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ABSTRACT

Various emerging concepts influence logisticsmanagement as scholars aredeveloping thebody
ofknowledge.Soalso, theprogressandthemultidisciplinaryaspectofknowledgethathasbeen
influencinglogisticsmanagementhaschangedthewayscholarsandresearchersthinkaboutlogistics
asanarenaofapplication.This,inturn,influencesthelogisticspractices.Therehasbeenanincredible
shiftinorganizationstowardsaninter-disciplinaryapproachwhereallfunctionsofanorganization
interacttowardstheachievementoforganizationalobjectives.Thisshift,therefore,callsforlogistics
toadapt totheemergingconcepts inorder tocontributemeaningfullytotheoverallgoalsof the
organizations.Hence,adoptingagroundedtheoryapproachwithin-depthliteraturereviewthisarticle
endeavorstodiscusstheapplicationofsystemsthinkingtheapproachtologisticsmanagement.

KEywoRDS
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INTRoDUCTIoN

Systemsthinkinghasbecomeabuzzwordamongscholarsandresearchersasanappropriateapproach
applicable toavaried rangeofcomplexsituationsandproblems thatpreviouslyhadnoobvious
solutions (Meadows,2008).Primarilyused to solvecomplexengineeringproblems, the systems
thinkingapproachhasitsfoundationsinthefieldofsystemsdynamicsfoundedbyForrester(1961).
Theapproachtargetsthesystemasawholeratherthanthetraditionalistthinkingoftargetingthe
individualelements,whichmakeupthesystem.Systemsthinkingfocusontheinteractionsofthe
elementsmakingupthesystemtocomeupwithpatternsofinteractionandthepresentationisin
theformofcause-effectdiagrams.TheseMultipleCauseDiagramshelpandareinusetoanalyse
complexsituationsthroughcausalrelationships,observationofbehavioursandidentificationofroot
causestoenableadoptionofoptimalcorrectiveaction(Anderson&Johnson,1997).

AccordingtoLaLonde(1994),thedisciplineoflogisticsfindsitsrouteinthemilitaryfrom
1950swhentheconceptwasadoptedtomovemilitaryhardwareandsuppliestoandfrombattlefront
insupportofwareffort.Thedisciplineevolvedovertheyearstobecomeacomplexwebofactivities,
whichestablisheditselfbothwithinandoutsideorganisations.Withtheadventofglobalisationand
worldwidesupplychains,thelogisticsoperationsbecameevenmorecomplexthanever(Christopher,
2005) did, leaving more questions than answers on the issue of problem solving in logistics
managementacrossthewholespectrumofthediscipline.Tacklinglogisticsproblemsinapiecemeal
mannerhasnothelpedthesituationhencethereisaneedforsystemsthinkingapproach.Adopting
anexploratoryapproachwithindepthliteraturereview,thestudy,demonstratesthehighpotential
ofsystemsthinkingapproachtosolvinglogisticsproblemsbyuseoflogistics-basedcause-effect
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diagrams.Thoughfewofresearchershavetreadedinthisareaofstudy,researchesonapplicationof
systemsthinkinginlogisticsmanagementisstillscarethoughmuchneeded.Hence,thisstudyistimely
asthestudyendorsesthetheoreticalprominencegainingforsystemsthinkingapproachinlogistics
managementandonhowtotranslateintopracticeatworkplacesbywayofadeliberateprogramto
disseminatethetenetsandapplicabilityoftheconcepttothosealreadyinthefield.

LITERATURE REVIEw

Holmanetal(2018)positsthatdecision-makinginlogisticspracticescoversawiderangeofspectrum,
fromdecisionsofstrategicnaturethatgivesdirectiontotheoveralllogisticsfunction,tomaking
decisionsatoperationallevels.Further,economicdecision-makingisessentialwhentryingtogetthe
biggestbangforthebuck(Galli,2019)andtheprocessofsystemsthinkingmaximizesbenefitsand,at
thesametime,minimizecosts.Intherealmofstrategicdecisions,anexamplecouldbelocalisationof
facilitiesorallianceswiththirdpartyserviceoperators.Ontheotherhand,anexampleofoperational
naturecouldbebatchsizingasawayofmatchinginboundinventorieswiththeavailablestorage
spaceinthewarehouse.Suchdecisionsareallthroughthefocallensofthemanagementoflogistics
practices.Theactualactionsinlogisticsmanagementpracticesaretheexecutionofsuchdecisions,
andinvolvesanyotherphysicalandnon-physicaltasksthatarenecessaryfortheinboundflowof
materialsfromoutside(input),throughtheorganisation(process)tooutboundflowoffinishedor
semi-finishedproducts(output)(New&Payne,1995).Allsuchactionsareseenaspartof,oratleast
relevantto,themanagementoflogisticspractices.AccordingtoHolmanetal(2018),advancement
of logisticsmanagement intonewareasandcontemporary thinking leads to the identificationof
solutionstosomeoftheconcernsthathavebeennaggingthedisciplinesinceitsinceptioninthe
1950s(LaLonde,1994).Thisstudywillattempttodiscusshowsystemsthinkingcanbeapplied
tologisticsmanagementasawayofseekingappropriateinterventionstotherecurrentchallenges
facingthediscipline.Theargumentadvancedinthisstudywillbegroundedonsystemsthinkingas
itisinformedbythesystemstheoryhenceanin-depthdiscussionofthistheorywillbeundertakento
unpackit.Theareaofapplicationofsystemsthinkingtologisticsmanagementisstillagreenareasince
thebodyofknowledgedevelopedsofarisstillscantyhence,itwillbethefocalpointofthisstudy.

This study will also demonstrate the complexity nature of logistics management as various
subsystemsinteractwitheachotherwithintheorganisationaswellasthesurroundingenvironment
(Christopher,2005).Coupledwiththeinternalandenvironmentalinteractions,thecomplexityof
logisticsmanagementgoesfurthertointeractwithexternalactorsoutsidetheorganisationsuchas
localandinternationalsuppliers,partnersandconsultants.Thus,insimplicity,allthesereasonsare
thecomplexityof the systemsurrounding the logisticsproblems,which isnotconsideredat the
beginning(Nasutionetal.,2018).Hence,systemsthinkingapproachbecomescriticalforsolving
probleminthecomplexsystem.

Withtheadventofglobalisation,externalactorstendtostretcharoundtheglobemakingthe
equation even more complex (Holman et al., 2018). Given the increasingly complexity nature
of logisticsmanagement, it isprudent tobrieflydiscusscomplexitytheoryasyetanother theory
underpinningtheargumentadvancingtheapplicationofsystemsthinkingtologistics.

Senge(1990)definessystemsthinkingasadisciplineforseeingwholesandaframework,for
seeinginterrelationshipsratherthanthings,forseeingpatternsofchangeratherthanstaticsnapshots.
Systemsthinkingcanbeunderstoodas“people’scapacitytoexamineaprobleminthefullsetting
oftheinterconnectingelements”(Hosleyetal.,1994).Itisadisciplineforseeingthe“structures”
thatunderliecomplexsituations,andfordiscerninghighfromlowleveragechange.Ultimately,it
simplifieslifebyhelpingustoseethedeeperpatternslyingbeneaththeeventsandthedetails(Senge,
1990).Italsoenablesunderstandingofsystembehaviour,whichisnotafunctionofpartsbutof
howdifferentpartsinteract(Kofman&Senge,1993).AppelbaumandGoransson(1997)statethat
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“anyattemptatcreatingaLearningorganizationmuststartfromthepremisesoftheorganization
asasystem.”Senge(1990)seessystems’thinkingasthefoundationofanylearningorganisation.

Unfortunately,thepopularityofthewordsystemiswithoutafundamentalunderstandingofits
implications,tothepointwhereeverythingisasystembutthetreatmentasasystemisatmissingtotally
oratleastthetreatmentispartial.Manypeoplesaytheyareusingasystemsapproach,butalmostno
oneisreally.Furthermore,popularinterpretationofsystemsturnedtouseinappropriatemechanical
modelsandmetaphors.Decisionmakersneedtounderstandfullywhyourcurrentapproacheswill
notworkandwhatisdifferentaboutthesystemsapproach.

Oneofthesereasonsistheabsenceofawidelyaccepted,completedefinitionofsystemsthinking.
Systemsifevertheywereseparatedareindomitablymovingtowardsinterconnectednessaswehurtle
intoaglobalizedfuture.Allofthesesystemsfeedintoeachothertoproduceextremelycomplex,
unpredictableeffects.Withtheuse,askillsetcalledsystemsthinkingonecanhopetounderstandbetter
thedeeprootsofthesecomplexbehaviorsinordertobetterpredictthemand,ultimately,adjusttheir
outcomes.Withtheexponentialgrowthofsystemsinourworldcomesagrowingneedforsystems
thinkerstotacklethesecomplexproblems.Thisneedstretchesfarbeyondthescienceandengineering
disciplines,encompassing,intruth,everyaspectoflife.Thetermhasbeendefinedandredefinedin
manydifferentwayssinceitscoiningbyBarryRichmondin1987.Aswithmostsystems,systems
thinkingconsistsofthreekindsofthings:elements(inthiscase,characteristics),interconnections
(thewaythesecharacteristicsrelatetoand/orfeedbackintoeachother),andafunctionorpurpose
(Meadows2008).Notably,theleastobviouspartofthesystem,itsfunctionorpurpose,isoftenthe
mostcrucialdeterminantofthesystem’sbehavior(Meadows,2008).However,notallsystemshave
anobviousgoalorobjective,systemsthinkingdo.

Hence,developingdifferentsystemsallowsonetorecognizespecificideologies,butonemust
alsodevelopaplantousetodevelopresultantfactors.Theonlyissueindevelopingastrategyisin
usingtheright-thinkingframework,asanyapproachwouldbethatinaccordancewiththenecessary
systems(Galli,2018).Moreover,thebenefitofsystemsthinkingisthatonecananalyzethesystem
torecognizeafaultandthathelpsininitiatingnewerwaystoregulatetheprocessesandgenerate
policiesinaneffectivewaythatwillimprovesystemperformance.Hence,theonlywaytocreate
betterstrategiesforenhancinglogisticseffectivenessistoconformtotherequiredideasisbyusing
thinkingdevelopedinaccordancewiththesystematicandbestlogisticspractices.

Just as a small child can use a hammer and saw, but it takes a master carpenter who fully
understandsthetoolsandtheirlimitationstobuildahouse.Wecanbegintobuildafewstructuresof
ourownbyestablishingsomedefinitionsfortermsneededtodiscusssystemsthinkingmeaningfully
andinourcontext.

Asystemisasetofelementsthatfunctionasawholetoachieveacommonpurpose.Asubsystem
isacomponentofalargersystem;forexample,thecirculatorysystemisasubsystemofahuman
system.Occasionally,thelargersystemisreferredtoasasupra–systemcomponentofasystem
whenitistalkedaboutinrelationtoitssubsystems.

Anelementisanecessarybutnotself-sufficientcomponentofasystem.Thatis,thesystem
cannotachieveitspurposewithouttheelement,andtheelementbyitselfcannotreplicatethesystems
functions.Systemsarecharacterizedbysynergy–thewhole(system)isgreaterthanthesumofits
parts(elements),becausetherelationshipamongtheelementsaddsvaluetothesystem.

The relationshipamong theelements ismaintainedbyanexchangeof energy; for example,
moneyinabankingsystem,heatinthermodynamicsystem,orinformationinalearningsystem.The
relationshipamongtheelementsismaintainedbyadifferenceinenergypotentialamongelements,
whichallowsforaninterchange.Ahealthisconstantlysearchingfordynamicbalancethroughself
–regulatingmechanisms.Forexample,thehumansystemmaintainsbodytemperatureinadynamic
balancearound36oCbyincreasingordecreasingthecirculationofbloodnearthesystemboundary
(skin)throughshivering,panting,orperspiring.
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Totalquantityofenergyinsystemisfixed;however,energyisconstantlyredistributedamong
systems.Individually,allsystemsandsubsystemsaresubjecttoentropy,theprocessbywhichenergy
becomesdistributedevenlythroughoutthesystem.Whenthereisnolongeradifferenceinenergy
levelsamongsubsystemsorelements,thesystembreaksapartofdies.

Tocontinue toexist, a systemmustbeable to importenergyacross itsboundaryorhavea
capacitytocreatenewsourcesofenergy.Asystemthatisabletoimportandexportenergyiscalled
anopensystem.Onethatcannotimportenergyiscalledaclosedsystem.Aclosedsystemcannot
generatea sufficient amountof energy internally to replacewhat is lost to entropywilldie.An
analysisoftheliteratureandpracticeinbotheducationalandmanagementsuggestswearemoving
fromdeterministicsystemstowardspurpose-seekingsystems.Insocialterms,wearemovingfrom
“dictatorial”to“participative”organizationalstyles,hencewetalkofsystemsapproach.Inorder
tomakethiskindoftransition,itisnecessaryonlytoshiftperspectivefromaone-to-manytoward
amany-to-oneorientation.Forexample,ineducationthismeansashiftfromviewingeducationas
systeminwhichoneteacherprovidesinformationresourcesaccessiblebyonestudent,onlyoneof
whichistheteacher.Thisshiftisaccuratelycharacterizedasmovingfromanemphasisoninstruction
toanemphasisonlearning.

Complexity Theory
Complexitytheory,likesystemsthinking,helpsdecisionmakerstounderstandthenatureofnon-
linearrelationshipsamongstcomponentsofsomesystems.Complexitytheorystatesthatcritically
interactingcomponentsself-organizetoformpotentiallyevolvingstructuresexhibitingahierarchy
ofemergentsystemproperties(Lucas,2006).AccordingtoCilliers(1998),complexsystemsconsist
ofalargenumberofelements.Whenthenumberofdifferentelementsbecomessufficientlylarge,a
conventionalwayofdifferentiatingthemisinstitutedtodeterminetheirfunctionalityandcontribution
intheentiresystem.Inordertoconstituteacomplexsystem,theelementshavetointeract,andthis
interactionmustbedynamicimplyingsomechangeswithtime.Theinteractionsarecharacterisedby
somenon-linearity,whichthenguaranteesthatsmallcausesorchangescanhavelargeresults,which
isapreconditionforcomplexity(Cilliers,1998).

Cilliers (1998) explains that there are loops in the interactions implying that the effect of
anyactivitycanfeedbackontoitselfafteranumberofinterveningstages.Thisfeedbackcanbe
positivetherebyenhancing/stimulatingtheinteractionornegativetherebydetractingorinhibiting
theinteractions.Complexsystemsareusuallyopensystemsmeaningthattheyinteractwiththeir
environmentanditisoftendifficulttodefinetheborderofacomplexsystem.Complexsystemshave
historiesandtheirpastisco-responsiblefortheirpresentbehaviour(Lucas,2009).Eachelementin
thesystemisindependentofthebehaviourofthesystemasawhole,itonlyrespondstoinformation
thatisavailabletoitlocallythroughinteractionwithotherelements.Complexityistheresultofarich
interactionofsimpleelementsthatonlyrespondtothelimitedinformationeachofthemispresented
withinanon-linearmanner(Lucas,2009).

Owingtothedynamiccomplexitynatureofthelogisticsfunctionandworksystem,theanalysisof
suchcomplicatedsystemrequiresaneffectiveapproach.Thisapproachshouldtakeintoconsideration
theinteractionsamongsystemelementsandthesurroundingenvironment(Al-Kadeemetal.,2017).

Whenwelookatthebehaviourofacomplexsystemasawhole,ourfocusshiftsfromtheindividual
elementinthesystemtothecomplexstructureofthesystem.Thecapabilitytodiagnosecomplex
situationsemergesfromtheabilitytoanalysethewholesituationandidentifypatternsofinteraction
andbehavioursamongst theelements (Cilliers,1998).Lucas (2009)contends thatcomplexity is
graduallymovingintotheareasofsocialsciencesandmakinganimpactintheworldofbusinessas
thequesttofindanswerstoambiguoussituationscontinuetomount.
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Systems Thinking Theory
Thereisrapidgrowthofcomplexsystemsthatarecontinuouslyspringingtolifeintheworldaround
us.Organisationsandnationsatlargeareincreasinglyinterconnectedasglobalizationisaccounting
forthegrowthofsocialsystemsincomplexnewways.Systemsapproachistolookas“anorganized
whole”madeupofsub-systemsintegratedintoaunityororderlytotality.Thus,thebaseofsystems
thinkingisonthegeneralizationthateverythingisinter-relatedandinterdependent.Therefore,the
essentialfeaturesofsystemsthinkingapproachareasystemconsistsofinteractingelementsandis
setofinter-relatedandinter-dependentpartsorsub-systemsarrangedinamannerthatproducesa
unifiedwhole.Thestudyofthesesub-systemsisintheirinter-relationshipsrather,thaninisolation
fromeachother(Baporikar,2016).Asystemdoesnotexistinavacuum.Itreceivesinformation,
materialandenergyfromothersystemsasinputs.Theseinputsundergoatransformationprocess
withinasystemandleavethesystemasoutputtoothersystems.Hence,inthesystemsapproach,
attentionistowardstheoveralleffectivenessofthesystemratherthantheeffectivenessofthesub-
systems(Baporikar,2016).Systemapproachhasimmensepossibilities.Asystemviewpointmay
providetheimpetustounifyvariouslogisticspracticesandsupplychainmanagementtheory.Asa
result,thesystemsthinkingapproachmaysucceedwheretheprocessapproachhasfailed.

Senge,1990notesthatdifferentsystemsaresteadfastlymovingtowardsinterconnectedness.The
conceptofsystemsthinkingcanmakeonebetterunderstandthedeeprootsofthesecomplexbehaviours
inordertobetterpredictthemandprescribeappropriateinterventions.Thesystemsthinkingapproach
hasitsrootsinsystemsdynamicsfoundedbyForrester(1961)andtheterm“systemsthinking”was
coined inbyRichmond (1987).Many researchersand systems scienceexperts are inagreement
withRichmond’sviewsonthegreatimportanceofsystemsthinkingindealingwithcomplexities
(Meadows,2008;Plate,2010;Senge,1990;Sterman,2003).Plate(2010)arguesthatsystemsthinking
presentsananswertothiscallandthattheneedtounderstandsystemsandcomplexityisnowmore
pressingthanever.

AccordingtotheOxfordEnglishdictionary,asystemisdefinedasaregularlyinteractingor
interdependentgroupofitemsformingaunifiedwhole.Abasicprincipleofasystemisthatitis
somethingmorethanacollectionofitsparts.Systemsthinkingcomposesofthreethings:elements
(componentsorsubsystemsmakingupthewholesystem),interconnections(thewaythesecomponents
relatetoand/orfeedbackintoeachother)andapurpose(thefunctionofthesystemasawhole)
(Meadows,2008).SeeFigure1.

Itisnoticeablethattheleastobviouspartofasystemisitsfunctionorpurpose,anditisoften
themostcrucialdeterminantofthesystem’sbehaviour(Meadows,2008)sincenotallsystemshave
an obvious purpose, systems thinking does. It is therefore critically important for the system to
communicateitspurposeinordertobringoutitsdefinition.Therefore,systemsthinkingdefinition
shoulddefinethewholesystemasagoaloriented.Inaddition,thedefinitionmustcontainallthe
threementionedcomponentselements,interconnections,andagoalorfunction.Senge(1990)defines
systems thinkingasadisciplineforseeingwholesanda frameworkforseeing interrelationships
ratherthanthings,forseeingpatternsofchangeratherthanstaticsnapshots.Richmond(1994),the
originatorofthesystemsthinkingterm,definessystemsthinkingastheartandscienceofmaking
reliableinferencesaboutbehaviourbydevelopinganincreasinglydeepunderstandingofunderlying
structure. He emphasizes that people embracing systems thinking position themselves such that
theycanseeboththeforestandthetrees;oneeyeoneach.ArnoldandWade(2015)definessystems
thinkingasasetofanalyticskillsusedtoimprovethecapabilityofidentifyingandunderstanding
systems,predictingtheirbehavioursanddevisingmodificationstotheminordertoproducedesired
effects.Theseskillsworktogetherasasystemunlikeinthetraditionalreductionistapproachwhere
thesystemisbrokendownintoseparateelements.
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DISCUSSIoN

Logistics Management overview
The term logistics comes from the Greek word ‘logistiki’ meaning accounting and financial
organization (Wikipedia, accessed02February2019).LaLonde (1994)argues that the rootsof
logisticsmanagementlieinamilitaryconceptdatingbacktothedaysofNapoleoninthe1950s.
Theconceptthanknownasphysicaldistributionwasusedbythemilitarytomobiliseandmovewar
materialsfromtherearbasestothebattlefields.Physicaldistributionwasthefirstofthreestagesof
evolutionoflogisticsmanagement(LaLonde,1994).Thesecondstageisinternallinkageswhere
enterprisescoveredtheactivitiesofprocurement,operationsandphysicaldistributioninorderto
improvemanagementofinventories.Thethirdstageisexternallinkageswhereenterprisesstartedto
lookoutsidetheirownorganisations,andformrelationshipswithsuppliers,customers,andotherthird
parties.TheexternallinkagessawconceptssuchasJustinTime(JIT),ElectronicDataInterchange
(EDI), and Distribution Resource Planning (DRP) coming to the fore in logistics management.
AccordingtoLaLonde(1994),theevolutionoflogisticsmanagementisasshowninFigure2.

Broekeetal,1989defineslogisticsastheorganisation,planningimplementationandcontrolof
theacquisition,transport,andstorageactivitiesfromprocurementofrawmaterialstothedeliveryof
finishedproductstoclients.Thescopeoflogisticsmanagementcoverstheentirevaluechainfrom
upstreamsupplychaintothedownstreamdistributionchain.Thecontemporarylogisticsthinkingas
propoundedbyJuga(1994),pointsoutthatthefocusisontheentiresupplychainandnotfocusing
onsingleactivities.Thisrequirementoffocusinglogisticsattentiononallactivitiestoensuretimely
supplyofgoodsandservicestocustomersbringsinthedimensionofcomplexity.Threerevolutions
aggravatedthecomplexityoflogisticsmanagementinthe21stcenturynamely;globalisationoftrade,
enhanced information technologiesandmoredemandingcustomerswithvaried tastes (Weele&
Rozemeijer,1996).Apartfromtheworldtrendsintradeandthehasslesofmanagingacquisitionof
goodsandservicesinternationally,logisticsmanagementfacesotherimpactsemanatingfromtheir
operatingenvironments(Holmanetal,2018).Forinstance,consignmentsintransithavefallenprey
tonaturaldisasterssuchastsunamiswhilepiratesonhighseascapturedothers.Thewholelotof

Figure 1. Composition of systems thinking. Source: Adopted from Meadows, 2008.
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challenges,bothinternalandexternalofthelogisticsorganisationpresentsacomplexscenarioand
solutionstothesearenotbytargetingtheindividualsubsystems.Aholisticapproachthatseeksto
dealwiththeproblemsoflogistics,asasystemneedtobeemployedhencetheendeavourofthis
studytoapplysystemsthinkingapproachtologisticsmanagement.

Logisticsmanagementconsistsofvariouselementsthatincludeprocurement,transportation/
freight,warehousing,goodsaccounting,distribution,inspection,maintenanceandrepair,disposal
managementamongothers(Christopher,2005).Logisticscanbeviewedassystemmadeupofthese
varioussubsystems.Onemajorcharacteristicof thesesubsystems is that they interactwitheach
otherandthereisaninterdependenceamongstthem.Forinstance,procurementsubsystemacquires
goodsfromsuppliers,whichthenactivate transport/freightsubsystemtopickupthegoodsfrom
thesources.Oncethetransportsubsystemisrolledintoactionit,inturn,activatesthewarehousing
subsystem,whichreceivesthegoods,andarrangetheirstorage.Thewarehousedgoodshavetobe
accountedforandatonepointintime;theyhavetobedistributedtoend-usersbythedistribution
subsystem.Incaseofassetslikemachinery,theyhavetobemaintainedandrepairedtherebyactivating
inspection,maintenanceandrepairsubsystem.Thoseassetsthatreachendoftheirlifecycleorbecome
uneconomicaltorepairhavetobedisposedof(Christopher,2005).

Therefore,inlogistics,eachoneofthesubsystemshaveabearingorabehaviouralinterconnection
toeachother.Forinstance,ifthereisaproblemwithtransportsubsystem,saythereisaninabilityto
transportmaterialsfromsuppliers,suchaproblemwillcausetheprocurementsubsystemnottoplace
ordersduringthattimeimplyingthattheend-user/customerintheorganisationsuffersresultingin
workstoppagesinproduction.Similarly,ifthereisaproblemwithwarehousingthenproductionof
finishedgoodsisaffectedandsoisdistribution.Iftherearemultipleproblemsamongstthesubsystems,
attemptstosolveoneproblemwillnotdefinitelyyielddesiredresultssincetherewillbeabottleneck
intheothersubsystem(Anderson&Johnson1997).Thisdemonstratesthatlogisticsmanagement
needstreatment,asawholesystemsinceprescribinginterventionstoanindividualsubsystemmaynot
resolvetheprobleminitsentirety.Thecomplexityofthelogisticssystemthereforecallsforsystems
thinkingapproachtoensureeffortistowardsholisticsolution.

Figure 2. Logistics management evolution (La Londe, 1994)
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SySTEMS THINKING TooLBoX - MULTIPLE CAUSE DIAGRAMS

According toBurge(2013),MultipleCauseDiagramsassist inunderstandingandpredicting the
emergentbehaviourofasystem.Itshowshowchangesinoneelementcanhavesomecausaleffects
ontheotherelementsleadingtoacomprehensiveunderstandingofthewholesystem’sbehaviour.
MultipleCauseDiagramisextremelyusefulinunderstandingcomplexsituationsinordertopinpointa
systemofinterestandanalyseit.Thesystemisanalysedinordertoexplainsomeobservedbehaviour
andpredictfuturebehaviour.MultipleCauseDiagramsaresimilarinnaturetoCauseandEffect
Diagramsthoughtheyallowmorefreedomofrepresentingthevariousstagesofcontributiontothe
overallsystem.Figure3givesanillustrationofMultipleCauseDiagramthatexplainssomeofthe
keyprinciplesinleanlogisticssystemsthinking.

ThewordedcharactersinFigure3arethesystemelementsrepresentingtheidentifiedparameters
thatincreaseordecreasedependingoninteractionswithotherelements.Forinstance,theelement
“Customerdelight”canincreaseordecrease.Thelinesbetweentheelementsshowcausalpathsas
wellasthedirectionofthecausality.Asolidlineshowsthatariseintheprecedingelementwill
alsocauseariseinthefollowingelementandviceversa.Forinstance,ifthe“batchsize”increases
thenthe“leadtime”willincrease.Thisiscapturingreinforcingbehaviour,whichisalsoknownas
positivefeedback.Thedottedlinesindicatethatariseintheprecedingelementwillcauseareduction
inthefollowingelementandviceversa.Forinstance,iftheelement“batchsize”increases,element
“throughput”willdecreasetherebycapturingbalancingbehaviourknownasnegativefeedback.The
powerofaMultipleCauseDiagramliesinitsabilitytoestablishsomepatternsofrelationshipsin
otherwisecomplexsituations.TherelationshipsbetweentheelementsascanbeenseeninFigure2
arenon-linear(Burge,2013).

TheMultipleCauseDiagramisalsousefultoshowwhereanyappliedactions,islikelytohave
themostandleasteffect.Thearrowsaretrackedbacktoidentifytheircausesleadingtoappropriate
actions.Forexample,inFigure2,“customerdelight”isadesirableoutcome.Toincreasethatelement,
ispossibleby:

• Adecreaseinthe“timetodeliver”
• Adecreaseinthe“costs”
• Anincreaseinthe“quality”

Figure 3. Multiple cause diagram illustration. Source: Self-Developed.
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Multiple Cause Diagrams are in use to understand better a rather complex situation whose
solutionmaynotbeobviousbycapturingthebehaviourofthesystemofinterestintermsofthecausal
relationshipsbetweenthecontributoryfactors.AMultipleCauseDiagramprovidesasimplemethodto
capturethosecausalrelationships.AndersonandJohnson(1997)arguethataMultipleCauseDiagram
isbesttoinvestigateandunderstandacomplexsituation,whichdoesnothaveobviousanswers.The
diagramscanbeusefultoguidethethinkingofdifferentexpertshavingconflictingviewsrelatingto
someobservedbehaviourinacomplexsituation.Normallyincasesofcontradictoryviews,eachexpert
subscribestoapartoftheoverallstoryandtheMultipleCauseDiagrambecomesapowerfultoolto
mergethedifferentviewsintoasingleagreedunderstanding.Thediagramsarealsousefulincases
wheresomeunderstandingofacomplexsituationisrequiredtoexplainbehaviouranddemonstrate
thereasoningbehindaparticularselectionofaparticularcourseofaction.Systemshardlydisplay
purelylinearcauseandeffectbutrathercontaincomplexmultiplecausalpathways(Anderson&
Johnson,1997).However,accordingtoSterman(2000)researcherstendtotreatthecauseandeffect
aslinear.TheMultipleCauseDiagramisapplicabletoremovethislinearviewbydemonstratinga
truerpictureofthecausallinksandveryusefulinidentifyingappropriateactionsrequiredtosolvea
problem.AndersonandJohnson(1997)furtherarguethatmostbehavioursemanatingfromasystem
areacomplexcausalchainthatisdiscernibleintoobservableintermediatesymptoms.Thediagrams
canbeausefultoolfordecisionmakingthroughtestingalternativecoursesofactionandanalysing
theirimpactonthesystem.

AndersonandJohnson(1997)notedthatinthecaseofself-organizingsystems,withintroduction
of change, the systemoften show someunexpected andpotentiallyundesirablebehaviour.Such
behavioursarearesultofcomplexandsubtlefeedbackloopsthatexistswithinthesystem.Therefore,
unlessMultipleCauseDiagramsare applied to carryout a cause effect analysis to identify and
understand them, then the corrective action to address theundesirablebehaviourwill fall short.
AccordingtoJohannessen,anindividualorteamdependingonthesituationcancreate(2005)Multiple
CauseDiagrams.However,Johannessen(2005)furtherarguesthatthecreateddiagramsaremost
powerfulwhencreatedbyateamsimplybecausehumanstendtohavebiasesonsituationsthatis
likelytoinfluencetheoutcomeofthewholeunderstanding.Itthereforemakeslogicsensetosetup
teamscomprisingmemberswhohaveexperienceandknowledgeaboutthesystemofinterest.Sterman
(2000)countersuggeststhatthiscoreteamofexpertsaresupplementalwithmemberswhohavepartial
experienceoftheproblem.Hearguesthattheinclusionofsuchmembersensurethatsomebasicand
obviousdetailsarenotexcludedasexpertsoftenperceptuallyself-censorideasunlikenon-experts.
Greaterbenefitcanberealisedintermsofqualityofoutputandtimeefficiencyifthemembersare
peoplewhoarealreadyfamiliarwiththeapplicationofMultipleCauseDiagramtoolanditsuse.

Sterman(2000)highlightsthattheMultipleCauseDiagramsareasimplebutextremelypowerful
wayofrepresentingcomplexcausalchainsthatleadtoproblemsolving.However,hefurthernotes
thattheMultipleCauseDiagramshavelimitationsandcanbedifficulttoconstruct.Burge(2013)
presentssomeofthelimitationsofMultipleCauseDiagramsandsomeadviceonavoidingthem:

• Someindividualsdominatetheteamsresultingintheirindividualisticviews,whicharelikelyto
becapturedasrepresentativeofthewholeteam.Iftheinfluenceisduetoahierarchicalnature
ofthegroup,considerengagingafacilitator.

• Failuretorecognisethatrepetitionispartofsomeprocessesresultinginhurriedlyfinishingthe
processwithanincompleteandoverlylineardiagram.Thefollowingpointsaretobeconsidered:
◦ ‘Parking’thediagramandreviewingitlater.
◦ Spendingsometimetestingthecasualchains.Averyusefultechniqueisthe‘5-Whys’where

thequestion“why?”isrepeatedlyappliedonthepreviousanswerfivetimes,atechnique
givenbytheToyotaMotorCorporationtoexplorethecause-effectrelationshipsunderlying
aparticularproblem.Theaimofthetechniqueistoestablishtherootcauseofaproblem.

◦ Reviewingthediagramwithanothergroupof“experts”.
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Burge(2013)alsosuggestssomesuccesscriteriathatareusefulwhenconstructingaMultiple
CauseDiagram.Theseincludeteamsizeofbetweenfiveandeightmembersandconstitutionmadeup
ofarichmixofexpertiseandexperienceinawiderangeofsolutiontechnologies.Useanexperienced
independentfacilitatorespeciallywherehierarchicalstructuresinfluencetheprocess.Reviewingdraft
oftheMultipleCauseDiagramtotestthelogicofthecausalchainsusingthe5-Whystechnique.

Systems Thinking Application to Logistics Management
Stocketal.(1999)posits that thesystemsapproachhasbeentheunderlyingfoundationofmuch
ofthecurrentlogisticsmanagementbothinpracticeandintheory.Johannessen(2005)claimsthat
systemsthinkingisthedominatingontologicalandepistemologicalperspectivewithinthefieldof
logisticstoday.Suchstatementsregardingthecentralityofsystemsthinkingforlogisticsmanagement
arecommoninsomepublishedarticlesandpaperspresentedatvariousseminarsandconferences.It
thereforestandsundisputedthatsystemsthinkingisthewaytorevolutioniselogisticsmanagement
andin-depthresearchisrequiredtotransformthenewtheoreticalknowledgetosolvetheproblems
inpractice.

Colye(2003)arguesthatthebusinessenvironmentbefore1990wascharacterisedbyareductionist
wayofthinkingwherethewholebusinessdisassembledintoindividualelementsformaximisingits
performance.Reductionismexcelledinincreasingtheefficiencyofbusinessapparently,however,
productionandlogisticsshortfallsturnedintosignificantsurplusesbeyondcustomerexpectations.
Supplyoutweigheddemandthanandthus,businessesneedtoimprovetheirefficiencybyinternal
integration.Fera(2017)notesthatinthe1990s,introductionofnewtechnologicalsolutionssuch
aselectronicdatainterchange(EDI),MaterialsResourcePlanning(MRP)andEnterpriseResource
Planning (ERP)enabled the improvementofseparatedelementsand their interactions.Thiswas
theeraofwidedistributionofinternalandexternalintegrationinlogisticsmanagementandwhich
markedthebeginningofSupplyChainManagement.Colye(2003)alsoarguesthatSupplyChain
Managementintroductionisthebeginningofsystemsthinkingapplicationinlogisticsmanagement.
Systemsthinkingthusreplacedreductionism.Systemthinkingunderstandslogisticsmanagement
asacollectionoftheelementsandtheirinteractions.Thepurposeofsystemsthinkingistooptimise
theperformanceoftheelementsandtheirinteractionsgivingrisetotheholisticapproach.Another
explanation is that theelementsof thewholeare in intimate interconnection,hencecannotexist
independentlyofthewholenoraretheyunderstoodwithoutreferencetothewhole,whichisgreater
thanthesumofitsparts(RandallandFarris,2009).

Checkland & Poulter (2006) argue that the logistics management especially the lean, agile,
resilient,andgreen(LARG)supplychainmanagementconcept,describesthestrongrelationsbetween
changingconditions in theenvironmentandtheaspirationtodevelopnewandefficient logistics
managementattitudes.Christopher(2005)positsthatthewholeessenceoflogisticsmanagement
is to provide customers with the level and quality of goods and services at the lowest possible
cost.However,Meadows(2009)notesthattherealproductionvolumeschangedramatically,and
forecastingisbecominglessaccurateduetofluctuationsinthemarketcausedbyglobalisationand
thehighexpectationsofthecustomer.Consequently,theuncertaintyandriskscausedbytheexternal
environmentareaffectingtheoptimalperformanceofsystemspartsandinteractionsinasignificant
way.Apart fromtheseclaims, thereexistssomecriticismregarding theroleofsystemsthinking
withinlogisticsmanagementresearchanditsclaimedapplication.Holmberg(2000)pointedoutthat
logisticiansoftenclaimtousesystemsthinkingwhenmanagingtheflowofgoodsandinformation
fromthepointoforigintoendcustomers,butfewauthorsexplainwhyorhowtheconceptisused.
Aronsson(2000)alsoweighsinthatthereareonlyfewreferencesdevelopingsystemstheorywithin
logistics,indicatingalackofdiscussionordevelopmentofthetheoryinlogistics.
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Systems Thinking Approach for Logistics Solutions
Logisticsisacomplexdisciplinewheresomeoftheproblemsarenon-linearanddonothaveobvious
solutions(Aronsson,2000).Attemptstosolveoneindividualsubsystemoflogisticsdisciplinemaygive
atemporaryreliefintheshorttermtoresurfaceonlyaftersometime.Thisisbecausethesubsystems
oflogisticsareinterdependenthence;aneffectononehasacausationontheothersinitsimmediate
environs.Forinstance,iftherearedistributionchallengesinthesupplychain,thereareboundtobe
overstockinginthewarehouses,whichraisesseveralotherchallengeswithinthesystem.Firstly,the
storagespaceisusedasinventoriesfromproductionpileupwithoutbeingdistributedtothenext
customers.Asthestockspileup,thereisboundtobestoragepitfallssuchasdeteriorationofmaterials
instock,increasingcostofstorage,risksofpilferagesandmanyothers.Asthestockspileupand
clogthewarehouse,itmaycausetheproductionofthestocks(finishedgoods)tobehalteduntilthe
warehousingproblemissortedout.Inasystem,anupsetononesubsystemautomaticallyaffectsthe
othersinsomeway(Randall&Farris,2009).Thechallengesinthedistributionsubsystemoflogistics
highlightedaboveresultinthenon-movementofmaterialstotheintendeduserstherebycausinga
schedulingproblemtotheintendedrecipientsofthematerials.Thefailuretomeetschedulesofthe
customerhasalsosomerippleeffectsonthecustomer’sside.Thereislikelytobeworkstoppages
resultinginmachineandhumandowntimebecauseofnon-deliveryofmaterialscausedbytheproblem
inthedistributionsubsystemleadingtolossofvaluethroughoutthevaluesystem.

Itisobservablethataproblemarisingfromonesubsystemwillhavearippleeffectonother
subsystemsandifthesourceoftheproblemisunidentified,thesolutiontotheproblemwillnotbe
obvious(Ackoff,1971).Thisdimensionbringscomplexitytothelogisticsmanagementsystemand
thereforerequiressystemsthinkingapproachwherethedisciplineoflogisticsisanalysedholistically.
Fromthescenariogivenabove,somepatternsofcausationcanbedrawntoassistlogisticianstosee
somepatternsintheotherwisechaoticsituation(Ackoff,1971).Thisway,thedecisionmakerswillbe
abletomakeinformeddecisionsonhowtackletheproblems.Anarchetypewillbemodelled(Coyle,
2016),todemonstratehoweachsubsysteminthewholelogisticssystemisinteractingwitheach
otherandtowhatextentitisaffectingtheother.Theinteractionsareportrayedaseitherstimulating
orinhibitingtheothersubsystemandcausationloopsaredrawntobringoutthepatterns.

Logisticscompetitivenessisanimportantfactorindeterminingthecompetitivenessofnations
and industries (Jhawar,&Garg,2016).Tocompete in todays’environmentdifferentapproaches
andtoolsareanecessity,nomatterthesizeoftheorganization.Logisticsalsorequireshighlevel
oforganizationalandinter-organizationalcommunicationsystems,electronicdatainterchangeand
EnterpriseResourcePlanningatvariouslevelsofthelogisticschainforbettercoordination,planning
and decision optimization. For automatic tracking of vehicles, freight, containers etc. including
location,speedandtimeismeasurablewiththehelpofglobalpositioningsystem.Thisinformation
isveryusefulforgeographicinformationsystem,whichenablestimelycorrectiveactions(Jhawar,
&Garg,2016).However,allthiscallsforasystemsthinkingandsystemsapproach.

Systems Thinking and Logistics-Based Causal Diagrams
Schneider(2013)arguesthattheworldconsistsofcomplexsystemsofpeople,thingsandactions.
Similarly,supplychainactivities,howeversimpletheylook,canbeverycomplexunderthecovers
oftheenvironment.Theabilitytovisualizethecomponentsorelementsofasystem,theinteraction
betweenthemandunderstandtheoutsideinfluencesonthewholesystemassisttounderstandthe
complexityofthatsystem(Anderson&Johnson,1997).Visualizationisessentialtothecognitive
capabilityofunderstandingwhatisreallygoingon.Coyle(2016)alsopositsthatitishardtovisualise
somethingthatiscomplexwithoutdrawingapictureofit,consequently,theuseofwhiteboards,flip
charts,chalkboardsandstudy,toputideasacrosstoothersandtovisualiseourown.

Schneider(2013)notesthatlogisticsmanagersaremuchinterestedintalkingaboutgettingto
therootcauseofaproblemandnottreatingthesymptom.Itisascertainedthatfixingthecausefirst
timewoulddefinitelyfixtheproblemforgood.However,researchhasfoundoutthatinlogistics
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practice,thewayproblemsgetsolvedareinfactneverbygettingdowntothebottomoftheroot
cause(Holmberg,2000).Therearemanyreasonsforthislackofsuccess,andoneisthatthelogistics
managersdonotvisualisetheirthoughtsthroughcausaldiagramsofthesystemstheyworkon.Without
drawingacausaldiagram,itisverydifficulttovisualizetherelationshipsbetweenthevariablesin
anysystem(Anderson&Johnson,1997).Aswithoutthediagram,weforceourvisualizationtothe
wordsweuse,thatisourverbalskills.Evenifonehasagood,vocabularyandcanwriteandspeak
withsufficientskill.Nomatterhowgoodoneis,ifthepeopleoneisworkingwithdon’tunderstand
theterms,orunderstandtherelationshipsoneisseeing,ordon’tthinkprimarilyinwordsassomedo,
oneisgoingtohaveahardtimeexpressingideasinawaytheycanwellunderstand.Causaldiagrams
havebeenaroundforabout50yearsandhavebeeninusewithgreatsuccesshencecanprovidethe
solution.Causaldiagramsaretheheartofsystemsthinking(Schneider,2013).

Causaldiagramsarefundamentaltoolsthatsupportsystemsthinking.Therearemanyothertools,
andcausaldiagramsaloneareoftennotsufficienttounderstandcomplexsystems.However,theyare
animportanttechniquethatallsupplychainmanagersshouldhaveintheirtoolboxes.Causaldiagrams
arealsousefulinmorefocusedapplications,suchastheinboundreceivingprocess,improvingpick
wavecreation,releaseandcompletioninadistributioncentre,andinfactanyareaofthesupplychain
(Schneider,2013).Theimportantthingineachcaseistolookbeyondtheobviouscoreprocesselements
andfocusontheotherprocessesandinfluencesconnectedtothemainthread.Suchanapproach
canalsominimizethe“lawofunintendedconsequences.”Exampleiswhenproductivityinitiatives
leadtoreducedquality,oreffortsaround“carrierbidoptimization”resultinservicetroublesdueto
toomanynewcarriersunfamiliarwithcustomersandservicerequirements.Itisalsoimportantto
analysethecognitiveabilityofmanagerstoseeandunderstandtheinherentcomplexityofthesupply
chain.Cognitiveabilityisnotanissueofability;itisanissueofawarenessandwillingness.Frankly,
theproblemwithmanysupplychainmanagersisthattheyoftendothefirstdamnedthingthatpops
intotheirmind(Coyle,2016).Supplychainmanagersoftenmaintainandfeedanillusionthatthey
understandandemploysystemsthinkingintheexecutionoftheirduties.Whileinmostcases,the
supplychainmanagersactbasedontheirexperienceandnotthinkingoftheotherfactorsinfluencing
theentiretyofthesystem,whichtheyaremanaging.Humansusuallyinfluenceonlyaportionofthe
systemmeaningthatforone-getrealresultsthatbenefittheentirelogisticssystemonemustfocus
relentlesslyoninternalaswellasexternalcollaboration(Coyle,2016).

SySTEMS THINKING: APPLICATIoN DILEMMAS

Systemsthinkinghasitsrootsstemmingfromthesystemstheoryhencethedilemmasencounteredin
conceptualisingthetheoryboilsdowntothesystemsthinkingapproach.Oneofthebasiccontributions
ofgeneralsystemstheorywastherejectionofthetraditionalclosed-systemviewoforganizations.
However,systemstheorygrewoutoftheorganismicviewsofVonBertalanffyandotherbiologists
hencemanyofthecharacteristicsarerelevanttothelivingorganism.Itisconceptuallyeasytodraw
theanalogybetweenlivingorganismsandsocialorganizations.KatzandKahn(1966)warnthatthere
hasbeennomorepervasive,persistent,andfutilefallacyhandicappingthesocialsciencesthantheuse
ofthephysicalmodelfortheunderstandingofsocialstructures.Solongaswritersconcentrateonthe
theoreticalframeworkbasedonthephysicalmodel,theywillmisstheessentialsocial-psychological
factsofthehighlyvariable,looselyarticulatedcharacterofsocialsystems(Rice,1970).Inspiteof
thiswarning,KatzandKahn(1966)doembracemuchofthegeneralsystemstheoryconcepts,of
whichthebaseisofthebiologicalmetaphor.Silverman(1971)arguesthatitmaybenecessaryto
droptheanalogybetweenanorganizationandannwhosays,“Itmay,therefore,benecessaryto
droptheanalogybetweenanorganizationandanorganism:organizationsmaybesystemsbutnot
necessarilynaturalsystems”.

Systems theoryemphasizes that systemsareorganizedandarecomposedof interdependent
componentsinsomerelationship.Thesocialorganizationswouldthenfollowlogicallyasjustanother
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system.Itistruethatallsystems(physical,biological,andsocial)arebydefinitionorganized,but
are all systemsorganizations.Rapoport andHorvath (1968)distinguishorganization theory and
thetheoryoforganizations.Yetorganisationsarecomposedoftwoormorepurposefulsubsystems
(Ackoff,1971).Organisms,thefoundationstoneofgeneralsystemstheory,donotcontainpurposeful
elements,whichexercisetheirownwill.Anotherdilemmastemmingfromgeneralsystemstheoryisthe
tendencytoprescribeallsystemsasopenorclosed.Physicalsystemsareimplicitasclosed,biological
systemsasopentotheirenvironment.Applyingthisstrictpolarizationtosocialorganizationscreates
manydifficulties.Mostsocialorganizationsandtheirsubsystemsarepartiallyopenandpartially
closed.Unfortunately,thereseemstobeawidelyheldviewthatopen-systemthinkingisgoodand
closed-systemthinkingisbad.

RECoMMENDATIoNS

Givenbelowarerecommendationtoenhancetheeffectivenessoflogisticsthroughandbyadoption
ofsystemsthinking.

• Translate the theoretical prominence gaining the systems thinking approach in logistics
managementintopracticeatworkplaces.Adeliberateprogramtodisseminatetheconceptto
thosealreadyinthefieldwillbehelpful.

• Systemsthinkingapproachbeincludedasacoremoduleinthelogisticsmanagementcurriculum
packageattertiaryinstitutionscoveringcollegesanduniversities.Thiswillhelptoembedthe
approachintothefuturegenerationoflogisticiansandchangethewaytheyapproachcomplex
situations.

• Researchersandscholarsdelveintothedilemmasandcriticismsofsystemsthinkingapproach
tomakeitflawlessforeaseofassimilationandimplementation.

CoNCLUSIoN

Thisstudydiscussed theapplicationofsystems thinkingapproach to logisticsmanagement.The
concept is widely used to tackle complex situations where solutions are not obvious. Professor
Forresterdevelopedthethoughtsofsystemthinkinginthe1940sandthedevelopmentoftheseideas
tooktimeuntiltheybecamethebuzzwordincomplexareasofengineering.Inspiteofmanyprevious
attemptstotrainsystemthinkingintothedisciplineoflogisticsmanagement,theconceptdoesnot
havemuchcoverage.Hence,lackstheunderstandingandclarityinapplicationtoreapthefullbenefits
ofit.Whileresearcher,scholarsargueandthoseinlogisticspracticeallagreethatsystemsthinking
isthewaytotakelogisticsmanagementtothenextlevel,mostbelievethattheconceptisfarfrom
beingdiffusedintothemainstreamlogistics.Theobjectiveofthisstudywastodemonstratehowthe
effectivenessoflogisticscanbeenhancedthroughsystemsthinkingandthestudyhasachievedits
objectivetodemonstrateinasimplebutclearmannerhowsystemsthinkingcanbeappliedtothe
disciplineoflogisticsmanagementtoassistinfindingsolutionstothefrequentlycomplexsituations
encounteredinday-to-dayoperations.Apartfromthediscussionalsorevealshowtheuseofbothsingle
andmultiplecausaldiagramspresentsavisualrepresentationofacomplexsituationbyestablishing
interactionsandpatternsamongsttheelements.Oncetherearepatternsinthebehavioursofelements
ofacomplexsystem,onestartstoseeinterconnectednessratherthanchaosandthereforewillbein
abetterpositiontoadvancealogicalargumentleadingtoasolutiontotheproblem.Thus,itisclear
thatsystemsthinkingisthereforeausefulapproachthatcanbeusefulinfindingsolutionstothe
frequentnaggingandcomplexproblemsinlogisticsmanagement.
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