
DOI: 10.4018/IJORIS.2020070101

International Journal of Operations Research and Information Systems
Volume 11 • Issue 3 • July-September 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

The Key Drivers for the Digitalization 
of the Supply Chain
Stavros Ioannis Valsamidis, Department of Accounting and Finance, International Hellenic University, Kavala, Greece

 https://orcid.org/0000-0001-7398-9073

ABSTRACT

Thedigitalsupplychainisarealitysincemarketsaredemandingefficiency,agility,andflexibility
formodernsupplychains.Digitalizationcanhaveamajorimpactonthesupplychain.Theaimof
thestudyistodeepentheknowledgeandunderstandingofthedigitalizationofthesupplychain.It
exploresexecutives’attitudestowardstheuseoftrendsandtechnologiesinsupplychain.Itidentifies
thefactorsthataffectexecutives’attitudestowardsthosetrendsandtechnologies,anditclassifies
themintogroupsaccordingtotheirsimilarbehaviourpatternsandprofileseachgroupofrespondents
accordingtothecharacteristicsoftheircompanies.Themainfactorsaremobility,humanfactors,
andpricing.Characteristicssuchastypeofcompany,yearofestablishment,numberofemployees,
technological infrastructurehavean impactonexecutives’behaviour.Thesurvey revealeda few
noteworthyfindingsthatmayinfluencecompaniesforresourcereallocationandstrategicallyshift
resourcestocreatemorevalueanddeliverhigherreturnstoshareholders.
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1. INTRODUCTION

Industry4.0isdefinedasthenextphaseinthedigitizationofthemanufacturingsector,drivenbythe
astonishingriseindatavolumes,computationalpower,andconnectivity,especiallynewlow-power
wide-areanetworks;theemergenceofanalyticsandbusiness-intelligencecapabilities;newformsof
human-machineinteractionsuchastouchinterfacesandaugmented-realitysystems;andimprovements
intransferringdigitalinstructionstothephysicalworld,suchasadvancedroboticsand3-Dprinting
(Robleketal.,2016;McKinseySpecialCollectionDigitalstrategy,2017).Thetermdescribes“the 
forth industrial revolution, a new step of organization and management of whole supply chains over 
the life cycle of products”(PlatformI4.0,2015).ThebiggestimpactfromtheIndustry4.0technologies
andconceptsistobeexpectedfromatechnologicalviewespeciallyfortheprocurement,production
anddistributionactivitiesinthesupplychain(Kerstenetal.,2015).

Industry4.0isnotlimitedtothetechnicaldimensionofdigitalizingmodernbusinesses,asit
isratherthecompleteneworganizationandnetworkcoordinationofvalueandsupplychains(Glas
andKleemann,2016).Industry4.0isexpectedtoforminitsultimateshapenewdigitalizedsupply
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chains,whichshallrealizecollaborativeproductivityrentsandensurenolessthanthecompetitiveness
ofentireindustries(Willemsetal.,2018).Whilstmanymorecompaniesarealreadyinvestigating
howtoreacttothecurrenttrendofimplementingIndustry4.0technologiesandconcepts,recent
researchwithrespecttothistermishighlydiverseandlimitedtotheoperationalimplementationof
technologiesandconceptsontheproductionprocess-level(Hermanetal.,2015).

Thefunctionofanysupplychaincentersonthemovementofmaterials,finishedgoods,capital,
andotherassetsfromplacetoplace,aswellastheproductionoffinishedgoods.Asupplychainisthe
systemoforganizations,people,activities,informationandresourcesinvolvedinmovingaproduct
orservicefromsuppliertocustomer.Supplychainactivitiestransformrawmaterialsandcomponents
intoafinishedproductthatisdeliveredtotheendcustomer.Attheircore,however,supplychains
consistofmanytransactions:theexchangeoftime,money,information,orphysicalmaterialsfor
someotherunitofvalue(Christopher,2016).

SupplyChainManagementisthedesignandmanagementofprocessesacrossorganizational
boundarieswiththegoalofmatchingsupplyanddemandinthemostcosteffectiveway.Dramatic
technologicalanddigitaldevelopments,suchasgreatercomputingpowerandloweroverallcosts,
haveimpactedthetraditionalsupplychaininseveralkeyways,includingareductionintransaction
costsandincreaseininnovationrelatedtotheproductionprocessitself(EY,2017).

Supplychainstraditionallyarelinearinnature,withadiscreteprogressionofdesign,plan,source,
make,anddeliver.Today,however,manysupplychainsaretransformingfromastaidsequenceto
adynamic,interconnectedsystemthatcanmorereadilyincorporateecosystempartnersandevolve
toamoreoptimalstateovertime(Deloitte’sDigitalSupplyNetworks,2016).Thisshiftfromlinear,
sequentialsupplychainoperationstoaninterconnected,opensystemofsupplyoperationscouldlaythe
foundationforhowcompaniescompeteinthefuture(SpectureLabs,2018).Historically,supplychain
professionalsmanagedthe“fourVs”(volatility,volume,velocity,andvisibility)astheyattempted
tooptimizeresultsacrossaseriesofobjectivesthatincludetotalcost,service,quality,andsupport
forinnovation(Deloitte’sDigitalSupplyNetworks,2016).Foranumberofindustrysectors(retail,
auto,electronic,aviation,chemical),digitalizationofsupplynetworkshasbeenanimportantissuefor
morethantwodecades,butthisconcernisnotsharedacrossotherindustries(Hartmannetal.,2015).

The digitalisation of supply chain is the utilisation of digital technologies and processes to
enablesupplychainstobemoreeffectivelyandefficientlymanaged,creatingbusinessnetworksand
increasingtheoverallsupplychainvisibilitywithinthenetwork.Digitaltransformationcanhavea
majorimpactonallpartiesacrossthesupplychain.Itcannegativelyimpactthesupplyofmaterials
frommanufacturingplantsthroughtothecustomers,aswellasaltertheflowofmoney(Alickeet
al.,2016).Unfortunately,thecauseofthedisruptionoftengoesunexposeduntiltherepercussions
actuallyoccur.By then itmaybe too late toaccount for thechanges thatshouldhavehappened
topreventthedisruption.Thiscanleadtomajorfinancialproblems,suchasadevastatinglossof
revenue(Baxter,2016).

Themanagementneeds toevaluatehowtheirsupplychainwillbe impactedby the relevant
technologies,i.e.whichchallengesandpotentialsaretobeexpectedwithrespecttotheprimarysupply
chainactivities(Lambert,2008).Withtheglobalsupplychainpoisedtomakedramaticshiftsinthe
comingyearstoaccommodatetrendsandgaindeepervisibilityintobusinessprocessesinorderto
stayaheadofthecompetitivecurve,everycompanythroughoutthevaluechainstandstobenefitby
adoptingnewtechnologiesearlyandrethinkingtraditional,outdatedprocessestocombatindustry
disruptors(Pontius,2017).Firmsworktogetherinsupplychains,butseektomaximizetheirindividual
powertocapturegreatervalueforthemselves(Peppard&Rylander,2006).

Best-in-classsupplychainsaresuccessfullycombiningenablingtechnologiestodrivesuperior
performance.Withastrategicfocusandthecouragetocollaborate,theyarecreatingdigitalcapabilities
that give them the competitive advantage theyneed to survive and thrive in today’son-demand
economy(Geissbaueretal.,2016).Thegeneralconsensusisthatcompaniescannotaffordtowait
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andtheleadersindigitalsupplychainmanagementarebuildingafinancialadvantagethatwillbe
moredifficulttoovercomewitheachpassingyear(KornFerryInstitute,2017).

Technologyisthedriverofthisdigitalizationinsupplychains,butitisnotasingletechnology.
ThetrendsandthetechnologiesincludePredictiveAnalytics,RoboticsandAutomation,Sensorsand
AutomaticIdentification,WearableandMobileTechnology,DriverlessVehiclesandDrones,Inventory
andNetworkOptimizationTools,CloudComputingandStorage,3DPrinting,Autonomoustrucks,and
Blockchainapplicationsinthesupplychain(MHI,2016).Especially,autonomouslogistics,adriverless
wayofbringinggoodsfromAtoB,willrevolutionisetheindustrybyeliminatingdependencyon
thehumanfactor.Datacollectedviasensors,(radio-frequencyidentificationRFID),barcodeand
remotedevicesalongtheentirevaluechainwillbeamake-or-breakcapability(Accenture,2017).

The aim of this study is to find out whether there is a relationship between the business
digitalizationandthesupplychain,technologysystemsorothercompanyfeaturessuchastypeof
thecompany,yearofestablishmentandnumberofemployees.

Thisremainderofthepaperisconstructedasfollowing:Thesecondsectiondescribestherelated
work.Thethirdsectionproposes themethodology.Thefourthsectionpresents theresultsof the
empiricalstudysectionhighlightsthefindingsoftheresultsanddrawsusefulconclusions.

2. ReLATeD wORK

AccordingtoSantosandEisenhardt(2005),thekeymotivationforsupplychainintegrationisthe
efficiencyassociatedwithminimizinggovernancecosts,includingthecostsofexchangewithother
ecosystemparticipantsandwiththosewithintheindividualorganization.

Nowadays,asconsumptionandproductionaregrowingenormouslyfast,companiesareseeking
forcostsreductionaimedatensuringcompetitiveness.Supplychainexpensesplayacolossalrolein
thecostofthefinalproduct.Therelationshipbetweenthesupplychainexpensesandthepriceofthe
finalproduct,theclassificationoflogisticschaincostsandtheirminimizationasanassumptionfor
thecompetitivenessofthefinalpriceispresentedbyLapinskaitė&Kuckailytė(2014).

According to McKinsey research, digitization has only begun to transform many industries
(McKinsey Special Collection Digital strategy, 2017). Digital is penetrating all sectors, but to
varyingdegrees(Bughinetal.,2017).Theperceptionofrespondentsforthedigitalpenetrationby
industryis44%fortravel,transportandlogistics.Only2percent,infact,reportthatsupplychains
arethefocusoftheirforward-lookingdigitalstrategies,thoughheadliningexamplessuchasAirbnb
andUberdemonstratethepoweroftappingpreviouslyinaccessiblesourcesofsupplyandbringing
themtomarket.

ThebenefitsofDigitalSupplyChain(DSC)includecost-effectivenessofservicesandvalue-
creatingactivitiesthatareadvantageoustomanyactorsintheecosystem,includingfirmsandtheir
suppliers,employeesandcustomers(Maieretal.,2011).AccordingtoMentzeretal.(2001),asupply
chaincanbedefinedasasetofthreeormoreentities(i.e.,organizationsorindividuals)directly
involvedintheupstreamanddownstreamflowsofproducts,services,finance,and/orinformation
fromasourcetoacustomer.

Supplychainmanagement(SCM)encompassestheeffortsinvolvedindeliveringandproducing
productsandservicesinthevaluechain(Sherer,2005).SCMlinkstheprocessesacrosssupplier–user
companiesandfunctionsthatenablethevaluechaintomakeproductsandprovideservicestothe
customer(Coxetal.,1995).

A study by The Boston Consulting Group shows that the leaders in digital supply chain
managementareenjoyingincreasesinproductavailabilityofupto10percentagepoints,morethan
25%fasterresponsetimestochangesinmarketdemand,and30%betterrealizationofworking-capital
reductions,onaverage,thanthelaggards(KornFerryInstitute,2018).Theyhave40%to110%higher
operatingmarginsand17%to64%fewercashconversiondays.Withthehelpofthreekeystrategies,
theseagilecompaniesarequicklyleavingbehindtheirlessnimblecompetitors.Thegeneralconsensus
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isthatcompaniescannotaffordtowaitandtheleadersindigitalsupplychainmanagementarebuilding
afinancialadvantagethatwillbemoredifficulttoovercomewitheachpassingyear.Companieswill
needtomapopportunitiesforeachofthenewlyavailabletechnologies.Withdigitaltransformation
changingmarketseverywhere,topexecutivesaroundtheworldarechangingtheirpriorities.Korn
FerryInternationalsurveyed100seniorsupplychainexecutives,alongwithinterviewingacademics
andconsultants,toexploreissuesthatleadersfaceandtheirapproachtobuildingandorganisingthe
requiredtalenttosupportthistransformation.Morethanhalfoftherespondents(53percent)hada
formalpositiontoleaddigitalSCM,withmost(92percent)reportingtoaChiefOperatingOfficer
(COO),ChiefSupplyChainOfficer(CSCO),ortoasupplychainleadershipmember.Digitisation
ishighlyrelevantforSCM,withthree-quarters(74percent)ofexecutivesratingthisas4or5out
of5.Threeoutoffourrespondentssaidtheirorganisationslackaclearlydefinedsuccessprofilefor
digitaltransformationofsupplychainleaders,withmanyleaderssuggestingthat“we don’t know 
how to improve our level of digitisation in supply chain”.

McKinseyobservesthatmostofthedisparitybetweenpotentialandactualgainsfromsupply
chaindigitisationcanbeexplainedbytechnologygapsandpoormanagementchoices(McKinsey
SpecialCollectionDigitalstrategy,2017).However,nowthatbetterdigitalsolutionshavebecome
available,companiescanmakegreaterandfasterimprovementsinsupply-chainperformance(Gezgin
etal.,2017).AccordingtoSupplyChainDigital,70percentofexecutiveshavealreadybegundigital
supplychaintransformation,yetprogressisslow.

CapgeminiConsultingandGTNexusstudied337executivesfrommajorglobalmanufacturing
andretailorganizationsacross20countriesthroughoutEuropeandNorthAmerica(Capgeminiand
GTNexus,2017).Exploringtherelationshipbetweenorganizationsandtheirpartnersthroughoutthe
supplychainintheirstudy,theyremarkthatthefirsttoexamineboththecurrentandfuturestatesof
digitaltransformationacrossthesupplychain.Thesurveyfoundthathalfoftheexecutivesresponding
viewdigitaltransformationasveryimportant(75percentagreethatdigitaltransformationisatleast
‘important’),butmorethan30percentaredissatisfiedwiththeirprogresstodate.Just15percentof
respondentstothesurveyindicatethatdatafromtheextendedsupplychainisreadilyavailabletotheir
organizations,yet54percentexpectimprovementsinavailabilitywithinthenextfiveyears(Pontius,
2017).So,itisusefulreadingformostprocurementpeople,particularlyanyoneinthosesectorswhere
supplychainiskey,anditpaintsapictureofunmetneedreallyintermsoftheskillsandtalentavailable
inthisfield.Threequartersofthe100supplychainexecutiveswhoparticipatedinthestudy(through
asurveyandinterviews)acknowledgedthatdigitisationishighlyrelevanttotheirsituation(KPMG,
2018).Asthereportsays,“The function is expected to develop greater flexibility, lower cost and risk, 
and even develop new ways of analysing its potential revenue impact”.Butaboutfourin10ofthose
surveyed(41percent)saidakeybarriertodigitisingthesupplychainwastheavailabilityofdigital
talent.Despitethis,the“financial commitment to developing the required skills is low”,withtwothirds
ofexecutivessayingthatlessthan10%oftrainingbudgetsisrelevanttodigital,andthatthisamount
isclearlynotenough.Three-quartersofthesamplepositionedthemselvesinthemiddleofthepack,
sayingthatastarthasbeenmadeondigitisation,buttherewasstillsomewaytogo,withthe“lackof
aclearstrategy”thebiggestbarriertodigitaltransformation.Lackofdigitaltalentwasaclosesecond
-thatfitswithourownthinkingongeneralprocurementtransformation,whereclarityofstrategyhas
tocomefirst,andthenthe“peopleaspects”reallyarethemostcriticalsuccessfactor(Smith,2018).

Traditionalplayersinthelogisticsindustryriskbecomingirrelevantunlesstheyembracechange
inordertodelivermorecustomer-centricservices(Brightmore,2018).DSCexaminesthefindings
ofanewreportbyAccenture,whichoffersbusinessesadviceonhowtoupgradedigitallogistics
strategies,callingoncompaniestoraisetheirgameandpreparetodisrupt(Morley,2017).However,
accordingtothereportbyAccentureondigitaldisruptioninfreightandlogistics,iftraditionalplayers
embracedigitaladoptionandharnessthepowerofnewtechnologiestobuildnewdigitalbusiness
models,theycouldnotonlyenhancetheircompetitiveness,butalsoboostearningsbyapproximately
13%perannum(Accenture,2017).
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3. MeTHODOLOGy

3.1. Sample
Inordertoascertaintheviewsofexpertsonthedigitaltransformationinsupplychain,theviewsof
supplychainmanagementexecutivesof204companiesintheareaofNorthernGreecewererecorded
andprocessed.TherespondentsareexecutiveswhoareresponsibleforSCMfunctions(i.e.Chief
SupplyChainOfficers)orexecutiveswhoseresponsibilitiesexplicitlyincludeSCMorindirectly,
whohadacquiredSCMexperienceintheirpreviouspositions.57.8%ofthecompaniesbelongto
productionsector,4.4%topackagingsector,20.1%toretailsalesectorand17.6%todistribution
sector.13.7%ofthecompanieshavelessthan10employees,28.4%upto30employees,33.8%up
to50employees,14.2%upto200employeesand8.8%havemorethan200employees.

3.2. Survey Instrument
Inordertoachievethisgoal,wecomposedaquestionnaireforthepurposeofcollectingempirical
datafromcompaniesintheregionselectedfortheresearch.Thequestionnaireisstructuredsinceit
hasastrictorderofquestions.Thequestionnaireconsistsoffour(4)sectionsofquestions,eachof
whichwerematchedwithcompanyfeaturesandviewsonthedigitaltransformationofthecompany
andincludestotally43items.InsectionAthereare6itemsaboutcompanyinformation.Insection
Bthereare14itemsaboutincidenceofcertainsupplychainmanagementissues,insectionC(ICT
items)thereare11itemsabouttechnologysystemsthathavebeenadoptedbyeachcompanyand
insectionDthereare12itemsaboutdigitalization.AllitemsinsectionsB,CandDarein5point
Likertscalewhere1correspondsto“notadoptedatall”and5to“fullyadopted”.Sincetheaimofthe
studyistofindoutwhetherthereisarelationshipbetweenthedigitalbusinessandthesupplychain,
technologysystemsorothercompanyfeatures,the12itemsinDsectormeasurethedigitalization.

SectionBconsistsof14itemsaboutsupplychain/logistic.Inordertoidentifypatternsinthe
relationshipsbetweentheseitems(Table1).

Table 1. Items of section B

# Supply Chain Management Issues

1. Deliverablesmistakenly

2. Errorsincheckingandcalculatinginventorylevelinstoreorcentralwarehouse

3. Errorsincalculatingrefunds

4. Theftofproducts

5. Exceedingtheexpirationdateofaproduct

6. Disposal/obsolescenceofaproduct

7. Maintainahigherlevelofinventorythanwhatisnecessary

8. Noproductsinthewarehouseorshelf(out-of-stock)resultinginlostsales

9. Lackoftransparencyinthesupplychainresultinginthefailuretomonitortheproductlifecycle

10. Inabilitytocalculatetheexactlevelofdemandforaproduct

11. Inabilitytoharmonizeorderstoreplenishaproductwiththeexactamountofquantityactuallyrequired

12. Commitmentofhumanresourcestofind,classifyandprocessinformationhandledinthesupplychain

13. Insufficientuseofequipmentandsupplychainmanagementtoolsduetolackofinformation

14. Ineligibilityofpromotionalactionsleadingtoareductioninthelevelofsales
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Inorder to identifypatterns in the relationshipsbetween the items in sectionB,aprincipal
componentanalysis(PCA)wasconductedonthe14itemswithorthogonalrotation(varimax).

Duringtheanalysis,insequentialstepswedropoutitems4and7becauseinthefirstofthemthe
maximumcomponentvalueinthecorrespondingtablewas0.373,whileinthesecondthemaximum
valueofthecomponentinthecorrespondingtablewas0.343.

TheKaiser-Meyer-Olkinmeasureverifiedthesampleadequacyfortheanalysis,(KMO=0.802,
Bartlett’stestofsphericityx2(66)=1249.757,p<0.001),indicatedthatcorrelationsbetweenitemswere
sufficientlylargeforPCA.Aninitialanalysiswasruntoobtaineigenvaluesforeachcomponentin
thedata.TwocomponentshadeigenvaluesoverKaiser’scriterionof1andincombinationexplained
68,178%ofthevariance.Thescreeplotshowedinflexionthatjustifyretainingof2twocomponents
inthefinalanalysis.

Inrepeativestepswedropoutitemsbecauseinthefirstitem,theMeasureofSamplingAdequacy
valueintheAnti-imageMatrixwasverylow(0.436)andthemaximumvalueofthecomponentvalue
inthecorrespondingtablewas0.386,whileintheseconditemthemaximumvalueofthecomponent
inthecorrespondingtablewas0.381.

Finally,theitemsthatclusteronthesamecomponentssuggestedthatthefirstfactorrepresent
A-IncomingcomponentsandsecondfactorrepresentsB-outcomingcomponents.Incomingdenotes
activitiesrelatedtotheinputofthecompanywhileoutcomingdenotesactivitiesrelatedtotheoutput
ofthecompany.

Subsequently,wecreateanewfactorforeachoneoftheabovecomponents,astheaveragevalue
oftheitemsthatconsiststhem.ThesefactorsarecalledA-IncomingandB-Outcoming.Inorderto
checkaboutvalidityandreliabilityofeachoneofthesetwonewfactors,weuseCronbach’sAindex.
ThevalueofCronbach’sAforfactorAis0.873andforfactorB0.768,whichmeansthateachfactor
ishighreliable,inthesenseofinternalconsistency.

InsectionC(ICTitems),respondentsshouldstatewhether11technologysystemshavebeen
adoptedbytheircompany.ThesetechnologysystemsarepresentedinTable2.Foreachoneofthe

technologysystems theyhave tochoosebetween1 (notadoptedatall) to5 (fullyadopted).We
generateanewvariablethatexpressesthedegreetowhicheachcompanyhasadoptedtechnology
systems.Forthispurpose,weaddedthe11independentitemsandwecreateanewvariable,named

Table 2. Items of section C

# Technology System

1. SupplyChainManagement(SCM)

2. CustomerRelationshipManagement(CRM)

3. PartnerRelationshipManagement(PRM)

4. EnterpriseResourcePlanning(ERP)

5. WarehouseManagementSystems(WMS)

6. ManufacturingExecutionSystems(MES)

7. TransportationManagementSystems(TMS)

8. RadioFrequency(RF)systems

9. Geo-codedTracking

10. Barcodingtechnology

11. ElectronicCommerceTechnology
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technologysystemsadoption,withpossiblevaluesbetween11and55.Themeanvalueofthisnew
variableis35.06(standarddeviation9.9)andmedian34.5.

Thedigitalizationofthecompanyisexpressedby12itemsaboutsupplychaininsectionD,as
presentedinTable3.

Inorder toidentifypatternsintherelationshipsbetweentheseitems,aprincipalcomponent
analysis(PCA)wasconductedonthe12itemswithorthogonalrotation(varimax).Duringtheanalysis,
insequentialstepswedropoutitems6,7and11becauseinthefirstonethevalueofMeasureof
SamplingAdequacyintheAnti-imageMatrixwasverylow(0.422)andthemaximumcomponentvalue
inthecorrespondingtablewas0.386,whileintheothertwothemaximumvalueofthecomponentin
thecorrespondingtablewas0.381and0.401.TheKaiser-Meyer-Olkinmeasureverifiedthesample
adequacy for the analysis, KMO=0.762, Bartlett’s test of Sphericity x2(36)=348.919, p<0.001,
indicatedthatcorrelationsbetweenitemsweresufficientlylargeforPCA.Aninitialanalysiswas
runtoobtaineigenvaluesforeachcomponentinthedata.Threecomponentshadeigenvaluesover
Kaiser’scriterionof1andincombinationexplained58.958%ofthevariance.Thescreeplotshowed
inflexionthatjustifyretainingof2twocomponentsinthefinalanalysis.

Finally, the items that cluster on the same components suggested that the first component
representsmobility, the secondone representshuman factor and the thirdcomponent represents
pricing.ItemsthatconsisteachoneofthethreecomponentsarepresentedinTable3.

3.3. Regression Analysis
Anewvariableforeachoneoftheabovecomponents,astheaveragevalueoftheitemsthatconsists
themiscreated.Thesevariablesarecalledmobility,human factorandpricing.

MobilitymeanstheuseofmobiledevicesandapplicationsinallaspectsofSCMinorderto
simplifylogisticsfunctionsandSCMsolutions.HumanbeingsrunalltheactivitiesofSCM.The
decisionsmakersareaffectedbyknowledge,abilities,skillsandmotivation.Thus,humanfactorplays
animportantroleinSCM.Supplychainhasabiginfluenceonthecostofthefinalproduct,thusitis
necessarytocontinuallyimprovetheprocesseswithinthesupplychainandtherebyreducetheoverall
cost.CreativepricingstrategiesineffectiveSCMprovideopportunitiesforsignificantcostreduction.

Table 3. Items of section D

# Item

1. WarehouseRoboticsintheSupplyChain

2. IncreasedFocusonCost-to-serve

3. MoreThingsWillConnecttotheIoT

4. AutonomousRoadTransportation

5. TheAppealofSupplyChainSocialResponsibility

6. BigDataandAdvancedAnalyticsintheCloud

7. EverythingasaService

8. TheRiseoftheVirtualLogisticsTeam

9. ElasticistheNewLean

10. TheBlurredLineBetweenLogisticsandTechnologyServices

11. PerfectOrderWillbeaBigDeal

12. EnterpriseMobilityPenetrationintotheSupplyChain
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Wetestwhethereachofthethreefactorsthatconstitutesdigitalbusiness,thatismobility,human
factorandpricing,isaffectedbythesectorinwhichcompaniesoperate,thenumberofemployees,
thewaythesupplychainismanaged,thedegreeofadoptionoftechnologysystems,incomingand
outcoming.Thisischeckedwiththreemultipleregressionmodels.Tocontrolthesectorinwhich
companiesoperate,thenumberofemployeesandhowsupplychainismanaged,dummyvariables
havebeencreated.Morespecificallyinoursample,thecompaniescomefromfoursectors,production,
packaging,retailanddeliveryandthewaytheymanagedthesupplychainhasfourcategories,no
managementatall,empirically,departmentofthecompanyandisoutsourced.Thevariable“number
ofemployees”hasfivevalues,thatislessthan10employees,between11and30employees,between
31and50employees,between51and200employeesandmorethan200employees.

Althoughthesetechniqueswerenotappliedfortheanalysisofthedigitalizationofthesupply
chainsofar, it isworthmentioningthatregressionmodels identifiedseveralfactors thatdirectly
andpositivelyimpactcorporateperformance(Tanetal.,1999),bivariatecorrelationandmultiple
linearregressionanalysisrelatedthepracticesandconcernstofirms’performance(Zhuetal.,2012),
advancedanalyticstechniquesappliedtosupplychainmanagementandweretodescriptive,predictive,
andprescriptiveanalytics (Souza,2014), statisticalmethods suchas reliabilityandvalidity tests
andmultipleregressionsanalyzeddataandrevealedthatsupplychainmanagementpracticeshavea
significantrelationshipwithsupplychainperformancestatically(Sukatietal.,2012).

4. eMPIRICAL STUDy

Inthissection,theresultsoftheregressionanalysisforthethreedependentvariablesarepresented.

4.1. Dependent Variable Mobility
Inthefirstregressionmodel,weusemobilityasdependentvariable.Fromthefinalmodelweexcluded
theAvariablebecauseitwasfoundtobenotsignificantat5%level(t-statistic=-0.599,p-value=
0.55).Themodelthatwillbeadjustedis:

Mobility b b techno y systems adoption b B b retail= + + +
+

0 2 3
1 * log * *  

bb packaging b distribution b no management

b empirical
4 5 6

7

* * *+ +
+

 

lly management b department of the company    +
8
*



ThecheckingforcollinearitywasdonethroughtheVIFtest.AllVIFvaluesarelowerthan5,thus
wecansafelyconcludethatcollinearityisnotaproblemforourmodel.ThevalueofDurbin-Watson
testis1.601,veryclosetovalue2thustheconditionofindependenterrorsissatisfied.Regressionis
significantat5%(F(8.199)=15.915,p-value<0.001).Testfornormalerrordistribution(Normal
ProbabilityPlot)showedthaterrorsfollowthenormaldistribution(Figure1).Testforstablevariance
oftheresidualsshowedthatthereissteadyvariation(Figure2).

Thefinalmodelis:

Mobility techno y systems adoption

B

= +
− −

4 074 0 028

0 521 0

. . * log

. *

  

.. * . * . *

. *

439 0 262 0 374

1 346

retail packaging distribution

no m

+ −
+  aanagement empirically management

department o

−
−

0 450

0 043

. *

. *

 

 ff the company  



ThecoefficientsofthismodelarepresentedinTable4.
Wenoticethat:
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1. Foreachunitgrowthoftechnology_systems_adoption,themobilityincreasesby0.028units;
2. Retailanddistributioncompanieshavealoweraverageofmobilitythanthoseinvolvedin

theproduction;
3. ByincreasingthescoreonfactorB(Outcoming)leadstoadecreaseintheaveragemobility;
4. Companiesthatdonotmanagethesupplychainaremoremobilethanthoseoutsourced,while

thosewhomanagedsupplychainempiricallyhavelowermobilitythanoutsourced.

4.2. Dependent Variable Human Factor
In the second regressionmodelweusehuman factorasdependentvariable.Weexcluded theA
variablefromthefinalmodelbecauseitwasfoundtobenotsignificantat5%level(t-statistic=
1.259,p-value=0.21).Themodelthatwillbeadjustedis:

Table 4. The coefficients of the model with mobility as dependent variable

Unstandardized 
Coefficients t Sig.

Collinearity Statistics

B Std. Error Tolerance VIF

(Constant) 4.074 .335 12.162 .000

Technology_systems_adoption .028 .006 4.675 .000 .721 1.387

B-Outcoming -.521 .075 -6.928 .000 .933 1.072

Retailsales -.439 .137 -3.213 .002 .820 1.220

Packaging .262 .251 1.046 .297 .921 1.086

Distribution -.374 .144 -2.593 .010 .892 1.121

Minimummanagementofsupplychain 1.346 .425 3.169 .002 .705 1.418

Empiricalmanagement -.450 .198 -2.278 .024 .265 3.778

ManagementDepartmentofthecompany -.043 .189 -.228 .820 .278 3.596

Figure 1. Normal probability plot for mobility
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human factor b b technology systems adoption b B b pac   = + + +
0 1 2 3

* * * kking

b retail b distribution b Employees b Emp

*

* * * ( ) * (+ + + < +
4 5 6 7

10 lloyees

b Employees b Employees b

11 30

31 50 51 200
8 9 10

−
+ − + − +

)

* ( ) * ( ) ** )Empirically management 



ThecheckingforcollinearitywasdonethroughtheVIFtest.AllVIFvaluesarelowerthan5,thus
wecansafelyconcludethatcollinearityisnotaproblemforourmodel.ThevalueofDurbin-Watson
testis1.762,veryclosetovalue2thustheconditionofindependenterrorsissatisfied.Regressionis
significantat5%(F(10.199)=29.674,p-value<0.001).Testfornormalerrordistribution(Normal
ProbabilityPlot)showedthaterrorsfollowthenormaldistribution(Figure3).Testforstablevariance
oftheresidualsshowedthatthereissteadyvariation(Figure4).

Thefinalmodelis:

human factor technology systems adoption   = +
−

4 252 0 018

0 409

. . *

. ** . * . * . *

. *

B retail packaging distribution− + −
−

0 796 0 007 0 239

0 839 (( ) . * ( ) .

*(

Employees Employees

Employees

< − − −
−

10 0 547 11 30 0 323

31 550 0 100 51 200

0 212

) . * ( )

. *

+ −
+

Employees

Empirically management 



ThecoefficientsofthismodelarepresentedinTable5.
Wenoticethat:

1. For each unit growth of technology_systems_adoption, the human factor increases by
0.018units;

Figure 2. Test for stable variance of the residuals for mobility
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2. Retailanddistributioncompanieshavealoweraverageofhumanfactorthanthoseinvolvedin
theproduction;

3. ByincreasingthescoreonfactorBleadstoadecreaseintheaveragehumanfactor;
4. Companiesthatmanageempiricallythesupplychainhavehigherscoreinhumanfactorthanall

othercompanies;
5. Companies that have less than 50 employees have lower score in human factor than these

companieswithmorethan200employees.

Table 5. The coefficients of the model with human factor as dependent variable

Unstandardized 
Coefficients

t Sig.
Collinearity Statistics

B
Std. 

Error Tolerance
VIF

(Constant) 4.252 .291 14.637 .000

Technology_systems_adoption .018 .004 4.520 .000 .563 1.776

B-Outcoming -.409 .052 -7.875 .000 .654 1.529

Retailsales .007 .158 .045 .964 .772 1.296

Packaging -.796 .083 -9.631 .000 .747 1.338

Distribution -.239 .090 -2.652 .009 .763 1.311

Employees<10 -.839 .173 -4.839 .000 .230 4.349

Employees11-30 -.546 .143 -3.827 .000 .315 3.173

Employees31-50 -.323 .125 -2.593 .010 .237 4.216

Employees51-200 .100 .153 .652 .515 .326 3.071

Empiricalmanagement .212 .067 3.172 .002 .775 1.290

Figure 3. Normal probability plot for human factor
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4.3. Dependent Variable Pricing
Inthethirdregressionmodel,weusepricingasdependentvariable.Fromthefinalmodelweexcluded
theAvariableandthedummyvariablesrelatedtothenumberofemployeesbecausetheywerefound
tobenotsignificantat5%level.Themodelthatwillbeadjustedis:

pricing b b no management of supply chain

b Empirically

= +
+

0

2

1 *

*

    

     management b Department of the company

b packaging b

+
+ +

3

4 5

*

** rretail sales b distribution

b B b technology systems a

 +
+ +

6

7 8

*

* * _ _ ddoption



ThecheckingforcollinearitywasdonethroughtheVIFtest.AllVIFvaluesarelowerthan5,thus
wecansafelyconcludethatcollinearityisnotaproblemforourmodel.ThevalueofDurbin-Watson
testis1.804,veryclosetovalue2thustheconditionofindependenterrorsissatisfied.Regression
issignificantat5%(F(8,199)=9.718,p-value<0.001).Testfornormalerrordistribution(Normal
ProbabilityPlot)showedthaterrorsfollowthenormaldistribution(Figure5).Testforstablevariance
oftheresidualsshowedthatthereissteadyvariation(Figure6).

Thefinalmodelis:

Pricing no management of supply chain

Em

= +
−

2 014 1 356

0 049

. . *

. *

    

ppirically management Department of the company    −
+

0 023

0 72

. *

. 88 0 478 0 571

0 213

* . * . *

. *

packaging retail sales distribution

B

− +
−

 

++ 0 033. * _ _technology systems adoption



ThecoefficientsofthismodelarepresentedinTable6.
Wenoticethat:

1. Foreachunitgrowthoftechnology_systems_adoption,thepricingincreasesby0.033units;

Figure 4. Test for stable variance of the residuals for human factor
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Table 6. The coefficients of the model with pricing as dependent variable

Unstandardized Coefficients
t Sig.

Collinearity 
Statistics

B Std. Error Tolerance VIF

(Constant) 2.014 .338 5.960 .000

Minimummanagementofsupplychain 1.356 .413 3.284 .001 .705 1.418

Empiricallymanagement -.049 .192 -.256 .798 .265 3.778

Managementdepartmentofthecompany -.023 .184 -.124 .901 .278 3.596

Packaging .728 .133 5.483 .000 .552 1.811

Retailsales -.478 .260 -1.842 .067 .813 1.229

Distribution .571 .172 3.313 .001 .591 1.693

B-Outcoming -.213 .073 -2.918 .004 .933 1.072

Technology_systems_adoption .033 .006 5.778 .000 .721 1.387

Figure 5. Normal probability plot for pricing

Figure 6. Test for stable variance of the residuals for pricing
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2. Packaginganddistributioncompanieshaveahigheraverageofpricingthanthoseinvolvedin
theproduction;

3. ByincreasingthescoreonfactorB(outcoming)leadstoadecreaseintheaveragepricing;
4. Companiesthatdonotmanagethesupplychainhavehigherscoreinpricingthancompanies

thatuseoutsource.

5. DISCUSSION AND CONCLUSION

Thisstudyexploredthesupplychainmanagementexecutives’attitudestowardstheuseoftrendsand
technologiesinsupplychain.Executives’attitudestowardstheuseoftrendsandtechnologiessuch
aselastic,cost-to-serve,autonomousroadtransportation,mobility,IoT,Robotics,insupplychain
areaffectedbythetypeofcompany,yearofestablishment,numberofemployeesandtechnological
infrastructure.Themainfactorsrevealedinregressionanalysisaremobility,humanfactorandpricing.

Mobiledevicesandapplicationsarenecessarytools.Thegoalistogetproductsorgoodsfrom
oneplacetoanotherinthemostefficientandcost-effectivewaypossible.Thereareseveralpositions
withinthesefieldsthatfocussolelyonmakingthesupplychainsbetterandmoreefficient.With
theriseoftechnologyandappsthatcatertotheseneeds,companieshavebeenabletoequiptheir
employeeswithwaystoimprovesupplychainsnomatteriftheyareinfieldorinthecorporateoffice.
Theuseofsmartphonesandtheirapplicationsallowformoreflexibilityandbetterservicestothe
customers.Italsosavesthecompanymoneybecauseitallowsthesupplychaintobemoreefficient.
Thisisjustthebeginningofwhatthismobilityinsupplychainchangecandoforthesupplychain
world. Mobile technologies are also helping companies to improve communication within their
transportationnetworksandmoreaccuratelymeasuretheproductivityandefficiencywithinthose
networks.Companymobilityhascomealongwayinjustafewshortyears.It’sbeenlessthanadecade
sincebig-budget,ruggedmobiledevicesbegantopenetratethewarehouseandtransportoperations
oflargecompanies.Consumersdemandresultsquickly.Ifacompanycannotdeliver,theywillgoto
thecompetitor.Allofthesepointsarereasonswhymobilityinthesupplychainisrequiredformore
effectivemanagingofsupplychainsinthefield.

The supply chain not only includes the manufacturer and suppliers, but also transporters,
warehouses, retailers, and customers themselves. This dynamic environment requires effective
communication, teammanagement, andconstant lifecycle innovation.Human factors insights in
theseareasarecriticalfortheeffectivedevelopmentofglobalprocessnetworks.Wrongdecisions
bydecisionmakersleadstoinsufficientbehaviorandlowerperformancenotonlyforthedecision
maker,butalsoforotherstakeholdersalongthesupplychain.

Customersandconsumersareincreasinglyvaluedriven,hencethereisagrowingrecognitionthat
creativepricingstrategiescombinedwitheffectivesupplychainmanagementprovideopportunities
forsignificantcostreductionandincreasedprofits.Supplychainprocessesandactivitiespractically
includetransportationcost,warehousingcost,inventorycostandpackagingcostdevelopment.The
optimisationopportunitiesthroughdigitalizationcanreducethefinalproductcost.

Technologyhasbecomesuchanintegralpartofourworld.Itisnotonlysomethingthatisused
forentertainmentordailynecessity,itissomethingthatcanhelpbusinessescompletemoreworkin
amoreefficientmanner.Anditisfindingitswayintoallaspectsofbusinesses.Itisnosurprise,with
howquicklytechnologyhastakenoverourworld,thatithasbecomesuchanecessarytooltogrow
andmaintainabusiness.Itisalmostsomethingthatmustbemaintainedinordertostayinbusiness.
Thewaysofthepastarenolongeracceptable.

Digitalcapabilitiesarecriticaltomeetingthechallengeofdigitaltransformationsuccessfully.
Incumbentsneedtoconsideranddrivethisrotationtothenewasaconsciousanddeliberateactof
renewingandtransformingtheircorebusiness,whilegrowingintonewbusinessesandservices.

The supply chain world, in relative terms, has transformed fairly quickly over the last few
decades. Globalization, industry 4.0, the Internet and technological advancement have been the
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drivingforcesinmanufacturing.Thelowrateofsupply-chaindigitisationtodatehasmuchtodo
withthecapabilitiesofthetechnologiesthatcompanieshavehadavailableuntilrecently.Whilethe
transitiontodigitalsupplychainsiscomplex,failuretoactnowwillputyourcompanyatasevere
disadvantageinthefuture.

Thefindingsmayinfluencecompaniesforresourcereallocationandstrategicallyshiftresources
tocreatemorevalueanddeliverhigherreturnstoshareholders.

Thispreliminaryresearchcouldnotbeconsideredasanindicativeforgeneralizationofresults.
The sample of respondents is only from one part of Greece. Enlargement and reopening of the
investigationinfutureyearswillrecordmoreaccuratelytheviewsofexecutivesinordertoprovide
saferconclusions.Futurestudiesshouldseekabroadersetofexecutiveswhoareresponsiblefor
SCMfunctions.Bycollectingdatafromadiversesampleintermsofage,genderandplaceofwork
increasesthegeneralizabilityofthefindings.Also,theeffectsofpersonalityandtechnicalcompetency
ontheperformancewithinthesupplychaincouldbeinvestigated.
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