observation per month; given the characteristics of this market, frequency was not 
monthly as was the case of the US market.

Returns for the whole sample of stocks varied between -83.97% and 906.67. The following stocks 
were chosen for illustration purposes: Marly (Figure 8), Promigas (Figure 9) and Bancolombia (Figure 
10). Percentage of outliers during observation period varied between 0% and 20%, with a lower propor-
tion of stocks without outliers compared with the US market. This confirms the high volatility of the 
Colombian market due to its infant nature.

Figure 11 corresponds to COLCAP returns which varied between -35% and 208.81%; it can be in-
ferred from the Kolmogorov-Smirnov test that data do not follow the normal distribution (D=0.43647, 
p<0.000001).

Figure 5. S&P returns
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Figure 6. (β-βord), US Market

Figure 7. βord vs. β, US Market
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Figure 8. Marly returns

Figure 9. Promigas returns
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ii. Market Index

Some stock markets have several indices, specific for particular segments of companies (e.g. large cor-
porations, financial services, energy sector, etc.). The challenge here is how to determine the appropriate 
market index for the stock to be valued. A common practice is to use a broad stock index that includes 
all stocks in the market. However, due to challenges that may be caused by thin trading in some markets, 
some popular indices (like S&P 500, Dow Jones Composite, FTSE, etc.) tend to be used. However, there 

Figure 10. Bancolombia returns

Figure 11. COLCAP returns
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should be evidence that the chosen index is linked to the stock returns in which beta is being estimated. 
We tackle this issue by calculating correlations between the returns of Colombian stocks and the returns 
of two market indices: COLCAP and S&P.

Figure 12 shows graphically the relationship between the full sample of Colombian stock returns 
and COLCAP returns; likewise Figure 13 plots Colombian stock returns versus S&P returns. Results 
show that stock returns are more correlated with COLCAP returns than S&P returns; a good proportion 
of stocks do not react to S&P in contrast with COLCAP, which somehow exhibit a pattern. In terms of 
correlations,

ρStocks COLCAP s p, . . * , .= = <( )0 5095498 1 3261 10 0 00000110  ; 

r t d f pStocks COLCAP, . . , . . , , .= = = <( )0 26749 20 498 5 452 0 000001  . 

This confirms that Colombian stocks are correlated with COLCAP, the local index that not only in-
cludes some of those stocks but also, reflects context conditions of the Colombian market. Additionally, 
Spearman correlation is stronger than Pearson correlation, indicating then that there is a monotonic rela-
tionship between both variables that is not necessarily linear. This follows also from the non-normality of 
COLCAP returns. Hence, the market index that should be used to calculate βord in Colombia is COLCAP.

Regarding the use of β or βord for the Colombian market, a similar rationale to that used for the US 
market was followed. Not surprisingly, (β - βord) does not follow the normal distribution (D= 0.39472, 
p<0.000001). Ho: Medianβ-βord= 0; according to the results, it makes a statistically significant difference 
to use either measure in the Colombian market (W = 955, p<0.000001). This is a result of particular 
features of such market as explained below.

Figure 12. COLCAPreturns vs Colombian stockreturns
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Overall, the Colombian market is more volatile than the US market in terms of greater values of β 
and βord. More extreme outliers in Figure 14 in contrast with Figure 6 confirm this. Additionally, scat-
terplots also suggest that there is a proportional relationship between both measures in the US market 
(Figure 7) whereas in the Colombian market (Figure 15) for β>0.5, βord increases at a greater rate than 
that for lower values of β. This indicates that βord underestimates systematic risk of companies with low 
β´s whereas the contrary occurs otherwise.

iii. Data Frequency

The choice of data frequency depends on data properties and the trading pattern of stocks to be estimated. 
In active stock markets, where stock prices are quoted almost continuously on daily basis, beta can be 
estimated better from daily data because it can easily capture most of the microstructure effects (see 
for example Scholes and Williams (1977), Dimson (1979), and Cohen et al. (1983a,b)). Nevertheless, 
obtaining high frequency observations is a limiting factor in some markets with thin trading, which 
are found in some emerging and infant stock markets. Hence, low frequency data (e.g. monthly) is an 
alternative. Some analysts suggest the use of intra-day data, but it is practically difficult to implement.

As stated in i., Colombian stock returns were calculated using first observation of month. This was 
done to use a common rule in a market that is not regular in terms of trading. In order to tackle with the 
data frequency issue stated above, returns were also calculated for all dates in the data sample. The 
former approach led to the calculation of β and βord presented before and the latter to β´  and β´ord .

Figure 16 shows that for a set of companies β´ is greater than β, however median>0 and the right tail 
of the distribution suggest that using data series with a more consistent trading pattern tend to overestimate 
systematic risk when the traditional approach is used. On the other hand, β´ord is less sensitive to data 
frequency with a case that shows underestimation of systematic risk. β β−( )´  and ( )β βord ord− ′  do not 
follow a normal distribution either (D=0.44877, p<0.000001 and D=0.47796, p<0.000001, respectively). 
Therefore, Wilcoxon signed Rank tests are implemented in order to test the median differences.

Figure 13. S&Preturns vs Colombian stockreturns
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Figure 14. (β-βord), Colombian Market

Figure 15. βord vs. β, Colombian Market
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Results show that traditional betas are significantly different (W = 931, p<0.000001) and depend on 
data frequency considerations; this is not the case for ordinal betas (W = 694, p =0.1721). Given that 
traditional betas are more sensitive to trading frequency, βord should be preferred to β for thin markets.

iv. Time Coverage

Beta is sensitive to the sample size and time coverage. Therefore, the main challenge is that different 
betas can be given for the same stock because there is no standard way of determining the sample size. 
For example, Yahoo Finance estimates beta using monthly returns covering three years, whereas Bloom-
berg uses weekly returns covering two years. But for markets with thin trading, larger samples may be 
appropriate even with monthly data (probably between 4 to 6 years).

Observations per stock in the Colombian market varied between n=7 and 201 dates. In order to assess 
the effect of sample size on Beta calculations, another sample = n/2 was obtained from the original 
sample and used to calculate β 'ord , βord and β ''ord  do not follow a normal distribution either D=0.48751, 
p<0.000001 and D=0.509398, p<0.000001, respectively). Results for the Wilcoxon signed rank test 
(Ho: Median βord, β ''ord  =0) suggest that there is a difference between ordinal betas calculated for dif-
ferent observation periods (W=302, p=0.00492). This is useful for practitioners, as it suggests that for 
stocks with very few observations, results vary significantly. See Figure 17.

Figure 16. (β-β´); (βord-β´ord), Colombian Market
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2. Estimating Beta (𝛃) of Private Firms in Thin Markets

As stated earlier, CAPM involves the estimation of Beta and two additional parameters: Risk free rate 
and market return. Two parameters (risk-free rate and market return) can be applicable to private firms 
without significant limitations. The only parameter that creates complications in estimating the cost of 
equity in private firms is beta. This is because private firms do not have observable market information 
(historical prices) that is required for the estimation beta (the risk parameter). However, the beta of a 
private firm can be estimated by using the comparable Beta approach. This section explains this approach 
and illustrates it through the valuation of a private Company in Colombia.

a. Comparable Beta Approach

This approach involves the estimation of an average beta of comparable public firms. The estimated aver-
age beta is then used as a proxy beta of a comparable private firm. The main challenge to be addressed 
is on how to determine comparable publically traded firms. This entails 4 aspects as explained below.

Step 1: Identify the industry/business line of the private firm and determine a group of public compa-
rable firms

Figure 17. (βord-β’’ord), Colombian Market
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Knowledge about the nature of a private company is vital in determining a peer group of public 
companies. The main challenge is difficulties in obtaining data for private companies. Usually, informa-
tion about private companies is limited due to the fact that they are not obliged to disclose it publically, 
except when required for a specific purpose. However, it is important to ensure a proper definition of 
industry or business line in order to avoid inaccurate estimation beta for the private company. For coun-
tries with developed capital markets (most of them are western countries), it is not a big challenge to 
obtain a reasonable number of comparable companies in a particular sector. In some countries, however, 
where capital markets are infant, it is difficult or even impossible to apply this approach due to lack of 
comparable firms.

It is useful to identify more than one comparable company in a single market in order to have a wider 
vision of the market; it is not advised to choose companies in different markets as betas may capture 
conditions of various markets and hence distort calculations.

Regarding multiple business lines, in some cases it is difficult to determine a specific industry in 
which a private firm belongs because it operates in multiple business lines. For example, a company 
operates in a range of companies in different lines of business and sectors such as food and beverage, 
packaging, logistics, marine passenger services, petroleum and entertainment.

Analysts could identify a comparable company after conducting a thorough analysis of integrated 
reports and verifying their main economic activity is similar to that of the private company under analysis. 
Depending on data availability, an alternative is to identify similar revenue streams of comparables in 
their Profit and Loss (P&L) Statement. It should be noted, however, that these figures might be subject to 
creative accounting practices and hence distort figures. This is a limitation that analysts must deal with.

EBIT or EBITDA should not be used as bases to identify comparables as those figures are conse-
quences of the business model in place; unveiling this is not always a straightforward exercise, which 
makes comparison cumbersome and difficult. Additionally, costs and expenses are more prone to be 
manipulated, if applicable, to creative accounting practices. Finally, in thin markets as Colombia, private 
firm owners may manage them as well; this poses challenges to their financial management as personal 
and company finances intertwine and hence operational expenses are overestimated.

Size is another issue when defining comparables of private firms in thin markets. In reality, and in 
most cases, it is a practical fact that private firms tend to be smaller in size than public firms. A common 
practice is to account for this by adjusting the risk premium in the CAPM, which does not affect Beta 
(Damodaran, 2019). This size premium is not only a result of market capitalization of the company. 
Since private companies do not trade in stock markets, they are not usually audited by state agencies or 
private audit firms, resulting in higher risk for the stockholders who in turn demand greater rewards.

Step 2: Determine the average beta of public comparable companies

Once comparables are chosen, different central measures are available to calculate the industry Beta. 
A first alternative is the arithmetic mean of Beta; this approach does not consider differences in sizes 
between comparables in terms of market cap. Another option is to calculate a weighted average of Betas, 
which tackles with the flaw explained before. This is calculated as follows:

β βP
i

n

i iX= ×
=
∑

1

, (11)
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where: βi=Levered beta of public company i and Xi=Proportion of market cap of company i.
Depending on data availability and number of comparables, median Beta can be identified to solve 

issues with outliers.

Step 3: Convert the average beta into unlevered beta

Debt-equity ratio, it is a key variable in estimating beta; it is a unique feature of each company, ei-
ther private or public. A common practice is to assume that the private firm belongs to the industry in 
which the companies are operating at an optimal capital structure; hence, its debt-equity ratio should 
be consistent with the industry average leverage ratio. For valuation purposes, it makes sense to use 
the optimal capital structure of industry comparables because potential investors usually have access to 
significant amounts of capital and aim for an optimal capital structure that minimizes WACC and does 
not restrict the company´s cash flows.

Unlevered Beta for the group of public companies is calculated as follows:

β
β

U
L

cT
D
E

=
+ −( )






1 1

, (12)

where: βU and βL are the unlevered and levered betas, respectively; Tc is the average corporate tax rate 
and D/E is the average debt to equity ratio.

Step 4: Calculate the levered beta of a private firm

A levered beta of the target private company is obtained by adjusting the average unlevered beta of 
comparable public companies by the leverage ratio of the private company. Therefore, beta of the private 
firm is calculated as follows:

β βL p U c
P

p

T D
E( ) = + −( )























1 1 , (13)

where: βU is the unlevered beta from comparable firms, and βL(p) is the beta of the private firm. Tc is the 
corporate tax rate that the private company is subject to, and Dp/Ep is the target debt to equity ratio of 
the private company. It follows then that size of private companies impacts leverage and hence beta; 
greater leverage results in a greater beta.

b. The Case Under Analysis: Palmoil Co

The company is a private Colombian-based exporter of palm oil and its derivatives henceforth referred 
as Palmoil Co. It has been in operation since 2009 and has already reached maturity. Table 4 shows 
historical income statements between 2015 and 2018.
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As this is a trading company, gross profit is not heavily impacted by the international fluctuation 
of palm oil prices. Average gross profit margin during the last 4 years was 11.18%; during 2018 gross 
margin was 11.24% despite the fluctuations of the palm oil prices. Therefore, forecasting commodities 
was not required to project profits.

Likewise, operating expenses were stable across years. They mostly include personnel and consult-
ing expenses which are not expected to vary significantly in the near future. Due to its trading business, 
Palmoil Co. requires minor investment in fixed assets. Thus, depreciation is relatively low as shown in 
Table 5.

Other income and expenses include effects such as exchange rate and interests associated with fi-
nancial obligations. They were not considered for valuation purposes, as they are not related with the 
core business.

Step 1: Identify the industry/business line of the private firm and determine a group of public compa-
rable firms

Palmoil Co. is a trading company within the agricultural industry for food processing. Comparables 
should also engage in trading activities of similar products such as soy oil, canola oil, olive oil, etc.

For the case under analysis, Bunge Ltd. and ADM were used as comparables for Palmoil Co. Both 
are publicly listed with more than 20 years of trading story. Their mission is also to commercialize 
agricultural products including palm oil and its derivatives. In contrast, other companies engaged in ad-

Table 4. Income Statement 2015-2018: Palmoil Co. Figures in COP millions

2015 2016 2017 2018

Revenue 57,243 70,127 72,292 74,677

Costs 50,803 63,252 63,320 66,283

Gross Profit 6,440 6,875 8,972 8,393

Operating expenses 4,138 5,638 5,187 5,823

EBIT 2,303 1,236 3,786 2,571

Other income 2,754 4,559 2,777 3,633

Other expenses 2,795 4,690 2,798 4,029

Profit before taxes 2,263 1,106 3,765 2,175

Taxes 440 643 1,743 809

Net Profit 1,822 463 2,022 1,366

Table 5. Operating expenses 2015-2018: Palmoil Co. Figures in COP millions

2015 2016 2017 2018

Expenses excluding depreciation and 
amortizations (D&A) 3,850 5,207 4,917 5,591

D&A 288 431 270 232

Operating Expenses 4,138 5,638 5,187 5,823
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ditional activities were not deemed as comparable to Palmoil Ltd.: Glencore PLC also operates mines 
through subsidiaries (additional activities); Trafigura is mainly concerned with energy commodities 
(same activity but different segment) and Wilmar Group is similar to Bunge Ltd. but is traded in Singa-
pore Exchange (different market).

Step 2: Determine the average beta of public comparable companies

Table 6 shows company betas and D/E as of December 2018, estimated using monthly data for a 
3-year sample period.

Step 3: Convert the average beta into unlevered beta

According to the corporate tax calculator at Market Watch (2019), sector’s median tax rate for the 
past 11 years was 29.6%. For the case under analysis:

βU = + −( )( )
=

0 96
1 1 0 296 1 86

0 416.
. .

.  

Step 4: Calculate the levered beta of a private firm

Beta of Palmoil Ltd. was calculated using Tc= 40% (average rate between 2015 and 2018); βu =0.42; 
and target Dp/Ep =8.32:

βL(p) = 0.416[1 +(1 – 0.40)(8.32)] = 2.49 

c. Company Valuation

Given that Palmoil Ltd. is a mature company, its growth can only be achieved through large capital 
investments required to expand to other market segments. The company was valued using forecasted 
discounted free cash flows, in particular, through its terminal value. Only free cash flow for year 2019 
(FCF2019) was forecasted and used to calculate the terminal value (TV) as no medium or long term plans 
were provided to assume variations of existing cash flows:

FCF2019 = EBIT×(1-T) + D&A- ∆KTNO – CAPEX (14), 

Table 6. Average beta of public comparable firms

Company Beta D/E

ADM 0.81 1.46

Bunge 1.44 3.11

Weighted Avg 0.96 1.86

Source: Yahoo Finance
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where:

T= Tax Rate= 40%,
D&A = Depreciation and amortization,
∆NOWK= ∆receivables + ∆inventories - ∆payables (9), and
CAPEX = Capital Expenditures.

FCF2019 calculations are presented in Table 7. 

TV
FCF g
WACC g

=
× +( )
−( )

2019 1
, (15)

where: g = perpetual growth rate=1% and WACC= Weighted Average Cost of Capital.

WACC k E
D E

k T D
D Ee d= ×

+( )
+ × −( )×

+( )
1 , (16)

where: ke= Cost of Equity, kd = Cost of debt, E = Value of equity, D = Value of structural debt and T 
= Income tax rate.

Ke = Rf + 𝛽i × MP + CRP (17)

where: Rf= Risk-free return (US T-Bonds yield for 10 years) plus inflation differential between United 
States and Colombia, βl = Levered Comparable Beta, MP = Market Premium adjusted for emerging 
markets and CRP = Country Risk Premium of Colombia.

Table 7. Forecasted Free Cash Flow: Palmoil Co. Figures in COP millions

2019

Revenue 76,917

(-) Costs 68,272

(=) Gross Profit 8,645

(-) Expenses 5,997

(=) EBIT 2,648

(-) Taxes 1,059

(+) D&A 232

(-) ∆ NOWK 13

(-) CAPEX 0

(=) Free Cash Flow 1,808
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Therefore, ke equals 24.8% as shown below:

Ke Palmoil= 4.7% + 2.49x 7% + 2.64% = 24.8% and 

WACCPalmoil= 24.8% x 10.73% + 7.8%*89.27% = 9.62%. 

Finally, terminal value calculation was obtained by using (15). Best practices for the industry usually 
place this value below 1% to prevent overvaluation:

TV = COP 1.808M x (1+1%)/ (9.62%-1%) = COP 21.177 million. 

A sensitivity analysis was conducted to show the impact of g on the value of Palmoil. See Table 8.

FUTURE RESEARCH DIRECTIONS

Results presented in this chapter shed light on challenges and solutions that academics and analysts face 
when calculating Beta for company valuation purposes. Yet further research would be useful to continue 
expanding on this topic.

First, alternative definitions for Beta that capture the variability of market and stock returns could be 
explored. Second, the formulation of traditional Beta (β) and ordinal Beta (βord) need to be statistically 
validated when using different market indices, data frequency and time coverage need to be tested in dif-
ferent markets. This will provide guidance to practitioners and to some extent, reduce subjectivity when 
deciding on those aspects prior to valuating companies. An open question is if it makes sense to consider 
βord an estimator of β or if both indices capture systematic risk in a different way. Third, calculations for 
βord can be replicated and used to value private companies in developed and thin markets that have been 
previously valuated using β. The impact of using βord on company value can then be compared against 
actual values negotiated as a result of corporate mergers and acquisitions. Fourth, portfolio betas under 

Table 8. Terminal value, Palmoil Ltd. Figures in COP millions

g Terminal Value 
(COPM)

0.10% 19,005

0.20% 19,226

0.30% 19,451

0.40% 19,682

0.50% 19,917

0.60% 20,158

0.70% 20,404

0.80% 20,656

0.90% 20,914

1.00% 21,177
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the perspective of βord is a novel topic that could be further explored in both developed and thin markets. 
Finally, another challenge for the valuation of private companies is to define comparables using portfolio 
β and/or βord when revenue streams are not clearly defined.

CONCLUSION

Outliers are a common feature of time series in both developed and thin markets. Instead of overseeing 
outliers, they can be statistically treated and hence acknowledged when quantifying systematic risk. 
Obviously, this results in under/overestimation of traditional beta.

βord is an alternative to β that tackles adequately with outliers. For time series with a low percentage 
of outliers (a common feature in developed markets) the difference between β and βord is insignificant. In 
contrast, β and βord tend to have significant differences in the presence of outliers (a common feature in 
thin markets). βord is more robust than β in thin markets with irregular data frequencies. Additionally, it 
does make a difference to use β or βord when sample size in thin markets changes. Consequently, special 
care should be taken when using βord in thin markets.

Two competing forces are present in the calculation of βord: Spearman correlation and Median Average 
Deviation. The former is greater than Pearson correlation, whilst the latter smoothes data variability in 
contrast with standard deviation. These effects result in the differences explained above.

Subjectivity, knowledge and experience are common features additional to technical competences 
of analysts when valuing companies. Deciding on market indices, data frequency and sample size result 
from personal choice. This is the case for both developed and thin markets. The same applies when 
identifying comparables to valuate private companies.
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ABSTRACT

This book mostly concentrates on firms with positive earnings, but this chapter focuses on the nega-
tive earnings firms or firms with very low earnings. It is easier to value a positive earning firm than 
a company with negative earnings. Analyzing negative earning firms has always created problems for 
researchers and analysts. In case of a negative earning firm, growth rates cannot be predicted or used 
in the valuation of firms. When current income of the firms is negative, growth rate will make it more 
negative. Tax computation becomes more complicated and the Going Concern Assumption does not 
apply properly. Authors start with complications in valuing negative earning firms, discuss the causes 
of negative earnings, and whether the problem is short-term, long-term, or cyclical in nature. Finally, 
authors provide the appropriate valuation technique for each case.

INTRODUCTION

Start-ups and early-stage companies with negative earnings, and experiencing seasonal or structural 
financial problems, do not allow use of traditional valuation concepts as it is unclear how and when the 
company will produce positive cash flow for their investors. To value such companies, it is critically 
important to have a more in-depth analysis and understanding of external and internal forces that affect 
a firm’s ability to generate positive cash flow. It is quite clear, zero positive cash flow eventually equals 
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no value! The dot-com bubble at the turn of 21st century clearly demonstrated that when the business 
hype finally ends, start-ups and early-stage companies must produce a financially successful business 
and revenue model that can generate cash flow.

Start-up and early-stage companies are generally valued on a prospective basis, with the underlying 
managerial assumption that the business model of the company being valued will eventually succeed 
(and hence, generate positive cash flow). As far as a firm is predicted to survive, negative profitability 
is, by definition, a transitory state since investors have an abandonment option and will not allow losses 
to continue indefinitely (Jenkins, 2003). Therefore, this study elucidates the model of mean-reversion 
of profitability to reflect the expected future profitability of loss firms. That is in fact what investors are 
betting on, especially for a company like Uber.

One of the keys to success and to achieving the valuation placed on a start-up and early-stage com-
panies is the ability to raise sufficient capital to cover the operating losses until profitability is reached. 
One of the most significant issues in valuing a start-up or an early stage company is sufficiency of capital 
to achieve the business plan. Undercapitalized start-ups and early-stage companies by their nature are 
doomed and the valuations placed on them are subject to scrutiny. (Joos and Plesko, 2005).

Valuation and Complications of Negative Earning Firms

A valuation is a method of calculating the true worth of a business or of a firm for a number of reasons. 
One of the most important reasons can be associated with providing information to the investors who 
are looking for return on their investments made, or on the investments that will be made in future.

A business valuation process involves varying data such as value of inventory, equipment and prop-
erty, liquid assets in hand, share price, market capitalization, and projected earnings, among others. 
There are several methods of business valuation and the choice of method adopted is contingent upon 
a number of factors such as the purpose of valuation, size of business, etc. A valuation of a business or 
a company may be conducted by adopting different approaches such as valuation using market value 
of business, valuation using return on investment of a business, valuation using the value of assets of a 
firm, valuation by applying discounting of cash flows, etc. (David, 2018).

It is easier to value a positive earning firm than a company with strangely low or negative earnings. 
Analyzing negative earning firms have always created problems for researchers and analysts. One of the 
main causes of negative earnings may be attributed to the overall deterioration in the wealth of the com-
pany. A newly established firm also faces the problem of negative earnings in initial years of business. 
Also, seasonal impact on business may also result in a negative earning for various forms of businesses.

Companies that are losing value lead to many issues for analysts who are endeavoring to evaluate 
them. However, none of these issues are theoretical, they are critical from an estimation perspective. 
Generally, it is simpler to take an existing profitable business on a higher profitable growth but it is very 
difficult to convert an unprofitable business into profitable one. The risk to lose, or total failure, is very 
high in the negative earning firms. It is advisable to normalize the abnormally high expenses of negative 
earning firms by comparing it to the previous year figures. In such a case a clear distinction should be 
made between losses and expenses.

In case of a negative earning, growth rates cannot be predicted or used in the valuation of firms. When 
current income of the firms is negative, growth rate will just make it more negative. Tax computation 
becomes more complicated and the Going Concern Assumption does not apply properly because run-
ning losses for long time exposes the firm to ultimate bankruptcy.

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



128

Valuation of Negative Earning Firms
 

A general way of valuation of a firm, irrespective of its type and nature, is by using expected cash 
flows and scale it with by using suitable methods of time vale of money (Damodaran, 1999). However, 
in case of negative earning firms, the first step before initiating the valuation process of a negative earn-
ing firm, it is important to identify the causes of negative earnings that may be classified as short-term 
or long-term causes, affecting a firm or an industry or the economy as a whole, on a temporary basis 
or on a permanent basis (Sandra, 2014). A short-term problem is expected to resolve in near future 
and the company will be able to recover soon. A temporary problem is expected to affect a firm alone, 
or the entire industry or the economy as a whole. Such firms expect to recover earnings soon. If such 
temporary factors remain affecting a firm or an industry or the entire economy as whole, consistently 
over a period of time, are referred to as long-term problems that may demonstrate a permanent nature, 
leading to continuous deterioration in earnings. In some of the cases the life cycle of a firm may also be 
responsible for the negative earnings.

Gopalan et al. (2007) investigated the functioning of internal capital markets in Indian Business 
Groups and shown the importance of intragroup loans to support financially weaker firms. Findings 
suggests that an important reason for extending such support may be to avoid default by a group firm and 
resulting negative spillovers to the rest of the group leading to significant drops in external financing, 
investments, and profits of other firms in the group and an increase in their bankruptcy probability. In 
another study Matsumoto (2002) reported that managers take actions to avoid negative earnings sur-
prises. The author hypothesizes that certain firm characteristics are associated with greater incentives to 
avoid negative surprises. Also, the firms with higher transient institutional ownership, greater reliance 
on implicit claims with their stakeholders, and higher value‐relevance of earnings are more likely to 
meet or exceed expectations at the earnings announcement. On the contrary, Skinner (1994) believed 
that managers willingly disclose information that led to large negative surprises that ultimately bring a 
large stock price reaction.

This study has classified negative earning firms based on prominent study in firm valuation con-
ducted by Damodaran (2012). The complications related with each type of causes of negative earnings 
are discussed below:

1.  Short-term or Medium-term Problems
2.  Long-term Problems
3.  Cyclical Problems

1. Short-Term Problems

Short term problems can be the reason of negative earning for some firms, these problems can be related to 
a specific firm, a particular Industry or the entire economy. Firm specific reasons may include a strike by 
employees, delay in product release or a product recall which will negatively affect the earnings. Example 
of a sector-wide reason can be a spike in the prices of raw material, change in consumer preferences will 
result in negative earnings of majority of the forms in the sector. And lastly, decline in the economic 
activities in can be an example of economic reason which will affect all the firms in the economy. In all 
the above cases, we expect earnings to turn green sooner or later once the problem disappears.
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2. Long-Term Problems

In some cases, the financial problems faced by a firm are much deeper and long-term in nature. For 
e.g. A firm can have low or negative earning just because it employs more debt in the capital structure 
than required which lead to excessive cash outflows. The earnings of firm may be negative owing to its 
wrong selection of options for marketing policy or product mix. Such firm needs a crucial and substan-
tial planning and, often, new management. A firm can have negative earnings due to incompetent and 
unproductive operations. For e.g. the firm’s plant and equipment may be outdated or its employees may 
not be properly trained. In all such cases, serious attention and significant time is needed for financial 
health of a firm to improve.

3. Cyclical Problems

Sometimes, the negative earnings are related to the product life cycle or economic cycle and not due to 
its operations. Such firms that need big investments initially will lose value until these investments start 
paying off. Once the firm start generating revenues its earnings turn from negative to positive. For e.g. 
Pharmaceutical firms invests huge amount of funds initially in research and development expenses, and 
continuously reports negative earnings. Once they get approval for a promising drug they developed, 
their earnings turn to positive.

BACKGROUND OF THE STUDY

Valuation of firms with negative earning is a complicated subject in the field of valuation that has 
confounded many investors and academicians. The need for a business valuation can arise for several 
reasons: incoming investors, lawsuits, inheritance, business sale, partner exit, public offering, or net 
worth certification.

Business valuation provides various valuable information to business owner related to real worth or 
value of the firms in terms of market competition, value of assets, and value of expected cash flows.

The study (Zhang, 2000) demonstrated the relative significance of earnings versus book value by 
explaining equity value varies cross-sectional with operating efficiency and growth capabilities. As far 
as, low-efficiency firms are concerned, book value is predicted to dominate earnings for negative earning 
firms. Whereas, for regular firms earnings are considered to be more important than book value. Growth 
firms, earnings and book value together explain equity value. The study further states that there is nega-
tive association between equity value and negative earnings. Firms reporting losses regularly poses main 
challenge for financial statement users who primarily rely on accounting earnings for numerous decisions.

Before selecting the method of valuation, it must be ascertained that why the firm’s earning is nega-
tive. As discussed earlier, generally negative earning firms are classified into three categories. The firms 
that are incurring losses for several years are classified as a long-term negative earning firm while the 
firms that incurred in loses for a short period of time are classified as short-term negative earning firms. 
Some firms incurred losses regularly in some specific time period repeatedly are classified as season-
ally negative earning firms. During their business cycle, they repeatedly incurred losses with seasonal 
variation. In those specified periods there earning becomes negative otherwise they there earning is 
non-negative in another period of their business cycle.
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There are few more factors that are also equally important in valuation of firms and selecting proper 
method for valuation. Among those factors, suitability of the method to the firm’s condition, industry, 
business and availability of details desired for valuation are significant considerations in valuation of 
firms with unprofitable cash flow. According to (Nanavati, 2019) one rule to remember is that invariably, 
perception, and adequacy will outplay difficulty, ample data in valuation of firms with negative earnings.

IMPORTANCE OF THE STUDY

This study aims to explore and offer description for the negative earnings firms and provide three dif-
ferent method of valuation. Latest studies in accounting has documented that considerable number of 
loss firms are operating. Existing theories on the valuation of negative earning firms are based on adap-
tation/abandonment options or limited liability, assuming that these firms are operationally distressed 
(Darrough and Ye, 2007). This increase in the incidence of negative earnings makes it imperative to 
understand how these firms should be valued by the market. However, because the information content 
of losses is likely to be different from that of profits, the valuation of loss firms is not straightforward.

A firm Value (FV) is an economic concept that indicates firm’s value. It is the value that a business 
is worthy of at a particular date. Generally, the valuation of firm is conducted on the basis of enterprise 
value, operating free cash flows, market value, and book value. However, firm with negative earning is 
more complex and need to take into consideration several other things.

The main reason behind a valuation is to assess the success of your strategic decision-making process 
and provide the ability to track performance in terms of estimated change in value. The negative earn-
ings complicate the use of earnings-based valuation models, since a loss reduces the ability of reported 
earnings to provide information about the earning power of a firm’s assets. Given the increase in the 
frequency of negative earning firms, the demand of how investors perceived negative earnings has gain 
considerable relevance.

METHODS OF VALUATION

Before selection of negative firms’ valuation method, we must ascertain that why the firms have nega-
tive earning. It should be determined whether negative earning period is temporary or long-term issue. 
Many firms sometimes go into negative earning period due to some major investment or write-off and 
they become profitable after that phase are termed as short-term negative earning firm. It the firms are 
incurring losses in one phase of business cycle repeatedly and become profitable after those periods are 
termed as cyclical or seasonal negative earning firm. Valuation concept and techniques can be applied 
around the world irrespective of business and trade environment. Undoubtedly, Investment can be af-
fected by many pull and push factors. But same valuation techniques can be used across many diverse 
and different business scenarios.
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Long-Term Negative Earning Firms

“Firms can sometimes make mistakes in terms of the product mixes they offer, the marketing strategies 
they adopt, or even the markets that they choose to target. They often end up paying a substantial cost 
in terms of negative or lower earnings and perhaps a permanent loss of market share.”

“Firms have low or negative earnings that can be traced to strategic missteps, you have to determine 
whether the shift is a permanent one. If it is, you will have to value the firm on the assumption that 
it will never recover lost ground, and scale down your expectations of revenue growth and expected 
margins. If, on the other hand, you are more optimistic about the firm’s recovery or its entry into new 
markets, you can assume that the firm will be able to revert to its traditional margins and high growth 
(Damodaran, 2012)”

1. Long Term or Permanent Problem

Firm Z borrowed huge sums to finance for its extension until the late 2000s. At the end of 2010, Debt 
outstanding of firm Z is $400 million and market value of equity $80 million, causing a debt to capital 
ratio of 83.33%. Due to overleverage:

a.  The bottom-up beta for the firm is 2.50. Risk-free rate is 7% and the risk premium is 5% (3% as 
the mature market premium and 2% for country risk:

Cost of equity = 7% + 2.5(5%) = 19.5% 

b.  Due to the high default risk, the pretax cost of borrowing is 12.5%; the tax rate for the firm is 25%.
c.  The operating income before tax was $45 million, but the interest expenses of the firm was $50 

million, leading to loss for the firm.

It is assumed that the operating income will grow 10% a year for the following six years and 8% a 
year afterwards. During that period, it is further assumed that the firm’s capital expenditures (which are 
currently 6 million), depreciation (which is currently 2 million), and noncash working capital (which is 
currently 170 million) will increase at the same rate as operating income, yielding the following assess-
ments for the cash is shown in Table 1.

In next six years onwards, it is assumed that the firm Z will decrease its debt ratio from 83.33% to 
50%, which will result in the beta decreasing from 2.50 to 1.00 and the pretax cost of debt from 12.0% 
to 10.0%. The costs of capital for Firm Z are assessed each year for the succeeding six years (Table 2).

For estimating the terminal value, it is assumed that growth rate is 8% in perpetuity, after year 6, and 
a return on capital of 16%. Reinvestment rate at the end of year 6:

Reinvestment rate = 8%/16% = 50%
Terminal value = 59.79(1.08)(1 – .50)/(.096 – .08) = 2,017.91
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Short-Term Negative Earning Firms

“When earnings are negative because of temporary or short-term problems, the expectation is that earn-
ings will recover in the near term.” “A firm can have a bad year in terms of earnings, but the problems 
may be isolated to that firm, and be short-term in nature.” “If the loss can be attributed to a specific 
event—a strike or a lawsuit judgment, for instance—and the accounting statements report the cost as-
sociated with the event, the solution is fairly simple.”

Several firms document a one-time loss due to write-offs from restructuring but are neither financially 
nor operationally distressed (Darrough, M., & Ye, J. (2007).

2. Short Term Problems

In 2015, Firm X reported their operating loss of $200 million and a net loss of $500 million due to firm 
specific problem. In order estimate normalized earnings at firm X, we estimated a pretax operating 
income of $500 million. For the purpose of valuation, following additional assumptions were made:

• We assumed that the long-term growth rate would be 5% in both revenues and operating income, 
as the firm had been growing at 5% a year prior to 2015.

• The firm had a book value of capital invested of $4000 million at the beginning of 2015, and 
was expected to maintain its return on capital (based on the adjusted operating income of $500 
million).

• The firm’s tax rate is 30%

Table 1. 

1 2 3 4 5 6

EBIT(1-t) 37.13 40.84 44.92 49.41 54.35 59.79

+Depreciation 2.20 2.42 2.66 2.93 3.22 3.54

-Capital Spending 6.60 7.26 7.99 8.78 9.66 10.63

-Change in working Capital 18.70 20.57 22.63 24.89 27.38 30.12

=FCFF 14.03 15.43 16.97 18.67 20.53 22.59

Table 2. 

1 2 3 4 5 6

Beta 2.5 2.2 1.9 1.6 1.3 1

Cost of Equity 19.5 17.94 16.38 14.82 13.26 11.7

Cost of Debt (After Tax) 9 8.7 8.4 8.1 7.8 7.5

Debt ratio 83.33 76.66 70.00 63.33 56.67 50

Cost of Capital 10.75 10.86 10.79 10.56 10.17 9.60
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In order to value firm X, we first estimated the return on capital at the firm, using the adjusted op-
erating income:

Return on capital = EBIT(1 – t)/Book value of capital invested
= 500(1 – 0.30)/4000 = 8.75%

Based on the expected growth rate of 5%, this would require a reinvestment rate of 57.14%:

Reinvestment rate = g/ROC = 5%/8.75% = 57.14%

After making these assumptions, we were able to compute Firm X’s expected free cash flows in 2016:

EBIT(1 – t) = 500(1.05)(1 – 0.30) $367.5 million
 ◦ Reinvestment = 500(1.05)(0.5714) $299.9 million

Free cash flow to firm $67.6 million

To figure out the cost of capital, we estimated a bottom-up beta of 0.90 for the industry. The long-
term bond rate in the host country was 5%, and Firm X could borrow long-term at 5.1%. We assumed a 
market risk premium of 3%. The market value of equity as $5000 million, and there was $2500 million 
outstanding debt at the end of year 2015.

Cost of equity = 5% + 0.90(3%) = 7.7%
Cost of debt = 5.1% (1 – .30) = 3.57%
Debt ratio = 2500/ (5,000 + 2500) = 33.33%
Cost of capital = 7.7% (.6666) + 3.57% (.3333) = 6.31%
Value of operating assets at end of 2015 = Expected FCFF in 2016 / (Cost of capital – Expected growth 

rate)
= 67.6 / (.0631 – .05) = 5160.30 million

Adding to this the value of the cash and marketable securities ($1200 million) held by Firm X at 
the time of this valuation, and netting out the market value of debt ($2500) yields an estimated value of 
$28,006 million for equity, significantly lower than the market value of $50,000 million.

Value of equity = Value of operating assets + Cash and marketable securities – Debt
= 5160.30 + 1250 – 2500 = $3910.3 million

Cyclical or Seasonal Negative Earning Firms

Cyclical valuations of a firm can be significantly affected by the level of base year earnings. There are 
two potential solutions: One is to adjust the expected growth rate in the near periods to reflect cyclical 
changes, and the other is to value the firm based on normalized rather than current earnings (Damoda-
ran, 2012)
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1. Cyclical Problem

Firm Y was reporting stable growth till the year 2013. The currency crisis of 2013 due to slow down in 
world economy lead to the Firm Y reporting a substantial decrease in profits in the year 2014. To normal-
ize Firm Y’s operating income, we looked at its operating performance from 2009 to 2013 in the table 3.

Averaging the operating margin before tax from the year 2009 to 2014 produce an average operat-
ing margin of 7.91%. Multiplying this margin with the revenues in 2014 yields a normalized operat-
ing income of $14238 million (7.91% of $180000 million), this value will be used for our normalized 
operating income.

Following assumptions were made to value the firm:

To estimate Firm Y’s cost of equity, we used a bottom-up beta of 1.10 for this industry. Using the 
10-year government bond rate of 4% as the risk-free rate and an equity risk premium of 6.5%. we com-
puted a cost of equity of 11.15%.

Cost of equity = Risk-free rate + Beta × Equity risk premium
= 4% + 1.10 (6.5%) = 11.15%

In 2014, Firm Y’s Debt to Equity ratio was 3:2. The cost of the debt of Firm Y is 6% and the marginal 
tax rate for the firm in 2014 was 35%. With the given information, we calculate the cost of the capital.

Cost of capital = 11.15%(.4) + 6%(1 − .35)(.6) = 6.8%

Assuming that firm is stable and its growth rate is 2% in perpetuity. We further assume that the firm 
will produce return on capital identical to its cost of capital on its investments.

Reinvestment rate g/ROC = .02/.068 = .2941 

Using normalized operating income ($14238 million), the marginal tax rate for the economy (35%), 
the reinvestment rate (29.41%), the stable growth rate of 2% and the cost of capital of 6.8%, we estimated 
the value of the operating assets at Firm Y:

Table 3. 

Year Revenues Operating Income EBITDA Operating Margin EBITDA/ Revenues

2009 150000 10000 19995 6.5 13.33

2010 180000 12000 24300 7.2 13.5

2011 220000 13500 30800 8.1 14

2012 250000 17500 36250 8.9 14.5

2013 300000 20000 45000 9.5 15

2014 180000 12200 16200 7.3 9

Average 14200 7.91
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Value Operating assets = Operating income (1 + g)(1 − tax rate) (1 − Reinvestment rate)/(Cost of 
capital − g)

= 14238 (1+.02)(1 − .35)(1 − .2941)/(.068 − .02)
=$1,38,823

DISCUSSION

This study addresses the problem of valuing firms that report negative earnings or losses. We have cat-
egorized the negative earning firms in three categories. The firms that are making losses continuously 
year after year are long-term negative earning firms.

The way we treat negative earnings firms will be determined by the reason why the firm has negative 
earnings in the first place. Valuation technique used for each of the case will be different according to the 
firm in question. Investing in negative earning firms is a high-risk proposal (Picardo, 2018). Consider-
ing these aspects, using a suitable valuation method and evaluating reward-risk, assessing management 
capability, and using a portfolio approach could reduce the risk of investing in negative earning firms 
and make it beneficial and advantageous to the investors.

The sharp rise in the incidence of firms reporting losses in many economies makes the valuation 
of loss firms a significant concern. Although abandonment and adaption options are available for loss 
firms, many of the loss firms are not necessarily a candidate for abandonment or adaptation. Therefore, 
we have focused this study on negative earnings firms that are likely to stay in business for many years.

Investors consider information beyond aggregate earnings cash flow and accruals. Investors do not 
consider losses to be persistent and homogenous. In fact, they consider the causes and nature of the 
losses to evaluate its long-term implications for firm value.

CONCLUSION

With the advent of start-up culture and various branches of entrepreneurship, financing and evaluating 
negative earning firms have become an important aspect of business valuation. As it has been already 
mentioned above that the negative earning firms cannot be evaluated in the same fashion as positive 
earning firms. The financial crisis of 2008 has thrown many companies out of business and many into 
heavy losses. Therefore, this issue has again attracted the attention of researchers, academicians, and 
policymakers. After exploring various existing literature on the subject, this chapter has tried to present 
it in a more simple and presentable way.

Financing companies with negative earnings is a risky investment. Nevertheless, applying a proper 
valuation method such as Discounted Cash flow (DCF) or Enterprise Value to Earnings before Inter-
est, Taxes, Depreciation and amortization (EV to EBITDA), and following usual safeguards, such as 
evaluating risk-return trade off and assessing management capability can mitigate the risk of investing 
in such companies.

We have attempted to examine three of the most important valuation techniques to value negative 
earning firms in this study. There are many other valuation methods that might also be considered while 
valuing the negative earning firms. Apart from core valuation methods, the behavioral aspects of manag-
ers may also by studied in future researches.
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ABSTRACT

This chapter analyzes startups and methods for valuing them. Startup means a process for activating a 
job or action. Startup as a young innovative company has a dominant and key role in modern economies. 
Startups are newborn or young companies struggling to achieve their potential and growth. One of the 
most challenging issues in corporate finance is to decide on firm valuation. It is even more difficult to 
evaluate companies that do not generate income. Deciding the value of a Startup is similar to valuing a 
specific table. The valuation at this stage is very important. Since startup is a company, it is necessary to 
look at the methods developed specifically for Startups. Nasser (2016) determines 9 different valuation 
methods to determine Pre-Money Valuation; Berkus Method, Risk Factor Summation Method, Scorecard 
Valuation Method, Comparable Transactions Method, Book Value Method, Liquidation Value Method, 
Discounted Cash Flow Method, First Chicago Method, and Venture Capital Method. Traditional valu-
ation methods are also applicable in valuation.

INTRODUCTION

Recently, the impact of globalization has increased due to the rapid change and progress in the fields 
of information, communication and technology, and this has enabled new business ideas and business 
models to grow in a short time. These business models are financial technology firms (FinTech) and 
startups. Startup word means a process for activating a job or action. Startup as a young innovative 
company has dominant and key role in modern economies. Startup is early stage company which has 
unique characteristics and new innovative idea, product or service to succeed market potential and 
grow. Startups turn ideas into businesses. Entrepreneurial founder has a new innovative idea and tries 
to capitalize this idea by a startup.
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The aim of this study is to analyze startups and the methods for startup valuation. With the increasing 
number of incubators, venture capital funds and angel investors, people are becoming more and more 
aware of the presence of more startup companies. The entrepreneurs, who usually set out with their own 
limited resources or with the support they get from their immediate surroundings, aim at investing in 
a venture capital or angel investor at this stage. Following this, new investors or existing investors are 
following second, third round investments. It is even more difficult to evaluate companies that do not 
generate income such as startups. Traditional valuation methods and specific methos have been used in 
startup valuation. The most important criteria in the evaluation of startup are as follows; market forces in 
the sector, money supply and demand balance in the sector, the size of sales or sales in the same sector 
recently and the appetite and risk limit of the investor.

STARTUP

Startups are newborn or young companies struggling to achieve their potential and growth. Startups 
create opportunity for new jobs. Moreover, small innovative and technology companies have increased 
the growth of world economy in recent years.

Newborn companies have some common characteristics despite diversity in their forms. These are 
(Damodaran, 2009):

• They don’t have histories or they have very limited history with one or two years of data.
• They have small or no revenues and they result in operating losses
• They need private equity.
• Most of them don’t survive and fail.
• Multiple claims on equity.
• Illiquid investments ocur.

Common characteristics of startups are analyzed by many studies. According to these studies, most 
of startups fail especially in the very early stages. There is high rate of failure in theese companies. Less 
than one third of young companies survive (Vesper, 1990). Lack of finance, business knowledgeand 
technology, team management problems, lead to startup problems.

Startups which can survive have a significant role in economies and they create success stories (Mar-
tinsons, 2002). Blank & Dorf (2014) define startup as a enterpreuners searching repeatable and scalable 
business model under extreme uncertainty.

A startup is (Oliveira & Zones, 2018):

• Business model in which a startup searches oppotunities to increase customer’s values and /or 
transform this value as a revenue for the startup.

• Repeatable as an ability of making products constantly available to the end-user regardless of 
demand and with little need for customization and adaptation.

• Scalable as an ability to increase scale by customers, and growing. Thus, operating costs decrease 
comparing to income.

• A company that appears under extreme uncertain conditions.
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The Lifecycle of Startups

Startups are diversified in an economy. They own a lifecycle (Figure 1) and different stages in their life. 
These stages are shown in Figure 1 (Salamzadeh & Kawamorita, 2015);

• Bootstrapping Stage: Bootstrapping is defined as highly creative ways of acquiring the use of 
resources without borrowing (Freear et al., 2002). This is early stage of a startup. In this stage, 
entrepreneurial founder has a new innovative idea and tries to turn this idea into a profitable busi-
ness. High risk and uncertainty take place in this stage. He/she needs a team. This stage aims to 
position the startup for growth by demonstrating product feasibility, cash management capability, 
team building and management, and customer acceptance (Brush et. al., 2006). Thus, angel inves-
tors discover startups in this stage and they invest on them.

• Seed Stage: This stage covers different activities such as teamwork, prototype anlysis, market 
entrance, valuation, support mechanisms search such as accelerators and incubators. Then, the 
startups grow by average investments. This stage is complex and includes high uncertainty. The 
main characteristics of this stage is the initial capital to create product and/or service (Manchanda 
& Muralidharan, 2014). Startup owners look for accelerator or incubators, small medium enter-
prise development (SME) centers, and hatcheries to accelerate this process. Most of them do not 
attain such support mechanisms. Consequently, they have low profit. Thus, most of them fail. Who 
succeeds in this stage will survive and be a profitable company. Valuation is the main concern by 
this stage.

• Creation Stage: This stage starts by market entrance, product sell and first employee hire. 
Company will be formed in this stage. Moreover, corporate finance is mainly used to finance 
startup. This stage includes high investment. Thus, venture capitals finance the startups to facili-
tate the creation stage.

The development of a startup can be summarized in four stages (Figure 2).

Figure 1. Lifecycle of Startups
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STARTUPS THEORİES

The theories considered as “startup theories” in the literature are in three main areas: organization, 
management, and entrepreneurship (Salamzadeh & Kawamorita, 2015).

• Organization Theories

Van de Ven et al. (1984) first considered three main approaches for startup creation. These approaches 
are entrepreneurial, organizational and ecological. The organizational approach focuses on:

• Conditions under which an organization is planned
• The processes followed in initial development
• Consequences of theses processes on firm’s performance

There are also relevant studiesin organizational approach: Contingency Theory (Tosi & Slocum, 
1984), Gartner (1985), Katz & Gartner (1988), Organizational Configurations (Miller, 1990), Uncer-
tainty Theory (Kamps & Pólos, 1999), Organizational Ecology Theory (Scholz & Reydon, 2009) and 
Resource Dependence Theory (Davis & Cobb, 2010).

• Management Theories

Management means relations with people. Management theories focus on individuals or teams co-
ordinating their efforts to achieve goals. They have less attempt to explain startups in an organizational 
sense. The management theories mainly are: human resource management, small business governance, 
strategic management, complexity theory and team management.

Figure 2. The stages of Startups
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• Entrepreneurship Theories

Van de Ven et al. (1984) argues that the entrepreneurial approach explains the characteristics of the 
entrepreneur or promoter of a new entity. But this approach has problems in explaining startups. Salamza-
deh (2015) categorizes entrepreneurship theories on startups in two: macro level theories (Schumpeter, 
1934) and micro and meso level theories.

Eentrepreneurship theories focuses on the early stages of business or organization. Because entrepre-
neur has a new idea, creativity and innovation sense which are paramount and integral parts of startups.

Startup Challenges

The startup challenges are unique. Hovewer, they differ due to factors affecting startups lifecycle. The 
main common challenges are (Salamzadeh & Kawamorita, 2015):

• Financial Challenges: Finance plays important role in a startup process and it is an integral part 
of this process. Startups may face financial problems in any stage of lifecycle. In bootstrapping 
stage, entrepreneur has a new innovative idea and tries to convince relatives and friends to invest 
in this idea in this early stage. Thus, he or she needs extra money to achieve his/her idea. Angel 
investors provide finance by reasonable valuation plans in the seed stage. Finally, venture capitals 
are the finance provider in the creation stage.

• Support Mechanisms: Support mechanisms have an important role in startups. Venture capitals 
angel investors, accelerators, incubators, technoparks, SME centers, are examples of these support 
mechanism. Support mechanisms decrease the risks in startups’ lifecycle.

• Human Resources: Each startup has a founder and/or some cofounders at the beginning. Then, 
as startups grow, they need qualified persons or experts to develop the prototype. That’s why, they 
try to find people and make a team. Consequently, they hire employees. This process is important. 
Otherwise, startup might fail due to lack of knowledge and human resource management.

• Environmental Factors: Environmental factors such as customer choices, trend changes, market 
and legal issues affect startup’s success. Enviroment might be supportive or destructive. The envi-
ronmental factors for a startup are very crucial. They are more difficult than an existing company.

STARTUP VALUATION

One of the most challenging issues in corporate finance is to decide on firm valuation. It is even more 
difficult to evaluate companies that do not generate income. Deciding the value of a Startup is similar to 
valuing a specific table. The valuation at this stage is very important. A bad appraisal at the beginning 
affects the next rounds negatively. So firm valuation method should be examined in detail.

The most important criteria examined in startup valuation are;

• Global/local economical factors
• Financial conditions
• Market forces involved in sector
• Money supply and demand balance in the sector
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• The size of sales or sales recently in the same sector
• The investor’s appetite and risk limit
• Investor sentiment and confidence

Also, some difficulties that appear in the startup valuation are (Kotova, 2014):

• High degree of uncertainty in efficiency. It is the result of new markets or by new business models,
• Information about cash flows and the amount of reinvestments is complex,
• Uncertainty in valuation.
• There is no income at the beginning of startup valuation,
• Risks in valuation.

Thus, startups investors/analysts need to use different methods to deal with the difficulties in the cash 
flow and valuation by focusing on similar indicators about startups. They define a discount rate includ-
ing risks associated with investment. Finally, they correct the necessary share for investors and owners.

The valuation methods of a startup in different stages are shown in Figure 3.
Some authors describe early-stage valuation as an art, not a science. But this is no real. Because there 

are factors influencing valuation (Borsa İstanbul, 2016):

• Traction: Traction is the first to convince investors. Investors are convinced when they see the 
users,

• Reputation: Reputation leads high valuation.
• Revenues. They make the startup easier to value and are important especially for the Business to 

Business startups.
• Distribution Channel
• Industry Hotness.

Achleitner and Nathusius (2003) classify the valuation methods as in figure 4.
Startup is a box and very special box. Each box has a value. The value of a box increases by putting 

more things in such as patents, management, team, innovative ideas. What is the value of startup? The 
answer depends on the Pre-Money Valuation and Post-Money Valuation. Nasser (2016) determines 9 
different valuation methods to determine Pre-Money Valuation.

1.  The Berkus Method
2.  The Risk Factor Summation Method
3.  The Scorecard Valuation Method
4.  The Comparable Transactions Method
5.  The Book Value Method
6.  The Liquidation Value Method
7.  The Discounted Cash Flow (DCF) Method
8.  The First Chicago Method
9.  The Venture Capital Method
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Figure 3. The Startup Valuation Methods by PwC

Figure 4. The Startup Valuation Methods by Achleitner and Nathusius
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1. The Berkus Method: Dave Berkus develops flexible and simple method in 2009. This method has 
also convenient rule of thumb. To estimate the startup value, investor should know at first how much a 
similar box is worth. Then, 5 key criteria are assesed in building boxes (Figure 5).

The amounts in figure 5 are maximum earned to form a valuation. The Berkus Method is a pre-revenue 
valuation and allows up to $2 million or up to $2.5 million as a post rollout value. The Berkus Method 
values startups below the actual amount. Also, this method is not applicable after revenue creation in 
any time.

2. The Risk Factor Summation (RFS) Method: This Method evolves from the Berkus Method that 
has a narrow set of important criteria in valuation. This method defines the various types of risks. First 
step in this method is to determine an initial value of startup box that is the average value for a similar 
box in same sector. Then, there are 12 risk factors risk factors modelled as multiples of $250k, to value 
box. Risk factors range from very low risk $500k to very high risk -$500k. The highest risk is manage-
ment risk (Figure 6).

The most difficult part in RFS and other valuation methods is to find actual data about similar startups.

Figure 5. The Berkus Method Valuation

Figure 6. The Risk Factor Summation Valuation
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3. The Scorecard Valuation Method (SVM): This Method posted by Bill Payne (2011) is a way to 
value prerevenue startups and very popular among angel investors. SVM is same with RFS method at 
beginning. First step is to determine a base value of startup comparing with companies in the same region 
and sector of the target company. Then, factors depending on the investor’s perception wil have different 
weights considering their impact on the success. Factors and weights are strength of the management 
team (30%), size of the opportunity (25%), product/technology (15%), competitive environment (10%), 
marketing/sales channels/partnerships (5%), need for additional investment (5%) and others (5%). The 
startup whose score is 17,5% will be better than an average similar startup (Table 1).

Valuation for the target company = the Sum of Factors (1.075) X the average pre-money valuation of $ 
2.0 million at a pre-money = $2.15 million.

4. The Comparable Transactions Method (CTM): CTM is for pre and post-revenue startups and in-
deed a rule of three. The Comparable Transactions Method finds approximate the market price of the 
target. CTM uses informations about assets same or similar to startup to value (Figure 7). First step is 
to identify the relevant comparable transactions. Then, the key valuation metrics are calculated such as 
EBITDA, gross margin or specific indicators related to the sector.

5. The Book Value Method (BVM): Book value is the value of the owners’ equity in the balance 
sheet (capital and reserves). The book value (net book value) corresponds to the amount calculated by 
deducting the payables from the total assets. This is the difference between total assets and liabilities. 
The Book Value Method focuses on tangible assets and tangible value of a firm. However, startups focus 
on intangible assets. Thus, BVM is not applicable for startups.

The book value is sometimes insufficient to reflect the real values of assets. Investors use Adjusted 
Book Value. Adjusted book value is used to calculate the price in holding property or assets such as 
securities, liquidation facilities or assigning value to companies faced by companies. Adjusted book 
value method can be used as a determining method in evaluating:

• Relatively new enterprises,
• Enterprises whose earnings are not stable,

Table 1. The Scorecard Valuation Method Valuation

COMPARISON FACTOR RANGE TARGETCOMPANY FACTOR

Strength of Entrepreneur and Team 30% max 125% 0.3750

Size of the Opportunity 25% max 150% 0.3750

Product/Technology 15% max 100% 0.1500

Competitive Environment 10% max 75% 0.0750

Marketing/Sales/Partnerships 10% max 80% 0.0800

Need for Additional Investment 5% max 100% 0.0500

Other factors (great early customer feedback) 5% max 100% 0.0500

SUM 1.0750

Source: Payne, 2011
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• Strikes, legal regulations or the aging of its products predictability make valuation difficult or 
speculative businesses.

6. The Liquidation Value Method (LVM): The liquidation value is the value of a firm in the event of 
a definite stopping of the activity. When calculating the liquidation value, it is necessary to consider all 
costs related to the liquidation of the company. The liquidation value corresponds to the amount obtained 
from the sale of assets by deducting the taxes paid due to different commission payments, unemploy-
ment benefits and the increases in value. The liquidation value differs according to whether a voluntary 
or compulsory liquidation is considered. Voluntary liquidation is active in order to obtain the best price 
for each active item the sale of assets within a reasonable period of time. In obligatory liquidation, ac-
tive assets are sold as quickly as possible, often at a one-time auction. While the historical costs are 
taken into consideration in the book value method, the current market value of the assets is taken into 
consideration in this method. However, in case of liquidation of the assets of the company, they may 
be sold with a value less than the market value. At the same time, the determination of the assets of the 
liquidated company will be easy if it is traded in the secondary market, if there is no such market. In 
practice, each enterprise has at least a value equal to the purge value.

7. The Discounted Cash Flow (DCF) Method: The discounted cash flows method in valuation is the 
process of discounting the future cash flows based on time value of money. The firm assets create a value 
as long as it can generate cash. Thus, analysts determine the company value by estimating the future 
cash flows. When estimating cash flows, a certain discount rate is used. With this discount rate, cash 
flows are discounted to present value considering the time value of money. Discounted cash flows are 
stated as the difference between cash inflows and cash outflows calculated according to a discount rate.

Advantages (Elmas et al 2017):
• Method provides the scientific value to obtain the true value of the firm,
• It is a method that reflects the future performance of the firm in the most accurate manner to the 

value of the firm,
• It focuses on the ability to generate cash,

Figure 7. The Comparable Transactions Method

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



147

Startup Valuation
 

• It is a flexible valuation that allows analysis of different situations
• Many variables such as economic fluctuations and investment policies reflects the impact on firm 

value,
• It provides possibility to assess the situation in mergers and acquisitions.

Disadvantages:
• Financial projections may be more optimistic or pessimistic,
• Cash flows and weighted average cost of capital which are the main variables of the method are 

very sensitive to predictions. As a result, it is difficult to reach real results in determining the firm 
value,

• It is based on subjective assumptions,
• Future uncertainties affect the firm value,
• Method uses only cash flows, cost of capital and ignores some specific issues and strategic factors.

The first difficulty in applying this method to Startups is the estimation of future cash flows. There 
are many ambiguous factors that affect their work. Because Startups are early stage and fast growth 
oriented initiatives. In addition, there is often no data for previous years. Therefore, it is almost impos-
sible to make a consistent estimate of future cash flows. The second difficulty relates to the estimate of 
Startup’s growth and discounting rate. Since startups are fast and growth-oriented companies, the growth 
rates used in financial projection should be well questioned. The terminal value that is the growth rate 
to be used in the calculation of the total value to be calculated for the years after the fifth year (or the 
first ten years) will not be easy. In addition, the determination of the rate to be used in discounting the 
estimated future cash flows to the present value will not be as easy. The startups are risky enterprises 
due to the uncertainties in their environment and these risks should be placed in the discounting rate in 
some way. In spite of all these difficulties, analysts can try to find the value of our Startup by applying 
the DCF method to the data which may give us a starting point to compare with other methods1.

8. The First Chicago Method: The First Chicago Method is used by venture capital and private equity 
investors in a situation specific business valuation approach for early stage companies and for companies 
that have growth potential. Value is the weighted average of these cases. This method combines market-
oriented elements and DCF method.

The First Chicago Method is method for post-revenue valuation and has 4 steps2.

• Define future scenarios for startup: This method makes 3 valuation scenario: a worst case (tiny 
box), a normal case (normal box) and a best case (big box). Analysts should define financial fore-
cast (including revenues, earnings, cashflows, exit-horizon etc.) for each case. Step 1 is difficult 
and needs an extensive analytical research.

• Estimate divestment price for each scenario using multiples: After financial-forecast, analysts 
determine the Terminal Value at the time of the exit (divestment price) by applying multiples. The 
idea at this stage to compare investment within the same peer group characterized by industry, 
stage or region. Peer group is critical factor in valuation. Multiples are also important. There are 
different multiples suitable for different assets such as EBIT, Revenues etc.

• Determine required rate of return and, then calculate value for each scenario: WACC (Weighted 
Average Cost of Capital) and CAPM (Capital Asset Pricing Model) are used to determine rate of 
return. But, they have problems. Many Venture Capitals use the required return they determine.
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•  Estimate probabilities of each scenarios and calculate weighted sum: Last step is to allocate a 
probability that are naturally correlated to definition of the scenarios and their number. Nobody 
can estimate precise probabilities of each scenario. After determining probabilities, calculation of 
the weighted sum of the valuations depending on each scenario takes place (Figure 9).
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i: index of scenario
h: time to exit
T: terminal value
CF: cash flow

9. The Venture Capital Method: Venture capital is a financial method to realize investment ideas of 
dynamic, creative and innovative entrepreneurs who do not have sufficient financial power by provid-
ing capital transfer to share capital and management support when necessary (Ark, 2002). This Method 
is first described by Bill Sahlman in 1987 and useful in pre-money valuation of pre-revenue startups.
Venture capital and private equity are used equally in Europe. However, these two concepts are separated 
in America. Venture capital investments are long term investments. They are not liquid in the short term 
and the return period of the investment varies between five and ten years. Basic features are;

Figure 8.. The First Chicago Method Valuation
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• Financing entrepreneurs who are not supported by banks,
• Making investments in return for stock,
• Long term investment
• Selling the shares after the company has reached a certain level of development.

Venture capitals are interested in a new technological invention to be established or startup in the 
establishment stage (Figure 9). Therefore, venture capitalist providin funds, does not have the financial 
data of the past years of the entrepreneurial firm. Thus, it prevents the estimation by making compari-
sons in the market. This problem causes the venture capitalist to make a decision under uncertainty and 
increase its risk. The amount of venture capital is not limited to the monetary size of the investment. The 
venture capitalist can also actively participate in the feasibility studies, establishment and management 
of the enterprise by using its managerial knowledge and experience (Kuğu, 2004).

Types of Venture Capital Financing are Sead Capital, Start-Up Capital, Early Stage, Gate and Bridge 
Financing and Management Buy-Out (Çoban & Saban, 2004).

• Seed capital: It can be summarized as the financing of the idea stage. This stage is the provision 
of core capital for the creation of a new product or service. This financing method can be used if 
the project of the enterprise has a market capacity to produce new products/services and to grow 
rapidly.

• Startup capital: Initial capital creates the general use of venture capital. This financing method is 
used during the development phase which is the second stage of R & D activities. It is generally 
used for the financing of companies that have been in the process of establishment or have been in 
operation for a short time but have not been able to trade their products.

• Early Stage and Gate Financing: At this stage, the company has reached a certain size. There are 
no goods or services available to the market, no brand image and a significant market share that 
will ensure the superiority of the product in the market. At this stage, the company develops its 
prototype, but it needs funds for commercial production and marketing. It is difficult to find funds 
other than venture capital because Firm is insufficient to obtain loans from the banking system and 
also there is no possibility to provide funds from the capital market. At this stage, the company 
also has a number of managerial problems. These problems can be overcome by the financial and 
managerial support of the venture capitalist.

Figure 9. Venture Capital Diagram

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



150

Startup Valuation
 

• Gate and Bridge Financing: Bridge financing is provided to companies hoping to open to public 
within 6 months to 1 year. If the company is in a good position for the supply of shares, it is a 
method used to provide the finance that the company needs in order to continue its activities until 
it becomes public.

• Management Buy-Out: It is s type of financing to enable the company management team to obtain 
the firm. These investments face little risk and are preferred because they are profitable. Within the 
scope of financial partnerships, venture capital and private equity funds come into play. Venture 
capital funds are currently engaged in startup and service-based businesses such as ideas, business 
plans and product development. Private equity funds are concerned with the development, bridg-
ing and management change financing of the more advanced enterprises. Venture capital concept 
includes only investments in the establishment stages of companies. Investments made during the 
growth and expansion periods of the companies are called private equity.

The operation procedure of this financing model is as follows (İçerli and Akkaya 2001):

• A professional feasibility report including comprehensive financial and technical research for the 
product or design developed.

• Project cost at the end of the feasibility report
• A business plan based on the feasibility report is prepared and sent to the venture capital firm.
• The feasibility report is reviewed by the venture capital firm.
• If the report reviewed is promising, the venture capital firm will re-prepare a feasibility report. If 

the project is not considered sufficient at the end of this report, it is rejected.
• If the project is at the expected profitability level, partnership negotiations are initiated with the 

entrepreneur company authorities.
• If the agreement is achieved, the establishment of the entrepreneurial company is initiated for the 

realization of the Project.

Venture capital is a kind of partnership. The venture capital investor calculates that the prices of the 
shares purchased by the company at a low price level will be highly valued after the growth and develop-
ment of the enterprise. There are lots of variables effective in determining the share of the partnership: 
the expected future price/earnings ratio, net profit for the future, tax rates, investment time, discount 
rate and profitability index of investment. In order for the venture capitalist to support investment, the 
present value of the investment must be known first by using present value formula. After finding net 
present value and then the understanding of the feasibility of the investment, it is necessary to determine 
the partnership share of the entrepreneur and the venture capitalist. The following formula is used to 
determine the share of the partnership.

Requested Share Rate = (Profit after tax/capital invested)((Capital invested)  (1+IPO rate)
(1 Capital gain tax rate

×
− ))(Prince earnings Ratio  Net profit)×

 

Venture capital focuses on specific return on investment and selling price. Thus, it is easy for venture 
capital to determine the maximum price they pay after adjusting for dilution.

Venture Capital Valuation example is shown in figure 10.
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Also, the most commonly used company valuation methods are3;

• Comparable Market Value Method: The previously realized market operations and the value of 
the companies are examined by comparing to the companies which have similar operations and 
structures are bought, sold or invested. Access to such information is not easy for non-public en-
terprises. However, value information on similar companies can still be obtained using a number 
of resources. In this respect, startups may ask for support from Angel Investors, Angel Investment 
Networks, entrepreneurs who have already received investments or incubators.

• Reconstruction Cost Method: This method calculates the costs that are required to build the cur-
rent startup as it is from scratch and to bring it to the current location. These costs may be physical 
investment expenditures. The time spent by Startup founders or employees is also taken into ac-
count in the total cost. For example, if the three founders came together and had an early phase of 
a startup as a result of a year effort, the three founder’s one-year alternative costs should also be 
taken into account when calculating the value of the startup. In other words, instead of being the 
entrepreneur, the annual earnings will be calculated in the case of their work and this amount is 
added to the value of the startup.

• Modified Berkus Method: This method introduced by angel investor named David Berkus is sub-
sequently modified and used in various ways. In this method, a fixed dollar value range is deter-
mined for each criterion set in the table below and their sum is taken into consideration as the 
value of startup. If there is the following appraisal criterion in Startup, add the following amount 
to the value of Startup.

According to this table, the value of startup with a good team, completed the prototype and tracktion 
starts from $ 2 million.

Figure 10. Venture Capital Valuation
Source: Nasser, 2016
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• The Rule of Thumb: According to this simple method, one-third of startup shares should go to the 
founders, one-third to managers, and one-third to investors. For example, the investment value of 
a startup as USD 500.000 million can be considered as USD 1.500.000.

• Multiples Method
• Property Value method

FUTURE RESEARCH DIRECTIONS

The aim of this study is to explain the methods for startup valuation. In this study, startup valuation 
models are explained theoretically. Although the partial sample are figured in the study, the valuation 
samples could not be reached due to the shortness of time. In future studies, data from venture capital 
companies and valuation companies can be obtained to compare the valuation results and the current 
values of the startups.

Conclusion

Startup is a young company that has just started developing. Statups are usually small and initially funded 
and operated by either a number of founders or a single person. They offer a product or service that is 
not available anywhere else on the market, or even if there are on the market, the founders believe that 
they are presented in poor quality. They have a huge impact on the today’s economy and they increase 
the growth of each economy.

The costs of Startups tend to exceed their incomes in the initial phase of improvement, testing and 
marketing. Therefore, they usually need funding. One of the most challenging issues for an entrepreneur 
is to decide on company valuation. The valuation of startups is difficult. Because, these companies do 
not generate income. There are different methods in the literature for pre-Money Valuation such as 
Berkus Method, Risk Factor Summation Method, Scorecard Valuation Method, Comparable Transac-
tions Method, Book Value Method, Liquidation Value Method, Discounted Cash Flow (DCF) Method, 
First Chicago Method, The Venture Capital Method. The Venture Capital Methos is the most popular 
and used method.

Table 2. Modified Berkus Method

Interesting, high potential, attractive idea $ 500.000 - $1.000.000

A good management team $ 500.000 - $2.000.000

Established strategic alliances and market entry barrier up to $ 500.000

Prototype completed and tested $ 500.000 - $1.000.000

High quality and advisors board up to $ 1.000.000

Product sales and tracktion formed up to $ 1.000.000

Source: Author
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Since startups do not have a long history and are not yet profitable, investing in them is considered 
highly risky. Startups have a high failure rate. Thus, investors not only consider an idea, but also take 
into account the management team’s experience. As a result, each startup’s specific features and the 
current stage determine the valuation.
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KEY TERMS AND DEFINITIONS

Angel Investment: Angel investment is a high-risk type of investment that leads entrepreneurs who 
have a minority share in entrepreneurs with high growth potential.

Startup: Startups are new born or young companies struggling to achieve their potential and growth.
The Discounted Cash Flow: The present value of the future cash flows of a company or a project 

will be reduced by a discount rate and the cash flows of the company will be deducted from the net cash 
amount of the company. This value shows us the value of the company or project.

Valuation: Valuation is a determination of how much a transaction can be realized at a price if a 
company is exchanged with its current form.

Venture Capital: Venture capital is the financing provided by investors for startup companies and 
small businesses, which are considered to have long-term growth potential.
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ABSTRACT

This chapter investigates the challenges faced by sell-side analysts in engaging with companies with 
material stranded assets through the lens of Becksian risk society theory. The research unravels the 
usefulness of sustainability reports in deriving the intrinsic value of energy companies in the UK, and 
whether they take Environmental Social and Governance (ESG) factors into consideration in doing so. 
Qualitative data were collected via dual methods comprising longitudinal participant observation at IR 
meetings and interview of sell-side analysts and institutional shareholder. Findings indicate dissatisfac-
tion with the existing risk reporting system is a key factor in divestment decisions and asset stranding. 
The growing Responsible Investment (RI) awareness notwithstanding, the inadequate risk reporting 
system continues to represent a major source of agitation amongst shareholders and analysts, making 
the overhaul of the current financial reporting system inevitable.

INTRODUCTION

Some of the world’s most valuable and powerful companies, that is energy companies, have a huge prob-
lem that may either reduce their intrinsic future value due to the risks and uncertainties attached to their 
future cash slows, or make the shares to be totally worthless. These companies have substantial billions 
of dollars’ worth of proved reserves made up of coal oil and gas under the heading of ‘unsold inventories’ 
in their balance sheets. Owning much of these reserves is the source of massive power and high market 
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value1. Power derives from the incidence of the existent ‘global technological society’ where essentials 
of such as food, commerce, communication, transportation and industry are driven by these energy mix, 
whilst their value derives from the intrinsic valuation (commonly based on the present value of future 
cash flows arising from the sale of energy products). In 2018, $2 trillion in global annual revenue was 
generated by upstream (exploration and drilling activities) energy companies, and the sector generates 
up to $90 billion in GDP, representing up to 3% of the global economy2. In recent times however, the 
declining value of these companies has become a source of worry to institutional investors because the 
future returns accruable to the beneficiaries of institutional investments are linked to the ability of the 
investee companies to generate future cash flows which is reflected in their respective market capitalisa-
tion. As at August 2019, market capitalisation of the top 20 of the world’s energy companies is worth 
$1.7 trillion which reflects a 55% cumulative decline when compared with the highest value ever attained 
(see table 1). Literature reveals that the declining value is traceable to factors such as stigmatization by 
environmental campaigners, legislative uncertainties multiple compression arising from weakness in 
corporate governance, and divergence in the basis for valuation in the investment community. Recent 
empirical evidence has shown that stigmatisation can influence compression in trading volumes whereby 
a misalignment exists between ability to generate future cash flow and intrinsic value. For instance, Ros-
neft produces 2.3 million barrels per day, which is slightly more than ExxonMobil. However, Rosneft 
is valued at roughly 18% of the value of ExxonMobil. The problem of uncertainty about the future, and 
the problem of environmental risks have called into question, the validity of the Gordons growth model 
used in estimating over or undervaluation of shares (Cho, 1988). These uncertainties may lead to lower 
intrinsic valuation of equities in these companies due to greater worries about their ability to generate 
future cash flows, or in worst case scenario, inability to finance new projects leading and the inability 
to generate fresh working capital, therefore making it impossible to continue as a going concern.

Two puzzling problems that have arisen therefore, are the challenge of how to access ESG risk in-
formation that would assist equity shareholders and their sell-side analysis analysts in making valuation 
decisions, and how to quantify them in the valuation of equity shares. Traditionally, business valuation 
methods such as the capitalisation of future income, asset based, and market-based approaches have 
been used (Pratt, 2008, Damodaran, 2005). Currently ESG risk information are available on historical 
basis through the annual publication of sustainability reports which the shareholders and analysts find 
inadequate. This research is therefore interested in investigating the basis for arriving at risk information 
for decision making when trading in equity shares.

RESEARCH IN CONTEXT

Stranded Assets

Energy derived from fossil fuel have been fingered in various scientific reports as being a chief source 
of global warming, and that their continual use would make the earth to be susceptible to catastrophic 
climate change that may cost trillions of dollars in environmental damages. In order to prevent the oc-
currence of this environmental damages, these reserves would have to be discarded, which means that 
they would be ‘stranded’ in the ground, leading to material diminution in the value of these companies. 
It is estimated that adherence to the Paris Agreement (2015) adopted as a legal framework by the United 
Nations Framework Convention on Climate Change (UNFCCC) means that half of all known gas reserves, 
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a third of all known oil reserves and 80% of all known coal reserves will have to stay in the ground. 
This fear has been further exacerbated by the plan by the EU to be carbon-neutral by 2050. If all these 
reserves have to stay in the ground, then they would become worthless. Worthless inventories mean the 
companies would also be worthless except they diversify their portfolio of energy products away from 
these environmentally-damaging products. This is why economists are beginning to call these worthless 
reserves “stranded assets.” It means that the more these companies discover new reserves of oil, coal or 
gas, the more they are adding to the stranded assets to their books. It is expected that when economic 
agents eventually realise the intrinsic value of these assets, the market price of these energy companies 
is expected to be hit, making the value to go up in smoke. If this carbon bubble scenario plays out as 
expected, then it is likely to cause premature write-off of equities held in investee companies held by 
institutional investors, with implications for the realisation of future pensions and other attendant social 
costs.

The latest analyses (IPCC, 2019; IISD, 2018) suggests that in order to meet the global emissions 
target of not more than 2o rise in atmospheric temperature, emissions need to remain within the carbon 
budget of 500 – 900 Giga tons CO2 by 2050, which is far less than what would be emitted if all the all 
the worlds current oil coal and gas reserves are burned (that is 2,860 Giga tons), resulting in higher 

Table 1. Market capitalisation of the world top 20 energy companies (in billions of dollars)

Company Aug 2019 Aug 2017 Highest historical value and date

Exxon Mobil 286.3 342.1 519.3 October 2007

British Petroleum 125.11 113.6 263.3 May 2006

Chevron Corporation 221.79 197.7 256.1 July 2014

CNOOC 63.85 48.9 120.9 April 2011

ConocoPhillips 57.67 54.4 112.6 June 2008

Eni 53.75 54.6 152.4 May 2008

Enterprise Products 61.77 58 77.2 May 2008

EOG Resources 42.12 52.3 64.5 June 2014

Equinor ASA 56.34 53.6 135.3 May 2008

Halliburton 15.77 37.1 63 July 2014

Kinder Morgan 45.86 42.8 96.5 April 2015

Occidental Petroleum Corporation 38.56 45.8 90.3 May 2011

Petrobras 85.31 52.1 329.9 May 2008

PetroChina 87.81 112.2 472.1 October 2007

Phillips 66 43.14 42.7 50 November 2015

Royal Dutch Shell 223.57 218.7 458.6 January 2013

Schlumberger 43.73 91.5 153.4 June 2014

Sinopec 3.048 95.16 131.2 October 2007

Suncor Energy 44.39 48.7 74.9 March 2011

Total 127.47 121.2 201.1 May 2008

Aggregate 1727.358 1883.16 3822.6

Source: Researcher’s findings.
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atmospheric temperature. Except there is an accelerate development and deployment of carbon capture 
technology, the effect would be catastrophic on the environment. New research by carbon tracker shows 
that just the reserves owned by companies listed on the stock exchanges contain enough carbon to create 
more than 762 Giga tons of CO2 and those companies are currently spending $764 billion annually to 
find yet more reserves. If carbon limits are enforced in the future, then less fuel would be consumed and 
reserves would become ‘stranded assets’ which would no longer provide financial returns. If the trend 
continues, listed companies alone would cause more global warming than all other economic agents.

Another latest research depicts a gory picture. Pfeiffer et al., (2018) took stock of the embodied emis-
sions of all the fleets of power plants installed all over the world (coal, gas, fossil fuel plants). Considering 
their age, running efficiency, utilisation factor, and anticipated emissions, they are expected to generate 
300 GtCO2. This is a problem because in order to achieve the Paris goals of 2oC above the pre-industrial 
levels, we have a budget 300 GtCO2. This is 60 GtCO2 over budget. In addition to this, there is $7trillion 
of potential new spent on new plants most of them in Asia, that would be additional 270 GtCO2. That 
leaves us with a dilemma. Either we build those plants and then we shut down the existing ones, or we 
install carbon capture storage which is expensive. Or we give up on the climate change goals.

However, in the event of strict adherence to Paris Agreement, it will mean that the amount of gases 
that we can emit would have to be limited as well as the amount of fossil fuel that we can burn. Therefore, 
the fossil fuel and coal and gas would have to stay in the ground. All these infrastructures being built to 
extract them would be stranded. There would be economic and social implications if this happens. There 
are a few countries that rely on these energy sources as the main means of generating revenue, that is, 
poor countries like Libya, Venezuela, and Nigeria. These places would have to adapt quickly to reduce 
social upheavals. Another implication is that it would tear a material hole in public budgets which means 
that governments would have to do more to compensate for the hole in the overall economy.

Previous evidence from practitioners show that divestment for achieving social purposes is not totally 
new. History has shown that such trend is not new. For instance, there was a wave of divestment in the 
70s and 80s against companies based in South Africa as well as tobacco companies too. However, the 
current wave of divestment against environmentally damaging companies became rife in 2015 after the 
Paris Agreement (2015) was signed. For instance, a coalition of institutional investors known as 350.org 
was formed around the same time to influence institutional investors’ freezing of fresh investments in 
fossil fuel companies in the short term, as well as total divestment from them in the long term (Ansar et 
al., 2013). In the same vein, Caldecott et al., (2018) have traced the occurrence of stranded asset prob-
lem to the natural consequence of the creative destruction which usually typify capitalism. For instance, 
Metcalfe (2002) demonstrated that the underlying impulse that keeps the engine of capitalism rolling 
comes from continuous innovation which invariably leads to the demise of the old ones.

Theory of Risk in Valuation

A significant role was played by Beck (1992, 1997) and Giddens (1990, 1991) in deepening our under-
standing of the sociology of risk in the post-industrial era, especially as it relates to the risks pertain-
ing to environmental risks pertaining to the holding of long-term investment through the concepts of 
manufactured risks and trusts, which are subsets of the risk society theory. The risk society theory holds 
that modern society would be preoccupied with the future which generates the notion of risks and how 
they would be managed (Giddens and Pierson 1998, p209). According to Giddens, risk society springs 
from the growth of science and technology which is consequences of modernisation. Giddens carefully 
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distinguished between ‘external risks’ which are insurable traditional risks that typified the Middle 
Ages, and the ‘manufactured uninsurable risks’ of the modern era. Giddens opined that in the middle 
ages, social actors fear the losses that the environment could exact on them, whereas in the modern era, 
social entities are known to exact damages on the environment (1990). The features of the risk society 
environment include rapid changes in society whereby reforms would almost always lag behind these 
changes in what Giddens refer to as the juggernaut of modernity (1990). Risk society is characterised 
by organised irresponsibility (Beck 1994) whereby the social actors who created societal risks are not 
penalised or held to account due to misalignment in social structures and inability of the law and social 

Figure 1. Potential impact of stranded assets divestment campaign
Adapted from: Ansah et al., (2013)

Table 2. Typology of Environmental-related risk

SET SUBSET

Environmental change Climate change; natural capital depletion, degradation; biodiversity loss and decreasing species 
richness; air, land and water contamination; habitat loss; freshwater availability.

Resource landscapes Price and availability of different resources such as oil and gas, coal and other minerals and metals; 
e.g. shale gas revolution, phosphate availability, and rate earth metals.

Government regulations
Carbon pricing (via taxes and trading schemes) subsidy regimes (e.g. for fuels and renewables); air 
pollution regulation; voluntary and compulsory disclosure requirements; changing liability regimes 
and stricter licence conditions for operation; the ‘carbon bubble’ and international climate policy.

Technological change Falling clean technology costs (e.g. solar PV, onshore wind); disruptive technologies; GMO; and 
electric vehicles.

Social norms and consumer 
behaviour

Fossil fuel divestment campaign; product labelling and certification schemes; and changing consumer 
preferences.

Litigation and statutory 
interpretations Carbon liability; litigation; damages; and changes in the way existing laws are applied or interpreted.

Source: Researcher’s findings
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order to quickly capture and effect changes. These rapid changes would therefore influence the develop-
ment of responsibility culture to reduce the incidence of manufactured risk whereby social actors try to 
differentiate between products or services that carry low elements of uninsurable risks and the others 
which do not (Giddens 1998, p8). The prevalence of science and technology and the media also increases 
reflexive risk thinking attitude whereby social agents think about risk reduction or avoidance, and even 
when all risks have been reduced, attention would be paid to the existence of residual risks (Beck, 1992). 
In risk society new scientific discoveries will not solve risk problems, but rather exacerbate it because, 
the more new scientific products are developed, the more society is enmeshed in reflexive risk orienta-
tion. The reflexive attitude to risks leads to politics of risks whereby more politics would originate from 
non-political actors. For instance, each time a product or service is developed, it is backed up politically 
through effective debate mechanism (Bernstein, 1996). Becks noted that social entities that adopts a 
‘precautionary principle’ as a means of avoiding the politics of risks is likely to burin its fingers when 
the risk results into actual losses (Beck, 1994). Unfortunately, the risk society is a direct changeover to 
a new modernity, which means that there is no prior experience for social entities to leverage on.

The above concept of manufactured risks partly explains the reason behind the multiple compression 
and the stigmatization phenomena that had triggered divestment in the investment community. Unlike 
the ‘external risks’, the ‘uninsurable manufactured risks’ are dynamic, unpredictable and unquantifiable, 
thereby necessitating the clarification of the concept of trust in a risk society. Trust is central to the issue 
of valuation of equities as it functions based on the interplay of market forces which social entities rely 
on without questioning. There is a negative correlation between risk and trust, such that trust reduces 
when risk increases and vice versa (see Giddens 1990; Ekberg, 2007). There is proliferation of knowledge 
in risk society. The more new knowledge which invalidates the old ones become available, the more 
social entities are put on enquiry thereby weakening the level of trust in the system. Since there are no 
insurance against ‘manufactured risks’, re-embedding mechanism was suggested by Giddens (1991) as 
a means of restoring trust in abstract systems which may fail as a result of proliferation of knowledge in 
risk society. One of such re-embedding mechanisms that had evolved in recent times is the growth of the 
responsible investment (RI) logic which is premised on long-term ownership, stakeholder perspective, 
and the consideration of Environmental Social and Governance in appraising institutional investment. 
Some of the RI embedding mechanisms include divestment from environmentally damaging companies 
(negative screening), publication of sustainability reports (SR) which is enables shareholders to appraise 
risks inherent in their investment, and the use of investors’ relations (IR) meetings which is an engage-
ment method whereby shareholders are able to meet with management to discuss issues affecting future 
profits, liquidity and strategy of the company.

Risk Reporting

Conventionally, the published financial report serves as a useful source for the valuation decision-making 
for analysts and shareholders alike (Gniewosz, 1990). However, they suffer from the inherent limita-
tion of being historical in nature thereby making them limited for projecting into the future, especially 
when the business operates in a dynamic environment. Nevertheless, many researchers have argued for 
a radical rethinking of the stewardship perspective upon which the periodic financial reporting is based, 
so that a new accountability reporting system that takes the views of stakeholders into consideration 
can become the mainstream (Adam, 2006, Gray et al, 2004). This call has become pertinent due to the 
awareness of the need to price environmental damages and potential risks emanating therefrom, into 
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long-term decision-making. This need to ensure financialisation of environmental costs in estimating 
future cash flows has been intensified by researchers who have taken philosophical views which is ei-
ther deep ecocentric (Rimmel and Jonall, 2013) or anthropocentric (Jones and Solomon, 2013) views 
on how such accountability reports should look like, especially as the effect of climate change which 
has cascaded into the consideration of biodiversity, health and going concern fears (Atkins and Maroun, 
2018). Figure 2 below shows the increasing importance of environmental risks through the frequency in 
the use if ‘climate change’ and ‘global warming’ from 1989 to 2009, based on publications contained in 
the Dow Jones Factiva database. These inadequacies in financial reporting have influenced analysts and 
shareholders to evolve new ways of appraising risks by users of such financial information.

The above inadequacies in financial reporting have influenced analysts and shareholders to evolve 
new ways of appraising risks by users of such financial information. This research attempts to docu-
ment the methods used by analysts and shareholders alike in appraising ESG risks in investment. These 
noticed inadequacies in stewardship have been heightened in the energy and extractive sectors that rely 
on the use of natural resources for its survival. Since the establishment of the ‘Triple Bottom Line’ 
concept (see Elkington, 1997), there has been a noticeable growth in the reporting of the environmental 
issues to shareholders under various names such as ‘CSR’ report, ‘sustainability reports’ and so on, with 
academic community paying attention to how climate change is reported (Solomon and Darby, 2005), 
appropriateness of the reporting framework (Gray et al.,1996), and their effectiveness (Thomson, 2007) 
and their usefulness for valuation of stranded assets (Caldecott, 2014). Scientific reports (see IPCC, 
2018; IEA2018, World Energy Outlook, 2018) have increased the awareness of the possibility of global 
warming having negative effect on the ability of extractive companies to generate future cash flows, 
leading to material diminution in the value of the companies’ equity shares.

RESEARCH METHODOLOGY

What are the challenges being faced by sell-side analysts in engaging with companies with stranded as-
sets? What are the bases for arriving at the risk information that they take into consideration in valuing 
equity shares? How can the existing sustainability reporting system be improved to provide the necessary 

Figure 2. Increasing incidence of environmentalism in reporting (1989-2009)
SOURCE: Eccles and Krzuz, 2010
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risk information useful for decision-making? Qualitative data were gathered from longitudinal participant 
observation at IR meetings and interview of institutional and individual shareholders. This is because 
valuation is not an exact science which is influenced by access to information and perception (Qu and 
Dumay, 2011). This work is rooted in interpretive philosophy with the risk society theory (See section 
2 above) arrived at based on an inductive approach, and an epistemological premise that realism can be 
both learnt and self-created.

Longitudinal participant observation was obtained from Investors’ Relations (IR) meetings attended 
in the UK over a 4 year period (2014 – 2017). The attendance at those meetings helped in developing a 
holistic understanding of the issues involved in issues driving valuation and how it affects shareholders, 
given that these shareholders are interested in information that would aid them in arriving at buy, sell or 
hold decisions (DeWalt and DeWalt, 2002). Thirty-three persons were interviewed in total, made up of 
20 Individual shareholders and 13 institutional shareholders comprising of 7 pension Funds trustees, 2 
hedge funds owners, 2 Sovereign Wealth Funds trustees, and 2 faith-based investors. The interview was 
both and phenomenological in nature as it helped in confirming or refuting already

These two sources provided us with rich data that helped us to arrive at a balanced picture of the is-
sues involved in risk affecting valuation of shares. This also helped us in cross-checking the authenticity 
of data coming from diverse sources. This is because a shareholder may say something and do another 
not related to what had been said (see Arnould and Wallendorf, 1994). All the interviews took place on 
telephone between 2014 and 2018, and the interview duration was average of 15 minutes each. All the 
interviewees’ anonymity was guaranteed in order to ensure that they are free from bias. The interview 
was recorded, transcribed and coded via ‘NVIVO’, before the themes were generated (see Guest et al, 
2012; and Braun and Clark, 2006).

Table 3. List of interviewees (institutional investors)

Code Interviewee’s position in Pension Fund Interview duration (minutes)

PF1 Investor Relations Manager 18

PF2 Chief Executive 19

PF3 Head of Finance & Investment 27

PF4 Compliance Manager 29

PF5 Governance Manager 23

PF6 Finance Manager 23

PF7 Head of Finance 23

SWF1 Governance Manager 16

SWF2 Compliance Manager 25

HF1 Managing Director 12

HF2 Managing Director 8

FB1 Head of Investment 27

FB2 Head of Corporate Governance 32
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Analysis of IR Meetings

As a member of a shareholders association based in the UK, this analysis is based on participatory 
observation of investors’ relations meetings that took place in extractive companies meetings over a 4 
year period, and the analysis of the questions put forward to senior management. The meeting duration 
is usually for 1.5 hours, made up of 30 minutes presentation by management and an hour for questions 
and answers. Table 4 shows the cumulative changes over time (CCOT) of shareholders’ concerns in the 
extractive industries between 2014 and 2017. The need to develop new business strategy with reduced 
emphasis on fossil fuel was a major concern of the shareholders based on the number of questions asked 
at the IR meetings. However, there was a noticeable decline in the number of questions bothering on 
strategy from 2017 because the respective companies have started issuing ‘Global Outlook’ reports 
showing planned diversification from fossil fuel. For instance, BP plans to achieve 25% revenue from 
non-oil and gas sources from 2025. This is acceptable to many of the institutional investors, although 
the social activists and faith-based investors prefer an accelerated diversification.

Aside executive pay, the main ESG concern by shareholders based on questions raised at investors 
meetings are centred on the need for alternative business strategy and transparency. Traditionally the 
oil and gas companies in particular have expectations of future cash flows on the expectation that future 
demand for energy will continue to grow into the foreseeable future. In 2014, the quest for energy com-
panies to diversify was based on the need to avoid disasters similar to the oil spillage which occurred 
in the Gulf of Mexico in April 2010, which negatively affected share prices and prevented dividend 
payment. In April 2000, some activist investors had filed a failed shareholder proposal at BP, calling 
for the stoppage of its planned offshore operations, and asking the company to divert the investment to 
renewable energy sources. This call was being re-echoed in every meeting, and then dominated ques-
tions being asked at investors meetings in 2015 and 2016. However, from 2017, there is a noticeable 
decline in the ESG concerns arising from business strategy as most of the corporations publish global 
outlook and sustainability reports indicating material diversification into renewables. For instance, BP 
plc plans to achieve 25% revenue from non-oil and gas sources from 2025. Nevertheless, the global out-
look published by oil majors indicate that the oil and gas business model will remain strong till 2050 as 
fossil fuel demand will remain strong. Some shareholders believe that enough is not being done to limit 
temperatures to 2 degrees in fulfilment of the Paris Accord, and move away from low-carbon economy 
as new technologies in renewables may make their investment in oil and gas redundant sooner than 2040. 
This arrangement is acceptable to many of the institutional investors, although the social activists and 
faith-based investors prefer an accelerated diversification.

Questions bothering on transparency in reporting payments to foreign governments and communities 
was quite high in 2014, which was the time of passing the Act. Since then there has been a decline in the 
number of questions or concerns perhaps due to the satisfaction of the level of transparency resulting 
from the publication. Shareholders concerns bothered on the level of compliance expected, the level of 
inclusion of foreign operations, and the penalties for false declaration or non-compliance. Sharehold-
ers also demanded to know the level of compliance of the governments of the countries in which they 
operate, especially the ones where inadequate progress are being made with a view to divest from them. 
The ESG concerns of shareholders are now shifting to concerns around unreported embezzlements 
and bribes paid to government officials, undocumented payments to political parties, non-disclosure of 
the true beneficial owners, anti-money laundering activities, and the increasing poverty reported in oil 
producing countries, thereby threatening the ‘social licence’ or legitimacy of the companies. However, 
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directors are quick to point to the substantial CSR activities that they are engaged in within the local 
communities where they operate

Fears that anthropogenic rise in GHG attributed to fossil fuel is causing responsible investors to 
consider negative screening of their oil and gas portfolio. There were claims that almost 600 institutions 
companies with $3.4 trillion AUM have fully or partially negatively-screened away investments in oil 
and gas from their portfolios. Neo-Schumpeterian argument that investments are likely to follow the 
kondratiev wave as a result of the coming of age of an existing technological revolution partly explains 
the gradual stranding of oil and gas assets. There is a suggestion from published financial news, that 
the process is being accelerated by the planned governmental ban on fossil fuel vehicles between 2040 
and 2050. As a direct consequence of the governmental action, all the major oil and gas companies are 
now projecting a decline in oil exploration and drilling after 2040, although they still project to continue 
oil exploration in developing jurisdictions thereafter because of expected surge in energy needs which 
is unlikely to be met via available energy supplies. After 2040, renewables are projected to represent 
on average, 25% of the world total energy mix which is considered insignificant to accelerate material 
stranding of oil and gas companies.

Justifications for Risk Reporting

Interview demonstrated growing need for the replacement of the existing reporting system. Based on 
the observation of the investors’ relations meetings, it is clear that investors are dissatisfied with the 
existing sustainability reports, and they prefer to get a report which captures the risks on a real time, 
rather than historical basis.

…the sustainability reports are prepared on a boiler plate basis and therefore I waste my time reading 
it. Mind you, I am not saying that the concept of sustainability reporting is wrong. What I am saying is 
that the information that I need for active share ownership isn’t present, and that is the reason why I 
come to this meeting, basically to plug the gap…. PF7

Table 4. Shareholders concerns in extractive industries based on the number of questions asked at IR 
meetings

Shareholder’s concerns 2014 2015 2016 2017 CCOT Typical management’s response

Human rights abuse and 
combating poverty in the local host 
communities

8 8 4 4 -4
We invest in CSR including training the locals. We 
partner with civil societies for citizen engagement. 
We comply with all local laws.

Developing low carbon energy 
sources and change of business 
strategy

12 16 18 7 -5 Being addressed, albeit slower than shareholders 
expected.

Transparency in dealing with 
governments 8 6 6 5 -3 We support EITI initiative as it is the best way of 

achieving transparency in the industry.

Excessive pay, and non-linkage of 
executive pay to carbon emission 
and allied matters

4 6 7 14 +10

Reporting is sometimes in excess of governments 
requirements. Pay is linked to performance. We 
are significantly transforming the business risk, so 
specialist carbon expert at board level is unnecessary.

Source: researchers’ findings
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The above statement clearly shows that the investors are interested in SRs but the current reporting 
system does not meet their requirements. Preparing a real time SR will be expensive, but this demand is 
understandable in an age where technology has made it possible for reports to be available for viewing 
online.

….unfortunately it seems like management is not alive to their responsibility as far as adaptive strategy 
is concerned. I am not proposing that the close shop, but where is the evidence that this company would 
be around in 25-year time? We need hard evidence but it is shameful that despite the massive capital at 
their disposal, they are just playing ostrich like everyone else. 

From interviews as well as meeting observations, it is obvious that investors are concerned with 
profits generated now, but more importantly, how future strategies are adapting to new business reali-
ties. However, such expectations are not being met as the report is lacks focus on strategy. For instance, 
a shareholder may be willing to hold equity if there are evidence of diversification thus:

Table 5. Indicators to help assess a company’s risk exposure to climate change

Metric Proxy for Climate Change Risk Risk Type Level of Exposure

Proved oil and gas reserves as a proportion of total 
assets Exposure to stranded assets Business strategy 

risk
Company 
exposure

Fossil fuel business as a proportion of the total 
business Exposure to stranded assets Business strategy 

risk
Company 
exposure

Vulnerability to climate change of the countries in 
which the company operates Exposure to acute and chronic weather

Physical exposure

Country exposure

Revenue arising from fossil fuel sales as a 
proportion of total revenue Revenue vulnerability risks

Company 
exposure

Capital requirements from insurance exposure to 
weather-related catastrophic events as a percentage 
of total available capital

Insurance exposure to acute weather

Exploration and drilling (non-current) assets as a 
proportion of total assets

Present value of assets exposed to the 
risk of diminution in value of proved 
oil/gas reserves

Target for reducing CO2 emissions in the countries 
where the oil and gas company operates

Risk of adverse of environmental tax or 
regulations

Regulatory and 
legal

Country exposure

Company’s carbon footprint
Risk of adverse additional taxes or 
increased governmental scrutiny or 
regulations

Company 
exposure

Local litigation and governance activism culture Compliance and reputational risk Country exposure

Material non-compliance with major industry 
decarbonisation/sustainability initiatives Reputational damage

Reputational risks
Company 
exposure

History of bad “green” publicity Reputational damage

Size (by assets)
Reputational damage (the bigger the 
company, the more likely it could be 
targeted by activists)

Quality of disclosure Transparency of climate change 
exposure

Regulatory and 
legal

Source: Adapted from Petkov et al, (2016).
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I am delighted to hear today that BP is actively diversifying into renewable such that a quarter of annual 
profits earned in 7 years’ time would be derived from renewables. 

Some shareholders believe that SR are inadequate but then, because they are institutional shareholders, 
they can always obtain the information that guides them for decision-making from other sources from 
within or outside of the company, whilst others believe that the current reporting system is outdated:

...we do not need such reports (SR) since we can obtain information relating to strategy from other 
sources. HF2

….information that guides us on whether to buy or sell these shares are no longer available from annual 
reports, but from newspapers and social media. That ought to be addressed otherwise the accounting 
and auditing profession would lose their credibility. FB1

Generally, it was noted from these meetings and interviews, that individual shareholders and faith 
based activist investors desire SR more that the institutional shareholders because they see it as the only 
way by which they could gauge the strategy and value of the investee company. The desire for more 
information is indicative of the reduced reliance on historical information which may not be indicative 
of future performance due to the prevalence of heightened manufactured risks and reduced risks. This 
view is re-echoed by King and Atkins (2016) thus:

By focusing only on the financial statements, the CFO and the user are ignoring important informa-
tion about the business of the company. Without the company’s long-term strategy being disclosed and 
showing that the sustainability issues material to the business of the company have been embedded into 
its strategy, the decision of investing in the equity of that company by just relying on earnings is an 
uninformed one. (p97)

Three distinct issues became clear from the above. Firstly, there is a dissatisfaction with the existing 
reporting system. Some shareholders are wary of the sustainability report which is not certified by the 
auditors, and its ‘boiler plate’ nature. This calls for the rethinking of the existing reporting system and the 
training being offered to accountants that prepare and certifies these reports. Arising from the inadequacy 
of the sustainability is the drive to access risk information by shareholders. Interview data suggests that 
individual, faith based and social activist shareholders can access relevant risk information from IR 
meetings from questions asked at such meetings. However, the other institutional investors believe that 
they can access such information from their representatives on the board. Thirdly is that the shareholders 
desire a risk reporting system which meets today’s requirement of being available online and real time.

Interview data confirms the Giddens (1990) hypothesis on the inverse relationship existing between 
risk and trust, especially in an environment typified by proliferation of risk knowledge. The narrative 
nature of the sustainability report makes shareholders to directly juxtapose the information supplied to 
them via sustainability reports with what they obtain from other sources especially on biodiversity and 
climate change. As climate change is an uncharted territory for humanity, seeming “organised irrespon-
sibility” and the use of “precautionary principle” of doing nothing is likely to be prevalent (Beck, 1994), 
making shareholders themselves to develop re-embedding mechanisms such as responsible investment 
behaviour, which includes divestment from stranded assets.

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



169

Valuation Challenges in Stranded Asset Scenarios
 

Discounting Future Cash Flows

Given the concerns of shareholders for diversification from stranded assets based on evidence from IR 
meetings (see section 6.1), and the growing urge for risk reporting (see section 6.2), it is pertinent that 
we discuss the effects of the options of the various applicable discount rates on the capitalisation of 
future projected income from stranded assets. Should we set zero discount rate, constant discount rate 
or variable rate? From existing literature, setting zero discount rates rate is applicable where economic 
agents postpone their immediate benefits for the use of future generations by making sacrifices now, 
which increases future cash flows. For instance engaging in afforestation or developing technology to 
absorb atmospheric carbon. Under such scenario, zero discounting may be applicable to future economic 
benefits due to the expectations that they would yield higher PV than the current cash flows (see Mad-
dison, 2001; Lopez et al, 2006). Setting such discount rate is unacceptable as the empirical evidence 
(see table 1) shows a downward trend in market capitalisation, which evidences decline in underlying 
future cash flows, and there are no strong evidence of oil and gas companies developing carbon-capture 
technology. Setting a constant discount rate is equally objectionable in the valuation of income from 
stranded assets due to the uncertainties attached to the future income.

As a result of the non-plausibility of the discount rate mentioned above, we considered upward dis-
counting of future cash flows whereby higher rates are applied to the cash flows as they approach the 
set date of the EU-wide ban 2050 and beyond. Since there is growing uncertainty about the future cash 
flows, some researchers (see Dasgupta, 2001; Pearce et al, 2003) have argued that decreasing weight 
ought to be attached to the cash flows as they approach 2050, indicating the need to increasing the ap-
plicable discount rates. These cash flows would accrue the future benefits minus the expected future 
payments which may include the financialisation of the effects of environmental degradation (GtCO2 and 
other externalities such as health hazards) together with projected fines and penalties. This may also be 
applied side-by-side with alternative recommendations (see Gravelle and Smith, 2001; and Brouwer et 
al., 2005) that benefits accruing from such companies should be segmented and capitalised at different 
discount rates based on the vulnerability of such earnings to environmental damage. All these shows the 
effect of factoring the unmitigated ‘manufactured risks’ on negative outlook in the future of oil and gas 
industry. Estimating the environmental costs may be particularly problematic as there are no generally 
accepted metrics for the financialisation of ESG costs despite the noticeable rise in the number of ESG 
rating agencies such as Thompson Reuters, FTSE4GOOD, FTSE Russel, Sustainalytics.

The concept of stranded asset is challenging the traditional basis of valuation due to the availability of 
new knowledge about the existence of manufactured risks which is putting question mark on streams of 
future cash flows as well as the existence of material environmental costs which must now be taken into 
consideration. The misalignment of the risks and benefits on one hand, and the continuous application of 
previously known cash flow discounting model where the predictability of future cash flows have been 
altered, is likely to further push back the likelihood of finding a quick solution to the valuation problem, 
bearing in mind, the “juggernaut nature of modernity” (Giddens, 1990) which we continually experience.
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DISCUSSION

The existing financial and sustainability reporting systems are inadequate in helping shareholders to 
play their actively. This inadequate reporting could be traced to misalignments in the social system 
which continually evolves, which Giddens (1990) compares to a “runaway engine of enormous power” 
(p. 139). It is expected that as society continues to evolve, there are likely to be even more changes in 
the social and financial systems, which makes the development of re-embedding mechanisms such as 
RI logic imperative. Some (Ramus and Montiel, 2005; KPMG, 2017) have suggested that the existing 
stewardship system as not supporting proper valuation because it is grounded in the short-termism 
philosophy, whilst Solomon et al (2013) and Bowen (2014) have noted that these short-term thinking 
are have egged on greenwashing and impression management rather that RI logic. Some Shareholder 
view attendance at IR meetings as conferring advantage on attendees as they are able to discuss strategy 
matters which are not available to the general public. The concern is that by so doing, they can use the 
information acquired to engage in insider dealings. It is also expected that the same level of detailed 
attention being paid to quarterly analysis of financial performance ought to be paid to the strategy is-
sues being deliberated at IR meetings in order to generate more useful market information in the spirit 
of transparency and accountability.

Based on the above, there is a growing desire for risk reporting to replace the existing historical 
reporting system which places emphasis on past performance and profits rather than the ability of a 
business to generate future cash flows. Concerns for future expectations are much more now than in the 
past due to uncertainties attached to the future of the companies in the extractive sector. If this need is 
sustained, it means that the future of financial and sustainability report is uncertain, as this would also 
have implications for the training of professional accountants. King and Solomon (2016) have therefore 
called for the restructuring of the training education being offered to accountants in view of the chang-
ing environment. IR meetings showed a divergence between the need of the shareholder and those of 
the directors. Whilst the directors are interested in stewardship, the shareholders are forward-looking, 
interested in appraising the effect of the environment on the future value of the firm. This agrees with 
some views (Adam, 2004; Gray, 2006) stressing the need for an overhaul of the existing reporting system, 
and the need for new innovative and imaginative ideas where ESG reporting can serve as a proxy for risk 
management. For instance, biodiversity reporting is a relatively new development, calls are being made 
to include material biodiversity costs in the annual reports of companies (see Rimmel and Jonall, 2013; 
Atkins et al., 2015). The usual response from directors of these companies is that there are no accounting 
standards on this, and that it imposes additional costs on the reporting entity. Nevertheless, the quest for 
going concern information in this area may quickly transform the reporting landscape in the near future.

Some of the recent developments, like the TCFD has put forward some recommendations for improving 
climate related disclosures in sustainability reports, whether they be quantitative or qualitative. Again, 
these disclosures are meant to be voluntary, and they cover issuance of two core disclosures: climate 
related financial disclosures and climate related scenarios. The climate related financial disclosures 
cover elements of core ESG issues namely risk management, strategy, governance and KPIs, whilst the 
scenario report addresses the organisation’s climate resilience strategies. They are also recommending 
scenario analysis that enables companies to think about the future as per climate change with range of 
outcomes since the effect of climate change is uncertain. The TCFD scenario analysis is similar in con-
cept to the ‘what if’ model developed by Petkov et al, (2016) to report climate change risks indicators. 
These reports are meant to help investors understand how the organisation assess risks and opportuni-
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ties relating to climate change. This is likely to help investors to appraise the resilience build into their 
portfolio. These two reports are also in tandem with Integrated Reporting <IR> which views capital 
from an accountability rather than a stewardship point of view. In addition, <IR> do not adequately 
connect financial reporting and environmental risks (Atkins et al., 2015; Carels et al., 2014; Solomon 
and Maroun, 2012) as there is no incentives for the monetisation of environmental costs. Comparatively, 
the UK fares better than other jurisdictions in the quest to meet the TCFD requirements, although only 
four out of seven requirements have been met to date (see table 10.2). However, again these does not 
meet all the four requirements listed above, especially the need to certify these reports independently 
by an auditor. In the IR meetings, investors have raised concerns over the non-certification of SRs, and 
this is confirmed via interviews of UKSA members in chapter 5. The accounting profession and the 
financial reporting regulators are sluggish in making narrative reporting or <IR> compulsory, which 
may frustrate any gains made through the TCFD initiative.

With climate change persistently appearing on the agenda of investors, information on the quality 
of income and assets based on the environmental risks is likely to continue to increase. Unfortunately, 
the existing accounting standards either on valuation, or the systematic writing off of assets over their 
economic useful lives, are inadequate as they do not foresee effects of climate change which is able to 
alter the value income or assets disproportionately. In recent times however, some organisations such 
as S&P Global Ratings have developed “management and Global” criteria for measuring ESG risks, 
although such universal criteria capturing income and assets exposure to ESG risks are yet to be applied 
in reporting by companies. All these are evidences of the transition that the accounting profession is in 
right now, and climate change is playing an important role.

This paper sets out to investigate the challenges being faced by sell-side analysts in engaging with 
companies with material stranded assets through the lens of Becksian risk society theory. The research 
seeks to unravel the usefulness of sustainability reports in deriving the intrinsic value of energy companies 
in the UK, and whether they take Environmental Social and Governance (ESG) factors into consider-
ation in doing so. Qualitative data were collected via dual methods comprising longitudinal participant 
observation at IR meetings and interview of sell-side analysts. Findings indicate dissatisfaction with the 
existing risk reporting system is a key factor in divestment decisions and asset stranding. The growing 
Responsible Investment (RI) awareness notwithstanding, the inadequate risk reporting system continues 
to represent a major source of agitation amongst shareholders and analysts, making the overhaul of the 
current financial reporting system inevitable

RESEARCH IMPLICATIONS

This paper sets out to investigate the challenges being faced by sell-side analysts in engaging with com-
panies with material stranded assets through the lens of Becksian risk society theory. We found that as 
the existing financial reporting system is found inadequate, investors are exhibiting adaptive tendencies 
by placing less reliance on the financial reports, and attending IR meetings in order to get the neces-
sary information which are not disclosed in the financial and sustainability reports. The IR meetings 
are originally designed to discuss financial reports. However, an evolving trend whereby the issues be-
ing discussed in such meeting are much more of strategy and how to reduce going concern risks, have 
necessitated a proper documentation of the minutes of such meetings, and making them available to all 
shareholders in order to deepen the risk information available in the market place.
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New developments in the field of financial reporting such as the integrated reporting system <IR> 
are not encompassing a very important information need for valuation, which is risk reporting, and 
sensitivity to environmental risks in an interactive basis. This will have implications for the future 
training of professional accounting professionals as well as the auditors. These are manifestations of a 
risk society where the issue of risk brings about reflexive modernisation. This research focused on the 
attitude of shareholders and sell-side analysts in the UK. However in order to develop this work further, 
it is proposed that future research may take a quantitative approach to measuring the effectiveness of 
the information gathered at IR meetings. Also, future researchers may underpin their work through 
another theory other than the risk society theory, and they may also apply other methodology other that 
participant observation at IR meetings as well as semi-structured interviews.
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ABSTRACT

This chapter examines in particular the valuation of banks which can be classified into five parts. It 
introduces several valuation approaches to find out whether there is a superior method. This chapter 
starts with a description of bank regulations and their impact on bank valuations and continues with 
an overview of valuation approaches. The second part applies the banking sector decision Models. The 
third section shows banking sector valuation models. The fourth part presents the input factors that are 
needed to value a company. In the last part, financial statements have been used to analyze the main 
ratios of the Bank of America, and the calculated values were then compared over time (2014-2018) to 
assess the explanatory power of the bank.

INTRODUCTION

Banks have regulatory bodies and they are subject to maintain capital adequacy as per the mandate. The 
regulations of capital adequacy are defined by Basel III norms for the banks. They are capital adequacy 
ratio, Tier 1 capital, Tier 2 capital, Tier 3 capital and minimum capital adequacy which they have to 
maintain. When regulatory norms are laid on banks they also have to calculate risk weighted assets. 
Basel III focused on enhancing the financial system thereby enhancing the quality as well as quantity 
of regulatory capital in addition to liquidity of banks.

Another important point in what distinguishes a bank from any other business is the way a bank is 
regulated. The Basel Committee on Banking Supervision is the main regulatory standard setter for banks. 
The committee defines general guidelines and standards on the supervisory of banks. The central bank 
governors of the G10 formed it in 1974 after the breakdown of the Bretton Woods system. The main 
objectives at that time were to set minimum capital requirements to enhance the financial stability of 
the market. A consultative paper known as Basel 1 or The Accord proposed “a minimum capital ratio 
of capital to risk-weighted assets of 8% to be implemented by the end of 1992” (“A brief history of the 
Basel Committee,” 2013).
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The following Basel 2 and Basel 3 Accords further increased the capital requirements and regulated 
the ways banks generate income still with the goal to strengthen financial stability. (“Basel Committee 
on Banking Supervision Charter,” 2013).

This chapter examines in particular the valuation of banks which can be classified into five parts. 
First part introduced the aims and importance of the chapter. Second part focuses on banking sector 
decision Models literature review. The third part focuses on banking sector valuation models by using 
different models. The fourth part estimated the input factors needed to value a company or a bank. The 
fifth part discusses the main financial ratios with the help of financial statements of Bank of America 
for the years, 2014-2018 as a sample for analysis.

It is quite challenging to assess the value of a bank. Banks differ from other companies in multiple 
ways, which necessarily leads to different valuation approaches. Additionally, banks are traditionally 
highly leveraged; Bank of America for example has a debt to equity ratio of 7.87% in 2018 (Bank of 
America, Financial Statements 2005-2019). Today, many banks generate their revenues not only from 
lending money and receiving interest, but from many sources like asset management fees and other 
services. In general, there are three main forms of income for a bank, interest income, fee income and 
trading and other income (Koller et al., 2010).

It is assumed that the valuation methods in this chapter can be used to find the strength and weak-
nesses of the financial position of the commercial banks. As well as, it is assumed that it is impossible to 
implement any method that will measure all financial performance of a bank. There is a nearly unlimited 
number of relative valuation multiples that are commonly used, but the decision on which to choose is 
heavily dependent on the industry.

This chapter investigated the valuation methods of banking sector. It also aimed at studying financial 
statements of banks. A business valuation can be done in two ways. First way is by estimating the cash 
flows and calculating the intrinsic value. Second way is to compare the market value of its shares when 
compared to other business of similar type. Valuation process is considered very important because it 
help the banks analysts to find the strength and weaknesses of the financial position of their business. 
At the same time, valuation is a challenging task for the financial analyst. It involves study of various 
parameters of the business. The first important element of valuation is the nature of business. The second 
element is the regulatory changes to be incorporated by these firms as mandatory which influence the 
firm’s value. The third important element is the accounting rules, and standards which changes accord-
ing to the regulations creates an impact on the value of the firms.

BANKING SECTOR DECISION MODELS (LITERATURE REVIEW)

This part of the chapter examines some previous studies about the theories and their decision models 
in valuation of banking sector.

Although the Basel Accord regulation defines the lower limit of the Capital Adequacy Ratio, national 
banks may determine higher ratios for example for systemic relevant banks. The risk-weighted assets 
RWAs and the tier one and tier two capital are then used to calculate the capital adequacy ratio (CAR) 
(“Reserve Bank of New Zealand, 2007”).
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Capital Adequacy Ratio = 
Tier Capital Tier Capital

Risk Weighted Assets
1 2  

  
+

. 

When doing a valuation for investment purposes, one needs to assume that the market is not strong 
efficient according to the efficient market hypothesis, otherwise the share price of a stock multiplied 
by the number of shares outstanding would always be the same as the intrinsic value of a company. 
Therefore, valuation practitioners assume that the market is at the most, semi-strong efficient but will 
correct mispricing over time. When doing relative valuation one assumes that the market prices assets 
correctly on average, but is wrong on individual assets (Damodaran, 2013).

The intrinsic value represents the theoretical worth of an asset. Meaning, “Price is what you pay, 
value is what you get” (Buffet, 2008). The intrinsic value of an asset represents the accumulated benefits 
received from that asset. Not every asset has an intrinsic value but every asset has a market price as long 
as it has a market.

There are multiple approaches to assess the intrinsic value of a company, but in general they share 
one specific characteristic. “Companies create value for their owners by investing cash now to generate 
more cash in the future“ (Koller, Goedhart, & Wessels, 2010). For most companies it is sufficient to 
have a positive cash flow or in total a positive return on investment (ROI) Therefore, when talking about 
banks, only what increases income or decreases risks adds value to them.

Intrinsic valuation tries to assess the value of a company based on the specific characteristics of a 
company. Bancel and Mittoo conducted a survey on 356 European valuation experts in 2012 to gain 
insight on how practitioners make use of valuation methods. Their survey shows that nearly 80 percent 
of the respondents use a discounted cash flow model (2014). The DCF model is a tool for intrinsic valu-
ation and consist of the discounted cash flows that the asset will generate in the future, the estimated 
growth rate and the risk of the company. Therefore, only cash-flow generating assets can be valued with 
an intrinsic valuation approach as the following formula shows:

Vo
E CFt

r tt

=
( )
+( )=

∞

∑
1 1

. 

where;

V = Is the present value of the asset.
E(CF) = Are the expected cash-flows.
r = Is the discount factor.

The two-stage dividend discount model is used in literature which can be split into two or more stages 
of dividend growth to estimate the value more realistically. The first growth stage is usually called the 
high-growth stage and the second is called the stable-growth stage. Hence, one should see the high-growth 
stage as the expected dividend growth rate in the foreseeable future and the stable-growth stage as the 
long-term constant perpetual dividend growth rate. Sometimes, it is argued that the stable-growth stage 
is lower “(…) because of limited growth opportunities (…)” Dermine, (2008). The general formula for 
a two stage DDM is presented below (CFA Institute, n.d.)
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Present Value of Equity =
+( )
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+

+( )=
∑
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Where;

g = Is the short-term growth rate.
t = Is the short-term growth period.
PVn= Is the present value of the company in year N.
N= Is the long-term growth period.
r= Is the cost of capital.

In relative valuation the investor compares the price of one asset, for example the price of a publicly 
traded company, with the price of an asset that share specific characteristics. The important part is to 
find an asset or group of assets that are in fact comparable. In summary, applying the multiple approach 
implies, that the market prices assets on average correctly but the market is weak in pricing individual 
companies (Damodaran, 2013). There is a nearly unlimited number of relative valuation multiples that 
are commonly used, but the decision on which to choose is heavily dependent on the industry the target 
asset is in.

For banks, entity value multiples like the commonly used firm Value/ Sales or Firm Value/ EBITDA 
cannot be easily adopted to the bank industry. Because, in case of banks, the value or the operating in-
come cannot be simply determined, Damodaran, (2009). However, multiples that can be used for banks 
are equity valuation multiples like the Price/ Earnings (P/E) multiple or the Price to Book value ratio 
(P/BV) as recommended by Damodaran (2009).

The formula for the Price Earnings Ratio is:

Price Earnings Ratio = 
Price per Share

Earning per Share
 

Nevertheless, the P/E ratio is commonly used not just to estimate whether a company might be over-
valued- or undervalued, but also to compare the ratio over time and to look for discrepancies that may 
unveil a short-term orientation of the company (Liu, Nissim, & Thomas, 2007). Research shows that the 
accounting earnings multiples dominate cash flow and dividend multiples, and that the best performance 
is exhibited by forecast earnings since they project the least dispersion of pricing errors. This result is 
quite impressive since the earnings forecasts must provide the futuristic view of the profitability in a 
better way than the historical measures. This result is supported by another research that used multiples 
to forecast prices of initial public offerings (IPO) and found that forward looking earnings multiples are 
more accurate than historical ones (Kim & Ritter,1999).

The process to value banks or any other publicly traded company with the price to book value ratio, also 
known as market-to-book value ratio (MBV), is similar to other relative valuation approaches. However, 
the price to book value ratio is especially common for the valuation of banks, as the marked-to-market 
process is more commonly used with financial service companies than with non-financial companies, 
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making the price to book value multiple more meaningful for banks. The multiple approach in general, 
normally starts with the selection of comparable banks, then the market-to-book value for each of these 
banks is then determined through division of the current market value of shares with the book value of 
equity as reported in the balance sheet of the company (Dermine, 2008).

Price – to – Book Value Ratio = 
Price per Share Shares Outstanding

Total Assets Total Liabi
×
− llities

 

Although this valuation approach requires, compared for example to the discounted cash flow ap-
proach, just two inputs per company i.e. current share price and stated book value of equity, that can be 
easily observed, there is a catch to it.

BANKING SECTOR VALUATION MODELS

When a number of valuation models are used, it provides less biased value for a company. Various 
models under use are discussed here.

The Free Cash Flow Equity Model

The free cash flow equity model is nothing but a DCF (Discounted Cash Flow) valuation method which 
makes use of free cash flow to equity. This remains the overall cash flow made available to the common 
equity shareholders of the company and this is not the dividends which they get. It corresponds to the 
calculation of free cash flow equity from the balance sheet changes and it also emphasizes the changes 
present in the composition of assets and liabilities of the company. When the net income is subtracted 
with increased equity and when added with other comprehensive income which is necessary for a firm 
to grow, one can calculate the free cash flow equity (Koller & Goedhart, 2005).

FCFE = NI – Δassets +Δliabilities

This method is otherwise known as free cash flow equity valuation method which is more or less 
equal to the Dividend Discount model. However, the dividends are replaced by the discounted free cash 
flows. The model formula is as follows.

Vo 

where:

Vo = Value of the company
FCFE = Free cash flows to equity
r = Cost of equity
g = Long-term growth rate
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FCFE Formula starting with Net Income

FCFE Formula = Net Income + Depreciation & Amortization + Changes in WC + Capex + Net Bor-
rowings 

FCFE Formula Starting from EBIT

FCFE Formula = EBIT – Interest – Taxes + Depreciation & Amortization + Changes in WC + Capex 
+ Net Borrowings 

FCFE Formula Starting from FCFF

FCFE Formula = FCFF – [ Interest x (1-tax)] + Net Borrowings 

The Dividend Discount Model

One can evaluate the model with the help of dividend discount model too. Having a long history of valuing 
a company or a bank, this model allots price equal to present value of all the future dividends. While the 
latter is basically dependent on the growth rate of the net profit excluding the retained earnings. Either 
the investor gets the net profit or it gets reinvested within the firm itself. This in turn benefits the inves-
tors finally. This model’s share price is primarily based on the assumptions given above due to which 
this model is good enough to be used. The dividend discount valuation model formula is given below.

𝑉𝑜=
t

N divt
r t

divn g
r g n=

∑ +( )
+

+( )
−( )1 1
1

 

where:

Vo = The present value of the company
divt = Dividend at time t
divn = Expected dividend after the forecast period
r = Discount rate or cost of equity
g = Long-term growth

The Residual Income Valuation Model

The residual income valuation model is developed on the basis of company value which is equal to the 
capital invested in addition to what is created in addition to the cost of equity. The capital invested for a 
firm is nothing but its equity at book value. Return on Equity (ROE) remains a good measure to evaluate 
the value produced for the investors. The value of the firm remains higher when there is a large difference 
exists between the ROE and the required rate of return, when there are risks involved with the company. 
Cost of Equity (COE), on the other hand, denotes the risks involved with the company and it projects 
the cost opportunities available when investing in a share.
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Since there is not much weight upon the terminal, the residual income remains the suitable option 
for dividend and free cash flow models. In RIM model, the firm that do not pay dividends can be valued 
and there will be negative values for expected free cash flows (Stowe & John D, 2007). The formula for 
the residual income valuation model is as follows:

Vo= Bo + 
t

N

t

NRI
re t

RIn
re g n

Bo
ROEt re Bt

re t
ROEt

= =
∑ ∑+( )

+
−( )

= +
−( )

+( )
+

−

1 11 1
rre Bn

re g n
( )

−( )
 

where:

Vo =The present value of the company.
Bo = Current book value of the equity.
Bt = Book value of equity at time t.
RI = Residual Income.
ROE = Return on equity.
re = Cost of equity.
g = Long-term growth rate.

The Justified P/BV Model

Having Gordon’s growth model as a base, this model makes use of long-term sustainable figures such 
as cost of equity, target P/BV, ROE and growth. This model attempts to calculate P/BC ratio based on 
which the banks can easily trade as per the long-term values discussed above. This valuation type is too 
sensitive to handle since it may undergo changes based on underlying assumptions and forecasts. At 
times, the intuition may also be taken into account rather than the estimation using historical figures. In 
this scenario, the long-term growth figure is considered as the economic growth and once the forecasted 
period ends, the ROE is generated based on the predicted figures of the balance sheet and income state-
ment. However, the challenging feature is that when there is a wrong assumption, it may result in a large 
over or under estimation of the fair value of the bank. This model’s formula is as follows (Jean, 2009):

P/BV (target) = 
ROE g Bn
COE g n

BVPS
r r r

−( )
−( ) +( ) +( )

…
+( )













* * * * *1
1 1

1
1 2

1
1 2

 

where:

P/BV = Price to book value.
ROE = Return on equity.
COE = Cost of equity.
g = Long term growth rate.
BVPS = Book value Per Share.
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INPUT FACTORS

Estimating Input Factors

Input factors are always needed to value a company. How many input factors one needs is dependent on 
the valuation model one uses? Generally speaking, one can say that the more input factors the model 
requires, the more complex it becomes. Complexity in valuation should be avoided as the more complex it 
becomes, the more mistakes one can make and the explanatory power of that model becomes questionable.

The Capital Asset Pricing Model

To calculate the cost of capital for an intrinsic valuation, the Capital Asset Pricing Model (CAPM) is 
considered, ignoring that more complex calculations, like the Arbitrage Pricing Model (APM) or Mul-
tifactor models exist, because CAPM is the easiest and most often used model. The CAPM formula to 
calculate the cost of equity is as follows: Eugene F. Fama & Kenneth R. Frenchm (2004).

E(R) = rf + β (Rm – rf) 

where

E(R) = The expected return.
Rf = The risk-free rate.
Rm = Required return of the market.
β = The unlevered beta.

Beta Factor

The beta factor is an important factor and necessary to calculate the cost of capital with the CAPM 
model. The beta is the slope of the regression line calculated with this formula:

β= 
cov Stock, Market

var Market
( )

( )
 

As can already be seen from the formula, the calculation of the beta requires the stock price and the 
index values. For stock listed companies these data are easy to obtain from various sources on the In-
ternet. For non-stock listed companies or not yet stock listed companies that simply have no share price 
history, the formula cannot be calculated. In this case, one can calculate an average beta for a similar 
group of companies and use this beta as a best estimate of the target company’s beta.

When selecting a reasonable index for the beta factor calculation, one has to make sure that not one 
single company dominates the index as this would result in a beta of close to one, which makes the beta 
factor in this case meaningless. The domination of one single company in an index is most likely in 
smaller countries that have just a few large cap companies and many mid and low cap companies like it 
was the case with Nokia in Finland in the 2000s (Damodaran, 2013).
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Bank managers are aware of the fact that a more volatile business model will reduce the intrinsic value 
and probably try to reduce the volatility where possible. A lower debt-to-equity ratio results in a lower 
beta factor consequently reflecting a lower systemic risk (Gardner, McGowan Jr., & Moeller, 2010).

On the contrary, a higher debt-to-equity ratio will likely decrease the return on equity of the bank. To 
counteract this development, bank managers will probably invest in riskier assets that promise a higher 
return, again increasing the risk of the bank (Neus, 2010). In our case, the Bank of America debt-to-
equity ratio was low (see Table.2)

Risk Free Rate

The risk-free rate is just the required rate of return for a theoretically risk-free asset, as risk-free is in 
practice not possible. Triple A rated government bonds are commonly considered to be risk-free. Govern-
ment bonds however have different interest rates, depending on the time horizon. A ten-year zero-coupon 
bond has typically a higher interest rate than a three-month zero-coupon bond of the same country and the 
choice made by the analyst may have a high impact on the CAPM calculation. Damodaran recommends 
using the same time horizon for the zero coupon bond as for the forecasted cash flows (Damodaran, 2012).

The Equity Risk Premium (ERP)

The Equity Risk Premium (ERP) is the required return necessary to cover the additional risk for an asset 
that is not risk free. The calculation of the ERP can be done by either looking in the past or trying to 
estimate the future ERP, both approaches have their downsides and are just best estimates. The decision 
about which ERP to take for an asset is very subjective and differs from one investor to another. There 
are many surveys that ask investors for their personal equity premium and some surveys are repeatedly 
undertaken over several years. One survey conducted by Fernandez showing different equity risk pre-
miums for 51 countries (Fernandez & Carabias, 2006), or the survey of Bancel and Mittoo just asking 
for a general market risk premium, show that for well developed countries like European countries, the 
range is between 5.5% for Germany and 7.3% for Greece on average. Furthermore, both surveys show 
that these risk premiums change over time (Bancel & Mittoo, 2014). Additionally, Bancel and Mittoo 
showed that “valuation experts use both historical and expected market risk premiums (58% versus 42%)” 
for a discounted cash flow analysis (2014). The second possible approach, next to the survey approach, 
is to look at what the market earned historically in contrast to the risk free rate. The third approach is 
“to back out an equity risk premium from market prices today” (Damodaran, 2014a).

In addition to a country risk premium that includes the political risk in a country, one could add as 
many risk premiums as one could think of. This could for example be a risk premium for firm size or 
maturity of a company (Damodaran, 2013).

Estimating Growth

Estimating growth is one of the most important input factors and one of the most difficult to estimate. In 
finance however many academics developed tools to come up at least with an approach. Banks, and other 
organizations, which regularly publish their findings were not able to forecast the future growth in gross 
domestic product accurately and even worse, seemed to be, on average, too overoptimistic (Kelm, 2014).
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For banks forecasting the future is even more critical. In 2008 the French bank Societé General an-
nounced that the junior trader Jérôme Kerviel, made a loss of 4.9 billion euros within one year (“French 
Bank Says Rogue Trader Lost $7 Billion - NYTimes.com, 2008”). Although this could be a one-time 
event that will not happen in the future again, it is not. Before and after this events similar ones had hap-
pened before and afterwards, all over the world. Additionally, in the last decade banks had to set aside 
huge amounts of provisions for legal disputes and fines. However, according to Aswath Damodaran the 
expected growth rate is calculated as the return on equity multiplied with the retention ratio estimating 
growth, using EPS (2012). For that, one needs to calculate the return on equity (ROE) as well as the 
retention ratio

Return on Equity= 
Net Income actual year

Book Value of Equity previous year
 

Retention Ratio= 1- 
Dividends

Net Income
 

The expected growth rate is then calculated, based on the existing fundamentals by multiplying the 
return on equity with the retention ratio.

Expected Growth Rate Existing Fundamentals = ROE * Retention Ratio 

These formulas are easy to apply but have the disadvantage that they just take into account the 
performance of the previous year, which will result into a too optimistic valuation if the last year was 
extraordinarily good or into a too pessimistic valuation if the last year was especially bad. For banks, the 
net income and the dividends necessary for the calculation of the expected growth rate varies strongly 
from year to year.

Normalizing Fundamentals

Normalizing is an essential part in valuing a company, which eases out extraordinary successful years 
as well as special events that led to low or negative income. Instead of the net income of the actual year 
Damodaran uses the four-year average of net income throughout to normalize fundamentals, following 
Damodaran’s approach (2013).

Normalized Return on Equity= 
Average Net Income 2003-2007

Book Value of Equity 2006
 

Retention Ratio= 1- 
Dividends

Average Net Income
2007

2003 2007−
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The idea behind is to take care of extraordinary events, which will most likely not happen again in 
the near future. As a result, the evaluator needs to estimate the severity of economic effects, the length 
of the effect and whether these effects are globally or regionally limited. In the case that the event is 
regionally, one would need to assess the severity according to whether the bank generates revenues in that 
specific region and if so, what portion of revenues in relation to total revenues is generated in that region.

FINANCIAL ANALYSIS

The following important references were used to add value on the present study:

Moyer, McGuigan& Rao (2018). Lawrence J. Gitman r & Chad J. Zutter (2014)
https://www.myaccountingcourse.com/accounting-dictionary/f

LIQUIDITY RATIOS

The concept of ‘Liquidity Ratio’ is used for the analysis of an organization’s ability to pay its current or 
long-term liabilities when they become due or current respectively. In other terms, these ratios are used 
to display an organization’s cash levels and their capability to convert assets into cash for the payment 
of liabilities and other considerable current obligations.

The use of liquidity measures the amount of cash contained in a business and how it will be easy for 
an organization or a company to gain cash or conversion of assets into viable cash. Many companies find 
aspects such as inventory, accounts receivable, and trading securities which are easy to be exchanged as 
cash within short period. Hence, all assets are considered for the calculation of liquidity for a company. 
Some of the most commonly used liquidity ratios are as follows:

The Current Ratio

Current ratio is utilized as a measure of the ability of a bank to pay off its liabilities that are short terms 
with its current assets through the calculation of liquidity and efficiency ratio. It is an important liquidity 
measure since short-term liabilities are deemed to become due within the next fiscal year. Cash, market-
able securities, and cash equivalents tend to be converted with ease in a very short span of time which 
means that banks that have huge amounts of current assets could be used to pay off current liabilities 
when they are due without the need to sell long-term assets. A current ratio that is higher is most favor-
able than the current ratio that is lower since it displays the fact that banks could make current debt 
payments more easily. The calculation of current ratio is given as:

Current Ratio = Current Asses/Current Liabilities

According to Bank of America balance sheet the current assets $1673852 and the current liabilities are 
$1821951 for the year 2018. Bank of America current ratio would be calculated like this:

Current Ratio for the Bank of America (2018) = $1673852 / $1821951 = 0.92 Times 

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



186

Valuation of Banking Sector
 

As displayed above, the Bank of America is found to have few current assets which could be used 
to pay-off its current liability over the years. This fact displays the highly leveraged and risky scenario 
faced by the bank. Banks tend to prefer at least a current ratio of 1 or 2 so that the current liabilities can 
be encompassed by the current assets (Refer Table 1).

Debt to Capital Ratio

The debt to capital ratio is deemed as a liquidity ratio used for the calculation of a bank or a company’s 
use of financial leverage through the comparison of its total obligations and total capital. In other terms, 
such a metric is used to measure the proportion of a company’s debt to finance its operations than the 
use of its own capital.

Such a ratio could be used as a risk measurement metric that allows the calculation of a bank’s ability 
to handle revenue down turns since it highlights the relationship between debt and financing of equity. 
With the increase in the ratio, there is an increase in the risk to shareholder and lenders; however, this 
is not always the case since a high ratio is not always a bad thing to happen. For example, the financial 
institutions often tend to have high debt levels since these functions are intensive of capital. This measure 
also translates into a higher debt to capital ratio however this does not mean its insolvency as well. The 
calculation of debt to capital ratio is as follows:

Debt to Capital Ratio = Total Debt / Total Debt + Shareholders Equity
Debt to Capital Ratio for the Bank of America (2018) = 2089182 / 2089182 + 265325 = 88.73%

The debt to capital ratio for the Bank of America is high over the years, but there is a well handling 
of downturn in revenues.

LEVERAGE OR SOLVENCY RATIOS

Solvency ratio, otherwise known as leverage ratio is used as a metric to measure the ability of a bank 
to sustain the operations more indefinitely through the comparison of the levels of debt with assets, 
equity, and earnings. In other terms, the solvency ratio tends to identify the concerns within a bank and 
the ability of a firm to pay its bill in longer span of time. In general, the concepts of solvency ratios and 
liquidity ratios are often confused with one other. Though they both are used for the measurement of 
a bank’s ability to pay off its obligations, the solvency ratios are used to focus on the sustainability of 

Table 1. The bank of America liquidity ratios (2014-2018)

Ratios Formula 2018 2017 2016 2015 2014

Current Ratio Current Asses/Current Liabilities 0.92 Times 0.91 Times 0.90 Times 0.92 Times 0.94 Times

Debt to Capital Ratio Total Debt / Total Debt + 
Shareholders Equity 88.73% 88.29% 87.83% 88.05% 88.43%
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a firm on a long term instead of its current liabilities. The ratios are used as the ways to measure pay 
off long term obligations to bondholder, creditors, and banks. Better solvency ratios tend to indicate 
the financial soundness or creditworthiness of a bank in long term. Some of the most commonly used 
solvency ratios are as follows:

The Debt to Equity Ratio

The debt to equity ratio is deemed to compare the total debt with that of total equity of a bank. Being a 
liquidity ratio, it displays the percentage of financing of a bank that comes from investors and creditors. If 
the debt to equity ratio is high, it indicates the increased creditor financing than investor financing (mean-
ing increased usage of bank loans than shareholder funding). This ratio is calculated using the formula:

Debit to Equity Ratio = Total Liabilities/Total Equity
Debit to Equity Ratio for the Bank of America (2018) = 2089182/ 265325 = 7.87 times

A debt to equity ratio that is valued at 1 denoting that both the creditors and investors got same amount 
of shares in business assets. When the debt to equity ratio is low, it means the financial stability of a busi-
ness is high. Banks with high values of debt to equity are judged to contain high risks for the investors 
and creditors than banks that possess low ratio. This ratio is deemed to be high in the Bank of America.

The Equity Ratio

The equity ratio is a metric used for the measurement of assets which are financed by the investment 
of the owners through the comparison of the total bank’s equity and total assets. This is an investment 
leverage or otherwise termed as solvency ratio.

The equity ratio tends to highlight sustainable and solvent business concepts which are two financially 
important concepts. The first concept displays the leveragability of a bank and how the same is with debt. 
The second concept conversely show the total assets owned by the bank outright by investors. In general 
terms, the increased value of equity ratios is favorable for banks. It is deemed that equity financing is 
cheap than debt financing since the interest expenses are associated with debt financing. Organizations 
with high ratios of equity should have less debt service and financing costs than banks with low ratios. 
Equity ratio is calculated using the formula:

Equity Ratio= Total Equity/ Total Assets
Equity Ratio for the Bank of America (2018) =265325/2354507 = 11.27%

From the above calculation, it is deemed that the ratio of Bank of America during the year 2018 is 
found to be pretty low which means the investors tend to fund more assets with debt. It was found that 
around 11 per cent of the assets of the bank are owned by shareholders and not its creditors which is the 
same case for the rest years. Based on the industry, we can decide whether the ratio is healthy or not.
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Debt Ratio

Debt ratio is deemed to be a solvency ratio and acts as a metric to measure the total liabilities of a bank 
as a total asset percentage. In other words, the debt ratio is used to display the ability of a company to 
pay off its liabilities with its own assets. This means the debt ratio is used as a measure on how many 
assets that could be used to sell to pay off liabilities. A low ratio is deemed to be more favorable to pay 
liabilities than high ratios. A low debt ratio displays the increased stability of business with increased 
longevity since low ratio banks have low debt on the overall range. Each industry tends to have its own 
debt benchmarks. As stated previously, banks tend to have their own debt considerations. The formula 
to calculate it is given below:

Debt ratio= Total Liabilities/Total Assets
Debt ratio for the Bank of America (2018) = 2089182 /2354507 = 88.73%

However, the debt ratio for the Bank of America (2018) was very highly leveraged and riskier over 
the years.

The Equity Multiplier

Being a financial leverage ratio, the equity multiplier generally assess the assets of a bank which are 
bankrolled by its shareholders. This is usually done by a comparison to total assets with that of the equi-
ties of the shareholder. Otherwise, it can also be said that the equity multiplier exhibits the percentage 
of assets bankrolled or owned by the shareholders. When there is higher ratio, it can be understood that 
more assets are funded through debt than through equity. During the instance, when the assets of a bank 
are predominantly funded by debt, the bank is considered to be riskier for investors and creditors since 
it is highly leveraged.

The Equity Multiplier = Total Assets / Total Stockholder’s Equity.
The equity multiplier for the Bank of America (2018) = 2354507/265325 = 8.87%

It can be observed that 8.87% is the ratio for Bank of America which denotes the fact that the bank 
debts levels are predominantly higher. In this DuPont analysis, the researcher also utilized the multiplier 
ratio in order to propagate the impact of leverage upon a bank’s return on equity. As per DuPont analysis, 
when the multiplier ratios are higher, it may report higher returns on equity.

The Times Interest Earned Ratio

Interest coverage ratio or the times interest earned ratio is nothing but a coverage ratio which calculates 
the balanced amount of income which could be made use of, to overcome the future interest expenses.

The times interest ratio is sometimes considered as a solvency ratio since it analysis the capability of 
a bank to do interest and debt service payments. Due to the scenario that these interest payments are paid 
on a long-term basis, usually these are considered as ongoing and fixed expense. Alike the most cases 
of fixed expenses, when the banks are unable to payback, it goes bankrupt and ceased. So, this ratio is 

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



189

Valuation of Banking Sector
 

also viewed as a solved ratio. This ratio denotes the number of times, a bank is able to pay the interest 
before it subtracts the tax income. So it is obvious that when the ratio is large, then it becomes highly 
favorable compared to small ratios. The formula to calculate the times interest earned ratio is as follows.

The Times Interest Earned Ratio= Earnings Before Interest and Taxes (EBIT)/ Interest Expenses
The Times Interest Earned Ratio for the Bank of America (2018) = $34584/56663 = 0.61 times

It can be observed that the times interest earned ratio is low in case of Bank of America. In such 
scenario, the creditors go for a bank that has high ‘times interest ratio’ since it is evident that the bank 
is able to pay back the interest payments on due date.

EFFICIENCY OR ACTIVITY RATIOS

Efficiency ratios which are otherwise called as activity ratios evaluate the performance of banks or 
companies with regards to the utilization of assets in generating income. Efficiency ratios are usually 
considered when the banks collect money from customers i.e., revenue making. These ratios enable the 
bank management, investors and creditors to understand the operations and profitability factor of the 
bank. The profitability ratios and efficiency ratios are proportionate to each other. When the banks are 
efficient enough in handling their resources for revenue generation, they become profitable. The most 
common efficiency ratios are discussed below.

The Asset Turnover Ratio

One of the efficiency ratio i.e., asset turnover ratio, analyses the capability of a bank in generating 
revenues from its assets through a comparison of net revenues and average total assets. Otherwise, this 
ratio declares a company’s efficiency in leveraging its assets for revenue making.

Average total assets are generally determined through the addition of beginning and ending values of 
total asset balances and dividing the resultant value by two. So, when there is higher ratio, it becomes 
highly favorable. When there is higher turnover ratio present for the bank, it can be understood that it 
leverages its assets efficiently. Based on the industry standards, the asset turnover ratio is decided using 
the following formula alike other ratios.

Table 2. The bank of America leverage ratios (2014-2018)

Ratios Formula 2018 2017 2016 2015 2014

Debt to Equity Ratio Total liabilities /Total Equity 7.87% 7.54% 7.22% 7.37% 7.64%

Equity Ratio Total Equity/ Total Assets 11.27% 11.71% 12.17% 11.95% 11.57%

Debt to Assets ratio Total Debts /Total Assets 88.7% 88.3% 87.8% 88.1% 88.4%

The equity multiplier or 
Financial Leverage

The Equity Multiplier = Total 
Assets / Total Stockholder’s 
Equity.

8.87 Times 8.54 Times 8.22% 
Times

8.37% 
Times

8.64% 
Times

The Times Interest Earned 
Ratio

Earnings Before Interest and Taxes 
(EBIT)/ Interest Expenses 0.61 Times 0.50 Times 0.43 Times 0.37 Times 0.10 Times
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Asset Turnover Ratio= Net Revenues/ Average Total Assets
The asset turnover ratio for the Bank of America (2018) = 110584/ 2317871 = 0.047

It can be observed that the Bank of America (2018)’s ratio is 0.037 which is the least for rest of 
years. This denotes that the Bank of America generated only 037 cents for every dollar of its assets in 
the year 2018.

Return on Revenue

Operating profit margin or otherwise the Return on Revenue (ROR) is an important financial ratio which 
determines the efficiency of a bank when it comes to generating profits out of its revenue. Otherwise, it 
can also be stated that the performance of a bank is determined by assessing the percentage of total bank 
revenues which has been converted into bank profits. ROR (Return on Revenues) is generally considered 
as an indicator of both efficiency and profitability ratios.

This efficiency ratio is predominantly taken into account by the investors and creditors since it projects 
the percentage of money made by the bank, using its revenues, during a certain period. This calculation 
can be utilized to do compare a bank’s performance for a fixed period or compare two different sized 
bank’s performance during a certain period of time.

Return on Revenues = Operating Profit / Net Revenues
Return on revenues ratio for the Bank of America (2018) = 34584 / 110584 = 31.27%

As we can see, the Bank of America (2018) converts 31.27 percent of it is revenues into profits, this 
ratio was less in the previous years. When a bank wish to enhance its net operating income, it is sug-
gested to either emphasize on reduction on its expenses or increase in its revenues.

Fixed Asset Turnover

Fixed asset turnover ratio is one of the efficiency ratios which analyzes the ROI (Return On Investment) 
of a bank’s investment upon a property, plant and/or equipment through a comparison of net revenues 
with that of the fixed assets. Both creditors as well as the investors make use of this ratio to get insights 
about the bank in terms of their utilization of equipment in generating revenues. This is an important 
concept for the investors since they always look for approximate ROI prior to investment. When there 
is a higher turnover ratio, it denotes that the smaller assets are efficiently made use of, by the bank to 
generate large amount of revenues. The formula to calculate this ratio is as follows.

Fixed Asset Turnover = Net Revenues / Fixed Assets
Fixed Asset Turnover ratio for the Bank of America (2018) = 110584/9906 = 11.16 Times.

As you can see, the Bank of America (2018) generates more eleven times revenues than the net book 
value of it is assets. The bank should compare this metric with other banks similar in its industry. It 
remains critical to compare and contrast the ratios with other banks’ ratios in the industry.
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The Goodwill to Assets Ratio

Being a financial ratio, the goodwill to assets ratio performs a comparison of intangible assets, for 
instance, unique position in the industry, brand name or customer list, with that of the total assets held 
by the bank. This comparison is done in order to understand whether the goodwill is recorded properly.

Goodwill and reputation goes in parallel and goodwill acts as a huge asset in business terms for both 
a company as well as a bank. The accounting term goodwill paves an easy path for the companies to 
convert its reputation as monetary benefits. In spite of the fact that it is important and it contributes sig-
nificant value, the goodwill must be compared with other assets at the time of evaluating a bank’s value.

Goodwill to Total Assets Ratio = Goodwill / Total Assets
Goodwill to total assets ratio for the Bank of America (2018) =68951 / 2354507 = 2.93%

When there is an increasing goodwill-to-assets ratio, it denotes that the goodwill acquired is out-
performing other asset values. The acquisition of Nokia by Microsoft remains a good example for this 
scenario. After one year of acquisition, Microsoft wrote off over four billion USD of goodwill, just 
because the company understood that Nokia was overpaid for which it is not worthy. In line with this, 
the goodwill ratio for the Bank of America was almost in the same range.

PROFITABILTY RATIOS

Gross Margin Ratio

Being a profitability ratio, the gross margin ratio makes a comparison of the business’ gross margin 
with net revenues. The business’ gross margin is determined by subtracting the cost of goods sold from 
net revenues. The net revenue is the value achieved when the gross revenues are subtracted by returns 
or refunds. It is obvious that only when there is higher ratio, it remains favorable. When there is higher 
ratio, it denotes that the bank sells their services at higher profit percentage. When higher gross margin 
ratios are achieved by the company, it has a lot of money in excess to spend for its operating expenses, 
for instance, rent, utilities, salaries etc.,

Gross Margin Ratio = Gross Margin/ Net Revenues
Gross margin ratio for the Bank of America (2018) = 91247 / 110584 = 82.51%

Table 3. The bank of America efficiency or activity ratios (2014-2018)

Ratios Formula 2018 2017 2016 2015 2014

Asset Turnover Ratio Net Revenues/ Average Total Assets 0.037 0.037 0.037 0.037 0.04

Return on Revenues Operating Profit / Net Revenues 31.27% 29.14% 26.71% 23.73% 8.22%

Fixed Asset Turnover Net Revenues / Fixed Assets 11.16 Times 10.84 Times 10.25 Times 9.86 Times 9.64 Times

Goodwill to Assets Goodwill / Total Assets 2.93% 3.02% 3.28% 3.57% 3.70%
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It can be observed that 82.51 percent is, the Bank of America’s gross margin ratio which is the high-
est in the rest of years and among other players in the banking industry itself. In other words, it can be 
said that the bank has 82.51 percent sales revenue to take care of its operating costs even after it paid 
its inventory costs.

The Profit Margin Ratio

Being a profitability ratio, the profit margin ratio assess the amount of net income earned for every dollar 
sales generated through a comparison of net income and the bank’s net revenues. Otherwise, it can be 
noted that the profit margin ratio gives the percentage of revenues available, once the business had paid 
all its expenses. This ratio is generally used by the creditors and investors to assess the effectiveness of 
a bank in converting its revenues into net income.

Profit Margin Ratio= Net Income/Net Revenues
The profit margin ratio for the Bank of America (2018) = 26696 / 110584 = 24.14%

As you can see, the Bank of America (2018) converted 24.14 percent of their revenues into profits 
and was able to convert more of these revenues into profits. But in the previous years they made less 
revenue, because their expenses were high.

The Return on Assets Ratio (ROA)

Being a profitability ratio, the Return on Total Assets or the Return On Assets (ROA) ratio determines 
the net income generated by the total number of assets in a certain period through comparison of net 
income with that of the average total assets. Otherwise, the Return on Assets ratio or ROA determines 
the efficiency of a bank in asset management for profit generation during a specific time period. This 
ratio is generally taken into account by both management as well as the investors to assess the bank’s 
performance in converting its investments in assets into profits.

Return On Assets Ratio= Net Income/ Average Total Assets
The return on assets ratio for the Bank of America (2018) = 28147 / 2317871 = 1.20

It is obvious that only when there is a higher ROA present, the investors will be interested since 
the ROA value denotes the bank’s efficiency in asset management thus producing excellent increased 
net income. ROA is mostly used in the comparison of banks within the same industry since different 
industries consider assets differently. The Bank of America had a low ROA over a period of time. For 
example, the software companies make use of computers and servers while it is large and expensive 
equipment in case of construction companies.

Return On Capital Employed (ROCE)

Being a profitability ratio, ROCE (Return on Capital Employed) determines the efficiency of a bank in 
generating profits from its capital employed, through a comparison of net operating profit and capital 
employed. Otherwise, the investors get insights about the dollars of profits generated by return on ev-
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ery dollar capital employed. This ratio is done on the basis of two critical calculations such as capital 
employed and operating profit. The net operating profit is usually termed as EBIT (Earnings Before 
Interest and Taxes) whereas the capital employed is mostly referred as a company’s total assets excluding 
its all current liabilities. It is obvious that only a high ratio is preferred by the investors since it denotes 
the high amount of dollars profit generated for every dollar of capital employed. Investors keep an eye 
on the ratio to understand the efficiency of a bank in utilizing the capital employed in addition to its 
long-term financing strategies.

Return on Capital Employed Formula =Net Operating Profit/ Total Assets – Current Liabilities
Return on capital employed ratio for the Bank of America (2018) = 34584 / 2354507 – 1821951 = 6.5%

It can be understood that the Bank of America (2018) had a 6.5 percent return which was less when 
compared to previous years. Otherwise, it can be said that the banks with large cash reserves usually 
skew this ratio since the cash is generally included in the employed capital computation in spite of the 
fact that it is not technically employed yet.

The Return on Equity Ratio (ROE)

Being a profitability ratio, ROE (Return on Equity) determines the capability of a bank in terms of profit 
generation based on the investments of its shareholders. Otherwise, it can be said as the amount of profit 
generated for every dollar of common stockholder’s equity. This remains a critical factor for the potential 
investors since they need to get an overview of the bank’s efficiency in using its money to generate net 
income. Further, ROE is a good indicator to assess whether the management is effective or not when it 
comes to utilization of equity financing to fund the operations and grow the company.

The Return On Equity Ratio= Net Income/ Shareholder’s Equity.
The Return On Equity Ratio for the Bank of America (2018) = 28147/242999 = 11.6%

It is obvious that the higher ROE ratios are better compared to lower ratios though one need to con-
sider other bank’s ratios in the industry. As there are various levels of investors and income present in 
every industry, ROE cannot be taken as a factor to execute a comparison among the banks outside their 
industries in an effective manner.

Return On Invested Capital (ROIC)

Being a financial ratio, ROIC (Return on Invested Capital) determines the strategy of a bank in invest-
ing the shareholders’ money to make profit out of it. Otherwise, it can be said that the ROIC determines 
the performance of a bank management by assessing its utilization of shareholders’ and bondholder’s 
money in order to generate additional revenues. ROIC is also used as a measure by the investors to 
make a comparison among the banks across industries, so as to arrive at the conclusion on which bank 
or management team outperforms in terms of generating revenues from the owner’s investments. With 
high ROIC ratio, the management can be termed as better performing in terms of bank operations and 
investing the money of shareholders and bondholders.
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The return on invested capital formula =Net Income – Dividends/ Total Capital Invested
Return on Invested Capital for the Bank of America (2018) = 28147/508324 = 5.7%

It can be understood that the ratio for the Bank of America in (2018) is .057 which was low in the 
previous years. This denotes that the bank generates 057 cents as income, for every dollar invested in it. 
Based on the industry, this could be taken as a low return. It must be remembered always that this ratio 
is the best when comparing the bank’s performance for multiple years.

DuPont Analysis

Being a financial ratio, the DuPont analysis, otherwise termed as DuPont model works on the basis of 
ROE (Return On Equity) ratio which is utilized to assess the ability of a bank in terms of increasing its 
ROE. Otherwise, it can be said that this model breaks down the ROE ratio to elaborate the way which 
banks can follow to increase its return for investors. The model suggests a bank to increase its ROE, on 
the basis of these three performance measures, through the maintenance of high profit margin, effective 
leveraging of assets and increasing the asset turnover. In 1920s, this analysis was developed by Dupont 
Corporation, which was named after it. The basic formula is as follows.

In Dupont analysis, there are three main components of ROE ratio are present.
DuPont Analysis = Profit Margin ×Total Asset Turnover × Financial Leverage
Profit Margin = Net Income/ Net Revenues
Total Asset Turnover = Net Revenues / Average Total Assets
Financial Leverage =Total Assets / Total Equity
The DuPont ratio for the Bank of America in (2018) = 0.2414×0.037×8.87= 7.92%

Over the years, it can be observed that the Bank of America have completely different operations. 
This model enables the investors compare similar kind of banks like these with similar ratios. Then the 
investors are free to apply the perceived risks with the business model of each bank.

Table 4. The bank of America profitability ratios (2014-2018)

Ratios Formula 2018 2017 2016 2015 2014

Gross Margin Ratio Gross Margin/ Net Revenues 82.5% 87.1% 89.4% 88.7% 88.7%

Net Profit Margin Ratio Net Income/Net Revenues 24.14% 16.57% 17.23% 15.43% 4.62%

Return on Assets Ratio Net Income/ Average Total Assets 1.20 0.80 0.81 0.74 0.26

Return on Capital 
Employed

Net Operating Profit/ Total Assets 
– Current Liabilities 6.5 5.5 5.0 4.2 1.5

Return on Equity Net Income/ shareholder’s equity 11.6% 7.4% 7.4% 6.8% 2.5%

Return on Investment Net Income – Dividends/ Total 
Capital Invested 5.7% 3.7% 3.7% 3.2% 1.1%

DuPont Analysis Profit Margin ×Total Asset 
Turnover × Financial Leverage 7.9% 5.23% 5.24% 4.78% 1.60%
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MARKET RATIOS

Earnings Per Share (EPS)

Being a market prospect ratio, Earnings Per Share (EPS) otherwise called as net income per share, de-
termines the amount of net income generated for every share of stock outstanding. Otherwise, it can be 
described as the amount of money received for every share of stock when all the profits were distributed 
to outstanding shares by year end. The preferred dividends should get rid of net income when calculating 
earnings per share. This might be attributed to the fact that the EPS calculates the income available to 
common stockholders alone. Preferred dividends are confined only for the preferred shareholders and 
common shareholders cannot access it. It is always better to have higher earnings per share than lower 
ratio since the higher ratio denotes a bank to be profitable whereas the company got more profits to 
share among its shareholders.

Earnings per share= net income - preferred dividends / weighted average common shares outstanding
Earnings per share or basic earnings per for the Bank of America (2018)= 26696/ 10097= $2.64

It can be observed that the EPS of Bank of America for the year 2018 is $2.64 whereas it was low 
in previous years. This denotes that each share would get a total of 2.64 dollars if the quality distributed 
every dollar of income to its shareholders.

Book Value Per Share (BVPS)

Book Value Per Share (BVPS) is nothing but a ratio that is utilized to execute a comparison between the 
common shareholder’s equity to the number of shares outstanding. When a firm dissolves, the amount 
received by all the shareholders is nothing but BVPS. This is widely utilized in relative valuation and 
generally to compare the market value of one share of a bank. When the BVPS of a bank is higher than 
its market value per share, then the stock is undervalued, denoting that it executes trade for a lesser price 
than what is decided by the market.

BVPS = (common shareholder’s equity – preferred stock) / number of shares outstanding = ($277536– 
$0) / 10097 = $27.4 

Since the market price of this stock is $27.4, it remains good valued and can be applied for the rest 
of the years.

The Price to Book Ratio

Being a financial valuation tool, the Price to Book ratio (P/B or market to book ratio) is utilized to assess 
whether the stock of a bank is overvalued or undervalued through comparing the price of all outstanding 
shares with the bank’s net assets. Otherwise, it can be said as a determination of difference that exist 
between the book value and the total share price of the bank.

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



196

Valuation of Banking Sector
 

Usually, the investors make use of both formats discussed above in order to critically assess whether 
a bank is overpriced or underpriced. For instance, when the P/B ratio is more than 1, it denotes that the 
investors wish to pay excess to the bank than its actual worth of net assets. On the other hand, when the 
market book ratio is less than 1, it can be understood that the bank’s stock price is sold lesser than its 
actual worth of net assets.

Price to Book Ratio = market price per share / book value per share
Price to Book Ratio for the Bank of America (2018) = $2.64/27.4 = 0.096

It can be observed that the market price of the Bank of America was less than 1 over the years denot-
ing the fact that it could be considered undervalued since the investors wish to pay less for the assets 
than they are worth though they have a good reason for this.

CONCLUSION

Valuation models add confidence to an investment, there are certain limitations attached to that. The 
more complex a valuation model becomes and the more time one spends with carefully estimating the 
intrinsic value of bank, the more confident one becomes about the intrinsic value of a bank. The different 
valuation methods have shown, that no one model is superior over another. For some banks, some valua-
tion methods seem to have a higher explanatory power than for others. However, this chapter introduced 
the most appropriate approaches for valuation of banks. It discussed some previous studies included 
theories and decision models, valuation models, input factors and financial analysis of banking sector.

The most comprehensive method in this chapter is described in section 5. It is assumed that the valua-
tion methods can be used to find the strength and weaknesses of the financial position of the commercial 
banks. Although, it was not easy to find some data, but it is very accurate and the only model that takes 
the most regulatory capital into account.

Furthermore, it is assumed that it is impossible to implement any method that will measure all financial 
performance of a bank. In fact, all models that are presented in this chapter require some assumptions 
about the future, which makes intrinsic values very subjective and can just be best estimates. There is 
a nearly unlimited number of relative valuation multiples that are commonly used, but the decision on 
which to choose is heavily dependent on the industry, as a matter of fact valuation takes different tracks 
from one industry to other. However, in the end the analyst decides which method he or she wants to use. 
This study can be used as an overview and guideline to select the proper valuation method.

Table 5. The bank of America Efficiency or Activity Ratios (2014-2018)

Ratios Formula 2018 2017 2016 2015 2014

Earnings per share net income - preferred dividends / weighted average 
common shares outstanding $2.64 $1.63 $1.57 $1.38 $0.43

Book Value per Share 
(BVPS)

(common shareholder’s equity – preferred stock) / 
number of shares outstanding $27.4 $26 $26.5 $24.7 $23.2

Price to Book Ratio market price per share / book value per share 0.096 0.063 0.059 0.056 0.019
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KEY TERMS AND DEFINITIONS

Capital Adequacy: Is the ratio of the Bank’s capital to its risk. It is a term that shows the relationship 
between the Bank’s sources of capital and the risks surrounding the Bank’s assets and any other operations.

Discounted Cash Flow: Is a valuation technique used to estimate the attractiveness of an investment 
opportunity.

Financial Analysis: Financial analysis is a process aimed at assessing ways of investing and employ-
ing money in companies. It is a study of the financial information of a particular enterprise or project 
in order to understand cash flows, profits, and expenditures.

Intrinsic Value: The intrinsic value is the actual value of the business or an asset based on a basic 
perception of its true value including all aspects of the business in terms of both tangible and intangible 
factors.

Liquidity Ratios: Liquidity is defined as the ability of the Company to obtain cash and liquidity 
ratios measure the ability to repay obligations when they fall due.

Profitability Ratios: Is a measure of the financial metrics used to assess a company’s ability to make 
profits that are comparable to its expenses and related costs over a given time period.

Residual Income: Is the amount of income the individual has after paying all personal debts and 
expenses such as mortgages that have been repaid.

Return on Assets (ROA): Is a measure of the profitability of a company relative to its total assets. 
The return on assets gives an idea of the management’s efficiency in using its assets for profit.

Return on Equity (ROE): Is the net income attributable to the equity ratio. The ROE estimates the 
profitability of the business by showing the amount of profits the company generates with the money 
invested by the shareholders.

The Capital Asset Pricing Model: (CAPM), identifies stock risk by knowing the sensitivity of the 
return of the security and comparing it to the change in market returns.
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APPENDIX

Table 6. Bank of America Income Statement 2014-2018

Annual Data in Millions of US $ except per share data 2018 2017 2016 2015 2014

Revenue 110584$ 100264$ 93662$ 93514$ 96829$

Cost of Goods Sold 19337 12912 9961 10549 10935

Gross Profit 91247 87352 83701 82965 85894

Research and Development Expenses - - - - -

SG&A Expenses 56663 58139 58680 60778 76995

Other Operating Income or Expenses - - - - -

Operating Expenses 76000 71051 68641 71327 88866

Operating Income 34584 29213 25021 22187 7963

Total Non-Operating Income - - - - -

Pre-Tax Income 34584 29213 25021 22187 7963

Income Taxes 6437 10981 7199 6277 2443

Income After Taxes 28147 18232 17822 15910 5520

Other Income - - - - -

Income from Continuous Operations 28147 18232 17822 15910 5520

Income from Discontinued Operation - - - - -

Net Income 26696 16618 16140 14427 4476

EBITDA - - - - -

EBIT - - - - -

Basic Shares Outstanding 10097 10196 10284 10462 10528

Shares Outstanding 10237 10778 11047 11236 10585

Basic EPS $2.64 $1.63 $1.57 $1.38 $0.43

EPS – Earning Per Share $2.61 $1.56 $1.49 $1.31 $0.42

Source:https://www.macrotrends.net/stocks/charts/BAC/bank-of-america/income-statement
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Table 7. Bank of America Balance Sheet 2014-2018

Annual Data in Millions of US $ except per share 
data 2018 2017 2016 2015 2014

Cash On Hand 660377 $ 590692$ 536032$ 536106$ 529707$

Notes and Loans Receivables 1013475 999409 963271 950514 941653

Inventory - - - - -

Other Current Assets - - - - -

Total Current Assets 1673852 1590101 1499303 1486620 1471360

Property, Plant, and Equipment 9906 9247 9139 9485 10049

Long- Term Investment 441753 440130 430731 406888 380461

Goodwill and Intangible Assets 68951 68951 71716 76616 77919

Other Long-Term Assets 160045 172805 177178 164678 164745

Total Long-Term Assets 680655 691133 688764 657667 633174

Total Assets 2354507 2281234 2188067 2144287 2104534

Total Current Liabilities 1821951 1752386 1665569 1612897 1571015

Long-Term Debt 229340 227402 216823 236764 243139

Other Non-Current Liabilities 37891 34300 39480 38450 46909

Total Long-Term Liabilities 267231 261702 256303 275214 290048

Total Liabilities 2089182 2014088 1921872 1888111 1861063

Common Stock Net 118896 138089 147038 151042 153458

Retained Earnings 136314 113816 101225 88219 75024

Comprehensive Income -12211 -7082 -7288 -5358 -4320

Other Shareholders Equity - - - - -

Shareholders’ Equity 265325 267146 266195 256176 243471

Total Liabilities and Shareholders’ Equity 2354507 2281234 2188067 2144287 2104534

Source: https://www.macrotrends.net/stocks/charts/BAC/bank-of-america/balance-sheet
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ABSTRACT

In the business arena, particularly in the field of corporate finance, the scope of valuation is highly 
significant. There are several value drivers for a firm. However, due to its nature of business, a bank’s 
valuation is affected by several unique drivers including earnings diversification, risk capabilities, assets 
mix, and a lot of intangible factors. Since banking is a highly regulated sector, this chapter is designed 
to address the missing links between Basel capital and liquidity regulations, banking system resilience, 
and bank valuation.

INTRODUCTION

Valuation is a process to determine the value, in particular, the current economic value of a business by 
evaluating it’s all aspects. The process might include an analysis of the company’s management, own-
ership nature, capital structure, the expected market value of assets, risks, and most importantly future 
earnings prospects. There might be several reasons behind a firm’s valuation, namely, acquisitions and 
mergers, portfolio management, legal and taxation purpose. However, categorization of assets (tangible 
and intangible) is the biggest challenge for the managers today which have a significant impact on the 
firm value. A significant portion of earnings are induced from intangible assets in particular for the 
financial institutions.

In the business arena particularly in the field of corporate finance, the scope of valuation is highly 
important. Valuation has much significance in different areas of finance including a firm’s financing, 
investment, and dividend decisions. Within the objective of firm value maximization, the shareholders’ 
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wealth maximization principle is incorporated. Further, among all the measures of a listed firm, the stock 
price is the most observable indicator that can be applied to assess the firm performance. In an efficient 
market, stock prices of a particular firm immediately reflect all newly disclosed information. Usually, 
managers’ decisions and actions are continuously compared with stock prices performance. A stock 
price upsurge is often credited to the value creation performance of the management (Kumar, 2016). 
The intrinsic or true value of stock contains all aspects (tangible and intangible factors) of a company, 
and these factors affect the perceived as well as the market price of a share.

There is also a crucial role of valuation in financing decisions for investment purposes. IPOs pricing 
is mainly based on the valuation process. Further, to set a long-term investment strategy, the value of a 
firm based on fundamental analysis help to understand whether it is overvalued or undervalued. Thus, 
the role of valuation in portfolio management possesses much importance, as it is an essential part of 
the fundamental analysis where the firm value is linked to its cash flow features in terms of timing, 
riskiness, and growth.

Valuation methods can generally be categorized into asset-, earnings-, and market-based valuation. 
However, in the last few decades, market-based valuation, which is also known as the shareholder value 
approach, has turned out to be the leading approach for business-performance measurement worldwide 
(Kumar, 2016). In addition, shareholders’ value maximization is the crucial objective for managerial 
decisions making process in different business sectors, including banks (Stephanie, 2006; Kumar, 2016). 
Considering the trust-based business nature, shareholder value creation has become the key goal of 
leading banks.

Scholars have identified several value drivers of banking institutions. Further to be noted, since the 
banking industry is highly regulated one, although few studies attempted to identify the effect of chang-
ing regulations on the stability and resilience of the banking system; no study is focused on whether the 
added regulations and increased resilience could increase the value of the banking firms as well as the 
shareholders’ wealth. However, there is a vital gap in existing literature whether the changing regulations 
could bring any value addition to the banks.

To identify the missing links between the new regulations, resilience and the value of the banking 
institutions, the remaining discussions are divided into additional 4 sections. While Section 2 presents 
how to value a bank, and the value drivers identified so far. Based on Basel initiatives, the regulations 
and resilience of the banking system are portrayed in Section 3. Section 4 addresses the effect of regula-
tions on banks’ value. Lastly, Section 5 presents the concluding remarks.

VALUING A BANK

When valuing a bank, three matters are important. First, which valuation methods are appropriate for 
banks? Second, are any customization required for the standard methods for valuation; and third, on 
the basis of value drivers, how the customization be done? As outlined earlier, the shareholder value 
approach i.e. equity-based approach is better for baking institutions. However, the focus should be spot-
ted on the value drivers. The key aspect of decision making in investment and asset management relies 
on a thoughtful study of the valuation as well as the sources of value. In addition to the fundamental 
factors, like, earnings, cash flows, revenue; business nature and risk-oriented factors are needed to be 
considered in the valuation.
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Value drivers are required to be directly connected to the creation of shareholder value and to be mea-
sured by both operational and financial KPIs which must consider operating performance and long-term 
growth. In addition, since the sustainability and environmental issues are the main concern for scholars 
and policymakers in the present situation, the externalities should also be assessed in fixing the KPIs. 
The specific value drivers associated with bank valuation are stated below:

Common Value Drivers

Sales, costs, and investments are the three common financial drivers of value creation. In terms of rela-
tive measurement, sales growth, growth in earnings, growth in free cash flow, and return on investment 
are more vital financial drivers (Miller et al., 2004). Empirical studies (Damodaran, 2002; Kazlauskiene 
& Christauskas, 2008; Jennergren, 2013) find a number of significant value drivers – profit margin, 
earnings per share (EPS), corporate tax rate, cost of capital, working capital, asset turnover, and return 
on equity. It is often argued that in value creation EPS plays the most significant role. However, the two 
widely recognized accounting performance measures – EPS and sales growth are neither persistent nor 
predictive; and thus have the inadequate scope in forecasting shareholder returns (Mauboussin, 2012). 
In addition, EPS and earnings or sales growth are not capable to consider the cost of investment. Impor-
tant to note that, value creation occurs if the management can generate value beyond the resource costs, 
comprising the cost of capital.

Strategic and Operational Value Drivers

In line with Stephanie (2006) and Kumar (2016), four strategic and operational drivers can be identified 
and those may influence the major financial indicators related to cost, income, and risk structure of a 
bank. Firstly, the ‘business mix’ plays a crucial role behind the value creation, as banks provide diversi-
fied services to their customers. As the proxy for business mix, ‘income diversification’ can be used. 
Intensive banking products (A higher degree diversification) is associated with the fee-based business 
model. On the other hand, low diversification denotes the outmoded interest income based (loan focused) 
model. Secondly, the ‘branch structure’ and its parameter (customers/branch) would significantly af-
fect the income and cost structure and thus the value of a bank. In a competitive environment, the third 
driver, ‘cost efficiency’ plays a vital role. This could be measured by the operational cost per employee. 
Lastly, greater ‘risk-bearing capacity’ is considered as a unique feature of the best performing banks. 
The loan loss provision (LLP) to interest income ratio delivers an essential indication about the risk-
bearing capabilities of a bank.

Intangible Value Drivers

The complex interaction of assets mix (tangible and intangible) which is known as the ‘economic DNA’ 
may value or devalue a bank. Over time, the importance of intangible assets has been increasing in banks, 
and gradually these assets have been recognized as the vital drivers of KPIs and in creating value. This 
matter is much vital for banking institutions as they usually possess and operate various categories of 
commercial intangible assets which construct the majority part of their asset portfolios.
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Major intangible KPIs include product quality, skilled workforce, technology, know-hows, customer 
satisfaction, customer loyalty, number of new customers, patents, trademarks, copyrights, brand name, 
reputation, workplace safety, employee satisfaction, and customer’s inclination to product promotion 
(Hall, 1992; Pike et al., 2005; Kumar, 2016). These KPIs ensure competitive advantage and accordingly 
higher value for modern companies. Among the recognizable intangible KPIs, brand value is the most 
significant. A strong brand can easily catch the customer confidence about the product and service qual-
ity and convey a sense of mission inside the company.

In banking institutions, few unique intangible factors are identifiable, which have a significant impact 
on valuation. As pointed out by Reilly (2010), these factors include operating systems and procedures; 
relations with main depositors; relationship with mortgagors, credit card holders, and other borrowers, 
regulatory approvals, service marks and service names, and trained and assembled workforce.

Loan Growth and Bank Value

Loan growth is expected to have a procyclical nature. Usually, during the economic recovery and 
expansionary phases, demand for bank loans increases significantly (Keeton, 1999); business growth 
improves borrowers loan repayment capacity and net worth (Bernanke, Gertler, & Gilchrist, 1996); in 
effect, enhanced loan performance and profitability of banks boost their value. Thus, loan growth usu-
ally has a significant positive impact on bank value.

However, this relationship may vary along with the size and earnings nature of banks. Compared 
to large banks, at small and medium banks, faster loan growth induces higher valuations (Niu, 2016). 
Further, large banks usually possess a lower ratio of loans to total earning assets, and also a greater level 
of nonperforming loans ratio. Zemel (2015) has documented that for high earning banks, loan growth 
plays a positive role in bank value in terms of stock price while the relationship is proved to be negative 
for low earning banks.

Geographic Diversification and Bank Value

Geographic diversification can increase the bank value as the greater geographic diversification would 
improve internal capital markets and diversify funding sourcing (Cetorelli and Goldberg, 2012), lessen 
the degree to idiosyncratic local shocks (Goetz et al., 2016). Further, greater geographic diversification 
can bring many variations in value estimation for banks in emerging countries, compared to banks in 
developed countries. A higher level of inter-regional diversification may affect negatively on the valu-
ation of while a higher level intra-regional diversification can induce to value enhancement of banks in 
the emerging country (Yildirim and Efthyvoulou, 2018).

REGULATIONS AND RESILIENCE OF THE BANKING SYSTEM

In the process of valuing banks, the scholars and researchers have identified a number of drivers as out-
lined in Section 2. However, operational complexities, as well as risk dimensions of banks, have been 
increasing over time. Further, economic imbalances would certainly increase the vulnerabilities of the 
financial system (Khan and Sadique, 2019). Targeting to enhance the resilience of banks from being 
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protected against those risks, regulators and policymakers have introduced a number of new measures. 
Although the empirical studies are very limited, it is anticipated that the recent regulatory measures can 
improve the resilience and thus contribute towards the value creation of banks.

Basel Capital and Liquidity Regulatory Measures

Banking instability induced from financial crises would be extremely costly for bringing severe sys-
tematic imbalances (Khan et al. 2019). Targeting to strengthen the international banking system after 
the global financial crisis in last decade, there is a wide unanimity among the scholars, economists, and 
regulators on the necessity to take on uniform regulations (Cappiello et al. 2010; Abdel-Baki 2012). It 
is argued that the strength and resilience of the global financial system are essential to be increased by 
introducing tighter capital and liquidity requirements to tolerate the major future crises (Basel Commit-
tee on Banking Supervision, BCBS, 2016; IIF, 2011). As a consequence, a new regulation (Basel III) 
has been developed, while Basel IV is at the doorstep. Before,

Basel III, the improved version of Basel II, has emerged in 2010. However, since 2013, the imple-
mentation process of the Basel III standards has been initiated by the banks (Gatzert & Wesker, 2011). 
The inspiration behind the introduction of Basel III was to enhance the stability of the global banking 
system by increasing the resistance of banks to protect them from future financial and economic crises. 
The major two features of Basel III related to capital and liquidity requirements are summarized below:

Capital Requirement

Banks require to maintain ‘Common Equity Tier 1 (CET 1)’ (paid-up capital and retained earnings) 
4.5% (raised from 2% as prescribed in Basel II). Further, since 2015, the ‘mandatory Tier 1 capital’ has 
to be increased from 4% to 6% (BCBS, 2011).

An additional capital known as ‘capital conservation buffer (CCB)’ of 2.5% is introduced to strengthen 
the banking system’s resilience to face financial crises in the future. This buffer will raise the CET 1 
obligation from 4.5% to 7%. This phase has commenced from the start of 2016.

Leverage Ratio

In off-balance sheet exposures and in securitization transactions, extremely high levels of leverage were 
piled-up by banks which were a prime root of the last global financial crisis. Thus, to restrict excessive 
leverage in the banking sector, BCBS has initiated a leverage ratio, which is calculated as:

Leverage Ratio Tier Capital
Total Assets

  
 

= ≥
1 3%  (1)

The total assets are required to be calculated by adding 10% of off-balance sheet exposures with 
the on-balance sheet assets without any adjustment for risk level. In this way, a non-risk-based leverage 
ratio supplements the capital requirement (Metha, 2012). It is to be believed that this ratio can surely 
protect banks against the “model risk and measurement error”1 (BCBS, 2011). The implementation of 
this ratio is started in 2017.
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Liquidity Coverage Ratio (LCR) and Net Stable Funding Ratio (NSFR)

BCBS has also initiated two new liquidity requirements – the liquidity coverage ratio (LCR) and the net 
stable funding ratio (NSFR) (BCBS, 2013). The LCR obliges banks to maintain adequate liquidity in 
terms of ‘unencumbered high-quality assets’ in a one-month horizon to persist against a critical liquidity 
crisis (BCBS, 2015). Since 2015, the implementation of the LCR has been initiated. The LCR is to be 
measured by using the following equation:

LCR Stock of HQLA
Total net cash out flows over the next

=
  

        30   calendar days
≥100%  (2)

The stock of high-quality liquid assets (HQLA) includes ‘level 1 assets’ plus ‘level 2 assets’ as de-
fined by BCBS (2013). The ‘level 1 assets’ comprises “cash; central bank reserves; marketable securities 
representing claims on or guarantees by sovereigns, central banks, IMF, non-central bank public sector 
entities, etc.; and debt securities issued by sovereigns or central banks. The ‘level 2 assets’ includes 
marketable securities subject to 20% risk-weights, and AA- and above rated corporate bonds.”

The second liquidity measure, net stable funding ratio (NSFR) requires banks to increase the long-
term funding sources and limit the dependence on short-term funding; accordingly, the resilience of 
banks would be enhanced (BCBS, 2015). The NSFR is measured as per the following equation:

NSFR Available amount of stable funding
amount of

=
    
   Required SStable funding 

≥100%  (3)

The NSFR is calculated over a one-year horizon. As pointed out by King (2013), NSFR is initiated to 
lessen the funding risk which could be induced from the assets-liabilities mismatches. Thus, banks are 
expected to have a huge liquidity level to protect them in a severe liquidity crisis situation in the economy.

Impact of Basel III Regulation on the Stability and Resilience of Banks

The Basel III regulation, in terms of added capital and liquidity measures, has been proved to be effec-
tive in increasing the resilience of the banks. The new regulations have increased the resilience of the 
banks by capturing all the related risks including credit, liquidity, operational, market, strategic, residual, 
concentration, environmental, and securitization risks. The additional capital requirement increases the 
shock absorption capacity of banks, and the LCR and NSFR would reduce the liquidity crisis during the 
systematic disasters, and in effect, in the long run, macroeconomic benefits would be carried.

Empirical studies support these claims. Hossain et al. (2018) have documented that higher capital 
requirements enhance the overall stability in the financial system by limiting banks’ intentions to take 
extreme risks, and at the same time, by enhancing their loss-absorbing capability. Similarly, Laeven & 
Levine (2009), and Abdel-Baki (2012) have also revealed that higher capital levels ensure the stability 
and solvency of banks. The resilience of well-capitalized or solvent banks is high enough to handle pos-
sible losses in economy-wide crises period (Berger & Bouwman, 2013; Tsai and Chen 2015).
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Further, in spite of maintaining the required capital level as per Basel II, a number of banks faced 
huge troubles in managing liquidity level properly in a crisis period (BCBS, 2014). In a liquidity distress 
situation, accompanying with economy-wide financial crises, banking panic is a common phenomenon 
(Ivashina & Scharfstein, 2010), which ultimately affects the resilience of banks severely. In this context, 
Angora & Roulet (2011) have evidenced that NSFR can significantly improve the resilience of the bank-
ing system. Similarly, Chalermchatvichien et al. (2014) reveal higher NSFR significantly reduces the 
distress of banks thus increase the resilience. Hossain et al. (2018) have also argued that the NSFR and 
LCR enhance the resilience of banks.

However, the scholars and regulators concern that the regulation would adversely affect the banking 
system and also macroeconomy as well. The added capital and liquidity measures may uplift the fund-
ing cost and thus the lending rate of banks, which might make loans costlier (Aiyar et al. 2014), which 
would possibly reduce the loan volume and obstruct the economic activity in the short- as well as in 
the medium-term (Locarno, 2011). In effect, the economic output (GDP) is likely to go down (Noss & 
Toffano, 2016).

On the contrary, although the added regulatory requirement would increase the funding costs, con-
currently the increased stability in the financial system would reduce the possibility of financial and 
economic crisis. Accordingly, the economy could save output loss by avoiding such crisis. In different 
studies, Yan et al., (2012), Parcon-Santos & Bernabe (2012), Bernabe & Jaffar (2013) have found Basel 
III would result added cost and output loss, but the final impact would be a net gain in GDP.

BASEL REGULATIONS AND BANK VALUE

From the previous discussion, it can be argued that added regulations would certainly improve the stabil-
ity and resilience of individual banks and the whole banking systems. In addition, such regulation can 
restrain loan growth which would decrease the credit risk in a way of reducing non-performing loans, 
and accordingly helps to maintain financial system stability (Chavan & Gambacorta, 2018).

The increased stability of banks would rise their assets’ performance by reducing non-performing 
loans. The operational efficiency would also be increased, as the banks are more resilient to shocks 
induced from all sorts of risks containing credit, liquidity, and market risks. In addition, to meet up the 
regulatory cost, instead of increasing lending price, banks in competitive markets would definitely try 
to control the operational and administrative costs, and accordingly, this process would also increase the 
operational efficiency. This two-way enhancement of operational efficiency would definitely contribute 
to increase the earnings, reputation, and in effect the value of the banks.

It is also to be noted that the net GDP gain (due to added regulations) would boost economic activi-
ties, which subsequently would increase the loan volume and earnings of the banks, and accordingly 
increase the banks’ value.

CONCLUSION

On the basis of the previous discussions, it can be summarized that the new capital and liquidity require-
ments of Basel III would certainly increase the resilience and stability in the banking, financial, and as a 
whole in the economic systems. Existing empirical research support this argument. It is also convincible 
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that the added stability and resilience may increase the operational efficiency and performance and as 
a result, the value of the banks would be increased. However, there is a scope for empirical research in 
future to support this argument.
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ENDNOTE

1 Model risk and measurement error arises when a financial model is used to measure a bank’s risks 
but the model fails to capture the risks involved or may have errors in measuring it. The stability 
or resilience of banks would be reduced due to severe model risks associated with low-risk loans 
Kiema and Jokivuolle (2014).
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ABSTRACT

The growth and diversification of investment and management property have development requirements, 
so achieving first place economically requires transfer of share of ownership from government to private 
sector. One of the major requirements of these operations is pricing of shares through stock exchange. The 
accurate and transparent assessment in assignment of stock value has great importance. So, it has been 
tried to design optimal model and then determine the bank stock value in public offerings. In this regard, the 
review of conventional models of stock valuation has been analyzed and the effect of functional variables 
and balance sheet on the value of bank stocks is investigated. In the statistical stage, the relevant tests have 
been accepted for 16 banks in Tehran Stock Exchange and Iranian OTC market on a three-year timeframe. 
The results of research lead to design and specify the optimal model for evaluating of Bank stock.

INTRODUCTION

The ownership structure of banks and their fundamental role in the national economy is a key factor in 
economic and financial development process. In Iran, some of the institutions as well as public organizations 
governmental and nongovernmental have a considerable stock of these banks and institutions, non-bank 
credit that may be based on Article 105 and 106 of Article 44 of the constitution are compelled to transfer 
the bulk of these stocks. Studies of Pricing Initial Public Offerings are reported the existence of two features: 
First of all stocks in initial public offering are usually under intrinsic value of pricing: Second, mentioned 
stock has poor performance of the stock in the long term than other companies .One of the most common 
methods of privatization agencies is their ceding of shares through the provision of the Stock Exchange.
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Intrinsic value analysis and comparison with the market price of the share is very important for ana-
lysts. The main purpose of this comparison is to recognize whether now the target stock is cheap (below 
the real price) or expensive (over the real price), if a share is cheap, the market has not been found the 
impact of fundamental factors that is determined a higher price than the market price for shares.

Analysis of intrinsic value is accompanied with limits ranging from a variety of risks in the pricing 
of stock. The intrinsic value of the companies’ shares depends on how the continued growth, but the 
future is always faced with uncertainty and cannot be predicted desirable. Due to the ambiguity of the 
question arises: Is it possible to determine the optimal model for the valuation of bank stocks?

In this article two topics are examined: 1. Determine effective variables and their relation to the valu-
ation of bank stocks 2: optimization model valuation of bank stocks in initial public offering by relying 
variables inherent values are calculated using different valuation models and accounting variables. There 
are currently 20 private banks and non-bank credit institution in exchange and OTC listed and some 
are awaiting the arrival mentioned markets. Assignment of this category shares only in 2013 has been 
allocated more than 300 trillion riyals and more than %20 of the market value of the Iranian capital. 
The results help to investors to know affecting factors the determination of prices of bank shares in the 
initial public offering.

Figure 1. Segmentation of a variety of valuation methods
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Generally, the company’s value is being used in a simple and basic relationship resulting from the 
balance sheet.

Corporate Value = the value of equity + value of corporate debt 

Some alternative valuation methods, their focus is on the left side of this equality, while others con-
sider the company as a whole, it means they have considering the right side of equation. Sometimes they 
are used in combination. Generally, Company valuation different models can be divided into several 
following general topics:

1.  Asset Based Valuation Model
2.  Discounted Cash flow Valuation Model
3.  Dividend discount Models(DDM)
4.  Discounted Free Cash flow Valuation Model
5.  Relative Valuation Model

In case Capital Market has the necessary efficiency, basically, there is no need to analyze the securi-
ties; because their prices reflect the intrinsic value of them, and investors can easily take their investment 
decisions, but In case it is questioned, securities analysis and portfolio selection should be through proper 
investment, the expected returns achieved (Fama,1998).

In the dividend discount model is the value of a stock is the present value of dividends expected to 
contribute. Assuming that the share transaction has an unlimited life, the value of the contribution will 
be as follows.

V=
t

t
t

e

DPS
K=

=∞

∑ +( )1 1
 (1)

DPS = Expected dividend per share in the time t
Ke =the expected rate of Shareholders

In the case of the privatization is expected to have stable dividend growth, in this case, we will use 
the Gordon growth formula.

V=
DPS
Ke g

1
−( )

. (2)

G = the expected constant growth rate

In general, for the valuation of a stock dividend discount model is required to expense stock rate, the 
expected dividend payments and expected rate of growth is estimated profit per share over the coming 
years.
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The cost of stock for a monetary or financial institution is covered that risk which also cannot be 
removed by diversification. The risk is estimated of using beta (In the capital asset pricing model) or 
buildings (multi-factor models or APM). Expected dividends for each share in a future period could 
be considered through multiplication of expected earnings per share in that period and the period of 
expected benefit payments. Rate of dividend to a bank is dividends from profits, as is true for any other 
institutions. Traditionally, dividend rate of monetary and Financial Intermediation is more than other 
business units operating in the market. Monetary and financial intermediation will be a much higher 
interest rate than any other institutions that there are two main reasons: 1. Banks and insurance companies 
according to the accounting definition require much less capital expenditure than any other institution, 
2. Banks and insurance companies has been known as safe payers of high dividends, and over time, 
have attracted investors who are friendly dividend policy appropriate, and the reason for the change in 
the dividend policies is difficult.

If dividends are exclusively based on the profitability, the expected growth rate that will determine 
the company’s value, the expected growth rate is in profitability.

Return on Equity × undivided interest rate = the expected growth rate in earnings per share (3)

If we expect that the rate of return on equity is changed over time, the expected growth rate of earn-
ings per share can be calculated as follows.

(ROEt) / ROEt + (Payment benefit ratio -1) = -ROEt+1 + (ROEt+1) (4)

The Expected Growth Rate in Earnings Per Share

In both formulas, the expected growth rate is a function of undivided interest rate, which indicates the 
amount of reinvestment and return on equity, return on such investments shows that quality.

The second method of valuation of monetary and financial intermediation is using the excess return 
model. In such a model, the value of a firm can be calculated as total investment in the company and 
the present value of excess returns that the company is expected to achieve in the future. The value of 
equity in an institution can be taken into account as the sum of equity invested in the company and the 
expected excess return on equity of these investments and future investments.

The present value of the expected excess return on equity of investments + invested equity = equity 
value (5)

To measure the equity that is recently in invested company, it is usually used book value of equity at 
the Institute. Book value of equity shares can be affected by share repurchases or atypically (Superior) 
and random (one time).

In relative valuation model, factors such as the ratio of the value of enterprise value ratios EBITDA 
and EBIT value cannot simply be accepted as the value of the monetary and financial intermediation. 
Three ratios of equity that have been used extensively in this area include: ratios of price to earnings, 
price-to-book and price to sales.

Earnings per share ÷ Market price per share = Ratio Price to the profitability (P / E) (6)
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(Book value per share) ÷ (Price per share) = the ratio of price to book value (P / BV) (7)

Growth rate expected variables of the profitability per share are Dividend ratio, determines the rela-
tive cost of equity and Return on Equity. Of these fourth variables, Return on Equity has the greatest 
impact on the ratio of price to book value of equity for monetary and financial intermediation should be 
stronger than other institutions because equity book value closer to the market value of equity invest-
ment in existing assets.

LITERATURE REVIEWS

Asadi and et al (2016) studied the relationship between accounting information, financial condition 
and stock price in the range of 2005 to 2014. The study population was companies listed on the Tehran 
Stock Exchange. They found that earnings per share and book value of equity per share are significant 
correlation with stock prices. In addition, economic conditions with the impact on earnings persistence 
are changed coefficient of its effect on the stock price.

Damodaran (2002) considers the valuation of financial service firms with the special role of debt in 
their functioning (similar to opinions of Copeland; Adams, Rudolf). What is special about Damodoran’s 
opinion is that he sees debt for financial service companies as a raw material and not as a source of 
capital. “Debt is something to be molded into other financial products that can be sold at a higher price 
and yield a profit. Consequently, capital at financial service firms is more narrowly defined as including 
only equity capital. This definition is reinforced by the regulatory authorities.”

Damodaran also stated two practical problems in valuating banks. The first is that the estimation 
of cash flows could not be performed without estimating reinvestments; the second is that estimating 
expected future growth becomes more difficult if the reinvestment rate cannot be measured. Hence, it 
makes more sense to value equity directly at banks, rather than the entire firm.

Some authors delegated (2014) which have performed to comparative review of supply below the 
share price in initial public offering of state-owned companies and non-vested stock through the Tehran 
Stock Exchange as well as identify the affecting factors in a study titled “A comparative analysis of the 
factors influencing in initial public offering priced below the intrinsic value of state-owned companies 
and non-governmental”. Research findings show that all supply companies in Tehran Stock Exchange, 
governmental and non-governmental presented below intrinsic value; however no significant difference 
between the pricing under the government and there is no intrinsic value stocks. As well as only fac-
tor in pricing below the intrinsic value of non-public companies is number of employees, and the only 
factor in pricing below the intrinsic value of state-owned companies is Percent of shares in the initial 
public offering.

Adams and Rudolf (2010) distinguish the characteristics of banking business into four categories, 
motivating a distinct valuation approach. First, banking is a heavily regulated industry. Second, banks 
operate on both sides of their balance sheets, actively seeking profits not only in lending but also in 
raising capital. Third, banks are exposed to credit default risk, but they also actively seek risk as a part 
of their business model. Last but not least, the profit and the value of a bank are much more dependent 
on interest rate risk than other industries.
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Some authors (2014) studied affecting factors capital adequacy ratio as the most important driver 
of the profitability. The time period of the study is 2007 to 2011 years and the research community and 
private banks. Results showed that these variables liquidity, return on assets, a positive and significant 
relationship between the size of banks, the share of total assets, facilities, storage facilities and losses on 
financial leverage have significant and negative correlation With the capital adequacy ratio.

Copeland et al (2000) also paid attention to the fact that bank liabilities consist of customer depos-
its and borrowings on funds market, which apparently perform the same function, but with a different 
margin. As a result, the spread between the interest received on loans and the cost of capital is so low 
that small errors in estimating the cost of capital can result in huge swings in the value of the banks.

Some authors studied the impact of credit risk on banks’ the profitability in the range of 2004 to 
2010. Non-Current loans to total loans ratio of bad loans to total loan reserves and profitability of the 
two ratios Return on assets and return on equity were used to measure credit risk. The research sample 
was consisted of fifteen banks and credit institutions under the supervision of the Central Bank of the 
Islamic Republic of Iran during the period 2004 to 2010. The results showed that there is significant 
negative relationship between credit risk and profitability of banks. In other words, with the increase in 
credit risk, banks have increased the cost, thus reducing their profitability.

Other authors studied affecting factors of the profitability of banks in the period 2002 to 2010 in public 
and private banks, results of their study show costs play an important role in the profitability of banks, 
and there is significant negative relationship between the cost and profitability. In addition, important 
factor in profitability are efficiency ratio variables (earnings per share), the ratio of deposits to assets, the 
ratio of loans to deposits ratio of profitable assets, the ratio of liquid assets to deposits and bank capital.

Chang et al (2010) have examined pricing of IPOs in Korea during the years 2000 to 2002. The 
results of their study showed pricing less than 19.7 percent event rate in the securities market of Korea.

Some reports (2010) have compared the low level of pricing in the stock market compared with other 
Bangladesh countries. Based on their study, the low level of pricing in the stock market Bangladesh 
71/480 percent with a standard deviation 24/1217 that this figure compared to studies in other countries 
was a significant figure. Based on the regression analysis, age and size of the company are positive and 
negative types of transaction volume with pricing levels were less than the relationship. They did not 
achieve in connection with the initial public offering and priced less significance than real time.

In general terms, there are four approaches to valuation with numerous sub-approaches within each. 
The first, asset-based valuation is built around valuing the existing assets of a firm, with accounting 
estimates of value or book value often used as a starting point. The second, market valuation, estimates 
the value of an asset by looking at the pricing of ‘comparable’ assets relative to a common variable like 
earnings, cash flows, book value or sales. The third, income approach, relates the value of an asset to 
the present value of expected future cash flows on that asset. The fourth approach, contingent claim 
valuation, uses option pricing models to measure the value of assets that share option characteristics. 
Each approach is applicable for bank valuation with several conditions.

Asset-Based Approach

The asset-based valuation of a bank requires valuing the loan portfolio of the bank and subtracting the 
outstanding debt to estimate the value of equity. It is frequently used to establish the liquidation value 
of a bank for possible legal proceedings. However, the value-based approach is difficult to apply when 
the bank enters multiple businesses or regions.
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The necessity of the asset-based approach in bank valuation also lies in the testing of the bank’s actual 
book value until the valuation moment, and, consequently, it is a meaningful instrument at the negotiation.

Market Approach

The market approach is probably the simplest way to value a bank. Analysts’ conclusions based on this 
approach could be easily found in business reports on a regular basis, where reasonably comparable 
guideline companies are defined primarily by expert opinions and multiples’ comparisons. The most 
sufficient multiples for bank valuation are the price-earnings ratio (P/E) and the price-to-book value ratio 
(P/BV). P/E ratio, as a function of three variables – the expected growth rates in earnings, the payout 
ratio, and the cost of equity, depicts some specific characteristics for bank valuation revealed previously.

The choice of comparable banks will include banks with similar historical growth rates and risk pro-
files. The differences between the subject of valuation and the comparable banks should be thoughtfully 
incorporated into the valuation analysis by several adjustments.

Damodaran (2002) calls attention to the choice of a relevant comparable. Modern banking is a business 
mix of retail banking, private banking, corporate and investment Banking and trading activities. Also, 
to find a comparable bank with the same proportions in the banking business model from the outside is 
relatively hard. As for the P/E ratio specifically, it is liable to a high volatility due to the bank policy to 
report a profit while creating provisions for credit losses.

Figure 2. Conceptual Model of Research

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



219

“Designing Optimal Valuation Model of Bank Stocks”
 

Income Approach

The income approach focuses on the conversion of expected future economic benefits into their present 
value. The discounted cash flow valuation gets the most play in academic research and comes with the 
best theoretical credentials. It is relevant to concentrate on cash flow and dividends as cash flow proxies 
for bank valuation.

The common free cash flow on equity method is highly valid for bank valuation, also because it 
reflects the fact that banks can create value from the liability side of the balance sheet. Figure 1 reveals 
the logic of the FCFE calculation.

The alternative representation of FCFE is the summation of dividends paid, potential dividends, and 
equity repurchases and issues.

The dividend discount model (DDM) is another theoretical extension of the neo- classical discounted 
cash flow models, which applies to banks since they are publicly traded companies. The general form 
of the model is presented by the formula:

T Value per share of equity = ∑ DPSt tt 1 (1ki ) 

where

DPSt – expected dividend per share in period t;
ki – cost of equity.

The discussion on inputs and special cases (such as stable growth) could be found in Damodaran 
(2002). To value a stock, using the dividend discount model, the estimates of the cost of equity, the 
expected payouts ratios, and the expected growth rate in earnings per share over times are needed. The 
expected dividend per share in a future period can be written as a product of the expected earnings per 
share in that period and the expected payout ratio. It allows us to focus on the expected growth in earn-

Table. 1 Free cash flow to equity (bank shareholders)

Balance sheet
Income statement

Liabilities Assets

Growth of shareholders’ funds (equity) New loans + Net interest income

- Provisions and unearned income +/- Securities held (increase/decrease) + Net fees and commissions

+/- Deposits (increase/decrease) +/- Accounts receivable +/- Securities trading (gains/loses)

+/- Liabilities from dealing activities +/- Fixed assets (increase/decrease) +/- Loan loss provision

+/- External debt (increase/decrease) +/- Net intangible assets + Net non-interest income

+/- Accounts payable (increase/decrease) +/- Cash reserve (increase/decrease) - Taxes

= Changes in liabilities = Changes in assets = Net income

Change in Assets – Change in Liabilities = Growth (change) of capital + Net income = FCFE

Source: Adapted from Copeland et al. (2000), Antill, Lee & Beninga (2008)

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



220

“Designing Optimal Valuation Model of Bank Stocks”
 

ings (more accessible and reasonable data) and change the payout ratio over time (to reflect changes 
in growth and investment opportunities). However, the calculation of the discount factor for the model 
leads to some complications and shortcomings.

The major discussion on the income approach concerns the possibilities of estimating the cost of 
equity. The cost of equity for a bank has to reflect the portion of the risk in the equity that cannot be 
diversified away by marginal investment in the stock. Several methods are available to calculate the 
expected return on equity or discount rate for banks:

• Gordon Growth Model
• An average profitability
• The cost of foreign funds
• Capital Asset Pricing Model (and its extensions)

The influence of risk on the cost of capital is the main concern for researchers. Traditionally, risk is 
estimated by beta (in CAPM) or betas (in a multifactor or arbitrage pricing model). The estimation of 
beta-coefficient is usually conducted by regressing the securities’ excess return on the market excess 
return. Some researchers, such as Fama and French (1996), argued against the ability of CAPM to predict 
returns; nevertheless, the beta-coefficient is widely used to estimate the excess return and the cost of equity.

Damodaran (2002) usually argues the use of regression betas because of the noise in the estimates 
(standard errors) and the possibility that the firm has changed over the period of the regression. As for 
usage of regression betas for the valuation of banks, his empirical research suggests that such beta es-
timates are valid for large and stable financial institutions and if regulatory restrictions have remained 
unchanged over the period and are not expected to change in the future. He also suggests using the aver-
age levered beta for comparable firms as the bottom-up beta for the firm being analyzed.

The income-based approach is a well-recognized and frequently used valuation methodology, which 
has received wide application in practice, mostly because the bank’s value is determined by its future 
performance, which is of significant concern for shareholders and other suppliers of capital. However, 
studying the literature and analyzing the empirical findings leads to the conclusion that the value ob-
tained by this approach may be rather subjective, since it is based to a great extent on the appraiser’s 
consideration about the bank’s future return and the associated risks. Small modifications of the input 
variables affect the final value significantly. Moreover, the income approach does not entirely consider 
the specific characteristics of banking mentioned previously.

Contingent Claim Valuation

Up to this point we have discussed the classical approaches to valuation. In recent years, option pricing 
models (binominal, Black-Scholes-Merton, etc.), based on more advanced mathematical appliance, have 
been introduced. We suppose that they might be used for bank valuation as well. The Black-Scholes-
Merton model is a function of six input factors: the current price of the underlying stock (S), the divi-
dend yield of the underlying stock (R), the option RtStrike price (X), the risk-free rate over the life of 
the option contract ( e f ), the timeRemaining until option expiration (t), and the price volatility of the 
underlying stock (σ). In terms of the six inputs, the formula for the pricing of a call option on a single 
share of common stock is
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P S * N (d1 )Xe f* N (d 2 ), 

where N (d1) and N (d2) – the conditional density functions of the normal distribution with sigma repre-
senting stock price volatility, this is calculated

f 2d1, 2ln(S / X ) (R / 2)t .t 

The Black-Scholes model is appropriate for valuation of companies, which assets and liabilities 
measures are comparable by significance. Undoubtedly, the model is feasible for usage in bank valu-
ation, since operations on both assets and liabilities are significant for the banking business structure. 
The model might be adopted for bank valuation by the following procedures:

1.  The risk-free rate is accepted at the same level as in the income approach.
2.  The price volatility is calculated from the annual bank statistics. The usage of relatively stable 

market indexes is also appropriate.
3.  Instead of Macalay duration, we suggest to use the weighted average debt turnover s debt duration.
4.  S and X variables are determined by the asset-based approach. [7, p.6-7]

Results of empirical studies on the option pricing model applied to bank valuation (such as Giam-
marino, Schwartz, Zeichner, 1989) imply that the valuation technique should not replace conventional 
methods of monitoring financial institutions (as a regulation procedure), and do not depict the regulation 
impact on the performance of banks.

Nevertheless, the special characteristics of banking might be adequately considered in the valuation 
of banks. Absent attributes should be respected in valuation by the inclusion of additional variables in the 
model. Adams and Rudolf (2010) proposed a valuation model for banks derived from Merton’s (1973) 
structural model of a firm, Black-Scholes pricing model and concept of matched maturity marginal value 
of funds (MMMVF). Applying the MMMVF transfer pricing framework and dividend discount model, 
the proposed model divides the bank’s economic value into three separate values: the value of deposit 
business, the value of loan business and the value of asset- liability management.

To acquire each value the special valuation procedures are performed separately. However, the model 
has a few shortcomings: (1) it is abstracted from taxes, reserve requirements, minimum capital require-
ments and other regulatory factors, and (2) it does not include non-cash items in valuation (depreciation, 
amortization, etc.).

The revealed advantages and disadvantages of each valuation approach with regard to banks are 
summarized in Figure 2. It is worth mentioning, that each approach is suitable in a specific range of 
situations. For example, an application of income and contingent claim approaches is limited for banks 
functioning in emerging markets, due to the lack of information for calculations of the discount factor 
and the market return.
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METHOD

This article is based on the assessment a review of previous studies, the variables affecting the pricing 
of bank stocks in initial public offering of common valuation models to identify and be used to calculate 
the intrinsic value of stock, and then is designed that prices of bank shares are specified in the initial 
public offering on the stock exchange and Iranian OTC Tehran. This article is an applied target. In terms 
of implementation process is quantitative, in terms of logic implementation is posteriori, in terms of 
performance time is Length – retrospective, and the method of data collection is analytical laboratory 
solidarity. Variable share price in the initial public offering is the dependent variable, and variables inher-
ent value calculated using valuation models are dividend discount model. Model excess return, relative 
valuation model - price to earnings ratio, relative valuation model - the ratio of price to book value and 
accounting variables (performance and balance sheet) are independent variables.

To calculate the intrinsic value, the following equation is used:
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The variables used in this equation are as follows:

Table .2 Advantages and disadvantages of the valuation approaches

Valuation Approach Advantages Disadvantages

Asset-based approach

- Simple for understanding and 
practical usage 
- Does not require guesswork and 
assumptions

- The most simplified valuation model 
- Requires access to all of the bank’s internal data 
- Does not consider the long-term development perspectives

Market approach

- Uses actual data 
- Simple application 
(derives estimates of value from 
relatively simple financial ratios) 
- Does not rely on explicit 
forecasts 
- Considers market reaction on 
bank performance 
- Reflects the M&A practice

- Most of the important assumptions are hidden 
  (bank’s expected growth in earnings, risk and margins) 
- No good guideline companies exist 
  (therefore, expertise and additional adjustments are required) 
- Laborious and time-consuming 
  (an immense amount of data has to be processed) 
- Based on the present situation, resulting in losing long-term trends

Income approach

- Flexible for changes 
- Considers future expectations 
- Considers market performance 
(through excess return on market)

Controversial results 
  (requires projections of future economic benefits) 
- Requires estimates of appropriate discount rates 
  (also subject to controversy) 
- Partially based on probabilities and expertise 
- Problems with application in the emerging markets 
  (due to the lack of market information) 
- The valuation results can be easily manipulated

Contingent claim 
valuation

- Captures the specific 
characteristics of banking better 
than any other approach

- Regulatory factors are not included 
- Possible problems with application 
  (requires the building of a mathematical model)

Source: Author’s table
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DPS1: Dividend per share in the year
DPS2: Dividend per share, in the year after the release
EPS2: Earnings per share in the year after the release
Ke: Expected rate of return of equity that the rate of return on government bonds plus 5% risk premium 

in the year can be achieved.
P1/ E1= the division of the final price per share (P1) has been achieved on the earnings per share (E1) 

at the end of the year.

To calculate the intrinsic value of the excess return model is calculated as follows:
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The intrinsic value is calculated using the relative valuation model - the ratio of price to earnings 
(PE) is as follows:

P= Mean (P/E)*E1 

Mean (P/E) = mean (P0/E-1; P0/E1; P1/E1; P2/E2) 

E1= Earnings per share in the year
E-1 = Earnings per share in the year prior to release
E 2 = Earnings per share in the next year
P0 = Share price in the initial public offering
P1= the final price per share at the end of the year
P2= The final price per share at the end of the year after the release of intrinsic value is calculated using 

relative valuation model - the ratio of price to book value (PBV) is as follows:

P=Mean (P/BV)*BV1 

Mean (P/BV) = mean (P0/BV-1; P0/BV1; P1/BV1; P2/BV2) 

BV1 = the book value in the year
BV-1= Book value per share in the year prior to release
= Book value per share after the release 2BV

The study population is all banks listed on the Tehran Stock Exchange and Iranian OTC. The research 
sample is selected, both the following criteria:

1.  In the period 2002 to 2013 are listed in the Tehran Stock Exchange or Iranian OTC.
2.  one year before and one year after its release financial statements have been audited.
3.  The period of one year after the release date is not a trading halt, and its shares are traded on the 

exchange or OTC.
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Accordingly, 16 banks were selected as statistical sample. Theoretical Foundations of the study are 
collected Persian and English books and professional journals and data needed to test the hypothesis 
with respect to the financial statements, explanatory notes, acceptance and inclusion prospectus, the 
Securities and Exchange databases and enterprise Stock Exchange (www.codal.Ir, www.rdis.ir and www.
tsetmc.com) and new financial software brings.

In this paper to analyze the data, is used paired test and regression model to design model Ghyrkhty- 
Smooth Transition Regression (STR) which is a kind of nonlinear models. These models are quite flex-
ible, and are able to show different forms of non-linear behavior. Smooth transition regression models 
are divided in terms of its transition two Logistic Smooth Transition Regression (LSTR) and Exponential 
Smooth Transition Regression (ESTR). More details on these methods are provided. The collected data 
is prepared through Excel data file format, and is performed statistical analysis by using software Excel 
2010, version 8 E views.

RESEARCH FINDINGS AND RESULTS

Inferential statistical analysis of the research for the intrinsic value is calculated by using of dividend 
discount valuation model (DDM) and is compared it with the price of shares in the initial public offering 
for banks as Tables 3 is a sample:

The company has not had dividend profit. : *

Table 3. intrinsic value per share is calculated based on DDM (sums in Rials)

No. Bank Release date P0 The intrinsic value of according to the DDM model

1 Eghtesad Novin February 4, 2004 3,752 1,034

2 Parsian December 1, 2003 6,600 934

3 Sarmayeh June 1, 2011 2,240 -*

4 Tejarat May 18, 2009 1,201 269

5 Mellat February 18, 2009 1,050 378

6 Saderat June 9, 2009 1,001 155

7 Pasargad August 16, 2011 2,190 498

8 Ansar August 28, 2011 2,752 259

9 Gardeshgari July 27, 2011 1,262 160

10 Dey July 12, 2011 1,499 342

11 Iran ZAMIN September 27, 2011 1,294 -*

12 Kar Afarin February 28, 2004 6,938 1,427

13 Hekmat Iranian January 30, 2012 1,340 39

14 Post Bank November 2, 2010 2,301 9

15 Middle- East December 27, 2010 1,239 239

16 Sina September 25, 2007 1213 392
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Inferential statistical related to intrinsic values calculated for sample banks by using the discounted 
dividend valuation model is as Table 4. The average value calculated for each share of banks in the 
sample, 383 riyals, the highest calculated value of £ 1,427 belonging to the Bank and the lowest value in 
numerical terms, the banks have been Iranian capital. Skewness of the normal values calculated density 
is on average somewhat more than usual.

The intrinsic value is calculated by using valuation model excess return (ER) and is compared it with 
the price of shares in the initial public offering for stock banks as Table 5 is a sample:

Analytical statistics intrinsic values calculated is based on excess returns for banks in the sample as 
Table 6. The average value calculated for each share of banks in the sample, £ 1,658, the highest calcu-
lated value of £ 3,519 belonging to Ansar Bank and the lowest value in numerical terms, the equivalent 
of £ 914 has been owned by the Bank Hekmat Iranian. Skewness of the normal values calculated density 
is on average somewhat more than usual.

The intrinsic value is calculated using relative valuation model - the ratio of price to earnings (PE) 
and comparison with the share price at the initial public offering sample banks is as Table 7.

Statistics analytical values per share are calculated using the P / E is shown in Table 8.

Table 4. Inferential statistical were calculated intrinsic values based on DDM

Average 383 Median 264

Standard deviation 411 Variance 168;898

Skewness 105 Elongation 107

Maximum 1,427 Minimum 0

Table 5. Calculated value based on the excess return (IRR figures)

No. Bank Release date P0 The intrinsic value of according to the ER model

1 Eghtesad Novin February 4, 2004 3,752 1,919

2 Parsian December 1, 2003 6,600 2,803

3 Sarmayeh June 1, 2011 2,240 1,205

4 Tejarat May 18, 2009 1,201 1,854

5 Mellat February 18, 2009 1,050 1,371

6 Saderat June 9, 2009 1,001 1,734

7 Pasargad August 16, 2011 2,190 1,666

8 Ansar August 28, 2011 2,752 3,519

9 Gardeshgari July 27, 2011 1,262 1,294

10 Dey July 12, 2011 1,499 1,209

11 Iran ZAMIN September 27, 2011 1,294 1,116

12 Kar Afarin February 28, 2004 6,938 2,388

13 Hekmat Iranian January 30, 2012 1,340 914

14 Post Bank November 2, 2010 2,301 1,173

15 Middle East December 27, 2010 1,239 951

16 Sina September 25, 2007 1,213 1,421
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Average value per share calculated for the sample banks, 2.487 Rails, the highest calculated value of 
R10. 822 Rials belonging to the Bank and the lowest value in numerical terms, the equivalent of £ 940 
is belonged Iranian Bank Saderat. Skewness of the normal density calculated values around the mean 
is too conventional.

The intrinsic value is calculated by using relative valuation model - the ratio of price to book value 
(PBV) and is compared it with the initial public offering for shares in the bank share price sample is 
based on the table 9.

Statistics analysis of the intrinsic value per share is calculated by using model PBV is shown in Table 10.

Table 6. Statistics calculated intrinsic value analysis based on ER

Average 1,659 Median 1,396

Standard deviation 715 Variance 511,923

Skewness 105 Elongation 109

Maximum 3;519 Minimum 914

Table 7. intrinsic value is calculated by using of the PE (sums in Rials)

No. Bank Release date P0 The intrinsic value of according to the P/E model

1 Eghtesad Novin February 4, 2004 3,752 4,820

2 Parsian December 1, 2003 6,600 5,377

3 Sarmayeh June 1, 2011 2,240 1,218

4 Tejarat May 18, 2009 1,201 1,488

5 Mellat February 18, 2009 1,050 1,160

6 Saderat June 9, 2009 1,001 940

7 Pasargad August 16, 2011 2,190 2,025

8 Ansar August 28, 2011 2,752 2,468

9 Gardeshgari July 27, 2011 1,262 1,452

10 Dey July 12, 2011 1,499 1,640

11 Iran land September 27, 2011 1,294 1,960

12 Kar Afarin February 28, 2004 6,938 10,823

13 Hekmat Iranian January 30, 2012 1,340 1,508

14 Post Bank November 2, 2010 2,301 5,915

15 Middle East December 27, 2010 1,239 1,199

16 Sina September 25, 2007 1,213 1,022

Table 8. Analytical statistics intrinsic values calculated based on P / E

Average 2,487 Median 1,498

Standard deviation 723 Variance 7,311;246

Skewness 207 Elongation 706

Maximum 10,822 Minimum 940
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DISCUSSION

Average of calculated value per share for the sample banks is 3 R 082 Rials, the calculated highest value 
equivalent 11 R 910 rials is belonged to Parsian Bank, and the lowest value in numerical terms, the 
equivalent of 1 R 079 Rials is belonged to Sina Bank. Sample skewness somewhat normal and density 
values are calculated on the average somewhat too conventional.

The results of the solidarity analysis show that PE and PBV variables with a Pearson correlation 
coefficient of 0.86 and 0.96 respectively, significance at the one percent level and Spearman correlation 
coefficient of 0.88 and 0.9, statistical significant at one percent, compared to other variables have more 
correlation with variable-price initial public offering. In addition, calculated intrinsic values based on the 
excess return and relative value - the ratio of price to earnings and price to book value of more solidarity 
with each other and can be placed in a category. However intrinsic values of the discounted dividend 
valuation model show low correlation with other variables. However correlation of this variable is more 
varied with the results of the excess return compared to the other two models (relative value - the ratio 
of price to earnings and price to book value).

Table 9. calculated intrinsic value by using P / BV (Figures in Rials)

No. Bank Release date P0 The intrinsic value of according to the P/BV model

1 Eghtesad Novin February 4, 2004 3,752 5,310

2 Parsian December 1, 2003 6,600 11,910

3 Sarmayeh June 1, 2011 2,240 1,940

4 Tejarat May 18, 2009 1,201 1,418

5 Mellat February 18, 2009 1,050 1,145

6 Saderat June 9, 2009 1,001 1,256

7 Pasargad August 16, 2011 2,190 2,047

8 Ansar August 28, 2011 2,752 3,613

9 Gardeshgari July 27, 2011 1,262 1,309

10 Di July 12, 2011 1,499 1,834

11 Iran land September 27, 2011 1,294 1,905

12 Kar Afarin February 28, 2004 6,938 8,538

13 Iranian Hekmat January 30, 2012 1,340 1,223

14 Post Bank November 2, 2010 2,301 3,342

15 Middle East December 27, 2010 1,239 1,458

16 Sina September 25, 2007 1,213 1,079

Table 10. Descriptive statistics of calculated intrinsic values based on the model

Average 3,083 Median 1,870

Standard deviation 768 Variance 9,428, 877

Skewness 201 Elongation 402

Maximum 11,910 Minimum 1,079
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According to Pearson and Spearman correlation coefficient between functional variables (earnings 
per share (EPS), Dividends per share (DPS), Price to earnings ratio (PER), Revenue granted facilities 
(LI), Income from savings and investments (II), Mutual income (MI), Non-Mutual income (NMI), Inter-
est paid to depositors (SP), Bad debt expense (DC) and total costs (TC), variables of earnings per share, 
dividends of per share, income from deposits and investments, and ratio of price to earnings based on 
both Pearson and Spearman correlation coefficient have a significant correlation with variable share 
price in the initial public offering. In addition, variable earnings per share with the Dividends per share 
and revenue of depositors and investments, variable ratio of price to earnings with the revenue of de-
positors and investors of variables, mutual and non-mutual incomes, paid interest to depositors and the 
total costs, variable income from deposit and loan with a variable income investors and mutual incomes, 
paid interest to depositors, variable of mutual incomes have a significant relationship with total costs, 
and variable costs for bad debts have a significant relationship with the total costs.

Pearson and Spearman correlation coefficients between the variables balance sheet (bad debt provi-
sion (Zmm), Fixed assets (FA), Total assets (TA), Investments (Inv), Deposit with Bank (DB), Deposit 
loan (QD), Short-term deposits (SD), Long-term deposits (LD), The proportion of profitable assets (DS), 
Rate exchange agreements (OM2), The ratio of bad debt provision facilities (ZMT), Loans to deposits 
ratio (TS),The percentage of short-term resource mobilization (TMK), The percentage of long-term 
resource mobilization (TMB) and the percentage of loan resource mobilization (TMQ) of variables total 
assets, investment, Short-term and long-term deposits, Profitable assets, ratio of exchange contracts and 
the percentage of long-term resource mobilization have a significant correlation with the variable share 
price in the initial public offering. Pearson and Spearman correlation coefficients analysis show that 
variables of bad debt provision, fixed assets, total assets, investments, short-term deposits and long-term 
and profitable assets have a significant relation with more variables compared to other variables. In other 
words, these variables with more variables overlap and can transfer more data.

The results of comparison of several community indicated that at least average results of a valua-
tion model with the average price of shares in the initial public offering sample banks are not equal. In 
order to determine models which have a significant correlation with the share price in the initial public 
offering samples of their research, of the two samples paired test was used. In order to test assumptions, 
are as follows:

H1: μER≠μIPO
H2: μDDM≠μIPO
H3: μP/E≠μIPO
H4: μP/BV≠μIPO

The results of the test above assumptions are explained in Table 12.

Table 11. test results of comparison average intrinsic value and share price in the initial public offering

Amount of statistic F 405

Amount of F statistic at the border ینارحب هقطنم 2049

The significant level (Amount of sig) 0.003
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The results showed that with a confidence level %95, average results of evaluation of PE, ER and 
PBV are equal with the average price of shares in the initial public offering sample banks, and only by 
the DDM valuation results with the initial public offering share price are not the same research sample 
banks. And about this model (DDM), calculated values by the model are less than the price of recovered 
bank stocks their shares in initial offerings.

The results of testing are corresponded this hypothesis with the results of the research of Frankel Lee 
(1998) that they showed better performance for the relative valuation models and excess return.

Considering that all variables are significantly different from zero at five per cent error, reflect the 
influence of variables, valuation, performance and balance sheet in the model. The following diagnostic 
test results have been reported. Obtained results of the diagnostic test are indicated the absence of auto-
correlation in residuals model problem. As it can be seen, the results are satisfactory to all stipulations.

The analysis shows while the growth rate of earnings per share is low, two variables of dividends 
per share and doubtful debt provision are more in evaluating investors. By increasing the growth rate 
of earnings per share, while the previous two variables in the valuation investors are still concerned, 
and the two variables earnings per share and compared with the facility to deposit also has given more 
attention. In addition, the use of relative valuation models to determine the price of a diet high growth 
in earnings per share is more important. In the fourth part, selected variable transition is earnings per 
share. And according to the ISTAR model to estimate the initial offering price coefficient was chosen 
in the stock market. It can be concluded that IPO4 respect to different levels of earnings per share shows 
a nonlinear behavior.

These results are corresponded with the results of the results Asadi and et al research (2016) and 
the other researchers mentioned that were known variables earnings per share, dividend per share Total 
costs and bad debt provision as affecting variables in the assessment of banks, and relative valuation 
methods were introduced as more efficient methods.

Speed transition between the two regimens growth of production, due to the estimated transition 
parameter (EPSit) is equal to 10. The above equations indicate when EPS growth is upper and lower, the 
severity of influencing variables on the share price at the initial public offering of stock is different. The 
figure below shows how to handle the transition function at different levels of EPS. In other words, when 
the EPS growth rate comes to about 10 percent, the behavior of the transition function will be changed. 
Considering that LSTR model is estimated with the K=1(LSTR1) has the capability of modeling of sym-
metric variables. st is introduced changes to the measurement of phase or period. LSTR1 model can be 

Table 12. Average values inherent paired test results according to various valuation models and the price 
of shares in the initial public offering

Comparative couples Amount of t-statistic The significant level (Amount of sig)

The mean value calculated excess return model and the 
average share price in the initial public offering -1.9 0.08

The mean value calculated dividend discount model and the 
average share price in the initial public offering -5.1 0.00

The mean value calculated PE model and the average share 
price in the initial public offering 1.3 0.22

The mean value is calculated PBV model and the average 
share price in the initial public offering 2.1 0.05
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used to describe the process by which the characteristics of the dynamics are different from one regime 
to another regime (ie the processes that behave differently from periods of recession boom periods), and 
the transition is from one regime to another regime done just smooth, reliable and convenient model. 
On the other hand, LSTR2(K=2) is appropriate that the dynamic adjustment process in the high and low 
values st similar behavioral and only in the median values show different behavior.

CONCLUSION

The conclusion of the test of secondary research questions, as follows:
At the confidence level %95 regarding significant relationship between the relative valuation models 

(PE & P / BV) and price of shares in the initial public offering banks examined in the study and at con-
fidence level of %90 a significant relationship between the excess return (ER) and the price of shares 
in the initial public offering were confirmed. Results of the survey the second hypothesis was stating of 
the lack of a significant relationship between the DDM and the share price in the initial public offering 
studied banks.

Table 13. Estimation of non-linear models with the different specifications of final research model

Variable Coefficient The significance level

Linear section

Width of origin 239.55 0.003

PE 6.27 0.000

TC 2.55- 0.031

EPS 1.42 0.031

TR 1.06 0.042

CAR 2.78 0.010

FA 1.56 0.006

FD 0.51 0.016

Non-linear section

Width of origin 789.4 0.007

PE 1.61 0.048

TC 2.10- 0.052

EPS 1.56 0.021

TR 1.48 0.050

CAR 8.12 0.042

FA 3.20 0.070

FD 0.52 0.075

Gamma Coefficient 8.13

Coefficient C 0.119

Good statistic of model fitting

The coefficient of determination: 0.95 Akaike statistics: 1.302 Schwartz statistics: 1.397
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The results of testing are corresponded this hypothesis with the results of the research of Dastgir and 
colleagues (2010), Bidgoli and colleagues (2009), Havas Beigi (1998) and Frankel Lee (1998) that they 
showed better performance for the relative valuation models and excess return.

Based on the results of the study, variable coefficient intrinsic value by using the price to earnings 
(PE) ratio of price to book value per share model (P / BV) in the level of 5 percent was significantly 
different from zero. On this basis calculated intrinsic values by using this model provide more power in 
explaining the initial public offering prices. The results have been suggested the positive impact of the 
average P / E, and PBV model on the value of each share.

These results are corresponded with the results of Asadi and et al research (2016), Sepehrdoust and 
Aeini (2014), Shahchera and Jouzani (2013) that stated profit variables of per share are the book value 
are important variables in the valuation and research results Haibati (2011), Bidgoli et al. (2009) and 
Pak Din and colleagues (2009) as they think fit the ratio of price to earnings and its resulting model for 
valuation.

The results also showed that earnings per share variables are effective on the relationship between 
the other variables with share price in the initial public offering of bank shares, and the price of shares 
in the initial public offering of the different levels of earnings per share shows a nonlinear behavior. 
Considering that prices of bank shares is influenced by productivity and profitability, selection earnings 
per share as a variable in terms of economic is fair and reasonable selection. In the estimated model, 
earnings per share (EPS), total costs (TC) and total incomes (TR) have a determining role in the price 
of shares in a public offering.

These results are corresponded with the results of Asadi and et al research (2016), Sepehrdoust and 
Aeini (2014), Shahchera and Jouzani (2013) that they know earnings per share as an important factor in 
determining the value of the company and with the researches of Haibati (2011), Bidgoli et al. (2009) 
and Pak Din and colleagues (2009) that price earnings were introduced an affecting factor in the assess-
ment. This is while Shahchera and Jouzani (2013) in their study pointed out the importance of cost in 
evaluating banks.

Based on the results of the study, we can conclude that has been shown symmetric behavior shares in 
the public offering varying degrees of bank deposits. The results of the done reviews have been suggested 
the positive impact of bad debt provision, the total fixed assets, the ratio of loans to deposits, capital 
adequacy ratio and total deposits On the bank’s shares in the IPO banks. The results are corresponded 
with the results of Shauvalpour and Ashari (2014) and Shahchera and Jouzani (2013) that were intro-
duced important factors in assessing banks the proportion of loans to deposits, bad debt provision, the 
volume of assets and capital adequacy.

The final model determines the price of shares in the IPO banks in this study are as follows:

IPO PE TC EPS TRit it it it it4 239 5 6 27 2 55 1 42 1 06 2 78= + − + + +. , . . . .* * * * ** *
* * *
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The results show that there is a linear relationship in the conditions of low growth of earnings per 
share and a non-linear relationship between high growth in earnings per share between the bank and the 
share price in the IPO price to earnings per share, the total cost, total revenues, capital adequacy ratio, 
the ratio of loans to deposits. These results are corresponded with the results of the results Asadi and 
Ismaili Fard research (2016), Sepehrdoust and Aeini (2014), Shahchera and Jouzani (2013) Shavvalpour 
and Ashari (2014), Haibati (2011) and Pak Din and colleagues (2009) that were known variables earnings 
per share, dividend per share Total costs and bad debt provision as affecting variables in the assessment 
of banks, and relative valuation methods were introduced as more efficient methods.
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ABSTRACT

The challenge of the stock price forecast is the most crucial component for companies and equity trad-
ers to predict future revenues. A successful and accurate prediction to the future stock prices ultimately 
results in profit maximisation. This chapter proposes the use of autoregressive integrated moving aver-
age (ARIMA) and the artificial neural networks (ANNs) models to predict the future prices of the stock. 
Using Walmart’s stock index, the results show that both ARIMA and the ANNs models provide accurate 
forecasting performance. However, for short-term forecasting, the performance of ANNs outperformed 
ARIMA models.

INTRODUCTION

Stock price forecast is the most crucial component for investors and companies to predict future revenues 
and any possible negative earnings. The essence of the stock market investments involves high risk and 
high profits; thus, it is a source of attraction to many businesses, investors and economists. Tradition-
ally, the firm’s growth valuation depends on forecasting earnings and cash flows using an appropriate 
discount rate for cash flows to arrive at the value of the firm. However, this traditional forecasting 
earning is merely possible if a firm has either positive earnings, comparable firms or a long history 
of performance. We attempt to overcome this problem and provide appropriate solutions and tools for 
financial managers and investors to assist in making successful business decisions. In particular, we ap-
ply several quantitative techniques with a set of examples which help to forecast and predict the future 
prices of the stock. It also allows investors and businesses to make informed decisions about whether 
to buy or sell the stock of interest.

Additionally, the stock market data is prone to non-economic factors such as natural disasters and 
political decisions; thus, it is naturally noisy and unpredictable. The unpredictability of the stock data is 
also due to the incomplete information from the past behaviour of the stock market to enable capturing 
the dependency between future and previous prices (Tay and Cao 2001). The incomplete information 
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concerning the stock market data is often regarded as noisy characteristics, making it a challenge to 
predict the future price of a stock. Due to the rapid increase in trade and investment, the need for the 
appropriate tools and methods to mitigate risks and maximise gains equally increased.

To address this issue, we explore several (linear and nonlinear) time series models in the literature with 
accurate forecasting performances. In the recent competitive forecasting-literature, the aim is to construct 
models which can predict the future stock prices with greater accuracy. Nonetheless, the literature in 
exponential smoothing methods still inconclusive, Gardner (2006) developed the work of Brown (1959); 
and Holt (2004a) from theoretical and practical perspectives. Theoretically, and based on a new class of 
the state-space models, Gardner introduced a complete statistical rationale for exponential smoothing 
method. Practically, he developed a robust method for smoothing damped multiplicative trends.1 ARCH 
and GARCH models are also essential tools for the analysis of time-series data; however, according to 
Engle (2001), they are especially useful for the analysis and forecasting volatility. Several other predic-
tion models also made available in the literature, for example, Support Vector Machine models (Sai et 
al., 2007; Karathanasopoulos et al., 2016); structural time series models and the Kalman filter, (Harvey, 
1990). Besides, using Sunspot data, Babu and Reddy (2014) proposed a hybrid ARIMA-ANN model 
based on a moving-average filter. Their results show that for both one-step and multistep ahead forecast, 
the proposed hybrid model has higher prediction accuracy.

For more than half a century, linear autoregressive integrated moving average (ARIMA), and the 
nonlinear artificial neural networks (ANNs) models have dominated time series forecasting area. In 
this chapter, we investigate with a set of examples, the forecasting performance of the autoregressive 
integrated moving average (ARIMA) and the artificial neural networks (ANNs) models in predicting the 
future prices of the stock market. Several distinguishing features of both ARIMA and the ANNs models 
make them vital tools for valuable forecasting tasks.

The ARIMA model; known as Box-Jenkins methodology, is widely used in the literature as an ef-
ficient and accurate tool for forecasting time series data. It can only perform well using a stationary 
time series data; for other case scenarios, the data should be made stationary (by, differencing) to meet 
the requirements for accurate forecasting results. Thus, the time series prediction using ARIMA model 
assumes the case under study generated from linear processes; because it relies on the previous values of 
the series and the past error-terms for forecasting, (Khashei and Bijari 2010; Wang et al. 2012; Adebiyi 
and Adewumi 2014).

Artificial neural networks (ANNs) are also one of the most accurate and extensively applied forecast-
ing models in various real-life applications including social, economics, stock problems, engineering 
and foreign exchange (Khashei and Bijari, 2010). It is because; ANNs are data-driven and self -adaptive 
methods which can be used as universal function approximators. As nonlinear models, the ANNs received 
overwhelming attention in recent literature for time series forecasting, in particular, the prediction of 
the stock market prices.

This chapter contributes to the contemporaneous challenges of the stock price prediction. The aim is 
to capture challenging and frequently changing prices more quickly and minimise risks to stock market 
investors and financial decision-makers. Our study contrasts different time series forecasting tools such 
as ARIMA and ANNs models to accurately predict the future prices of a stock; using Walmart’ stock data 
as an example. Based on daily adjusted closing prices of Walmart’s stock index, our predictive results 
presented here contributes significantly to the higher level of building profitable strategies. Besides, to 
enhance our contribution reliability, we employ some important technical indicators such as simple mov-
ing average (SMA) and moving average convergence/divergence (MACD) as auxiliary forecasting tools.
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Our approach is entirely helpful in providing greater accuracy of the stock market’s price forecast. 
The prediction techniques we present here are up-to-date and can be very useful to identify the potential 
opportunities of buying and selling the stock of interest. The rest of the chapter organised as follows: 
Section 2 discusses the most relevant literature. Section 3 provides the method and input data, and sec-
tion 4 discusses the empirical results. Section 5 concludes.

RELATED LITERATURE

The related literature on this topic is overwhelmingly rich mainly, in the area of forecasting, where both 
ARIMA and the ANNs models extensively studied. As time-series forecasting models, the essential 
functioning of ARIMA and the ANNs is deep-rooted in interpreting the future information based on 
observation carried forward from the past, i.e. the previous observations tell us something about the fu-
ture. That being said, the classical forecasting approach for both ARIMA and ANNs based on regression 
analysis where the specification of a linear parametric relationship between two variables is essential. 
The field of linear prediction is dated back to the pioneering work of Kolmogorov (1941) and Wiener 
(1941), where they set the foundation to solve the signal extraction problem. Adelman and Adelman 
(1959) later emphasised that forecasting models generated from a signal extraction context.

Given the foundation of the linear process, Box and Jenkins (1970) provided a solution to the non-
stationarity (by, differencing the data) and suggested that ARIMA models can provide accurate forecast-
ing results. Thus, as forecasting tools, both models ARIMA and the ANNs, acquired the attention in 
the recent literature mainly, in the field of stock price prediction where the search for accurate results is 
profound. Tansel et al. (1999) contrast the performance of ANNs with other generic algorithms (Gas) 
for time series data modelling. They advocate that the linear optimisation techniques performed better 
than neural networks. To predict the stock’s movement direction, Hansen et al. (1999) used both ARIMA 
and ANNs; their results show that the latter provided more accurate results.

Using Korean stock data index, Lee et al. (2007) compared the forecasting performance of both 
ARIMA and the ANNs; the ARIMA model generates more accurate forecasting results compared to 
ANNs. Forecasting the Indian stock index, Merh et al. (2010) tested the performance of hybrid ARIMA 
and the ANNs. They suggested that in most prediction cases, ARIMA model provided better results 
than ANNs. In recent literature, hybrid forecasting techniques also applied to time series forecasting, 
including ANNs and ARIMA models which yield more accurate predicting results (Pai and Lin, 2005; 
Zhou and Hu, 2008; Khashei and Bijari 2010).

For various real-life applications, Sterba and Hilovska (2010) indicate that both ARIMA and ANNs 
can provide accurate forecasting results. They used both models to linear and nonlinear applications; 
their findings show that for linear time series, ARIMA models provide accurate results, whereas, for a 
nonlinear time series forecasting, the ANNs yields better performance. Wijaya et al. (2010) also contrast 
the performance of ANNs with ARIMA models on forecasting the Indonesian stock exchange. The 
authors argued that ANNs generate better forecasting results than ARIMA model. Kara et al. (2011) 
predicted the direction of the Istanbul stock exchange, using ANNs and SVM. Their findings show that 
both models are useful; however, the predicting performance of ANNs is more accurate compared to 
SVM. Nayak et al. (2015) proposed a hybrid SVM with K-nearest Neighbour approach to predict the 
Indian stock market’s profit and loss. Their recommended model scores relatively good results. Dash 
and Dash (2016) integrated a decision support system with ANNs using efficient computational function 
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and technical analysis rules. The authors concluded that the proposed model engenders the profitable 
trade’s decision points effectively. The literature reviewed here clearly shows for time series forecasting, 
both ARIMA and ANNs models can provide accurate forecasting results.

After a brief review of the literature, in this chapter, we apply both time series forecasting tools, 
ARIMA and the ANNs to predict the future prices of Walmart’s stock. The aim is to provide more insight 
to the already existing literature, the forecasting abilities of ARIMA and the ANNs in predicting the 
future stock’s prices. Besides, the chapter will also compare the forecasting performance of both models.

METHOD AND INPUT DATA

Method

To predict Walmart’s stock price, in this chapter, we apply autoregressive integrated moving average 
(ARIMA), the artificial neural networks (ANNs) models and some technical analysis indicators. The 
technical indicators we apply in this chapter are simple moving average (SMA) and the moving aver-
age convergence divergence (MACD). Our study based on historical daily stock prices of Walmart Inc. 
MATLAB version 2018b is used for implementations.

ARIMA (p, d, q)

In ARIMA models, which also called Box and Jenkins (1970) methodology, the non-stationarity of the 
data transformed into stationary by adding-up finite differencing to the data points. Using lag polynomial, 
ARIMA (p, d, q) can be expressed as below:

This can be written as:where p is the integer of autoregressive term, d is the non-seasonal differences 
integer and q is the forecast error term.

The ANNs Approach

The multi-layer perception (MLPs) ANNs with a single hidden layer is the most broadly applied for 
its high degree of accuracy in forecasting and prediction, (Zhang G. P. 2003; Chen et al. 2003; Zhang 
and Min Qi 2005; Zhang et al. 2008). The multi-layer characteristics consist of hidden, input and out-
put connected by acyclic links. A functional relationship between the layers (input and output) can be 
expressed as follow:
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where Ψj and Ψij are the connection weights (parameters), p & q are the integers of input and output 
nodes, respectively, and εt is the random shock. The most nonlinear activation function used in the 

model is logistic sigmoid function g(x) = 
1

1+ −e x  where, other activation functions (Gaussian, Linear, 
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and Hyperbolic Tangent) can also be applied with diverse modelling applications, Kamruzzaman (2006). 
The ANNs feed-forward single hidden-layer performs the functional mapping from historical observa-
tions of the time series to the future values, Zhang et al. (1998).

Technical Analysis Indicators

Technical indicators are extensively applied in the literature to smooth the data points such as moving 
averages, volatility indicators, market trend indicators and momentum indicators (Murphy 2009; Fayek 
et al. 2013; Nayak et al. 2015). In this chapter, we use two important technical indicators, the simple 
moving average (SMA), and moving average convergence divergence (MACD).

(a) Simple Moving Average (SMA)

According to Nayak et al. (2015b, p. 672), the SMA shown in Figure. 8 smooths the data through the 
process of replacement, i.e., by replacing each element with the average of neighbouring elements defined 
within the window which can be expressed mathematically as:

ΩΛ ΩΛ ΩΛ ΩΛi N
i N i N i N=

+
+(( ) + + −( ) +…+ −( )1

2 1
1  (2)

where 
1

2 1N +
 is the span, the smoothed value for the ith data point is ΩΛi and N is the number of 

neighbouring data points of either side of ΩΛi value. This chapter defines ΩΛi as daily adjusted closing 
prices.

(b) Moving Average Convergence Divergence (MACD)

We use the MACD indicator to assess the price movement of Walmart stock and highlight the potential 
profit-making opportunities. Calculations of the MACD involve the use of exponential moving average 
EMA, which can be mathematically expressed as follows:
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Φ Φ
1

1
1

 (3)

where n is the number of days, Φ represents the smoothing multiplier, p is today’s value, and q is the 
previous day value. Different periods (number of days) can be used to calculate the MACD. In this 
chapter, we apply a 26-period exponential moving average (EMA) from a 12-period EMA; the formula 
for calculating the MACD is as follows:

MACD = 12PeriodEMA – 26PeriodEMA (4)
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The above calculations generate the MACD line along with a nine-day EMA of MACD often called 
the signal-line. Figure. 9 demonstrates the MACD results for Walmart Inc.

Input Data

The data applied in this chapter is a historical daily stock price, which consists of open, low, high, close, 
adjusted close and volume. Daily stock prices data are extensively applied in academic studies (Kim 
2003; Brownlees and Gallo, 2006; Ariyo et al. 2014; Henrique et al. 2018). The daily prices data selected 
are for the period of five years with 1356 observations, obtained from Yahoo Finance for availability. 
The adjusted closing prices indices were chosen for MACD indicator for modelling and predicting the 
potential opportunities of buying and selling the stock of interest, in our study is Walmart Stock. That is 
because the adjusted closing prices represent the daily behavioural activities of the index.

EMPIRICAL RESULTS

ARIMA (p, d, q) Model for Walmart Stock Price Index

The empirical estimation and results we generate in this chapter are based on daily historical data for 
Walmart stock prices, covering the period from January 02, 2014, to May 22, 2019. Figure 1 displays the 
original patterns of the data series. Before applying the ARIMA model, first, we transform the data into 
stationary by removing the linear trend from the data, using MATLAB function (detrend). This process 
enables us to focus our analysis on the fluctuations in the data about the trend.

Figurer 1. Walmart Stock Prices Index
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However, Figure 2 below, visualises the stock prices data for the year 2018, as expected, the detrended 
data has a mean almost close to zero, which helps to reduce the overall variations from the data.

To develop the best ARIMA model for Walmart’s daily stock prices, we follow an extensive set of 
criteria for modelling and forecasting purposes as follows:

1.  Since the data under investigation is a time-series data, we further examine whether the data series 
is stationarity or nonstationary, using autocorrelation and partial autocorrelation functions (ACF 
& PACF) developed by Box et al. (2015). These statistical tests enable us to identify series with 
serial correlations, examine the effectiveness of moving average (MA) model, and to identify the 
significant auto-regressive (AR) lags for model identification. Figureure 3 and 4 for (ACF) and 
(PACF) respectively depict the analysis results. The result outcomes suggest that the first order 
differencing is enough to transform the data into stationary to satisfy the ARIMA model require-
ments, which has a constant conditional mean and variance.

2.  The ACF and PACF results also indicate that at 0 lag spikes, the autocorrelation is relatively high, 
and dies at a first-order lag.

That means, after differencing the data, we should use MA (0) and AR (0) for the best model devel-
opment. Moreover, the cyclical trend indicates the stationarity of the data.

3.  Considering relatively small Bayesian and Akaike Information Criterions (BIC & AIC), and rela-
tively small standard error of the regression (SER).

Figurer 2. Graphical representation for Walmart stock price in 2018
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Figure 3. Graphical representation for (ACF)

Figure 4. Graphical representation for (PACF)
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The exploratory data analyses we present above suggest that ARIMA (0, 1, 0) is the best model to 
provide an accurate prediction of Walmart stock prices for the year 2018. Table 1 shows several diag-
nostic statistical results of the analyses and Figure 5 depicts ARIMA (0, 1, 0).

The result in Figure 5 reflects the graphical performance of ARIMA (0, 1, 0) in predicting Walmart 
stock prices, which is impressive as expected. It also indicates that the predictive capabilities of ARIMA 
(0, 1, 0), can yield a more accurate forecasting result. To enhance the reliability and accuracy of our 
findings presented in Figure 5, it is always good to compare the fitness of different ARIMA models. To 
evaluate the performance of ARIMA (0, 1, 0) results shown in Figure 5, we apply ARIMA (1, 2, 1) as 
an auxiliary tool. Figure 6 gives a clear graphical representation of the predicting outcome.

Looking at the results presented in both Figure 5 and 6, the comparison of ARIMA models (0, 1, 
0) and (1, 2, 1) performances in predicting the stock prices for the year 2018 is almost identical. The 
results are compelling evidence that both ARIMA models (0, 1, 0 and 1, 2, 1) under investigation can 
provide higher forecasting performances. However, to investigate this argument further, we combine 
both ARIMA models to test their capabilities of forecasting Walmart stock prices for the years 2018 
and 2019. By combining ARIMA models, the aim is to improve forecasting performance and obtain ac-
curate and reliable results. The test will also show an impressive result, i.e. which ARIMA model has a 
higher forecasting performance. To assess the forecasting performance of proposed models, we use 1H 
of the year 2018; that is six months of Walmart’s Adjusted Close. That is because the Adjusted Closing 
prices represent more accurate reflections of Walmart’s stock value. For back-testing, the first month 
of the year 2018, is used as an out-of-sample data. Figure 7 depicts the forecasting results for ARIMA 
models (0, 1, 0) and (1, 2, 1).

Table 1. ARIMA (0, 1, 0) MODEL (GAUSSIAN DISTRIBUTION)

Value Standard Error T-Statistic P-Value

Constant 0.025534 0.092859 0.27497 0.78334

Variance 2.0523 0.062978 32.587 6.1715e-233

Table comparison = 9×3 table

Var 1 Var 2 Var 3

Arima (0,1,0) 893.21 900.25

Arima (1,1,1) 892.23 899.28

Arima (1,1,2) 891.58 898.62

Arima (1,2,1) 899.45 906.49

Arima (1,2,2) 892.67 899.71

Arima (2,1,1) 891.59 898.63

Arima (2,1,2) 891.55 898.59

Arima (2,2,1) 897.59 904.63

Arima (2,2,2) 892.67 899.71

Log Likelihood =-444.6044

AIC =893.2089

BIC =900.2518

R. Squared =0.960
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Figure 5. ARIMA (0, 1, 0) of Walmart stock for the year (2018)

Figure 6. ARIMA (1, 2, 1) of Walmart stock for the year (2018)
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The results in Figure 7 show that both ARIMA models are very useful tools for forecasting time 
series data. However, in the above example, and based on the criteria listed in the previous section, we 
observe that ARIMA (1, 2, 1) yields more accurate forecasting results than a random walk, ARIMA 
(0, 1, 0). In addition to the findings presented above, we also apply trend analysis to smooth Walmart’s 
stock prices, using technical indicators such as simple moving average (SMA) and moving average 
convergence/divergence (MACD). The MACD indicates whether to buy or sell the stock, Figure 8 and 
9 visualise the results of SMA and MACD, respectively.

We observe from Figure 9 that the MACD line crosses the signal line at various locations indicating 
possible trade opportunities.

The ANN Model for Walmart Stock

The creation of the ANNs model for Walmart stock, based on Adebiyi et al. (2014) involves two essential 
steps. First, we build the network topology which consists of the number of hidden layers, the number 
if selected hidden neurons and the number of input neurons (10), and the number of output neurons 
(one, in this study). Second, network training which involves selecting the network type and algorithm 
(in our research, Feed-forward backpropagation algorithm) training function (TRAINGDM), training 
and target data input, selecting functions; learning (LEARNGDM), performance (MSE) and transfer 
(TANSIG) function.

Figure 7. ARIMA random walk model (0, 1, 0) and ARIMA (1, 2, 1) forecast performance
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Figure 8. SMA for Walmart stock prices

Figure 9. MACD for Walmart stock prices
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To build a robust ANN model for Walmart stock, we use short-term historical data from February 2, 
2019, to April 30, 2019, including a day of the week as input. The first 60 days it used as training data 
and the last 30 days used to test the model’s prediction performance.

Figure 10 graphically reflects the performance of different network training sessions for various 
network structure models. The best performance of the network structure models is the one that returns 
the smallest Mean Square Error (MSE) as it gives accurate prediction outcomes.

To identify the best model, carefully, we select training and testing data, and the model was trained 
with 20 epochs. In addition, we also note the mean square error (MSE) generated from each training 
sessions of various network structure. Figure 11 depicts the predicted data obtained by the backpropa-
gation neural network (BPNN) for Walmart stock, including testing, validation, training and total data.

The ANN Model Results

After several network training using ANNs, the network structure with the smallest mean square error 
(MSE) at epoch 14, which depicted in Figure 10 is the best network structure to provide high forecast-
ing performance. Table 2 presents the results generated from the testing period and Figure 12 reflects 
the correlation accuracy.

Figure 10. Graphical result of the best in network training of ANN for Walmart stock
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CONCLUSION

The empirical results presented in this chapter suggest that both ARIMA and the ANNs models provide 
accurate forecasting performances, judging from the forecast error for both models. This argument based 
on the quantitative methods applied above using Walmart’s daily stock prices data as an illustrative 
example. The results have shown no significant differences between the two models in terms of their 
predicting abilities. This finding is in line with the work by Sterba & Hilovska (2010) and Adebiyi et al. 
(2014). However, it can be argued that for a short-term forecasting period, the performance of ANNs is 
better than ARIMA models. That is due to the nature of the stock prices, which are incredibly dependent 
on newly revealed information; therefore, they are naturally unpredictable for long-term.

Figure 11. Walmart Stock predicted data for testing, training, validation and the total data generated 
by BPNN.
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Table 2. ANN results for Walmart stock index.

Sample Period Actual Values Predicted Values Forecast Error

01/04/2019 97.03 96.82 0.00493

02/04/2019 96.43 95.94 0.00508

03/04/2019 96.68 96.19 0.00506

04/04/2019 97.59 96.11 0.01516

05/04/2019 98.31 97.93 0.00386

08/04/2019 98.71 98.23 0.00486

09/04/2019 98.17 98.11 0.00061

10/04/2019 99.07 98.76 0.00312

11/04/2019 100.27 99.08 0.00468

12/04/2019 101.02 100.56 0.00455

15/04/2019 101.89 101.43 0.00451

16/04/2019 102.39 102.07 0.00312

17/04/2019 102.61 102.17 0.00428

18/04/2019 102.63 102.18 0.00438

22/04/2019 101.83 100.37 0.01433

23/04/2019 102.53 102.07 0.00448

24/04/2019 102.98 102.11 0.00844

25/04/2019 102.97 101.52 0.01408

26/04/2019 100.99 99.53 0.01445

29/04/2019 101.02 100.56 0.00455

30/04/2019 102.03 101.84 0.00447

Figure 12. Graphical representation of ANN model to the actual stock prices against forecasted values 
for Walmart stock index.
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Our study presents an extensive empirical analysis and results to meet the contemporaneous challenges 
of the stock price prediction. Based on daily stock data, we examined the performance of ARIMA and 
the ANNs models to test their abilities in predicting the future prices of the stock in this case, Walmart 
stock. The results show that the forecasting performance of both ARIMA and the ANNs models are 
equally significant and can achieve excellent results to solve real-life stock price prediction. However, in 
this study, we observe that ARIMA (1, 2, 1) model yields more accurate forecasting results than random 
walk, ARIMA (0, 1, 0) model. As times series forecasting models such as ARIMA and ANNs acquire 
the central attention of the investment decision-makers; nevertheless, for long-term prediction, their 
performance is not always satisfactory.

Additionally, because the stock price data is inherently unstable, however, some empirical evidence in 
the literature (Jain and Kumar 2007; Khashei and Bijari 2010; Sterba and Hilovska 2010) argue, using the 
hybrid-method reduces model uncertainty in time series forecasting. Thus, given the findings presented 
in this chapter and the vast empirical evidence in the literature, the future forecasting techniques using 
hybrid-method can yield more accurate results than traditional artificial neural networks.

REFERENCES

Adebiyi, A. A., Adewumi, A. O., & Ayo, C. K. (2014). Comparison of ARIMA and artificial neural 
networks models for stock price prediction. Journal of Applied Mathematics, 2014.

Adelman, I., & Adelman, F. L. (1959). The dynamic properties of the Klein-Goldberger model. Econo-
metrica, 27(4), 596–625. doi:10.2307/1909353

Ariyo, A. A., Adewumi, A. O., & Ayo, C. K. (2014, March). Stock price prediction using the ARIMA 
model. In 2014 UKSim-AMSS 16th International Conference on Computer Modelling and Simulation 
(pp. 106-112). IEEE. 10.1109/UKSim.2014.67

Babu, C. N., & Reddy, B. E. (2014). A moving-average filter-based hybrid ARIMA–ANN model for 
forecasting time series data. Applied Soft Computing, 23, 27–38. doi:10.1016/j.asoc.2014.05.028

Brown, R. G. (1959). Statistical forecasting for inventory control. McGraw/Hill.

Brownlees, C. T., & Gallo, G. M. (2006). Financial econometric analysis at ultra-high frequency: 
Data handling concerns. Computational Statistics & Data Analysis, 51(4), 2232–2245. doi:10.1016/j.
csda.2006.09.030

Chen, A. S., Leung, M. T., & Daouk, H. (2003). Application of neural networks to an emerging financial 
market: Forecasting and trading the Taiwan Stock Index. Computers & Operations Research, 30(6), 
901–923. doi:10.1016/S0305-0548(02)00037-0

Dash, R., & Dash, P. K. (2016). A hybrid stock trading framework integrating technical analysis with 
machine learning techniques. The Journal of Finance and Data Science, 2(1), 42–57. doi:10.1016/j.
jfds.2016.03.002

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



250

Challenges of Stock Prediction
 

Engle, R. (2001). GARCH 101: The use of ARCH/GARCH models in applied econometrics. The Journal 
of Economic Perspectives, 15(4), 157–168. doi:10.1257/jep.15.4.157

Fayek, M. B., El-Boghdadi, H. M., & Omran, S. M. (2013). Multi-objective optimization of technical 
stock market indicators using gas. International Journal of Computers and Applications, 68(20).

Gardner, E. S. Jr. (2006). Exponential smoothing: The state of the art—Part II. International Journal of 
Forecasting, 22(4), 637–666. doi:10.1016/j.ijforecast.2006.03.005

Hansen, J. V., McDonald, J. B., & Nelson, R. D. (1999). Time series prediction with genetic‐algorithm 
designed neural networks: an empirical comparison with modern statistical models. Computational 
Intelligence, 15(3), 171–184. doi:10.1111/0824-7935.00090

Harvey, A. C. (1990). Forecasting, structural time series models and the Kalman filter. Cambridge 
University Press. doi:10.1017/CBO9781107049994

Henrique, B. M., Sobreiro, V. A., & Kimura, H. (2018). Stock price prediction using support vector re-
gression on daily and up to the minute prices. The Journal of Finance And Data Science, 4(3), 183-201.

Hipel, K. W., & McLeod, A. I. (1994). Time series modelling of water resources and environmental 
systems (Vol. 45). Elsevier. doi:10.1016/S0167-5648(08)70655-5

Jain, A., & Kumar, A. M. (2007). Hybrid neural network models for hydrologic time series forecasting. 
Applied Soft Computing, 7(2), 585–592. doi:10.1016/j.asoc.2006.03.002

Kamruzzaman, J. (Ed.). (2006). Artificial neural networks in finance and manufacturing. Hershey, PA: 
IGI Global. doi:10.4018/978-1-59140-670-9

Kara, Y., Boyacioglu, M. A., & Baykan, Ö. K. (2011). Predicting direction of stock price index move-
ment using artificial neural networks and support vector machines: The sample of the Istanbul Stock 
Exchange. Expert Systems with Applications, 38(5), 5311–5319. doi:10.1016/j.eswa.2010.10.027

Karathanasopoulos, A., Theofilatos, K. A., Sermpinis, G., Dunis, C., Mitra, S., & Stasinakis, C. (2016). 
Stock market prediction using evolutionary support vector machines: An application to the ASE20 index. 
European Journal of Finance, 22(12), 1145–1163. doi:10.1080/1351847X.2015.1040167

Khashei, M., & Bijari, M. (2010). An artificial neural network (p, d, q) model for timeseries forecasting. 
Expert Systems with Applications, 37(1), 479–489. doi:10.1016/j.eswa.2009.05.044

Kim, K. H. (2003). Dollar exchange rate and stock price: Evidence from multivariate cointegration and error 
correction model. Review of Financial Economics, 12(3), 301–313. doi:10.1016/S1058-3300(03)00026-0

Kim, K. J. (2003). Financial time series forecasting using support vector machines. Neurocomputing, 
55(1-2), 307–319. doi:10.1016/S0925-2312(03)00372-2

Kolmogoroff, A. (1941). Interpolation und extrapolation von stationaren zufalligen folgen. Izvestiya 
Rossiiskoi Akademii Nauk. Seriya Matematicheskaya, 5(1), 3–14.

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



251

Challenges of Stock Prediction
 

Lee, C. K., Sehwan, Y., & Jongdae, J. (2007). Neural network model versus SARIMA model in forecast-
ing Korean stock price index (KOSPI). Issues in Information Systems, 8(2), 372–378.

Merh, N., Saxena, V. P., & Pardasani, K. R. (2010). A comparison between hybrid approaches of ANN 
and ARIMA for Indian stock trend forecasting. Business Intelligence Journal, 3(2), 23–43.

Murphy, J. J. (2009). The visual investor: how to spot market trends (Vol. 443). John Wiley & Sons.

Nayak, R. K., Mishra, D., & Rath, A. K. (2015). A naïve SVM-KNN based stock market trend re-
versal analysis for Indian benchmark indices. Applied Soft Computing, 35, 670–680. doi:10.1016/j.
asoc.2015.06.040

Ord, K. (2004). Charles Holt’s report on exponentially weighted moving averages: An introduction and 
appreciation. International Journal of Forecasting, 20(1), 1–3. doi:10.1016/j.ijforecast.2003.09.016

Pai, P. F., & Lin, C. S. (2005). A hybrid ARIMA and support vector machines model in stock price 
forecasting. Omega, 33(6), 497–505. doi:10.1016/j.omega.2004.07.024

Sai, Y., Yuan, Z., & Gao, K. (2007, November). Mining stock market tendency by RS-based support 
vector machines. In 2007 IEEE International Conference on Granular Computing (GRC 2007) (pp. 
659-659). IEEE. 10.1109/GrC.2007.104

Sterba, J., & Hilovska, K. (2010). The implementation of hybrid ARIMA neural network prediction model 
for aggregate water consumption prediction. Aplimat—. Journal of Applied Mathematics, 3(3), 123–131.

Tay, F. E. & Cao, L. (2001). Application of support vector machines in financial time series forecasting. 
Omega, 29(4), 309-317.

Taylor, J. W. (2003). Exponential smoothing with a damped multiplicative trend. International Journal 
of Forecasting, 19(4), 715–725. doi:10.1016/S0169-2070(03)00003-7

Wang, J. J., Wang, J. Z., Zhang, Z. G., & Guo, S. P. (2012). Stock index forecasting based on a hybrid 
model. Omega, 40(6), 758–766. doi:10.1016/j.omega.2011.07.008

Wiener, N. (1942). The extrapolation, interpolation and smoothing of stationary time series with engi-
neering applications: DIC Contract 6037, a research pursued on behalf of the National Defense Research 
Council (Section D2) at the Massachusetts Institute of Technology. Massachusetts Institute of Technology.

Wijaya, Y. B., Kom, S., & Napitupulu, T. A. (2010, December). Stock price prediction: Comparison of 
Arima and artificial neural network methods-an Indonesia stock’s case. In 2010 Second International 
Conference on Advances in Computing, Control, and Telecommunication Technologies (pp. 176-179). 
IEEE. 10.1109/ACT.2010.45

Zhang, G. P. (2003). Time series forecasting using a hybrid ARIMA and neural network model. Neuro-
computing, 50, 159–175. doi:10.1016/S0925-2312(01)00702-0

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



252

Challenges of Stock Prediction
 

Zhang, G. P., & Qi, M. (2005). Neural network forecasting for seasonal and trend time series. European 
Journal of Operational Research, 160(2), 501–514. doi:10.1016/j.ejor.2003.08.037

Zhou, Z. J., & Hu, C. H. (2008). An effective hybrid approach based on grey and ARMA for forecasting 
gyro drift. Chaos, Solitons, and Fractals, 35(3), 525–529. doi:10.1016/j.chaos.2006.05.039

ENDNOTE

1  According to Taylor (2003), multiplicative exponential smoothing involves modelling the local 
slope by smoothing the successive ratios of the local level which leads to a forecast function that 
is product of level and growth rate.
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ABSTRACT

The value of a firm is equal to the value of all projects in its assets. Investment decision is taken based 
on expected costs, knowledge of techniques, and risk perception; all of which are parameters of firm 
valuation. The research in this chapter is based on a real company in the household appliance indus-
try. The company has a factory storage in Istanbul, Turkey. Two alterative heating projects (infrared 
and natural gas) are developed for the storage space according to project characteristics and heating 
requirements. The initial investments and operating costs are determined by market prices. According 
to the results, electric infrared heating is most of the time more favorable when the ceiling is high. An 
investment decision specifically for the factory storage is made. A discussion section on results is also 
available. Heating and cooling is a strategic industry for European Commission. The research can guide 
academicians and practitioners in this field.

INTRODUCTION

Laro and Pratt (2011) point out that the first step in determining the value of a firm is to define the con-
cept of value. Although the most relied definition is fair value, there are others such as investment value, 
intrinsic value, and transaction value. Fair value is defined as the current value in a market where both 
buyer and seller are willing and knowledgeable and they are not in a rush to buy and sell. Investment 
value is the value specific for an investor. Especially for firms, the value of a firm may be different for 
different investors due to synergy considerations. Intrinsic value is the theoretical value that is inde-
pendent from market conditions and is likely to be computed by an analyst. Transaction value requires 
a history of previous sales where the firm or benchmark firms are sold either completely or partially.
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According to Matschke et al. (2010) valuation is the process of determining a value for a specific 
valuation object for someone who is interested in the value of valuation object which is most of the time 
monetary. For the purposes of this book, valuation refers to firm (also called as business, or company). 
The valuation may be for the whole firm or for the part of it such as a facility, project or division, and 
shares of the company.

Mercer and Harms (2008) argue that the value of a firm can be best determined by the current value 
of all cash flows to the firm which are forecasted with the assumption that the firm has infinite life and 
discounted to today where project risks are considered.

As explained by Feldman(2005), several issues arise while valuing a private firm. Some of these 
include deciding which valuation technique is adequate, determining the amount of discount buyers may 
demand in the market, valuing affiliates, tax considerations and method to determine cost of capital.

According to Damodaran (2001) there are three approaches to valuation. The first one is discounted 
cash flow which is previously mentioned. The second one is relative valuation which requires the use 
of one / combination of multiples and benchmark firms. And the third one is contingent claim valuation 
where option pricing model is used.

The value of a firm is equal to the net present value of the all of the projects which it has in its assets. 
Kodukula and Papudesu (2006) think that project valuation is a critical process where a dollar value is 
determined for a project. They think that a proper project valuation require to subtract life time project 
costs from project revenues. The important factors for project valuation are to determine the initial and 
operating phase cash flows for the entire project life, discount rate, and availability of management 
decisions. These decisions (“real options”) include deferring, abandoning, expanding, and contracting 
the project.

Investment decision is one of the core concepts of corporate finance. Virlics (2013) thinks that in-
vestment decision is taken based on expected costs, knowledge of techniques, and risk perception all of 
which are parameters of firm valuation. Investment is an allocation of resources. And since the resources 
are scarce, it is crucial to allocate the funds to correct project/ projects to avoid bankruptcy.

Lukashevich et al. (2018) see investment decisions as often being a selection of alternatives under 
constraints. In firm valuation, we have budgetary constraints among alternative projects. It may not pos-
sible to operate with multiple projects in parallel. Moreover, in some projects, accepting a project might 
mean rejecting the alternative because the alternative is no longer necessary to apply or there are technical 
constraints such as lack of space, license, equipment and staff. These projects are mutually exclusive. 
Therefore, the most attractive project needs to be chosen. The alternative investment projects may be 
selected based on a combination of capital budgeting techniques such as net present value, profitability 
index, internal rate of return, return on investment and payback period.

The motivation of this paper is to propose a framework for firm valuation in heating and cooling 
industry. Heating and cooling is a strategic industry for European Union. It consumes roughly half of the 
energy in EU. European commission targets demand reduction, use of renewable energy, and reduction 
in waste heat. This is also critical for energy supply security. There is clearly a need to renew the current 
systems with new energy efficient ones. In addition 75% of the resources come from fossil fuels and it is 
clear that decarbonization process would help meet climate change objectives. Therefore, this research 
can guide these new projects to be properly appraised. (European Commission, 2016)

In this study, two different heating projects are designed for the factory storage of a real-life company. 
The projects are alternatives and mutually exclusive. One of the projects include natural gas radiant 
tubular type heating while in the other electric infrared heaters are used. For the specific properties of 
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the storage, the appropriate heaters are chosen for the projects and placing of the units is planned. The 
initial investments are determined for the alternatives by using the best offers in the market for several 
investment items. Then the operating costs which are natural gas, electricity, and maintenance costs are 
determined for both projects based on heating requirements and the properties of the heaters selected. 
Finally, alternative projects are compared based on net present values of the projects and investment 
decision is made.

The rest of the chapter is organized as follows. Section 2 demonstrates some of the important works 
available in the literature. In section 3, presentation of the research scope and net present value method 
are given. In Section 4, research results and investment decision is provided. Section 5 includes some 
discussion on research results and further decision-making criteria. Finally, in section 6, concluding 
remarks are given.

Background

Buying a heating equipment is an investment even if it is used at home. Capital budgeting techniques 
might therefore be used for the decision to buy the equipment. Mutually exclusive projects as applied in 
this research can also be valued with net present value. (NPV)

Wurtzebach and Waller (1983) work on energy efficient home components that generate energy cost 
savings. For the purchase to be financially feasible, during the life span of the equipment the present 
value of cost savings generated by the purchase should exceed the monetary value of the purchase. This 
is also known as a positive net present value project. (NPV) Mutually exclusive projects such as choos-
ing from several efficient water heaters can also be valued with the same technique. On the other hand, 
according to the principle of value additivity, the value of a home which includes a positive NPV energy 
efficient component increases by the amount of NPV.

In the literature, there are different approaches to valuation in energy industry. Accounting informa-
tion is used in firm valuation. Net book value is an accounting measure to compute the value of assets 
after depletion, depreciation, amortization and impairment.

According to Harris and Ohlson (1987), there may be different methods used while capitalizing ex-
ploration costs of oil and gas companies. These are full costing method and successful efforts method. 
However in oil and gas industry, there are uncertainties that arise due to the fact that future cash flows 
are not known as success of the exploration is yet to be determined. This is a well-known challenge in 
firm valuation in energy industry.

According to Thompson et al. (2004), there are many factors to be considered when making valuation 
in the energy industry. Some of these include optimization of the energy system to generate maximum 
net expected cash flows, energy price changes, and environmental factors.

They developed models for valuation of hydroelectric and thermal power plants. The models include 
optimization of the systems, such as capacity and equipment to be selected. Energy price is known to 
be mean reverting and might have price peaks. There are many environmental concerns including the 
minimum and maximum amount of water to be used.

Key performance indicators (KPI) are also used in firm valuation. It is an accounting based value 
showing the performance of the firm. There is no universally accepted KPI however, some are used 
more frequently in certain industries.
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Osmundsen et al. (2006) used a KPI – RoACE for valuing international oil and gas companies. Ro-
ACE is the net revenue adjusted for minority shares and net financial items after tax as a percentage of 
average capital employed. Capital employed is the sum of funds collected from shareholders and net 
interest-bearing debt. They find that changes in valuations are explained by the changes in the price of 
oil, oil and gas production and reserve replacement.

The weighted average cost of capital (WACC) is known as the weighted average cost of all funds 
used to finance a firm’s assets. These funds include shareholders’ equity and liabilities. Generally, firms 
target projects with a return on investment (ROI) value higher than WACC. For valuation practice, due 
to this expectation of return, expected cash flows are often discounted by WACC.

Pierru and Babusiaux (2008) study the valuation of an international firm where different tax schemes 
are available for different projects. It’s known that interest is tax deductible in most countries and this 
creates a “tax shield” effect which increases firm value. The cost of debt is therefore reduced by the 
amount of tax rate as a common practice in calculation of WACC. However, when there are multiple 
tax schemes an international company might optimize its debts according to these rates. They therefore 
argue that for an international company such as an oil company with multiple fields can use ATWACC 
(after tax weighted average cost of capital) as an improved version of WACC for valuation purposes.

The cash flow assumptions used in firm valuation are often not precise. If risk and uncertainty exist 
there are additional techniques that can be applied. These include sensitivity analysis, simulation, deci-
sion tree, and real options.

Ucal and Kahraman (2009) think that energy investments have special properties such as long dura-
tion, capital intensive nature, and risk and uncertainty. They conclude that fuzzy real options may be 
used to minimize these effects.

Real options are often used in valuation. There are some works in the field of heating valuation which 
use this technique. They try to model the system like financial derivatives. Because management deci-
sions are much like options contracts. The rest of the work is then to solve the math by using options 
valuations techniques.

Kienzle and Anderson (2010) proposed a model with Monte Carlo simulations technique and real 
options method to value energy hubs. Because depending on the volatility of the market prices of energy 
inputs, the operation of energy hubs can be adapted. An energy hub is a system where there are multiple 
inputs such as electricity and natural gas and multiple outputs such as electricity, heating and cooling.

Tobin’s q is a market based firm valuation technique. It is calculated by dividing market value of 
the firm to the replacement value of the assets. The ratio is especially high when the company has high 
amount of intangible assets.

Gilje and Taillard (2017) study Tobin’s q as an indicator of firm value. They specifically work on the 
relationship between hedging and firm value. Hedging can be achieved by obtaining financial derivatives. 
Basis risk can exist in this process which is the difference between the price of underlying asset and the 
actual asset. They find that as a result of basis risks, firms tend to sell assets, reduce investments, and 
lower financial leverage.
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MAIN FOCUS OF THE CHAPTER

Presentation of the Scope of the Research

This study is based on X household appliance company which was established in 2001 in Istanbul, Tur-
key. The company is one of the leading brands in Turkey. For confidential reasons the company will be 
mentioned as X company in the rest of this research.

X Company has a daily production capacity of 25.000 units and a total facility space of 55.000 m2 
around the World. The company has 350 staff members.

The heating Project will take place in a prefabricated area of 1.300 m2. The place has a width of 
23, 33 m, length of 55, 79 m and height of 9 m. The place is previously inadequately heated by local 
electric heaters.

The building is prefabricated, the ceiling is high, the area to be heated is large and the doors are open 
due to loading and unloading which lead to losses of heat. The investment decision is to choose from 
industrial infrared electric and natural gas heaters.

The heating project will take place in the factory storage the properties of which is previously men-
tioned. There are 40 staff members working in the building. The building is facing the south. The sketch 
of the project area where the local heating investment will take place is given in Figure 1.

In this study two different projects are developed for the heating of this building. The alternative 
projects are natural gas heating and electric heating. For each of the projects, the amount and type of 
the heaters are determined. The initial investment and operating costs are obtained by the best offers of 
the suppliers in the market. These costs are then discounted with net present value method. Investment 
decision is made based on these results.

Net Present Value Method

As mentioned in the background section of this paper, there are several methods used in valuing energy 
firms. These include capital budgeting techniques such as internal rate of return, payback period and 
profitability index.

The firm analyzed in this chapter has two mutually exclusive projects. An important consideration is 
which method to choose in valuing the firm. The decision is straightforward in this case since net present 
value method is known to be superior when mutually exclusive projects exist.

Net present value – NPV (also called discounted cash flow – DCF) is the most common technique 
used in firm valuation. Most of the time NPV is required before contingent valuation. Therefore, under-
standing fundamentals of the technique is crucial in applying different techniques of valuation.

Figure 1. Sketch of the factory storage
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The formula for NPV used in firm valuation is given below. As indicated by Damadoran (2011), the 
value of firm is calculated by the present value of cash flows generated by the firm. A company has three 
types of cash flows which are operating, investment, and financing. For firm valuation purposes, only 
cash flows related to operating and investment and taxes are used in this phase. The discount factor is 
WACC – weighted average cost of capital. N indicates number of years in which cash flows are generated.

Value of Firm CF to firm t
WACCt

t N

t     
=

+( )=

=

∑
1 1

 

In order to effectively describe how net present value is calculated the famous machine question of 
Fisher (1907) can be asked in a different way. Because this illustration of Fischer for machine valuation, 
is today common practice for firm valuation. This technique is also used as the method of this study.

An investor wants to yield 5% interest from an investment of 10 machines each of which generates 
$ 100 income annually. The cost of renewal for all machines per year is the cost of one machine which 
is $ 772. What should be the price investor needs to pay for buying the machines? The answer turns 
out to be $ 4.556. Because net income divided by interest gives the investment required. ($ 100 * 10- $ 
772) / 5% = $ 4.556

The mathematical proof is available in the reference for readers who are interested. But what is more 
interesting for valuation purposes is why this result happens to be $ 4.556.

One of the machines is new and will generate the return for the next 10 years. The next machine has a 
life of 9 years. Decreasing in the same trend, the duration of the last machine is one year. So the answer 
to the question of the amount of the investment required should be exactly equal to the income generated 
by this machines which is calculated by the net present value under the 5% target return.

The net present value is the present value of return generated and notated by “a” discounted by in-
terest rate “i “for next year, that is a / (1 +i). Note that 1 is used in the formula to indicate that interest 
is invested together with principle to generate return during the life of investment. The next year the 
present value of return a would be a / (1 +i) 2. And in the final year the present value of the income is 
a / (1 +i) m where m is the investment duration. Note that the denominator is increasing over time to 
reflect time value of money.

The value of the machine in our example may be computed with the following Net Present Value 
(NPV) formula. v1 in the formula is the NPV for the machine.

V a
i

a
i

a a
ii m m1 1 2 11 1 11

=
+( )

+
+( )

+…+ +
+( )+( ) −  

The income generated in this example is constant, allowing a special technique called annuity. How-
ever, the income might be different for different years as in this research. The same formulation will be 
valid except the annuity notated by “a” will be different each year. That would be a more generalized 
case of this specific example.

Returning to the example, the income of the first machine is computed with the following formula.
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This can be computed to obtain $ 772. One needs to compute all 10 terms to obtain the result. Note 
that for the second machine there will be 9 terms that is the project life of the project. (m=9) The last 
term which is 100 / (1+0,05) 10 would disappear. For the third machine m=8 and it would decrease so on.

Once again since this is a special case, for the ease of calculation annuity formula, table, spreadsheet 
or calculator can also be used. And the summation of the net present income of all machines gives the 
required investment of $ 4.556. ($772 + $711 + $646 + $578 + $508 + $433 + $355 +272 + $186 +$95)

SOLUTIONS AND RECOMMENDATIONS

Valuation of the Natural Gas Heating

The quantity and type of heaters are determined by m2 area to be heated in natural gas radiant heating 
systems. For the factory storage of the X Company, 55kW – BH55 ST type heater is chosen. This is a 
tubular type radiant heater appropriate for 1.300 m2 space.

Each heater has a capacity of 300 m2 area heating. Therefore 5 BH55 ST natural gas radiant heaters 
are required. They consume 5, 73 Nm3/h of natural gas and 500 W electricity per hour. The length of 
the heater is 19 m. The placing of the heaters in the project area is designed and shown in plan view in 
Figure 2.

The amount of investment required for the natural gas heating units and installation is given in Table 
1. The investment amount is determined by the best offers of the major companies in the market. Ac-
cordingly, the natural gas heating project requires an initial investment of € 10.380.

The current natural gas price is TL 0, 09088778 (Turkish Lira) /kWh. 1 m3 is roughly equal to 10 
kW. As mentioned above each BH 55 ST natural gas tubular radiant heater consumes 5.73 m3/h of natu-
ral gas. Therefore for 5 units, an hourly natural gas operating cost of TL 28,65 is required. The devices 
operate 10 hours actively during the day considering heating requirements. This is a daily natural gas 
consumption of TL 286, 67. For 6 months heating, and 20 working days per month, the annual natural 
gas operating cost is TL 34.400 or € 7.013.

Each heating unit consumes 500 Watt / hour electricity. Since there are 5 devices, an hourly electric-
ity consumption of 2,5 kW is required. For 10 hours heating requirement / day and 6 months heating an 
annual electricity consumption of 3.000 kW/ year is required. The electricity price is TL 0,2532/ kWh. 
Therefore, an annual electricity consumption of TL 759,6 or € 154,87 is required.

Figure 2. Industrial Radiant Natural Gas Heater Placing
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Each device requires an annual maintenance of TL 300. Therefore for 5 heaters, an annual mainte-
nance cost of TL 1.500 or € 305, 82 is required.

The discount rate can be computed as the summation of risk-free rate and risk premium. Eurobond 
periodic interest with a duration of 7 years for the Republic of Turkey is 3, 25%. A risk premium of 1% 
is applied for the project. The discount rate is therefore computed as 4, 25%.

As shown in Table 2, annual operating cost is obtained as the summation of natural gas, electric 
consumption and maintenance costs. Annual operating cost for the first operating year is 7.013,39 + 154, 
87 + 305, 81 = € 7.474,08. The operating cost for the following years is computed with an assumption 
of 1% annual inflation rate. The net present value of operating costs is € 45.728,44. The total lifetime 
cost of the natural gas heating project including the initial investment is € 56.108,44.
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NPV = € 45.728,44 + € 10.380,00 = € 56.108,44. 

Valuation of the Electric Heating

In electric infrared electric heating, the type and amount of heaters are determined by the m2 area of 
the space to be heated. The space where heating system will be applied is 1.300 m2. When technical 
properties of the electric infrared heaters are considered IR-CH90 9 kW heater model is chosen as the 
heater of the project.

Table 1. Calculation of Investment Required

1. Initial Investment (EURO) Unit Price Amount Total Price

1.1. Heating Device 1.400,00 5 7.000,00

1.2. Control Panel 250,00 1 250,00

1.3. Flue Exit Set 110,00 3 330,00

1.4. Installation 500,00 1 500,00

1.5. Electrical Installation 300,00 1 300,00

1.6. Connection Hose 30,00 5 150,00

1.7. Project Fees 1.850,00 1 1.850,00

Total Investment (EURO) 10.380,00
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Each heater has a 90 m2 area heating capacity. Therefore 13 IR-CH90 are planned to be placed in the 
factory storage as in Figure 3. Each heater consumes 9 kW/h electric energy per hour.

The initial investment includes several equipment and installation. The prices of these are determined 
by choosing the best offers in the market. The amount of initial investment required is € 5.250. The 
calculation of the investment is presented in Table 3.

The major operating cost of the industrial electric heater is the cost of electric energy. Each device 
consumes 9kW/h electric energy per hour. The total electric energy consumption for the 13 devices in 
an hour is therefore 117 kW/h. For 10 hours of heating in a day, daily electric energy consumption is 
1.170 kW/day. As mentioned in the valuation of the natural gas heating, electric price is 0, 2532/ kW/h.

Daily energy consumption is therefore TL 296, 24. For 20 working days / month and 6 months work-
ing, the operating cost of electricity is TL 5.924,88 / month, and TL 35.549,28 / year or € 7.247,71.

Another operating cost for electric heating is maintenance. Each IR-CH90 industrial infrared electric 
heater has TL 80 cost of maintenance / year. This is an annual cost of TL 1.040 for 13 heaters or € 212, 03.

Annual total operating cost is computed as the summation of electric cost and maintenance cost. So the 
operating cost for the first operating year is 7.247,71 + 212, 03 = € 7.459,74. Cash flow for the electric 
heating project is given in Table 4. The operating cost for the following years are computed under the 

Table 2. Cash Flow for Natural Gas Heating Project

t=0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

1. Initial Investment (EUR) 10.380,00

2. Operating Cost (EUR) 7.474,08 7.548,82 7.624,31 7.700,55 7.777,55 7.855,33 7.933,88

2.1. Natural Gas Consumption 7.013,39 7.083,53 7.154,36 7.225,91 7.298,17 7.371,15 7.444,86

2.2. Electricity Consumption 154,87 156,41 157,98 159,56 161,15 162,77 164,39

2.3. Maintenance Cost 305,8166 308,87 311,96 315,08 318,23 321,42 324,63

Figure 3. Industrial Electric Heater Placing

Table 3. Calculation of the Investment Required

1. Initial Investment (EURO) Unit Price Amount Total Price

1.1. Industrial Type Electric Heater- 9 kW- CH-IR 90 250,00 13 3.250,00

1.2. Electrical Installation 1.000,00 1 1.000,00

1.3. Control Panel 500,00 1 500,00

1.4. Installation 500,00 1 500,00

Total Cost (EURO) 5.250,00
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assumption of 1% annual inflation rate. Net present value of the operating costs when discounted with 4, 
25% as in the valuation of the natural gas heating section of this study is € 45.670,72. The total lifetime 
cost for the electric infrared heating system including the initial investment is therefore € 50.890,72.
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NPV = € 45.640,72 + € 5.250 =€ 50.890,72. 

Investment Decision

Two projects are developed for the heating of the factory storage of the X Company. The projects are 
mutually exclusive. In other words, only one of them can be applied. Therefore, the project with better 
capital budgeting results should be preferred. The capital budgeting technique used in this study is net 
present value.

The projects have two main components. These are initial investment and operating costs. The op-
erating costs are close to each other; net present value of € 45.728,44 for the natural gas heating project 
and € 45.640,72 for the electric heating project. It should also be noted that roughly 94% of the natural 
gas heating operating costs is natural gas cost which is a fossil fuel. Whereas for the electric heating 
project roughly 98% of the operating costs are electric energy costs which may be generated by renew-
able energy sources.

Although out of scope of this study, these types of voluntary emission reductions may result in direct 
and indirect cash returns to the firm which reduces the carbon emissions often through governmental 
incentives, market-based solutions and public relations efforts. This might sometimes be a factor in 
investment decision.

Table 4. Cash Flow for the Electric Heating Project

t=0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

1. Initial Investment (EUR) 5.250,00

2. Operating Cost (EUR) 7.459,74 7.534,34 7.609,68 7.685,78 7.762,64 7.840,26 7.918,66

2.1. Electricity Consumption 7.247,71 7.320,18 7.393,39 7.467,32 7.541,99 7.617,41 7.693,59

2.2. Maintenance Cost 212,0329 214,15 216,29 218,46 220,64 222,85 225,08
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For the initial investment, there is a dramatic difference. Investment is € 10.380 for natural gas heat-
ing project and €5.250 for the electric heating project. Therefore, total net present values of investment 
required are € 56.108,44 for natural gas heating project and € 50.890,72 for electric project. This is a 
potential € 5.217,72 of cost saving and more 10% of difference in NPV of these projects. Therefore, 
electric infrared heating system should be preferred over the alternative project of natural gas radiant 
tubular heating. More considerations are given in the following section.

DISCUSSION

Methodological Discussion

The method used in this chapter is Net Present Value. The method is the most reliable when comparing 
mutually exclusive projects as in this chapter. However, one should be aware that in different valuations 
where there are not mutually exclusive projects other methods could be more reliable.

According to Milis et al. (2009), payback period measures the time required for the cash flows to 
cover initial costs of the investment. According to the authors this is the least reliable technique. Because 
this would lead to the selection of projects with fast payback while disregarding those with long project 
duration. Considering most energy investments have long project duration, this method may not be very 
effective for the industry.

Internal rate of return is the discount rate computed when cash inflows are to equal cash outflows. 
This is an improvement because this is a dynamic method where time value of money is considered 
and is suitable with long project durations. However, there are still some weaknesses. The result of the 
method is a percentage which makes it difficult to compare projects with different size and time pattern. 
Most importantly, when mutually exclusive projects exist, due to the inability to determine discount rate 
project risks cannot accurately be reflected in valuation.

Finally, it should be noted that net present value is accurate if assumptions are correctly determined. 
The assumptions are cash flow to the firm, discount rate and appraisal period. Note that in this study 
cash flows are determined by using real market prices and using escalations when needed, discount rate 
computation is given and appraisal period is based on economic life of the equipment.

Project Discussion

There are three electric lamps all of which has 3kW power within each 9kW industrial electric infrared 
heater. This embodies a cost saving potential due to the ability to operate each of them separately. These 
lamps also have different wave lengths which results in different surface heat and reaction times. The 
use of short wavelength halogen infrared lamps may result in energy efficiency.

Contrary to central heating, combi type singular natural gas heating, electric infrared heating sys-
tems are effective in local heating. The heaters might be turned off in the places that aren’t used or that 
heating is not required.

Infrared heaters can be activated in the region to be heated, and they have the potential to heat the 
specific region locally within 3-5 minutes where the light is effective. In addition, the electric heaters 
are easily installed, and upon demand can be deinstalled and reinstalled to where they are needed. For 
this no project drawings, costs and official permits are required.
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Power control is not fully applicable in natural gas radiant heating systems where the ceiling is high. 
Long wave heating property of the systems requires time to reach the target heating level. Energy con-
sumption in this period should also be considered.

As seen in the results of our study, natural gas heating systems generally have higher initial invest-
ment and installation costs than electric heating systems. The deinstallation and reinstallation of natural 
gas radiant systems is more difficult and takes time when compared to electric infrared heating systems. 
Yet, this requires project drawings and official permits.

In addition, some natural gas radiant heating systems with no fluke gives the excess gas to the place 
to be heated which is harmful for human health and environment.

Despite these factors natural gas radiant heating systems have energy cost advantage in buildings 
with low ceiling and good insulation when compared to electric infrared heating systems.

The decision for heating systems have many choosing criteria such as geographical conditions, ceil-
ing height, building insulation, roof insulation, number of doors and windows, and whether there is air 
flow inside.

Additional criteria might include the properties of the place to be heated, the requirements of the 
users, installation and operating costs, energy costs, sustainability and availability of energy, whether it 
is environmentally friendly, not harmful for human health and safety, easily applicable to the place to 
be heated, appropriate for decorative concerns, guarantee period, availability of maintenance service, 
cost and quality of spare parts.

FUTURE RESEARCH DIRECTIONS

Determining the assumptions correctly is key for an accurate valuation model. However, this is not al-
ways easy in a dynamic industry. As Vorsatz et al. (2015) point out, there are incentives in the heating 
and cooling industry which promote efficiency gains. In addition, firms tend to decrease their energy 
costs by renewing their heating and cooling projects. However, in some workplaces, the temperature 
is not comfortable. Therefore, despite improvements in unit energy costs, total energy costs may not 
decrease for these cases.

In addition, heating and cooling energy consumption may not remain constant which is a consider-
ation in valuing these projects. The increases in GDP tend to increase energy consumption. However, 
efficiency gains and tendency to work in smaller areas should be considered in future research.

The viability of models in this field can be maintained by a careful consideration of the factors above. 
The valuation in this chapter considers both current and future expected energy consumption. The equip-
ment and installation costs are determined by the best offers in the market. Researchers are encouraged 
to check the prices by the time of their research. The actual natural gas and electricity prices and future 
changes also need to be forecasted. There may be also possible changes in the required heating and cool-
ing levels through the life of the project. The Eurobond price is also obtained as an indicator for cost of 
capital. This market price should also be obtained for future research.

For further research, valuation for externalities can be included. It is a known fact that the carbon 
emissions generated by the industry constitutes a burden for the environment. These effects can be quanti-
fied and analyzed in valuation. On the other hand, there are also some cases where companies generate 
extra income by the emission reductions which might be considered in future research.
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CONCLUSION

As explained by Pinto et al. (2010) valuation process include analyzing the firm, financial statements, 
and other disclosures, creating a pro forma budget, choosing the valuation model, preparing the valua-
tion and decision making.

Koller et al. (2010) explain drivers of value. In firm valuation, value is created when discounted cash 
flows (DCF) increase. Therefore, the value is created when there is a positive difference between the 
discounted value of cash invested and cost of investment. In other words, value is created by a sustain-
able increase in ROIC – return on invested capital and revenue.

As Graham (2016) suggests investors need to be aware of risks. If a bond issuing company have debts 
of $ 10 billion and they have $ 30 billion, there is a margin of safety of $20 billion before the bondhold-
ers would suffer a loss. Similarly, we know in firm valuation that there is a probability that expected 
cash flows might not be realized. Therefore as a safety margin, a risk premium is included within the 
discount rate in valuation.

The literature review shows that in the field of energy and particularly in heating valuation, one needs 
to consider optimization of the system before the actual valuation. Therefore in this research, the place to 
be heated is modelled with two alternative projects. These projects are developed with real life products 
and costs which are best applicable to the project. A quick generalization of the research results in this 
respect is that when the ceiling is high, electric infrared systems are preferred over natural gas heating. 
Conversely, when ceiling is low natural gas may be preferred.

Many inputs of the valuation can be categorized in two major groups. These are initial investment and 
operational costs. For most of the cases, initial investment for electric infrared systems are lower than that 
of the natural gas heating projects. However, the operating costs vary based on the project characteristics.

Two alternative projects are designed and valued in this study. The total costs of natural gas project 
(€ 56.108) is higher than that of electric heating project. (€ 50.891) The investment decision is electric 
project for this case which also brings renewable energy production potential as an additional environ-
mental gain.

A procedure for design of the project based on area and heating and cooling requirements is given. 
The computation of various initial and operating costs is discussed. There is a need to use actual prices 
by using market offers for equipment and installation and energy costs. The market rate of Eurobond 
is also obtained for the research. The possible changes in these variables should also be considered for 
valuation.

Heating and cooling industry is one of the strategic areas chosen by European Commission to battle 
against climate change. Due to the incentives in this field, many projects are expected to be developed. 
This research might help academicians and practitioners in this field on how to properly develop and 
value companies in the industry.
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ABSTRACT

Logistics structures playing significant roles in the economic development of countries are irreversible 
investments. The exact valuation of them could be difficult due to various uncertainties and problems. 
This chapter illustrates a methodological way to be able to make an investment decision about the cre-
ation of a logistics hub in Of-Iyidere region. Under given assumptions, the study findings indicate that 
(1) the investment has a positive net present value under three different cost of capital rates, which are 
7.5%, 10%, and 15%; (2) the internal rate of return is 18.5%; (3) the payback period is 7 years 8 months; 
and (4) the discounted payback periods are calculated as 10 years 1 month, 11 years 3 months, and 14 
years 11 months according to the aforementioned cost of capital rates. Moreover, the chapter discusses 
basic project valuation challenges and presents solutions to improve the practice of logistics hub ap-
praisal. So, the paper exhibits an essential guidance and policy support tool to highlight the potential 
of logistics hub infrastructures in Turkey.

INTRODUCTION AND BACKGROUND

According to the data of Clarksons Research, which is the world’s leading provider of integrated ship-
ping services, on average 80 percent of the world trade is realized by maritime transport (Clarksons 
Research, 2019). There are several participants in the sector and the flow of funds constitutes an essential 
share for the world trade. In the sector where the risks are high, making the right investments at the right 
time is the most important key to success in the market. From this perspective, among the developing 
countries, Turkey connects the centers of production and consumption since it takes place in the most 
geographically and economically convenient location where it is close to many countries and borders. 
To be able to benefit from this important advantage, there is a need for logistics hub center where many 
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integrated logistics activities such as transportation, distribution, storage, handling, export, import, and 
transit trade could be carried out easily. Similar to the world trade transport data, approximately 85 
percent of Turkey’s foreign trade is transported by sea (Turkish Chamber of Shipping, 2018). The great 
proportion of maritime transport in trade has constituted a source of motivation for this study. The high 
share of maritime transport within the trade volume as well as the specific risks of the sector show that 
the logistics hubs and ports where sea transportation is carried out should be subject to special consid-
eration and valuation.

Palšaitis and Bazaras (2004) and Europlatforms (2004) define the logistics centers as the hub of a 
specific region where all logistics activities related to transport and distribution both for national and in-
ternational transit are carried out on a commercial basis by various operators. These activities may include 
many integrated services such as storage, handling, consolidation, decomposition, customs clearance, 
export, import and transit operations, infrastructure services, insurance and banking, consultancy, and 
production. Starting from the local scale, the logistics center can be a regional, international and global 
center of attraction as far as its technical and legal infrastructures and geographical locations permit this. 
Turkey could be considered as a regional transportation project area in this context. However, global 
developments and inter-country economic cooperation have made countries face serious competition 
in world markets. In this fierce competition environment, both the countries and the enterprises need to 
make new capital investments in order to be successful and to survive. Therefore, especially in develop-
ing countries such as Turkey, capital investments will be a natural extension of these developments in 
the future.

The most important step in the development of trade relations between the European Union (EU) 
Countries and Central Asia and the Caucasus is the transportation corridor. In 1993, EU Commission 
- via the Brussels Declaration- has started to implement the Transport Corridor Europe-Caucasus-Asia 
(TRACECA) project, an international transport program involving the European Union and 14 member 
States of the Eastern European, Caucasian and Central Asian region, in order to strengthen the trade 
and transportation of Azerbaijan, Armenia, Georgia, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan 
and Uzbekistan to integrate them with the international economy. On 8 September 1998, the project 
started with the approval by the State Parliament of total 12 countries including Turkey, Ukraine, Mol-
dova, Romania, and Bulgaria. The accomplishment of this project aiming at the development of trade 
and transportation systems in order to improve the cooperation between countries depends primarily 
on the realization of international issues such as international road, air transportation, railway and sea 
transportation systems, traffic prominence, environmental sensitivity, transportation security, and com-
petitiveness in the transfer of goods.

The western part of Turkey, which is located at the center position of this transportation corridor, has 
the required size and the capacity in terms of maritime transport. However, both the Ministry of Trans-
port and Infrastructure data and the analyses carried out within the scope of TRACECA project reveal 
the need for an alternative port and logistics center to the ports of Batum and Sochi in the eastern part 
of this transportation corridor. With the completion of the Baku-Tbilisi-Kars railway, Ovit connection 
tunnel and Rize-Erzurum road by the end of 2016, both the east-west and north-south axes will provide 
a national and international transport corridor. The Of-Iyidere watershed, located on the TRACECA 
transit route, will be the opening point of the region with the Batumi-Samsun railway project. In 2013, 
in this respect, the Turkish Ministry of Environment and Urbanization has declared Of-Iyidere region, 
which is located on the border of Rize and Trabzon, as a special project area for the establishment of a 
logistics center area including a port logistics hub. Undoubtedly, these expectations and developments 
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increased the importance of capital investments. The use of the right methods and criteria in the valuation 
of capital investments will be an important factor in the realization of the objectives of the economy and 
enterprises. The increasing importance of capital investments has become a specific area of academic 
discipline. In other words, the project valuation has begun to be dealt with especially in academic pro-
grams as a subject of specialization in recent years.

Logistics transport structures are key components of the national asset portfolio. The role of ports has 
taken several different forms and development paths. Transport structures are irreversible investments and 
require long-time commitment maintenance and operation. In most of the cases, the decision to invest in 
transport structure is not simple, mainly, because of the complications in the planning process, the high 
amount of capital needed to invest, and a large number of stakeholders involving in the decision-making 
process. The decision-making process is more complicated in large transport structure projects, where 
the project sustainability is strongly related to financial viability as well as economic development pros-
pects in medium and long terms. Therefore, these projects should be dealt with in detail and be carefully 
analyzed. Within this context, this study aims to examine and implement the valuation techniques on 
the basis of the Of-Iyidere logistics hub project. A model has been developed to calculate the value of 
the investment by using the discounted cash flow approach which is is a widely used valuation method 
based on future expectations. In this regard, another goal of the study is to present a projection to the 
market actors and the decision-makers, as well as to contribute to the literature by providing a broad 
perspective to academicians and researchers. In addition, the paper discusses some specific challenges 
as an issue in many studies like Pawlik et al. (2011), Beresford et al. (2012), Bergqvist et al. (2016), and 
Dimitriou (2018) confronted with the valuation of logistics hubs and ports. According to a systematic 
approach, the analysis framework where the valuation issues are tackled and the key messages to the 
decision-makers are addressed in this study. The study does not just present a pure valuation but also 
it provides a systematic approach to policymakers, academics, and other researchers about a specific 
subject such as logistics hub. The lack of the systematic approach hinders the processes of logistics hub 
implementation. The contribution of the paper, therefore, is essential not only for academia but also 
for the business world. Furthermore, the topic examined exhibits an essential guidance and policy sup-
port tool to highlight the logistics hub infrastructures potential and demonstrates a vision on the future 
development of logistics in Turkey.

The structure of this chapter is organized as follows. After, the introductory and background section, 
the paper provides a broad discussion of the topic incorporating difficulties and remedies under the 
heading of the challenges and solutions in the valuation of logistics projects. The next section presents 
the methodological framework. Then, the author performs the valuation of the sample project in detail 
covering load estimation, initial investment cost, operating expenses and income, and application of the 
valuation methods on the predicted cash flows. And lastly, the study ends with the findings and recom-
mendations for future research directions.

CHALLENGES AND SOLUTIONS IN VALUATION OF LOGISTICS PROJECTS

The transportation sector not only makes significant contributions to the economic growth, but also 
requires building operational productivity, efficient infrastructure, and services (Dimitriou et al., 2015; 
Macharis and Bernardini, 2015; Dimitriou, 2018). It seems impossible for public or private organiza-
tions or entrepreneurs to invest especially in the capital-intensive projects without making a feasibility 
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study in an environment under tight budget constraints where resources are scarce. Making investment 
decisions in transportation projects such as logistics hub is often not a simple and easy process. The 
challenges in the planning phase, the determination of the logistics area, the course of actions to be car-
ried out before the detection of the amount of capital to be invested, and a large number of stakeholders 
involved in this process are the factors that make the valuation process and investment decision difficult. 
The decision-making process becomes complicated by the size of the transportation project (Beresford 
et al., 2012). The sustainability, implementation, and financially feasibility of the project depends on 
the prospects and developments in the medium and long terms. In this regard, this paper tries to present 
a methodological approach to be able to make strategic decisions including investment decision about 
the creation of a logistics hub in Of-Iyidere region.

Valuation of large transportation structures, such as logistics hubs, includes the rationale for the 
construction of the project, strategic issues, cost-benefit analysis, risks and uncertainties, financial sus-
tainability, and economic impact of the project (Crescenzi and Rodríguez, 2012). Therefore, investors 
and other stakeholders focus on these different constituents in the decision-making process in order to be 
able to invest in a transport project (Bergqvist et al., 2016). Dimitriou and Sartzetaki (2016) analytically 
conceptualize this process by illustrating the dynamic behaviors, uncertainties, and interdependencies 
of these constituents as shown in Figure 1 below.

Considering concrete steps across the investment decision-making process of a project can be an 
influential approach to make it more resilient and more profitable for all stakeholders. The decision-
making process for investing in large transportation projects is conceived as a multi-parameter analysis 

Figure 1. Phases in the decision-making process
Source: Dimitriou and Sartzetaki, 2016
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with the undermentioned subtitles. Within the scope of project valuation, it is of course not possible to 
be able to produce solutions to all the challenges that are put forward in the case of a logistics hub in 
this limited preparatory work. Nevertheless, possible solutions have been tried to offer in light of the 
suggestions provided by both the academic literature and business applications.

Strategic Planning

Strategic planning comprises project development with precise forecasts and assumptions on the essential 
variables including demand, prices, earnings, capital and other expenditures, and external factors for the 
project feasibility. According to Dimitriou and Sartzetaki (2016), basically, governments and project 
appraisers are responsible parties for the consideration of strategic planning. In addition, the respon-
sible parties should also maintain alternative plans for possible volatility and adverse scenarios. On the 
other hand, planning and management of possible joint risks stem from early-stage decisions regarding 
project structures and design could be expressed as other challenges that should be struggled against. In 
this stage, all prospective risks that could be faced by contractors and investors should be born in mind.

Employing a risk-based viewpoint probably offers a systematic framework which helps the decision-
making process to be easier. Particularly, planning stages of large transport construction projects such as 
logistics hub centers are the processes that need serious efforts to identify, qualify and measure the risks 
which may be encountered both during the completion and subsequent economic life of the projects. 
Government authorities and project specialists should take care not to ignore any adverse circumstances 
and scenarios that could seriously damage the success of the projects. The aim of a project valuation that 
will cover all possible risks is to create processes for investors and other decision-makers to be able to 
choose the most appropriate investment option. In such a way, the most favorable investment decision 
should include the choices that provide the desired profit for investors and contribute to regional and 
national economic development. On the whole, the cash flows obtained in this preliminary study and 
various cost of capital rates reflect all possible assumptions, the work of the technical expert team in the 
field, various scenario analyzes, load estimations, and projections for the future. Briefly, the cash flows 
and discount rates are the results of all activities subject to the strategic plan. The findings of the study 
in this direction provide practical guidance to the decision-makers and investors.

Strategic planning should also take the location selection into account for the establishment of logistics 
hubs. Location determination is the selection of the most suitable area for the investment to be made. 
When it is considered the various studies such as Lee et al., 2009; Li et al., 2011; Feng et al., 2013; 
Ünal and Derindere Köseoğlu, 2014 on the logistics hub, it can be summarized that the decision of loca-
tion selection is a long-term strategic planning process which includes the size, geographical location, 
number of the logistics facilities, and also which requires macro and micro perspectives. In the macro 
analysis, the geographic location of the logistics hub is examined. The number, size, and location of the 
required facilities are determined with the participation of senior managers by taking into account the 
customer service level and logistical costs. In the macro analysis, the location is selected by considering 
the positioning according to market, product or both market and product. On the other hand, qualita-
tive and quantitative factors such as transportation cost, proximity to customers, suppliers or customs, 
land and construction costs, zoning status, expropriation risk, proximity to the current and future main 
transportation roads, land topography and ground characteristics, infrastructure facilities, ease of access 
of personnel, traffic density, climate (altitude, dominant wind facing the road), expansion possibility, 
taxes and incentives, and environmental impacts are taken into consideration in the microanalysis. All 
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these technical and engineering works within the framework of microanalysis were carried out by the 
technical expert team of the project. The types of investments and the determination of the investment 
amount in the following parts of the study are generated through the findings obtained by the technical 
endeavors. Normally, logistics hubs should be located along the transport corridors as stated in the stud-
ies of Hanaoka and Regmi (2011) and Monios and Lambert (2013). Apparently, a similar approach is 
taken in order to choose the location of this new logistics hub. Thus, Of-Iyidere region which is located 
on the TRACECA transit route is determined as the project area for the creation of this logistics hub. 
Moreover, we apply the public involvement to be able to tackle the problem of location selection. As 
aforementioned, the decision of the Turkish Ministry of Environment and Urbanization on this issue has 
guided us in the determination of location.

Financial Analysis

Investors seek profitable projects to invest their money. While determining the profitable projects, they 
apply various valuation techniques such as Net Present Value (NPV), Payback Period (PB), Discounted 
Payback Period (DPB) and Internal Rate of Return (IRR) as many capital budgeting decisions are taken 
by utilizing these methods (Drury, 2005; Bhandari, 2009; Dymowa, 2011; De Souza, 2012; Pyles, 2014).

The payback period approach is the easiest to calculate and widely preferred method in practice to 
determine the time horizon when an investment project necessitates paying for itself, whereas it ignores 
the time value of money. On the other hand, the discounted payback period method, which is more popu-
lar in business practice, incorporates the time value of money. In this regard, the discounted payback 
period method has both the ability of reflection the investment’s useful life and it considers the risks 
of the project as proposed by Mao (1970) and Bhandari (2009). Meanwhile, the internal rate of return 
technique is another method which prices the risks of the investments (Boussabaine, 2013). Apart from 
these techniques, the net present value method offers a standardized approach and superior project valu-
ation criteria (Keown et al., 2013; Vitollo and Cipparone, 2014). However, it doesn’t reflect the project’s 
period since it is based on an assumption that the project has a certain period of life. This pitfall could 
be overcome by DPB approach. Therefore, the literature proposes not to use any investment valuation 
techniques alone. Thus, in order to be able to tackle the problem of using which valuation methods for 
this logistics hub project we follow the studies in the literature and apply some of the aforementioned 
methods as used in similar studies such as Ankobiah (2001), Baird and Valentine (2006), Meidute (2007), 
Bhandari (2009), and Hanaoka and Regmi (2011).

The main purpose of financial analysis is to use the project cash flow forecasts in order to be able to 
measure the suitable net return indicators. Project specialists compare cash inflows and cash outflows 
within the scope of financial analysis in order to decide whether the projects are profitable or not. Cash 
inflows and outflows are:

• any kind of achievable gain arising from sales of products or services
• cash inflows from the financial resources including tax and other types of government incentives
• initial investment expenditures
• operation and management expenditures
• reimbursement of credit and interest payments, if any
• tax payments and other disbursements such as dividend payments

 EBSCOhost - printed on 2/8/2023 7:18 PM via . All use subject to https://www.ebsco.com/terms-of-use



274

Valuation of Logistics Hubs
 

Estimating the initial investment expenditures and the economic life of the project, in other words, 
the time horizon for the project are the first steps in the financial analysis stage. The time horizon refers 
to the years in which the cash flows are forecasted. The time horizon for the port projects is determined 
as 25 years in similar studies such as Dimitriou (2018). Therefore, we apply the academic literature to 
determine the time horizon for the valuation of the Of-Iyidere logistics hub project. The following step 
is the estimation of operating and management costs as well as all prospective revenues. Operational 
costs such as salary payments, management expenses, and other expenses are foreseen for the acquisition 
of goods and services. These are the expenditures consumed within each accounting period. A project 
can be sustained financially if the cash inflows continue in the future. The most important problem here 
is the timing of cash payments and revenues. Project experts should be able to demonstrate that cash 
inflows and cash outflows overlap throughout the project lifecycle. The financial success of the project 
could be ensured by the positive cumulative cash flows to be generated over the project time horizon. 
The final stage of the financial analysis comprises the assessment of project financial performance. This 
step is the process of evaluating the return on capital of the project beneficiaries who could be public 
or private entrepreneurs.

Economic Impact Analysis

In project valuations, it should not only be considered whether the project is financially feasible for the 
investors but also the contribution of the project to the economic prosperity of the neighborhood and 
nation should be appraised. When a logistics hub project is built within a specified region, a number of 
economic consequences will certainly occur within that region and also within that country. Consideration 
of these consequences includes their identification, measurement, and also judgment as to their social 
contribution. In this respect, economic impact analysis is a way for assessing the effects of a project or 
investment on the economy of a particular region or country (Davis, 1990). It is a major analysis method 
for decision-making and provides a measure of strategic goal achievement that complements the cost-
benefit analysis and financial feasibility.

However, just basing on a financial cost-benefit analysis may ignore the perspective of society as 
a whole. In other words, the market price of a product is not a sufficient indicator of its true value for 
the specified region, nation, or whole society since the external effects play a significant role for the 
contribution of the investment project. Therefore, the economic impact analysis should include addi-
tional indirect influences and revenue-generating of other contributions (Engel et al., 2010; Pawlik et 
al., 2011). It should be noted that considering these types of secondary effects is important for economic 
analysis and could be a significant impact on the appraisal of the project. In order to be able to appraise 
these externalities, the external factors should be identified, quantified and assigned with a monetary 
value to them. Here the aim is to achieve a balance between the financial sustainability and economic 
contribution of the investment.

To summarize briefly, economic impact analysis addresses the contribution of existing industries, 
facilities and activity centers. It also emphasizes the effects on the offering better-paying jobs in the 
industries which are providing greater stability and future income growth opportunities. The results of 
the economic impact analysis could be indicators of strategic economic improvement consequences and 
side effects. Furthermore, the features of economic impact analysis method could serve the outputs in 
a straightforward way that matter to stakeholders including policymakers and investors. The economic 
impact analysis, which is a substantial challenge in project valuation, requires a separate study on its 
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own. Thereby, the economic impact analysis could not be included in the scope of this study and it is 
proposed as a further research topic. Nevertheless, the job opportunities for the project itself could be 
considered as an economic impact (Schade, 2006).

Financing the Projects

The achievement of a financially feasible and viable transportation structure project depends on clear 
identification of both long term economic benefits and its impact on the overall business. The financing 
market of transportation structure projects has gone through a process of significant evolution starting 
from the years mid of the 2000s. Various improvements such as changes in economic conditions and strict 
financial regulations have caused a reallocation of financial flows from the traditional banking sector 
to a more contemporary institutional investment sector. So, the different types of financing strategies 
have been developed together with the transformation in the financial market. There are many ways to 
finance transportation structures like logistics hubs. Basically, the public sector could take part in such 
big projects and also a number of hybrid forms could be a concern. The alternative funding schemes 
could be public funding, funding from the investment bank and financial institutions, public-private 
partnership, or solely private investment.

In the private investment model, the required financing is provided by a private investor or a group 
of investors. Private companies, enterprises or individuals could be private investors who finance the 
project. Private investors may use their own money or borrow from the national or international finan-
cial markets. Together with the private sector, the public can participate in this financing and form a 
public-private partnership. A public-private partnership is a cooperative arrangement between one or 
more public and private sectors. The past few decades have seen a clear trend towards public across the 
world making greater application of public-private coordination. Especially the 2008 financial crisis has 
introduced high interest in the financial market and thus in the cost of capital of investments. Financing 
constraints on public resources due to the crisis highlights the significance of new structure investments 
and increased interest in financing mechanism like private sector as an alternative additional source of 
funding in order to meet the funding gap and to be able to boost regional and national economic growth.

On the other hand, solely public funding - as its name signifies - incorporates government budget 
money invested in the project. The budgetary fund’s participants could be local governments, subdivi-
sions of ministries, public organizations, or other institutions. The assets of investments are owned by 
the State and the State manages and operates the project. Funds for the project could also be achieved by 
investment banks and financial institutions. Domestic bank financing could be stringent with financial 
restrictions due to the narrow, concentrated and illiquid characteristics of the national banking sector. 
The tightening of banking could also impede international financing of transportation projects. Once 
the projects are proved to be viable, large international banks could be another scenario for finance. This 
plot study presents the feasibility of the project. However, the financing model of the project is a matter 
to be determined by the public authority due to various restrictions on the amendments. Though, the 
findings of hub investments projects in many countries show that the financial burden could be overcome 
through public-private partnerships (Ng and Gujar, 2009; Bergqvist et al., 2010; Antai and Olson, 2013; 
Monios, 2011; Monios and Wilmsmeier, 2012; Pekin and Macharis, 2013; Roso, 2013).
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METHODOLOGICAL FRAMEWORK

Scope and Aim of the Study

The scope of this study covers the financial valuation of a logistics hub planned to be established in Of-
Iyidere region of Turkey. Within this context, the study aims to test the financial viability of the project 
by using the undermentioned project valuation methods. The paper also shows the ways of obtaining 
crucial required data needed for appraising the investment.

Apart from applying various methods such as net present value and internal rate of return in project 
valuation studies, it is important to accurately estimate the cash inflows and outflows of the project and to 
determine the opportunity cost that constitutes the risk of the project. After obtaining the cash flows and 
discount rate, various valuation methodologies are applied to determine whether the project is feasible 
or not. Figure 2 below provides the basic inputs required for investment valuation.

The requirements for project or investment valuation can be grouped under three headings. The first is 
the possible cash flows related to the project including initial investment amount, cash inflows, and cash 
outflows. The second is the period in which the cash flows will occur. The time period can be expressed 
as the economic life of the project. Thirdly, the cost of capital constitutes the risk of the project. This 
shows the rate of return expected by the project participants who are the debt owners or equity owners. It 
is also called the opportunity cost. Once all these inputs have been obtained, it could be decided whether 
the investment project is financially feasible or not by using various project valuation methods such as 
net present value and internal rate of return. This study is conducted in this direction with the purpose 
of making recommendations to improve the practice of valuation of the logistics hub.

Figure 2. Core inputs needed for valuation
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The Methodology of the Study

The basic problems that face projects specialists in investment valuation are the measurement of value 
and profit. There are different ways to do such measurement but there is a need for a theoretically sound 
basis, useful and verifiable information, practical approach, defined time frame, and professional ex-
pertise. The logistics hub authorities, government, and private investors have different interest in the 
valuation of the project and could prefer various valuation methods. To measure the value of a project, 
there is a need to add together all future net benefits or expected cash flows and discount or adjust such 
future flows to cater for inflation (Nobes, 1997). There are four main methodologies paid attention in 
any valuation. These are earnings-based valuation methods, asset-based methods, market-based methods, 
and industry-specific methods (Gordon, 1962).

Among the various methods which are applied for valuation of logistics hubs, the most commonly 
used is the discounted cash flow practices in earnings-based valuation methods (Ankobiah, 2001; Baird 
and Valentine, 2006; Meidute, 2007). The discounted cash flow method is based on the assumptions 
that the value of a project to the investors is the present value of the expected future net cash inflows to 
be derived from the investment. When the method is applied to the logistics hub, in this case, the value 
of the project, is calculated by discounting the operating cash flows before interest and after-tax, adding 
the value of surplus assets, and deducting interest-bearing debts (Cass, 1998).

After determining the expected cash flows, various techniques, which can be used for examining 
projects and preparing feasibility reports, can be listed as follows: payback method, the average rate of 
return, internal rate of return, net present value, and profitability index. In this study, net present value, 
payback, discounted payback, and internal rate of return methods are utilized. The amount of invest-
ment required to be made has been determined by engineering and other technical studies. In order to 
determine the cash inflows, the cargo estimations and the number and types of incoming ships to the 
port have been tried to be predicted. Income and expense estimations are based on unit service revenue 
and expenditures data obtained from various stakeholders in the sector. After that, expected future cash 
flows are discounted at the various cost of capital rates.

In other respects, the type of currency to work with and the weighted average cost of capital rate are 
among the problems considering when using the discounted cash flow method. Due to currency differentials 
especially as a result of inflation and also most of the input costs are in terms of foreign currency, cash 
flows are projected using the American dollar (USD) and discount rates are calculated on a consistent 
basis. The weighted average cost of capital is calculated through an assessment of the rates of return 
demanded by the funding providers (debt and equity owners). Other constraints that need to be solved 
when applying discounted cash flows for a logistics hub comprehending a port could be specified as:

• forecasting traffic intensity and income projections depending on the expected future demand, 
competition, and the nature of the sector

• appraising expected future operating expenses based on labor capacity, cargo capacity, and operat-
ing competence

• analyzing capital expenditures to be affected by the potential of alternative financing methods 
such as leasing arrangements, conditions of existing facilities, and unexpected changes

• disposition of one-off payments and receipts covering inherited liabilities and predictions on scrap 
or residual values (Cass, 1998).
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PILOT APPLICATION: THE CASE OF A LOGISTIC HUB PROJECT IN TURKEY

General Information about the Project

Within the scope of the TRACECA project, countries have planned and implemented investments which 
aim at strengthening their logistics infrastructure. Among these investments, Baku-Tbilisi-Kars railway, 
Ovit connection tunnel and Rize-Erzurum road, which were completed by the end of 2016, will pro-
vide an east-west corridor in terms of international transportation and a north-south corridor in terms 
of national transportation. With the Batumi-Samsun railway project that is planned to be constructed, 
Of-Iyidere basin which is the point of region opening to the sea will possess a port logistics hub feature 
in terms of transportation.

The Eastern Black Sea Region is strategically important with its position on the Caucasus Corridor 
opening to Europe and Central Asia. The completion of the Ovit tunnel will provide an advantage in 
North-South freight movement and especially in Iranian transit freight. In line with these developments, 
the Ministry of Environment and Urbanization has approved the Iyidere region as a “Special Project 
Area” for the creation of a logistics hub.

Within the scope of the project, technical and other engineering affairs related to the land ownership 
and exploitation of the region, the topography and geotechnical situation of the region, transportation 
facilities, and economic structure are supported by Recep Tayyip Erdogan University Scientific Research 
Project Office (Project ID / No: 177 / 2013101.10.2). The data related to the project valuation are obtained 
from the outputs of these technical and engineering affairs that are implemented by the various experts 
in their fields. Therefore, the reliability of the data used in this study is quite high.

The cash flows, which form the basis of the valuation issue, are obtained as a result of the works 
made within the framework of the aforementioned project. In this study, it is estimated that this logistics 
hub will have a port with a capacity of 34.4 million tons. It is assumed that the hub will work with 75% 
capacity and it is estimated that approximately 14.5 million tons (1.1 million TEU) of this load will be 
a container, 3.5 million tons will be general and bulk cargo, and 7.8 million tons will be liquid cargo. 
Ship types and numbers proportional to the estimated loads have also been analyzed in various scenarios. 
In the first years, it is predicted that small ships would come more due to the low volume of cargo, and 
in the following years, the probability of incoming ships to the port would increase in proportion to the 
size and cargo volume of the ships.

Estimation of Load Potential

In 2010, Republic of Turkey Ministry of Transport and Infrastructure prepared the “Transportation 
Coastal Structures Master Plan” covering the maritime sector for the next twenty years. According to 
the cargo and capacity estimations of this plan for the Black Sea region, the container, general and bulk 
cargo, liquid cargo, and Ro-Ro foreign trade are foreseen as 2,475,410 TEU, 65,729,245 tons, 5,381,525 
tons and 274,929 numbers respectively in 2030. Considering the load capacities of the existing ports, a 
surplus of 34,475,241 tons are anticipated for 2030. The estimated surplus value indicates that additional 
investment is needed for the Black Sea Region in the coming years. In this respect, capacity estimations 
are made by using scenario analysis for Of-Iyidere port and logistics hub. It is assumed that 75% of the 
total surplus of 34,475,241 tons expected to occur in 2030 will be handled in this port and hub. The 
distribution of this total load as a container, general and bulk cargo and liquid cargo is given in Table 1.
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This distribution and estimation have been done by considering historical load data for the region, 
past economic growth, predicted economic growth in the future, economic and commercial relations with 
neighboring countries within the framework of regional developments, superior features from neighboring 
ports, transportation connections to the inner regions of the project area, especially the local economic 
growth in the Southeastern Anatolia Project (GAP) region, and foreign trade volumes. In addition, the 
potential cargo types and quantities in neighboring countries have been taken into account. Taking into 
consideration all of these, handling amounts and capacity usage rates to be expected to realize in the 1st, 
5th, 10th, and 15th years are shown in Table 1.

While making predictions, various scenario analyses have been created and grouped under three 
headings as “pessimistic situation”, “average situation”, and “optimistic situation”. Afterward, a single 
load estimation is obtained by taking the weighted averages of these different scenarios created. There-
fore, the cash flows presented in Table 6 are calculated based on this single load estimation. As a result 
of the statistical estimates showing the normal distribution characteristics in the scenarios created, it is 
expected that the cargo amounts will increase by 6% for the pessimistic situation, 12.5% for the average 
situation and 14.2% for the optimistic situation annually.

More than half of the total handling at the Black Sea ports consists of general and bulk cargo such as 
coal, ore, iron, and steel (Directorate General of Merchant Marine, 2018). When the foreign trade volume 
of the targets countries with Turkey is analyzed, it is understood that Turkey has a developed foreign trade 
relationship based on a wide variety of products with Iran, Azerbaijan, Georgia, and the Turkic Republics 
(Turkish Statistical Institute, 2018). Of-Iyidere port and logistics hub has strategic position especially for 
the export of cereals in Kazakhstan, cotton and liquid cargo in Turkmenistan, and chemical products and 
precious metals in Iran. For example, after the grain harvest in Kazakhstan, exports of this product have 
problems due to seasonal conditions. Kazakhstan has to use Russian ports for export and has difficulties in 
exporting because of the closed ports due to winter conditions. However, this problem will be eliminated 
by Of-Iyidere port and logistics area. For container traffic, Of-Iyidere port and logistics area, which may 
be the closest port to these countries, will have an important position in the east-west axis of world trade.

Expected Ship Types

The ships expected to arrive at the logistics hub and their characteristics are presented in Table 2 in line 
with the technical features of the port obtained by engineering works and the freight demand forecasts.

Due to the low volume of cargo in the first few years, it is expected that small ships will arrive more 
frequently. It is assumed that the probability of ships approaching the port in the coming years will in-
crease in proportion to the size and volume of the ships. In the estimation of the financial analysis, it is 

Table 1. Cargo and Capacity Estimation (Ton)

Years Container General and Bulk 
Cargo Liquid Cargo Total Capacity 

Usage Rate Total Capacity

1 2,655,705 628,138 1,389,937 4,673,780 14%

34,475,241
5 3,723,468 881,243 1,972,932 6,577,643 19%

10 6,710,727 1,589,258 3,594,711 11,894,695 35%

15 14,561,348 3,449,958 7,845,125 25,856,430 75%
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assumed that the carrying capacities of Panamax type ships, Feedermax type ships, Feeder type ships, 
and Small Feeder type ships incoming to the container terminal will be 4,000 TEU, 2,500 TEU, 1,300-
1,600 TEU, and 1,000 TEU respectively. Calculations are made assuming that the carrying capacities 
of Handymax type ships incoming to the general and bulk cargo terminal will be 45,000 tons and the 
Koster type ships will be 10,000 tons. And lastly, it is assumed that Seawaymax type ships incoming to 
the liquid cargo terminal will have a carrying capacity of 44,291 DWT (approximately 45,000 tons) and 
the Koster type ships will have 1,476 DWT (approximately 1,500 tons) capacity.

Initial Investment Costs

All calculations related to investment costs, revenue and expenses are made in USD. First of all, the areas 
to be used for the port, container terminal, general and bulk cargo terminal and liquid cargo terminal 
are determined. Within the scope of the project, construction of breakwaters, berthing docks, handling 
vehicles, container terminal stacking areas, container storage buildings, cold storage, maintenance 
buildings, general and bulk cargo storage areas, truck and vehicle park, and customs and administration 
buildings are planned.

According to the load potential and capacity estimation, a place of 37 hectares will be sufficient for 
the project area. The container yard, general cargo area, liquid cargo tanks, bulk cargo (for grain storage) 
silo area, and custom and administration building area are destined as 320,000 m2, 10,000 m2, 15,000 
m2, 5,000 m2 respectively. The details of the fixed initial investment expenditures are given in Table 3.

The estimated total cost of fixed investment (construction costs, purchase of cranes and other handling 
equipment) is calculated as the US $ 328,641,175. Crane purchases, equipment and construction costs, 
which will be widely used in fixed investments for years, have been discounted with the determined 
cost of capital rate of the project.

Table 2. Expected Ships

Ship Types Average Draft (m) Cargo Carrying Capacity

Container Ships

Panamax 13 3.000-5.100 TEU

Feedermax 12 2.000- 3.000 TEU

Feeder 10 1.000- 2.000 TEU

Small Feeder 9 0-1.000 TEU

General and Bulk Cargo Ships

Handy Max 12 > 20.000-60.000 Mt

Koster 7 < 20.000 Mt

Liquid Cargo Ships

Seawaymax 12 10.000 - 60.000 DWT

Koster 9 0 – 10.000 DWT

* Mt:Metric Tons, 1 Metric Ton= 1,000 Kilogram; Dwt: Deadweight tonnage, 1 Deadweight tonnage= 1,016 Kilogram
1 TEU (Twenty-Foot Equivalent Unit) refers to a standard 20′ (20-foot) shipping container and it has approximately 34 cubic meter 

capacity.
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Operating Expenses

Operating expenses are divided into two parts as personnel and general administrative expenditures. Ex-
penses are calculated annually, estimated at 15 years and kept constant after that. The number of technical 
and administrative personnel is planned to be around 100 for the first year. The number of employees is 
expected to reach approximately 400 people at the end of 15 years together with the increasing business 
volume. General administrative expenses consist of fuel, energy, water, communication, maintenance, 
overhead and unexpected expenditures. The expenses of the 1st year, 5th year, 10th year and 15th year 
regarding the estimations are presented in the following Table 4.

It is assumed that the annual general administrative expenses will be constant as of the 15th year. Such 
assumptions are frequently used in the calculation of cash flows of long-term projects.

Table 3. Fixed Investment Costs

Type of work unit Quantity Amount (USD)

Dredging 2,200,000 m3 11,000,000

Mobilization 500,000

Breakwater 2,544,494 m3 27,480,535

Accropode 210,860 m3 42,699,150

Accropode patent right 210,860 m3 316,290

Breakwater concrete wall 21,472 m3 2,147,200

Breakwater laboratory experiment 300,000

Container dock 21,000 m2 42,000,000

Bulk cargo dock 9,000 m2 18,000,000

Dock riprap 464,000 m3 3,248,000

Other construction costs 7,950,000

Bulk cargo cranes 4 units 10,000,000

Container cranes 9 units 90,000,000

Forklift, weighbridge, other equipment, and 
vehicles 70,000,000

New crossroads construction 1 unit 3,000,000

Total 328,641,175

Table 4. Operating Expenses by Years (US $)

Years Personnel Expenses General Administrative Expenses Total Operating Expenses

1 1,563,000 1,221,600 2,784,600

5 2,412,921 1,484,862 3,897,783

10 4,943,886 1,895,103 6,838,988

15 10,669,715 2,418,684 13,088,400
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Operating Income

Operating incomes are calculated by considering the load potential from Eastern Anatolia, Southeastern 
Anatolia, Iran, Iraq, Azerbaijan, and Turkic Republics. The revenues of the logistics center are expected 
to be generated by:

• Services provided to the ship (pilotage, towing, moorage, berthing, anchoring, waste reception)
• Services provided to the freight (shipping, unloading, shifting, limbo, container reinforcement, 

security service)
• Terminal revenues (loading and unloading of trailers, custom inspection, bulk goods inspection, 

container washing, container consolidation, bulk solid packaging, cold air container in-warehouse 
monitoring, cold air container testing, assembly, and disassembly)

• Storage service revenues
• Other service revenues

Data on revenue items are obtained from the Turkish Chamber of Shipping, Regional Harbor Offices, 
agencies, and freight companies. The calculations are done by using average fare per item according to 
the ship capacity. According to this data, for example, the average daily service charge is the US $ 8,178 
for the ships of 29,000-30,000 gross tonnage. While determining the service revenues, the number of 
incoming ships is found according to the probability of ships arriving in years. Then, the average service 
charge and the number of ships are multiplied and the service charge is calculated. In the analysis, the 
charges for the 1,000-50,000 gross tonnage ships vary between 742 and 13,263 US Dollars. By using 
these values, the service items given to the ships in Table 5 are reached.

The services provided to the freight are categorized under three parts as general and bulk cargo, con-
tainer, and liquid cargo. The average loading and unloading unit service cost for the container, general 
and bulk cargo, and liquid cargo are estimated at the US $ 130, US $ 4.5 and the US $ 2.25, respectively. 
These prices are multiplied by the estimated load of potential amounts over the years. Then other ser-
vice charges (shifting, limbo, etc.) added to these and the related values in Table 5 below are obtained. 
Operating income is kept constant after the 15th year, as the assumption is made in the estimation of 
operating expenses. As a result of all these assumptions, the expected operating income including services 
provided to the ship, services provided to the freight, terminal service income, storage service income 
and other service income calculated over the years are presented in Table 5.

Table 5. Expected operating income by years (USD)

Income sources 1st Year 5th Year 10th Year 15th Year

Revenues from services provided to the ship 3,598,622 5,312,326 10,150,883 23,279,791

Revenues from services provided to the freight 32,972,832 46,282,302 83,498,407 181,279,577

Terminal service income 4,416,722 6,215,873 11,240,487 24,434,327

Storage service revenues 2,145,411 3,017,014 5,452,094 11,847,374

Other service revenues 4,416,722 6,215,873 11,240,487 24,434,327

Total 47,550,309 67,043,388 121,582,357 265,275,396
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The calculation method of income can be summarized as follows:

• Load and capacity estimations which take place under the heading of load potential on the termi-
nal basis are used.

• Operating income is classified as revenues from services provided to the ship, revenues from ser-
vices provided to the freight, terminal service income, storage service income and other service 
income.

• In the calculation of the revenues from services given to the ship, the number of future ships is 
calculated for each terminal by taking into consideration the probability of ships arriving, the ex-
pected amount of cargo, and the capacities of the ships.

• The revenues from the services given to the freight are calculated by multiplying the estimated 
load amounts expected for each terminal and the service charges.

• The length of stay in the port is estimated according to the capacities of the ships and the terminal 
service income is calculated by multiplying the number of ships and the length of stay with the 
average service charges.

• Storage and other service revenues are also estimated based on the load potential capacities. The 
average fees calculated for these services are multiplied by the estimated load potential.

Determination of Time Horizon and Discount Rate of the Project

Other important inputs needed to evaluate projects or investments are discount rate and valuation period 
as shown in Figure 2. The discount rate is the average rate of return expected by the project financiers. 
This ratio constitutes the weighted average cost of capital (WACC) of that business. The weighted aver-
age cost of capital expresses its blended cost of capital across all sources, basically including equity and 
debt. The cost of each type of capital is weighted by its percentage of total capital and they are added 
together. As it is well known (Miller and Modigliani, 1958), it could be formulated as below:

WACC= cost of equity x % equity + cost of debt x % debt x (1- tax rate) (1)

The cost of capital can be calculated by adding the cost of debt to the cost of equity which is deter-
mined by modern methods such as the capital asset pricing model. The main idea the capital asset pricing 
model based on is that the investors demand an additional expected return, called as the risk premium 
if they are asked to accept additional risk. In this regard, the model gives an accurate estimation of the 
relationship that should be recognized between the risk of an asset and its expected return. The expected 
return for the investors indicates the cost of the project. Thus the capital asset pricing model contributes a 
benchmark rate of return for assessing feasible investments (Treynor, 1962; Sharpe, 1964; Mossin 1966; 
Lintner, 1969; Black et al., 1972). However, conventional techniques such as the Gordon model may 
also be preferred (Gordon, 1962). In addition, factors such as market interest rate, inflation rate, sector 
risk, and country risk are among the main variables determining the cost of capital. On the other hand, 
when investors invest in more risky projects rather than simply a risk-free return instrument such as a 
bond, they will naturally expect a higher return relative to the risk they endure. In this context, when the 
investors assess this investment which will be made in Turkey, the cost of capital will be proportional to 
the cost of credit received from a national or international market and foreign currency deposit rates or 
Eurobonds returns. USD denominated deposit returns vary between 2% and 3% and Eurobond returns 
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vary between 5% and 7% on average according to various maturities as June of 2019 (Central Bank of 
Turkish Republic, 2019). Moreover, loan interest rates, which represent borrowing costs, are around 
18% - 20% for USD currency in the national market (Central Bank of Turkish Republic, 2019). In the 
international market, this ratio is more affordable. For example, the cost of USD syndicated loan obtained 
by Akbank in international markets in March 2019 is Libor + 2.5% (Akbank, 2019).

There will be no difference between the pre-tax and post-tax value of the cost of debt due to various tax 
exemptions and incentives provided by the government in the region, in other words, the tax shield of the 
debt will be eliminated. In addition, if the credit default swap spread (CDS) which shows the credit risk 
is added to the cost of capital as a risk factor, the new average cost of capital can be expressed as follows:

WACC (new) = Libor + Spread + CDS (2)

While 5-year CDS rate of Turkey was around 300 pips in March 2019, it has passed 500 pips in May 
2019. As of the end of June 2019, it is below 400 (Worldgovernmentbonds.com, 2019). An average 
of 450 pips CDS rate represents an additional cost of 4.5%. The 12-month USD Libor varies between 
2.5% and 3.0% in 2019 (Global-rates.com, 2019). In this case, considering the average values in 2019, 
the cost of capital will be around 10%. Particularly due to the high volatility in developing markets and 
rapid change in market conditions, it is not possible to determine the exact rate of the cost of capital. 
Additionally, the valuation turns to a complex problem in most project finance investments since the 
project leverage changes over time. Thus, the use of a single discount rate is inappropriate. The way to 
tackle this problem of changing leverage is to use multiple discount rate (Esty, 1999; Mandron, 2000). 
Therefore, while performing this sample project valuation, the calculations are made by using three dif-
ferent costs of capital rates which are 7.5%, 10%, and 15%.

The value of logistics hub consisting of port, land, infrastructure, superstructure, and equipment de-
pends on the alternative use for these assets, the maintenance schedule and the economic life. Valuation 
of port equipment is generally done taking into consideration the useful economic life and depreciation 
worth of the items. Some valuation practices are specifically required by regulation standards. In this 
example, the average useful life of the facilities and equipment in the logistics hub is 25 years. There-
fore, the time horizon for the sample project is based on a 25-year period. Moreover, Dimitriou (2018) 
suggests the time horizon for the port projects as 25 years.

Valuation of the Investment

In the valuation of the investment, Net Present Value (NPV), Internal Rate of Return (IRR), Payback 
Period (PB), and Discounted Payback Period (DPB) methods are used to determine the financial fea-
sibility of the project. The NPV analysis is the calculation method in order to find the value of cash 
flows over the economic life of a project or investment. The cash inflows and outflows are discounted 
to the present with a weighted average cost of capital. In other words, NPV is the difference between 
the present value of cash inflows and the present value of cash outflows. For a project to be acceptable 
according to this method, the NPV must be equal to or greater than zero. On the other hand, IRR is the 
discount rate that makes the project’s net present value equal to zero. This rate represents the return on 
investment in case the costs of the project are met and it is an important indicator that can be used to 
express the profitability of the investment. On the other hand, PB method indicates how long it takes for 
a project to recoup its investment. The method allows investors to be able to make a comparison among 
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alternative investment opportunities. So, they could decide on a project that reimburses their investment 
in the shortest period. Starting from the first year, the expected cash flows are collected cumulatively 
over the years and the year in which the total value reaches the positive is determined as the payback 
time. The decision rule in this method is to minimize the time taken for the return of investment. Mean-
while, DPB differs from the PB by aspects of taking uncertainties and risks into account. That is to say, 
it incorporates the time value of money.

The literature has shown that the economic appraisals of the logistics hubs including the establishment 
of a seaport project more often perceive NPV as a method superior to other decision-making criteria 
(Magni, 2009; Panova and Hilmola, 2015). On the other hand, Bowen (1984) and Bhandari (2009) propose 
the discounted payback period technique, which is widespread in business practice, for the investment 
selection and risk measure especially when uncertainty is involved in the decision-making process. To 
re-express, the valuation methods have different characteristics and troubles as stated in the Financial 
Analysis section. Therefore, it is not right to use any method alone. The cash flows constituting the valu-
ation of the project by years are given in Table 6.

The initial investment amount is calculated (by taking the average of the various cost of capital rates) 
as the present value of the expenses to be made during the project life cycle. It is assumed that the ca-
pacity utilization rate will reach 75% in the 15th year and will remain constant after that. Therefore, cash 
flows are kept constant after 15th years.

As a result of the investment valuation, the net present value is calculated separately with a discount 
rate of 7.5%, 10% and 15% over a 25 year period. The net present value of the project is calculated as 
688,822,320 USD, 422,460,582 USD, and 116,934,421 USD respectively according to three possible 
financing costs. For the acceptance of the project, it is sufficient that the net present value is greater 
than or equal to zero. The project internal rate of return is calculated as 18.5% and the payback period 
is calculated as 7 years 8 months. When the risks, which are represented by the discount rates, in other 
words, the costs of capital (7,5%, 10%, and 15%), are taken into consideration, the discounted payback 
periods are calculated as 10 years 1 month, 11 years 3 months, and 14 years 11 months.

Although the risk of the project varies according to parameters such as the expectation of the investor, 
the minimum value of the expected profitability rate is considered as the cost of capital. When making 
an investment decision, the IRR is compared with the profitability ratio expected by the investors. As a 
result of the comparison, the acceptance or rejection of the project is decided. If the project’s internal rate 
of return is higher than the expected profitability rate of the project, the project is accepted and if not, 
the project is rejected. The discount rate used in the calculation of the net present value, in other words, 

Table 6. Cash flows of the project

Years Initial Investment 
Amount Available Cash Depreciation and 

Amortization Net Cash Flow

- - 328,641,175 - 328,641,175

1 17,142,223 13,145,647 30,287,870

5 30,927,144 13,145,647 44,072,791

10 69,625,468 13,145,647 82,771,115

15 172,708,188 13,145,647 185,853,835

25 172,708,188 13,145,647 185,853,835
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the cost of capital also refers to the expected rate of return of the project beneficiaries. The calculated 
18.5% IRR is higher than all three possible financing costs and it meets the return expectations of the 
fund providers. Therefore, the project is acceptable.

CONCLUSION AND AVENUES FOR FUTURE RESEARCH

Logistics hub or center is described as an area in which all activities such as storage houses, centers for 
storing bulk cargo, parking, custom clearance, export-import transactions, and all other facilities related 
to the transportation are carried out on a commercial basis by various operators (Palšaitis and Bazaras 
2004; Europlatforms, 2004).

On average 80 percent of the world trade is realized by maritime transport (Clarksons Research, 2019). 
Similarly, among the emerging economies, Turkey has a share of 85% transportation by sea in foreign 
trade (Turkish Chamber of Shipping, 2018). Turkey, which is located at the center position of TRACECA 
transport corridor project, connects the centers of production and consumption through taking place in 
a geographically and economically convenient place where it is close to many countries and borders. 
To be able to benefit from this important advantage, there is a need for a logistics hub center where the 
logistics facilities could be carried out easily. The western part of Turkey which is near the crossroads of 
trade within the scope of the TRACECA project has enough size and the capacity in terms of maritime 
transport. Furthermore, together with the completion of the Baku-Tbilisi-Kars railway, Ovit connection 
tunnel, and Rize-Erzurum road by the end of 2016, both the east-west and north-south axes of Turkey 
will provide a national and international transport corridor. The Of-Iyidere watershed, located on the 
TRACECA transit route, will be the opening point of the region through the Batumi-Samsun railway 
project. In this respect, the Turkish Ministry of Environment and Urbanization has declared Of-Iyidere 
province as a special project area for the creation of a logistics center area including a port logistics hub 
in 2013.

On the other hand, transport structures such as logistics hubs are irreversible investments and require 
long-time commitment maintenance and operation. In most of the cases, the decision to invest in trans-
port structure is not simple, mainly, because of the complications in the planning process, the high cost 
of the investment amount, and the involvement of various stakeholders in the decision-making process. 
Therefore, these projects should be dealt with in detail and be carefully analyzed.

Additionally, before estimating the value of the project, we tried to address and tackle some basic 
challenges issues such as Engel et al., 2010; Pawlik et al., (2011); Hanaoka and Regmi (2011); Beresford 
et al., (2012); Monios and Lambert (2013); Bergqvist et al., (2016); Dimitriou (2018), and researches, that 
is difficult to list all of them here, referred to the different parts of the study. For example, Kapros et al. 
(2005) state that the techniques used to appraise logistics hub structures are usually limited to conventional 
financial or social valuation methods that use descriptive terms and have quantification problems. On 
the other hand, Tsamboulas and Dimitropoulos (1999) state that there are no standardized methods for 
the assessment of “node types” infrastructures, such as logistics hub although standards exist in many 
countries for the valuation of “link types” infrastructures, such as roads and railways. Logistics hub 
projects have more complex valuation factors and the success of them depends on several variables due 
to the diversity of roles, features, and stakeholders involved. Similarly, Song (2003) discusses the factors 
attributed to the success of the logistics hub and offers solutions which are often intangible and less ac-
cessible appraisal methods. Some of the problems associated with the valuation practice of logistics hub 
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enclosing a port include the determination of the initial investment costs, estimation of the maintenance 
expenditures, operating expense and income, calculation of economic life of the hub, estimation of the 
cost of capital, and agreement on residual or disposal value of the hub. Also, unclear legal and regula-
tory procedures, inappropriate processes for conversion and repatriation of profits, obstacles in dealing 
with labor unions, and risk of unexpected changes to agreed terms and conditions could be significant 
challenges in the valuation phase (Cass, 1998). Moreover, the locational elements of a logistics hub are 
important to outline (Lee et al., 2009; Li et al., 2011; Feng et al., 2013; Ünal and Derindere Köseoğlu, 
2014). The typical logistics hub will be at or near the crossroads of trade connections and have to be 
well integrated within the facility and its extensive intermodal functionality. In brief, the valuation of a 
logistics hub could be heavily executed due to various uncertainties and problems but a careful analysis 
of the situation could provide solutions to the benefit of all parties involved in.

Accordingly, this chapter examines the concept of the logistics hub, basically port logistics, and 
analyzes its applicability in the province of Of-Iyidere, Turkey. The study has illustrated the project 
valuation methods to the problem of the investment of a new logistics hub. Different methods are applied 
for valuation of logistics hub but the most commonly used is discounted cash flow method (Ankobiah, 
2001; Baird and Valentine, 2006; Meidute, 2007). Within this context, this study aims to examine and 
implement the discounted cash flow approach for the valuation of the logistics hub in Of-Iyidere restrict. 
To do so, first, the load potential is estimated by considering the historical data and future expectations 
basically based on the foreign trade volume. Then, the initial investment cost is determined through the 
endeavor of technical and engineering experts in the scope of the project which is stated in the acknowl-
edgment part of this study. After that, operating expenses and revenues are estimated by means of the field 
study which involves the coordination with the Turkish Chamber of Shipping, Regional Harbor Offices, 
agencies, and freight companies. According to the cargo and capacity estimations of “Transportation 
Coastal Structures Master Plan” for the Black Sea region, the container, general and bulk cargo, liquid 
cargo, and Ro-Ro foreign trade are foreseen as 2,475,410 TEU, 65,729,245 tons, 5,381,525 tons and 
274,929 numbers in 2030, respectively. Considering the load capacities of the existing ports, a surplus 
of 34,475,241 tons are anticipated for 2030. In line with the load potential and capacity estimation, a 
place of 37 hectares will be sufficient for the project area including the container yard, general cargo 
area, liquid cargo tanks, bulk cargo, silo area, and custom and administration buildings. The estimated 
total cost of fixed investment (construction costs, purchase of cranes and other handling equipment) is 
calculated as the US $ 328,641,175. The life cycle of the project is assumed as 25 years and the cash 
flows are discounted by the various cost of capital rates due to the high fluctuation in financial markets.

As a result of the investment valuation, the net present value is calculated separately using different 
discount rates which are 7.5%, 10% and 15% over a 25-year period. The net present value of the project 
is calculated as 688,822,320 USD, 422,460,582 USD, and 116,934,421 USD respectively according to 
three possible financing costs. The project internal rate of return is calculated as 18.5% and the payback 
period is determined as 7 years 8 months. The calculated 18.5% IRR is higher than all three possible 
financing costs and it meets the return expectations of the fund providers. Therefore, the project is fea-
sible. On the other hand, the discounted payback periods are determined as 10 years 1 month, 11 years 
3 months, and 14 years 11 months in accordance with the aforecited cost of capital rates. Unfortunately, 
the discounted payback periods corresponds to almost half of the project’s life cycle.

The valuation methodology and the implementation steps, used in this study could be integrated 
with a valuation of large-scale project studies such as Mandron (2000), Meidute (2007), Pawlik et al. 
(2011), and Panova and Hilmola (2015). On the other hand, the elaborated financial valuation including 
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(a) estimation of initial cost, operating cost, and operating income, (b) basic challenges and solutions, 
(c) cooperation with technical and engineering experts in their fields to acquire reliable data for the 
valuation, and (d) providing a guidance for the creation of a new logistics hub by considering a wider 
point of view through not focusing on just one subject of valuation makes this study distinguished from 
other similar researches such as Esty (1999), Kapros et al. (2005), Bergqvist et al. (2010), Hanaoka and 
Regmi (2011), Feng et al. (2013), and Macharis and Bernardini (2015). In this respect, the study presents 
a projection to the market actors and the decision-makers, as well as it contributes to the literature by 
providing a broad perspective to the academicians and the researchers. In other words, the study does 
not just present a pure valuation but also it provides a systematic approach to policymakers, academics, 
and other researchers on a specific subject such as logistics hub. The lack of the systematic approach 
hinders the processes of logistics hub implementation. The contribution of the paper, therefore, is es-
sential not only for academia but also for the business world. Furthermore, the topic examined exhibits 
an essential guidance and policy support tool to highlight the potential of logistics hub infrastructures 
and demonstrates a vision on the future development of logistics in Turkey.

Nevertheless, the project valuation is a very comprehensive issue, which incorporates the analysis 
of whether the project is financially feasible for investors or not as well as various economic impacts 
for the region and country. Therefore, further studies could be carried out on a valuation by taking the 
indirect economic contributions of the investment into account. Moreover, the risk management pro-
cesses, which are not discussed in-depth, are essential since risks may cause the deviation of future cash 
flows from the expected ones, as well as the postponement of the payback periods of the investment. 
However, especially the risks are treated in a deficient manner in project valuation studies for the large-
scale projects although they are high in such mega projects (Bruzelius et al., 2002). In other saying, 
the management of various risks during the phases of the investment of this logistics hub project still 
presents a considerable challenge from the practical and theoretical points of view.
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KEY TERMS AND DEFINITIONS

Cost of Capital: All kinds of resources used by the businesses have a cost. The cost of capital or 
the cost of funding is the weighted average cost of any kind of financial resources used or intended to 
be used. The importance of the calculation of the cost of capital could be listed as follows: (a) The cost 
of capital is used as the discount rate in the valuation of investment projects, (b) The capital structure 
and the cost of capital affect the success and the profitability of the businesses, (c) It is necessary to 
know the cost of capital for decisions such as leasing, long-term financing, and working capital policy. 
Moreover, the components of the cost of capital are the equity, preferred shares, undistributed profits and 
debts including long term liabilities and short term loans such as bank loans, financial bills, and vendor 
credits. While estimating the cost of capital, the cost of each resource constituting the capital structure 
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of the business is calculated separately, then the average cost of capital is calculated by considering the 
weight of these resources in the capital structure. Furthermore, it is assumed that operating risk, profit 
distribution policy and capital structure will not change when calculating the cost of capital.

Credit Default Swap Spread: The credit default swap (CDS) is a type of credit derivative product. 
Credit derivatives provide transferring credit risk, which is the possibility that one of the contract parties 
will not able to fulfill his obligations, from one contractor to another one. Accordingly, credit derivatives 
are the tools that help banks, financial institutions and investors manage this risk. For example, if a debtor 
cannot pay the debts, losses will occur on the investments and these losses can be compensated by credit 
derivatives. Banks and investors prefer credit derivatives over insurance contracts because of their low 
transaction costs, quick payments and more liquidity. Within this context, CDS could be considered as an 
insurance transaction that is made to guarantee the receivable of the creditor. The cost of this insurance 
is the spread determined by the CDS rates. In other words, the price of a credit default swap is referred 
to as its spread. The spread is expressed by the basis points. For instance, a company CDS has a spread 
of 300 basis point indicates 3% which means that to insure $100 of this company’s debt, an investor has 
to pay $3 per year. The higher the risk of debt, the higher the CDS point is. The increase in CDS rates 
indicates that the risk of the debt or the economy has increased. Thus, beyond the insurance function 
against the default risk, CDS provides insight into the countries’ risks. Especially foreign investors pri-
marily analyze the CDS of the country while they are making an investment in that country.

Logistics Center: The logistics center is a hub of a specific region where all logistics activities related 
to transport and distribution both for national and international transit are carried out on a commercial 
basis by various operators. These activities include many integrated services such as storage, handling, 
consolidation, decomposition, customs clearance, export, import and transit operations, infrastructure 
services, insurance and banking, consultancy, and production. In order to be able to carry out these 
mentioned operations, a logistics center should be equipped with all facilities. The terms logistics center, 
logistics hub, and logistics freight are generally used interchangeably.

Project Valuation: Project valuation refers to the analysis of the investment projects in order to de-
termine the benefits and costs of the investments. With regard to this, the analysis aims to decide which 
projects to choose and to determine whether an investment project will be implemented or not. That is 
to say, the project valuation is a detailed study that includes investigating and evaluating whether any 
investment is practically applicable. The study mainly covers research and evaluations on market, technical 
and financial issues. Moreover, in general terms project valuation is a comprehensive process that detects 
the price of anything. This process could contain the worth determination of various assets from stocks, 
options, and mutual funds to patents, trademarks, and properties. Before launching any investment the 
entrepreneurs assess and analyze different factors such as project environment, cash flows, profitability, 
risks, technical solutions, regional and social effects, and other necessary information according to the 
scope of the project in order to be able to determine the worth of it.

Southeastern Anatolia Project: The Southeastern Anatolia Project (GAP) is an integrated program 
covering the development and services of urban and rural infrastructure, transportation, industry, edu-
cation, health, and other sectors, as well as dams, hydroelectric power plants, and irrigation facilities 
in the Euphrates- Tigris Basin and upper Mesopotamia plains. In this respect, the program is one of 
the biggest projects in the history of the Turkish Republic. The project area covers 9 cities which are 
Adıyaman, Batman, Diyarbakır, Gaziantep, Kilis, Mardin, Siirt, Şanlıurfa, and Şırnak. These provinces 
make up approximately 11% of Turkey in both geographical and population terms. The project aims to 
increase the income level and strengthen the living standards of the local population by using the region’s 
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resources, increasing productivity, providing employment opportunities, and what is more, the project 
intends to decrease the economic disparities between the region and other parts of the country. Thus, it 
contributes to national economic development and social stability.

TEU: It is a type of measurement standing for Twenty-Foot Equivalent Unit which is used to measure 
a ship’s cargo-carrying capacity. The dimensions of one TEU are equal to that of a standard 20′ (20-foot) 
shipping container and it has a volume of approximately 34 cubic meters. In other words, the term TEU 
expresses the capacity of a container ship in a uniform manner, the number of containers that the ship can 
load is converted into a number of containers of the smallest size, i.e. those that are twenty feet in length.

TRACECA: It is the abbreviation of Transport Corridor Europe-Caucasus-Asia. This transport corridor 
project is an inter-state program that aims at improving international transport and political-economic 
progress in the European Union, the Black Sea, Caucasus, and Central Asia. Moreover, specifically, the 
program intends to strengthen the trade and transportation of Azerbaijan, Armenia, Georgia, Kazakhstan, 
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan to integrate them with the international economy.
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