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ABSTRACT

Thisarticleisbasedonananalysisofempiricaldataonvariousservicedemandpatternssuchas
electricityandwaterconsumption,banks,hospitals,communicationsandothers.Theresearchfindings
showsimilarpatternsofdemandforvariousdifferentservicesindifferentpartsoftheworld.The
patternsreflecttherelevantpopulation’slevelofactivity.Daytimeserviceshavetypicalpeakhours
duringaworkday.Thisisnicelyexplainedbywhattheauthorscallthe‘DemandBiorhythm.’Many
daytimeservicesexperienceadoublehumpdemand,whereasintheUStheservicedemandmayalso
haveasinglehump.Theanalysisshowsastrikingdemandsimilarityofthesameweekdays,anda
significantdifferencebetweenthedemandofworkdaysandweekenddays.Also,thefirstdayofthe
weekalwaysexperiencesademandsurge.Thearticlediscusseswaystoefficientlyplantheservice
workforceandcapacitybasedontherelevantdemandpatterns.
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INTRoDUCTIoN

Servicesdependontheflowofcustomersthattypicallyarriveinastochasticprocessthathasdynamic
behaviorduringeachday(Daskin,2011;Shtub&Cohen,2015).Themajorityofservicearrival
processesisstatisticallyindependentandvariesduringthehoursoftheday.Thischaracterization
strictlydefinesitasanon-homogeneousPoissonprocess–characterizedbyitsmomentarymean
arrivalratem(t)(Daskin,2011;Mandelbaum&Zeltyn,2009;Yom-Tov&Mandelbaum,2014).

Inthispaperweestablishtheterm“DemandBiorhythm”todescribeatypicalintensityprofile
ofcertainactivitythroughouttheday,whichcharacterizescertainpopulation.Meetingthisdynamic
profileofdemandisespeciallycrucialtoserviceorganizationsastheystrivetosatisfytheircustomers
andensurecustomerloyalty.

Whilestudyingalargevarietyofservicesfromdifferenttypesoforganizationsanddifferenttypes
ofindustries,weexaminedactivitiesthatoccurduringthedayandcameacrossastrikingsimilarity
ofdemandpatterns.Regulardaylightservicestypicallyopentheirgatesat8:00AM(someevenat
9:00or10:00AM)andclosetheiroperationsatnight.Thecustomerarrivalrateduringeachday
generatesatypicalprofilewithtypicalpeakhoursthatwecallthe“DemandBiorhythm”.

Duringthelastfewdecades,numerousorganizationstransformedthemselvesfrom“product-
centric”to“customer-centric”forvariousreasons.Becomingcustomercentricisoneofthemost
importantaimsofmostorganizations.Hence,exceedingcustomersatisfactiondemandshasattracted
theattentionofbothpractitionersandresearchersoverthelastfewyears.Despite,ormaybedueto,the
attentiondrawntothesubject,thereisnocommondenominatoronhowtotackleworkforceassignment
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inadynamicdemandserviceenvironment.Itisnowcommonlyunderstoodthatdeterminingservice
capacitydrivescustomerservicessalesandmarketing.Itisoftenapproachedasabusinessstrategy
tosetathresholdfortheserviceleveltoensureserviceavailability,shortwaitingtimes,andcustomer
contentment. This indeed creates profitable long-term relationships with customers. Significant
progresshasbeenmadeinidentifyingandresearchingthecomponentsofcapacityanalysisandits
impactontheachievedservicelevels.Therolesofprojecteddemandprofileandcapacityanalysisto
theserviceindustrycannotbeunderestimated,andaredeeplyrootedintheServiceSciencedomain
(Fitzsimmons & Fitzsimmons, 2006; Kandampully, 2011; Maglio & Spohrer, 2008; Silvestro,
Fitzgerald, Johnston,&Voss,1992;Spohrer&Maglio,2008).What ismore, theadvancements
insocietyandtechnologyleadingtoconvergenceofinformation,communication,andtechnology,
coupled with acceleration in globalization, competitive environments, and changing customer’s
preferenceshavecreatednewchallengesaswellasopportunitiesforleveragingknowledgeabout
customersandtheirbehaviorpatterns.

Intermsofdemandpatterndefinitions,themainUSenergyinformationadministrationwebpage
defineddailypatterns,weeklypatternsandmonthlypatterns(U.S.EnergyInformationAdministration
(EIA),2016).Thefollowingisthedefinitionfordailypatterns,andlaterweshallintroducetheweekly
andmonthlypatterns:“Dailypatterns:Demandlevelsrisethroughoutthedayandtendtobehighest
duringablockofhoursreferredtoas‘on-peak’.”

Customerbehaviorpatternsaredirectlyrelatedtotheirdailyarrivalprofiles,theirpurchases
duringatypicalday,andtheiractivitylevelingeneral.Consumerbehaviorhasaveryclearrepetitive
profile.However,nocomprehensiveresearchhasbeenconductedtoidentifyandunderstandthenature
ofthistypeofbehavior.Thispapertriestofillthisvoidandbridgethisgap.

Thesurpriseisthatmostdaylightservicesreflectabehaviorthatcharacterizesthetotalpopulation.
Suchactivityforexample,isdepictedinFigure1,whichshowsaprofileofaverageelectricitydemand
perhourofacertainmonth.

Thegraphsofdailypatternsusethehorizontalaxisforthedaytimehoursandshowthehourly
demandonthehorizontalaxis.Figure1depictsatypicaldailypatternofelectricitydemandfora
specificdateofthePennsylvania-NewJersey-MarylandInterconnection(PJM)electricitygridwith
typicaltwopeaks(AvalonEnergy,2016).

Figure1showsclearlythatmostpeoplewerenotactiveduringnighthours,andactivitystarted
pickingupintheearlymorningtothemorningpeakhours,thentherewasareductionandaclimbto
asecondpeakintheafternoon.Thisdouble-humppatternrepresentstheoverallpopulationactivity
profile,whichwecalldemandbiorhythm.

Ofcourse,Figure1includessomeinformationthatisnotrelevanttodaylightserviceproviders
(suchasnighthoursactivity).However,wefoundaverysimilarbehaviorinmanydiverseservice
organizations,aswillbeelaboratedinthispaper.

Thispapershowsthatsimilardemandpatternscharacterizealldaylightserviceprofiles,andthat
capacityplanningandworkforceassignmentscouldbebasedonthisanalysis.

Thepaper isstructuredasfollows: thenextsectiondiscussesservicedominant logicandits
relationship with demand biorhythm, followed by the research questions and hypotheses. The
followingsectiondiscussesfindingsimilarityindailypatterns,andshowsmanysuchcases,followed
bydescriptionofavalidationstudywhichwasconductedinalocalhospital.Next,wepresentand
discussthesingle-humpdemandbiorhythm.Theresultsandconclusionssectionsclosethepaper.

SERVICE DoMINANT LoGIC AND DEMAND BIoRyTHM

TheconceptofServiceDominantLogic(SDL)presentedaframeworkthatpivotsaroundthecustomer
experienceandrevolvesaroundco-creationofvalue(Lusch&Vargo,2006;Vargo&Lusch,2004,
2008a,2008b).SDLhasthepotentialforbetterunderstandingofthedemandbiorhythm’ssignificance,
itspotentialingeneralanditsresearchpotentialinparticular.SDLendorsedtheconceptthatallhuman
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