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ABSTRACT

Theaimofthestudywastoinvestigatetheimpactsofelogisticsonmaterialavailability

usingParirenyatwaHospitalasacasestudy.Materialavailabilityatpointofusecanbea

problem formanycompanies,i.e.partsarenotalwaysavailableattheassemblyline

exactlywhenneeded.Thiscanhavealotofconsequencesforthecompanies,likedelays,

rework,extraresourcesneeded,increasedworkinprocessetc.,whichcanallleadto

extracosts.Yamane(Israel,1997)formulawasusedtodeterminesamplesizeof29

respondentsandtheyareParirenyatwaHospitalemployees. Adescriptiveresearch

designwasusedinthisresearch.Theresearcherusedbothquantitativeandqualitative

dataanalysistechniques.Questionnairewasusedasaresearchinstrument.Datawas

presentedinform oftables,graphsandpiecharts.Thestudyshowsthatthereisa

positiverelationshipbetweenelogisticsandmaterialavailability.Apartfrom that,the

studyshowsthatelogisticsfunctionsorservicesbeingadoptedbyParirenyatwa

Hospitalinfluencesthematerialavailabilityinthesensethattheyenhanceproductivity,

reduceleadtimeprofitability,qualityservicesprovisionandoperatingcostreduction.

However,Parirenyatwaisfacingchallengesintheadoptionelogisticsandtheseinclude,

highcostslevels,technicalissues,datacapturerequired,increasedmastermaintenance,

andcomplexity.TheresearcherconcludedthatthoughParirenyatwaHospitalseem to

besucceedingandbeingproductiveinitselogisticsinitiativesonmaterialavailability,it

needstocarryotherstrategiesofmaintainingmaterialavailabilitylikeEconomicOrder

Quantitylevel,usingFIFO,andalsomaterialplanning.
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CHAPTER1

1.0Introduction

Thisstudyseekstoanalysetheimpactofe-logisticsonmaterialavailabilityinhealth

sectorinZimbabwe.Materialavailabilityplaysasigniantroleintherunningofdayto

daybusinessbyenhancingeffectivenessandefficiencyofthebusinessorganisation.

Thusmaintainingmaterialavailabilityisnecessaryineverybusinessbecausewithout

materialtheoperatingcyclesofthefirm cannotcontinue(Kanagajuru,2007).Material

availabilityis thepercentageofthetotalinventoryofasystem operationallycapable

(orreadyfortasking)ofperformingasignedmissionatagiventimebasedonmaterial

conditions.Alsomaterialavailabilityenablesstafftohavecorrectitems,atthecorrect

time,inthecorrectquantityandcreateacleanandsafeenvironmentforeffective

servicedelivery,therebyincreasingthepatientexperienceandisalsocosteffective

(AlonsoE,FieldF,2007).

ParirenyatwaHospitalisoneofthelargehospitalinZimbabwewhoseservicedeliveryis

being interrupted due to lack ofmaterialavailability.Patients ends up having

complicationsduetolackofmedicinesanddrugsandalsolackofequipmentfor

operationalcases.Thisstudythereforelooksattheimpactsofmaterialavailabilityat

ParirenyatwaHospitalandisanintroductiontomeasuresthatensuresthesmoothflow

ofmaterialssoastoensurefavourableservicedelivery.
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1.1Backgroundofthestudy

Lackofmaterialavailabilitytendstobethemajorproblem inthehealthsectorherein

Zimbabwebecauseonlyfew medicinesandequipment’sforoperationsmaterialsare

locallyavailableinZimbabwe,soitreliesofimportedmaterials.ParirenyatwaHospital

hasacapacityofabout1800patientsbedsandastaffcomplimentof2000.Itwas

establishedin1890.

Thelackofmedicinesinhealthfacilitiesfosterstheuseofoverthecountermedicineor

productsfrom unqualified sources,exposing theconsumersto therisksofusing

counterfeitorsubstandardproducts(Jiaetal.,2016)Additionallyalargeproportionof

medicineispaidoutofpocket,potentiallyexposinghouseholdstofinancialhardships.

Studieshasshownthatlackofmaterialavailabilityhasbeenagreatproblem inthe

healthsectorforthepastyearsbeforetheintroductionofelogistics.Whereelogistics

involvesthemanagementofphysicalflowofgoodsinanonlineplatform.

The emergencyofcovid 19 pandemicthrough awaythe traditionalsupplychain

managementandincreasedtheadoptionofelogisticsatParirenyatwaHospitaldueto

covidmovementrestrictions.Parirenyatwaprocurementdepartmentwasforcedto

adoptelogisticstokeepincontrolofmaterialavailability.Theevidenceshowsthat

materialavailabilitybeforetheintroductionofelogisticsrangesfrom 7.7% to67%

(WHO,2000)ThiswasbecausetheonlysolutionwastouseE.O.Q,wheretheywillorder

goodswhentheyreachacertainlevelhoweverduetomoreaccidentsthatmisleadtheir

inventorysystem.However,theintroductionofelogistics,bringinalotofhopesinthe

managementofmaterialavailabilityinthesensethattheflow ofgooddoesnottake

timetoreachthefinaldestinationduetoonlinemanagement.Staticsshowsthatthere

hasbeen an increase in the materialavailability and itrangesfrom 17.9% to

87.1%(WHO.,2014).this therefore show a great improvement brought by the

introductionofelogisticsatParirenyatwaHospital.
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Theavailabilityofqualitymedicinesintheprovisionofhealthcareserviceisanintegral

partofuniversalhealthcoverage,shapeshealthservicedeliveryaswellashousehold

healthcareutilisation.Materialavailabilitycanbestbemeasuredbystockoutrates,

whereaveragestockoutrateisabout8% (Shanetal.,2016).Theavailabilityofservice

deliverypositivelyaffectspatienttrustinthehealthcareproviders(Parirenyatwa

Hospital)(Musokeetal,2014).

1.2ProblemStatement

Lackofmedicines(drugs)andequipmentforoperationsisamajorcrisisinthehealth

sector,hereinZimbabwe.Mostorganizationshaveadoptede-logisticstofacilitatethe

deliveryofvariousinputsthattheyneedfortheirdailyobligationssoastomanage

materialavailabity.Theadoptionofe-logisticsbysmall,medium andlargecorporate

organizationsisskyrocketingatbothnationalandinternationallevels.Theobjectiveof

thisresearchistoevaluatetheimpactsofe-logisticsonmaterialavailabilityinthe

healthsector.ThestudyusesasampleofParirenyatwahospitalinHararetodetermine

theimpactsofe-logisticsonmaterialavailabilityinthehealthindustry.

1.3ResearchObjectives

 Toidentifythefactorsthatledtotheglobalexistenceofe-logistics

 Toevaluatetheimpactsofe-logisticsonmaterialavailabilityinthehealthsector

inZimbabwe

 Torecommendappropriatemeasurestoimprovetheadoptionofe-logisticsin

thehealthsector

1.4ResearchQuestions

 Whatarethecausesoflackofmaterialavailability?
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 Whataretheeffectsofmaterialavailabilityinthehealthindustry?

 Whichchallengesarebeingfacedintheadoptionofe-logisticsinthehealth

sector?

1.5 Necessities

1.5.1.ToSuppliersofmaterialsandequipmenttothehealthsector

The research shallbe ofparamountimportance to suppliers ofmedicaldrugs,

equipmentandnecessarymaterialsinthehealthsector.Logisticsthereforeplaysa

majorroleinthetransportationanddeliveryofgoodsandservicesfrom theirsuppliers

toconsumerswithintherecommendedandpossibleleadtime.Suppliersofmedical

materialsneedtoknowthemarketconsistenceandchallengesfacedbytheircounter

stakeholdersine-logisticstradefacilitationfortheirstrategicdecisionmaking.

1.5.2.ToLearners

Aftercompleting thisstudy,itisthe researcher’swish studentswillbe able to

comprehendthevariousfactorsthatinfluencematerialavailability,effectsofmaterial

availability,challenges faced and measures to address challenges incurred in

maintainingmaterialavailabilitythroughe-logisticsbusinessperspectiveaswellas

understandingtheconceptofe-logisticsintradefacilitation.

1.5.3.Toretailersandconsumersofmedicalresourcesinthehealthsector

Retailersandconsumersofhealthequipment,medication,goodsandservicesrelyon

logisticsfordeliveryoftheirresources.Theresearcherhopesthat,itisnecessaryfor

stakeholdersinthehealthsectortohaveanappreciationontheimportanceofe-

logisticsinthehealthsectorandhowitfacilitatesandsustainsthesurvivalofthehealth

industryinZimbabwe.
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1.5.4.ToBinduraUniversity

FurtherliteratureisalsobroughttheBinduraUniversityontheimpactsofe-logisticson

materialavailabilityinthehealthsectortohelpinthediversificationandshared

knowledgeontheworthinessofe-logisticsinthehealthsectorforthebenefitofthe

worldatlarge.

1.6Delimitationsofthestudy

Theresearchmanagedtocomeupwithitsobjectivesusingthelimitedresources

possessedbytheresearcher.Theimportanceofe-logisticsonmaterialavailabilityinthe

healthsectorwerealsooutlinedtobenefitallstakeholdersinthehealthsector.The

research wascarried outatParirenyatwa hospitalon behalfofallotherhealth

organizationsinZimbabwe.Thishelpedtheresearchertocomeupwithobservations

whichassumedtobesimilartoallhealthentitieshencereducingtheresearcher’swork

byusingaselectedsampletorepresenttheentirehospitalsinZimbabwe.Furthermore,

theresearchmanagedtoidentifytheeffects,challengesandrecommendationsto

promotetheadoptionofe-logisticsinthehealthsector.

1.7Limitationsofthestudy

Incarryingoutthestudy,researcherfacedthechallengeofignorancebyotherpeoplein

conductingtheresearch.Theresearchhadtofindbetterwaysofgettingtherequired

informationfromrespondentsbyexplainingindetailtheobjectivesoftheresearch.

Theresearchalsofacedyechallengeoflackofresourcesorfinancialconstraintsto

finance fortravelling expenses,printing services.To addressthischallenge,the

researcherhadtosolicitsomefundsfrom thefamilyandfriendsaswellaswithdrawing

frompersonalsavingstofinancefortheproject.

Theresearchwasalsotimeconsumingsinceitwasconductedduringthesemester
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periodwheretheresearchwassupposedtobereadingandworkingonassignments.To

makethestudysuccessful,theresearcherdevotedsomeofthetimefrom weekendsas

wellasworkingovertimeinordertoachievetheobjectivesofthestudy.

1.8Assumptionsoftheresearch

 Thehealthsectorcaneffectivelyadopte-logisticsinitsoperations

 Thedataobtainedfromsurveyrespondentswouldbeareliablerepresentationof

thevastmajorityofhealthorganizationsinZimbabwe.

 E-logisticsplaysaparamountroleinservicedeliveryinthehealthsectorin

Zimbabwe.

 The research'sintended participantscooperated willing in the provision of

necessarydata.

1.10Structureoftheproject

Theresearchstructureisarrangedinthefollowingfivechapters:

1.10.1Chapter1:Introduction

Thischapterintroducesthebackgroundoftheresearch,problem statement,research

objectives,researchquestions,andthesignificanceofthestudy,assumptionsofthe

research,delimitations,andlimitationsofthestudy,aswellassummarizingthechapter.

1.10.2Chapter11:Literaturereview;TheoreticalframeworkandEmpiricalevidence
review

Thesecondchapterreviewssecondaryinformationsuggestedbyotherscholarsonthe

impactsofe-logisticsinintheavailabilityonmaterialavailabilityofmaterialinthe

healthsector.Itconsidersotherliteraturethatisrelevanttotheobjectivesofthe
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researchthatisthetheoreticalframeworkandempiricalevidencereview.Thechapter

endedwithasummaryofsecondaryevidenceonadoptionofe-logistics.

1.10.3Chapter111:ResearchMethodology

Thischapter'sprimaryissuesandfocuspointaretointroducetheresearchmodelsthat

theresearcherusedtocomeupwiththeobservationsoftheresearchconductedonthe

impactsofe-logisticsonmaterialavailabilityinthehealthsector.Furthertothat,the

chapteralsofocusesonthestudymethodology,thedatapresentationandanalysis

techniques,andthesummaryofthestudy.

1.10.4ChapterIV:DataPresentation,AnalysisandEvaluation

Thischapterfocusesonmethodsofdatapresentationgraphically,tabularandusingpie

chartsaswellasstandarddeviations.

1.10.5Chapterv:Summary,ConclusionsandRecommendations

Thischaptersummarizesthefindingsoftheinvestigationimpactsofe-logisticson

materialavailabilityinthehealthsector.Thechaptergoesontogivecommendations

andconclusionsaswellasthediscussionoftheoverallresultsofthestudy.

1.11Chaptersummary

Thisdivisionsummarisesthebackgroundofthestudy,theproblem statement,the

objectivesoftheresearch,theresearch questions,theresearch assumptions,the

delimitationsaswellasthelimitationsofthestudy.Itgoesontogivedefinitionsofkey

termssuchase-logistics,itsimpactsontheavailabilityorprovisionofhealthservices.

Thesubtopicalsodevoteditsattentiontoliteraturereviewthatprovidesinformationon

thesamesubject.
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CHAPTER2:LITERATUREREVIEW

2.0Introduction

Thischapterreviewstheexistingliteraturethatisrelatedtotheareaofstudy.The

majorreasonistowellestablishtheknowledgegapbetweenwhathasbeenresearched

andwhattheresearchisfocusingon.Thechapterwillfocusonwhatotherauthorities

sayabouttheimpactsofelogisticsonmaterialavailability.Itaimsatexploring

comprehensivelytheoreticalandempiricalfindingsrelatingtobooksandother

compiledliteraturebyprofessionalsandwritersintheareaofmaterialavailability.The

researchextensivelyandintensivelyusedalotoftextbooks,academicjournals,

educationalwebsites

2.1DefinitionofE-logistics

E-Logisticsisatermusedine-commerce.Itcanbedefinedasanessentialcomponent

ofe-commerce,comprisingtheentirelogisticschainthatcanbecomposedof:

Receptionandconditioningofproducts;Stocking;Picking(movingofproductsforthe

preparationoftherequest)andinterventionofthecarrierstakingdelivery;

Thesestepsshouldbeinsertedintoordertrackingtools,allowingbettercontrolofthe

differentoperations,andgivingcustomersreal-timeinformationofthestageinwhich

theproductispurchased(Mangiaracina,Marchet,Perotti,&Tumino,2015)

Theremustbeperfectsynchronizationwithsuppliersinthesupplyprocesscycles

requiredtoreplenishthestocksofproductssoldbythee-commercesite.Thislogistic

synchronycanbeobtainedmoreeasilyinthemeasurementfromthecomputerization

oftheseprocesses,generatingspeedintheexchangeofinformationandresultingin

thereductionoftermsandcostsofacquisitionoftheproducts,aswellasinthe
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reductionofthecostoftheinventories.Inpractice,wheneverthestocklevelofagiven

productreachestheminimumquantity.Apurchaseorderissystematicallytriggered

andsenttothesupplierviatheinternetorEDI,initiatingthestockreplenishment

process.Thiscycleendsonlywhenthesupplierdeliverstheproducttothecustomer

andthereisanupdateoftheinventorycontrolande-commercesystems(Mangiaracina,

Marchet,Perotti,&Tumino,2015).

2.2Materialavailability

Availabilityisawaytomeasuretheprobabilitythataserviceisavailabletobeusedat

anymoment(Todd,etal.,2004).Materialavailabilityisthereforeameasureofthe

probabilitythatthematerialisavailableforuseatanygiveninstant.AccordingtoLee

andBillington(1993)thematerialavailabilityatpointofusedependsone.g.the

supplierserviceperformanceforthesematerials.Tocharacterizetheavailabilitylevel

threemeasuresareneeded:fillrate(fractiononrequirementsmetwithoutdelay),mean

delay,andvarianceofdelaywhenshortagesoccur.Thesemeasurestogetherindicate

theextentofmaterialshortagedelaysthatcanoccuratthecompany(Lee&Billington,

1993).

Thematerialshortagescanbethecausedbysuppliersbeingunreliable,forexample

theremightbeuncertaintiesineithertheirreplenishmenttimeorquantity(Graves,

1987).Therefore,SupplyChainManagersneedtoassesstheirrisktomaterial

availabilityandprepareforpossiblefutureproblemsbykeepingtrackofexistenceof

materialsaswellastheinformationexchangeinordertoensureaccuracy.Tomakethe

informationexchangemoreefficientagoodandaccurateinformationsystemishelpful

anditwillalsomaketheplanningeasier(Alonso,etal.,2007).AccordingtoLee&

Billington(1993)thisriskofmaterialavailabilityproblemscanbeduetodifferent

sourcesofuncertaintiesalongthesupplychain,thatincludedemand(volumeandmix),
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process(yield,machinedowntimes,transportationreliabilities),andsupply(partquality,

deliveryreliability).Toprotectthechainfromtheseuncertaintiesinventoriesareoften

used.TheseinventoriesandassociatedcostsneedtobecontrolledbytheSupplyChain

Managersinordertomaximizecustomerserviceperformancesinceinventoriesstored

atdifferentpointsofthesupplychainhavedifferentimpactonthecostandservice

performanceofthechain(Lee&Billington,1993).Forexample,finishedgoods

inventorieshavehighervaluethanrawmaterialinventories,inventoriesofraw

materialshavemoreflexibilitythanfinishedproductsbecausetheycanbeturnedinto

differentalternativefinishedproducts,andfinishedgoodsinventorieshavemore

responsivenesssincefinishedgoodscanbeshippedtocustomerswithoutdelay,

whereassomeleadtimeisneededtotransformrawmaterialsintofinishedgoodsbefore

shipmentscanbemade.Itishardtotellhowmuchofaninventoryshouldbeinasupply

chainsincedifferentsupplychainsmaydifferinthenetworkstructure,product

structure,transportationtimes,anddegreeofuncertainty.Therefore,sixweeksof

supplymaybejustrightforonesupplychain,whiletwoweeksofsupplyistoohighfor

another(Lee&Billington,1993).

AccordingtoAlonso,etal.(2007)companiesororganisationstendtokeepstockaswell

asusingmultiplesupplierstoincreasetheflexibility,whichhelpsthemtosecure

materialavailability.ThisishoweveranoppositeofwhatJITrequires,i.e.fewsuppliers

andlowinventorylevels.Holdingexcessinventoryalsoleadstoalowreturnon

investment(ROI)sinceinventoriesarethetangibleassetsofacompany(Chen,2007).

Cohen&Lee(1988)cameupwithamodelforlinkingdecisionsandperformance

throughoutthesupplychaini.e.throughmaterialcontrol,productionanddistribution.

Bythistheywantedtoshowtheimpactdifferentmaterialandmanagementstrategies

haveonperformance.Theyviewedeachpartofthesupplychainseparatelyand

thereforeintroduceddifferentsub-models:materialcontrolsub-model,productionsub-

model,stockpileinventorysub-model,anddistributionsub-model.Theyalsoshowhow
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thesemodelsareconnectedandsaythattheperformanceofacompanyisdependenton

theoverallmodel.Sincethematerialcontrolisofmostinterestforthisreportthe

materialcontrolsub-modelwillbelookedoninmoredetailsthantheothers.

Cohen&Lee(1988)statethatinthematerialcontrolsub-model,safetystocksof

materialsarenecessarytopreventmaterialshortage,whichcanleadtoproduction

delays.Thisisbecauseofuncertaintiesinproductionanddistribution.Eventhoughthe

demandforfinishedgoodsandbillofmaterialforeachproductareknownthematerial

requirementscannotbepredicted100% correctlyintime.Tosimulatethis,theyused

themodelformaterialcontrolthatresultsinservice/availabilitylevelsforallraw

materialsusedintheproductionbydeterminingorderpoliciesforallthematerials.

Cohen&Lee(1988)emphasizehowimportanttheseservice/availabilitylevelsare

becausetheyaffecttheproductionleadtimes,i.e.materialshortagecanleadtodelays

inproduction.Accordingtotheauthorsmaterialshortagescanbebackorderedorthe

companycangetthematerialfromexternalsupplierwithshorterlead-times,butin

bothcasesthereisariskofdelayedproduction.

DelayedproductionaffectstheserviceleveloffinishedgoodsandaccordingtoCohen&

Lee(1988)anincreaseintheservicelevelcandecreasedistributioncostbecausethe

lead-timeforreplenishingthedistributionnetworkbecomessmaller.Theyfoundthatin

ordertoimprovethecustomerservice,theinventoryinthedistributionnetworkneeds

tobeincreasedorthefinishedgoodsavailabilityattheplantneedstobeimproved.This

meansthatifacompanywantstoimprovecustomerservicebutkeepthesameservice

leveloffinishedgoods,anincreaseininventoryinthedistributionnetworkisneeded.

Ontheotherhand,iftheserviceleveloffinishedgoodsisimprovedtheneedforan

increasedinventoryinthedistributionnetworkisreduced.Therefore,thetrade-offs

betweeninvestmentsinmanufacturingversusdistributionmustbeevaluated(Cohen&

Lee,1988).
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Bytheirmodel,Cohen&Lee(1988)haveshownhowimportantimprovementsin

materialavailabilityareoncustomerservice,especiallyinaleanenvironmentwhere

inventoriesshouldbekeptatminimum.

Asshownabovematerialavailabilityisreallyimportantinproductioncompaniessince,

obviously,ifnomaterialisavailabletherewillnotbeanyproduction.Inordertoensure

highmaterialavailabilityatpointofusecompaniesneedtouseappropriateplanning

methodsaswellasmaterialsupplysystem,dependingonthetypeofthematerials.Itis

alsoimportanttotakecorrectactionswhenmaterialismissinginordertopreventthe

sameproblemtohappenagain.Theseprerequisitesforhighmaterialavailabilityaswell

aspreventiveactivitiescanbeseeninFigure1andwillbediscussedinmoredetailsin

thefollowingchapters.

2.3Materialplanning

Toensurethatallpartsareavailablewhenneededcompaniesneedtohavegood

materialplanning.AccordingtoJonsson&Mattson(2009)productioncompaniesget

materials,componentsandsemi-finisheditemsfromexternalsuppliersandusethemas

start-upmaterialsforvalue-addingprocessestomakeendproducts,whicharethen

shippedtodistributionwarehousesordirectlytocustomers.Theseflows,into,within

andoutofthecompany,needtobecontrolledonanoperativelevel.Wilson(1992)

furtherexplainstheimportancetoplantheassemblyprocesswellsinceagood

assemblyprocesscanreduceassemblytime,raisequalityandreliability,allowgreater

flexibility,andreducecapitalcosts.AccordingtoJonsson&Mattson(2009)these

activitiesarecarriedoutwithintheframeworkoftheoverallmasterproduction

schedulingandarecalledorderplanning.Orderplanningcanthusbeseenasan

executionofplansatthestrategicandtacticallevelofthecompany.Theysaythatthe

maintaskoforderplanningistodefine,foreveryproduct,thequantityneededandthe

pointintimewhenitisneededtosatisfyexistingrequirements.Thisneedstobedoneas
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efficientlyaspossiblewithrespecttotied-upcapital,deliveryserviceandutilizationof

resources.Currentrequirementsofmaterialsandcapacityneedtobeconsideredin

relationtosuppliesofmaterialsandcapacity.Whenonlylookingatthematerial

perspectiveoftheorderplanning,itiscalledmaterialplanning(Jonsson&Mattson,

2009).

Das&Bhambri(1994)talkaboutthematerialplanningasaprocurementprocessi.e.the

processoforderingandreceivingmaterials.Theysaythatbyredesigningthisprocess,

buffersofmaterialbetweenbuyersandvendorsthatweretraditionallyusedtoprotect

themselvesforeachother’suncertaintiescanbeavoidedinordertoreducecost.They

furthersaythatimprovingthesupplierrelationshipandinstallingqualitychecksatthe

supplier’sendcanalsoreducethesebuffers.

AccordingtoDas&Bhambri(1994)thefollowingthreedecisionsmustbemadeinthe

procurementprocess:

1.Whentoreleasetheorder(ordeliver)?

2.Whatquantitytoorder?

3.Whichvendortochoose?

Jonsson&Mattson(2009)agreewiththesedecisions,buttheydonotsayanything

aboutthechoiceofvendor.Accordingtothemmaterialplanningisallaboutbalancing

demandformaterialswithsupplyofmaterialsascost-effectivelyaspossibleby

answeringthefollowingfourquestions:

1.Whichitemsneedtobeordered?

2.Howmuchlargequantityneedstobeordered?
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3.Whendoweneedtogettheitemsdelivered?

4.Whendoweneedtoplaceanorderwiththesupplierorstartinternalproduction?

Thefirstquestionisansweredbymaterialplanningmethodsthatareinusetoday.This

isdonebymakingproposalsforplanningnewproductionordersorpurchaseordersto

ensurematerialssupplies.Existingmaterialplanningmethodsalsoprovideabasisfor

decisionsregardingtheotherthreequestions(Jonsson&Mattson,2009).

AccordingtoJonsson&Mattson(2009)itisimportanttotakedecisionaboutthethree

laterquestionsasearlyaspossible,especiallywhendeliveryleadtimesandthroughput

timesinthecompany’sownworkshoparelong.Sometimes,however,reschedulingis

neededbecauseofchangesindemandanddifferentformsofdisruptionsinmaterial

flowsthatarealmostinevitable.Ifthesupplyissmallerthanthedemand,new

productionordersorpurchasingordersneedtobeplanned(Jonsson&Mattson,2009).If,

ontheotherhand,thesupplyislargerthanthedemandalreadyplannedordersneedto

bepostponedorthedemandinfluencedbye.g.salescampaigns.Thisneedstobedone

becauseotherwiselargestockswillevolveifthesupplyislargerthanthedemandora

shortagesituationifthesupplyissmallerthanthedemand.If,inthelongrun,thereare

imbalancebetweensupplyanddemandthesurplusstockneedstobesoldatadiscount

pricesorthecompanylosessalesandcustomers(Jonsson&Mattson,2009).

Thesupplyofmaterialconsistsofstockbalanceaccordingtostockaccountsandof

informationaboutpurchaseandproductionordersplannedtobedelivered,whilethe

demandconsistofforecasts,explodedrequirements,customerallocationandallocation

forproductionorders(Jonsson&Mattson,2009).Thesetypesofdemanddifferin

certaintyandreliability,whereforecastsaretheleastcertainandreliableandallocation

themostcertainsincethelaterarebasedoncustomers’decisionorinternalplanning.

Becauseofthis,customerallocationsareusedforproductsinstockinnearfuture,while



15

forecastsareusedfurtherinthefuture(Jonsson&Mattson,2009).

Thebalancebetweensupplyanddemandhasbothaquantitydimensionandatime

dimension,whichmeansthatthesuppliesmustnotonlybeinarightquantitybutalso

beavailableatthepointsintimewhenthedemandarises.AccordingtoJonsson&

Mattson(2009)thetimeaspectisamuchlargerchallengethanbalancingthequantities;

ifadeliveryistoolateashortagesituationmayoccurwithproductiondisruptionsand

poordeliveryservicetocustomers,butifitistooearlyanunnecessarycapitalistiedup

intheformofstock.Itisthereforeveryimportanttoplanthematerialtodeliverasclose

intimetothedemandaspossible(Jonsson&Mattson,2009).Synchronizationisalsoa

challengebecauseitemsaremostofteninterdependentandthereforeneedtobe

plannedinaholisticway(Jonsson&Mattson,2009).Thisisthecaseforassemblywhere

severalincorporateitemsarerequiredsimultaneouslyandforacustomerorderwith

severalorderlines.Whenrequirementschangeorsomedisruptionsinmaterialflowon

thesupplysideoccur,synchronizationisrestoredifpossiblethroughrescheduling.Itis,

however,notalwayspossibleinpractice.Thestockthatarisesasaresultofincomplete

synchronizationiscalledcontrolstock(Jonsson&Mattson,2009).Thisincomplete

synchronizationcanbearesultoffunctionaldrawbacksinmaterialplanningmethods

used,difficultiesincompletelypredictingchangesindemandandnotmakingchanges

quicklyenoughasdisruptionsoccur,oritcanbedeliberatelycreated.Therearemany

reasonsforwhytodeliberatelycreateincompletesynchronization,e.g.toco-ordinate

deliveriesofdifferentitemsfromthesamesupplier(Jonsson&Mattson,2009).Thenthe

deliverytimesfordifferentitemsarechosentocoincide,eventhoughthedemandtimes

donotcoincide.Thegeneralruleistolettheitemthatneedstobedeliveredearliest

definethedeliverytime.

Whenplanningthematerialbasedonthedemand,itisimportanttounderstandthe

divisionofdemandintoindependentanddependenttypes(Jonsson&Mattson,2009).

Independentdemandiswhenthedemandforaproducthasnorelationtothedemand
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forotherproducts,e.g.productsstockedfordeliverytocustomers(Jonsson&Mattson,

2009).Ontheotherhand,dependentdemandiswhenthedemandforaproductrelies

onthedemandforanotherproduct,e.g.itemsthatareapartofstart-upmaterials.The

dependentdemandcanthereforebecalculatedfromthedemandfortheparentitem

insteadofbeingforecasted(Jonsson&Mattson,2009).

Materialplanningcanbeeitherofapullorpushtype(Jonsson&Mattson,2009).If

materialsmovementonlytakesplaceontheinitiativeoftheconsumingunitinaformof

anorderitisofapulltype.Ontheotherhand,iftheconsumingunitdoesnotinitiatea

materialsmovement,butitisinitiatedbythesupplyingunititselforbyacentral

planningunitintheformofplans,thematerialplanningisofapushtype.Mostmaterial

planningmethodscanbeusedforbothapullandapushtypeofplanning,i.e.orderscan

bemadeeitherbyordersfromtheconsumingunit(pull)ortoproducetostock(push)

(Jonsson&Mattson,2009).

2.4.1Materialplanningmethods

Differentmaterialplanningmethodsareusedinordertogainthebalancebetween

supplyanddemandandassynchronizedmaterialflowaspossible.Das&Bhambri(1994)

dividethematerialplanningmethodsintothreecategories;demandbasedmethods,

reordermethods,andJIT/Kanbanmethods.Withdemandbasedmethodeachmaterialis

orderedsolelyinarequiredquantity(whenthereisademandforit),thusnoorderlot

sizeisused.Oneofthedemandbasedmethodsthatisusedtoidentifytherequirements

isMaterialRequirementPlanning(MRP).Inreordermethodsmaterialisorderedwhen

thestockgoesbelowapredefinedlevel.Theorderquantityinreordermethodsis

predetermined,usuallybyusingEconomicOrderQuantity(EOQ)methods.With

JIT/Kanbanmethodsthesupplierislinkedtothedemandcentreforeachmaterialbya

fixednumberofKanbancards,andordersarereleasedwhenthequantityontheKanban

cardisdepleted.Differentmaterialplanningmethodsdifferincharacteristicsandare

suitableindifferentplanningenvironments,buttheyallanswerthetimequestions,i.e.
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whentoorderandwhendeliverywilltakeplace.Onegoalwithallofthesemethodsis,

accordingtoDas&Bhambri(1994),toensurethatproductionisnotdisrupted,andthat

theassociatedinventorycostsareminimized.

2.4.2Re-orderpointsystems

AccordingtoJonsson&Mattson(2009)Re-orderpointsystemisasystemthatcompares

thestockonhandwithareferencevolume(re-orderpoint).Whenthestockonhandis

lowerthanthereferencevolumeanorderismade,butotherwisenot.Theorderquantity

andthere-orderpointareaconstantandareequaltotheexpectedconsumptionduring

lead-timeforreplenishmentplusasafetystocktoprotectagainstunpredictable

variationsindemand.AccordingtoJonsson&Mattson(2009)Kanbansystemsarean

exampleofonevariantofthere-orderpointsystem.Tobeabletoapplythismethod

informationaboutconsumption,stockvolumeandthere-orderpointisnecessary.

AccordingtoJonsson&Mattson(2009)twotypesofre-orderpointsystemsexist

dependingonwhenthecomparisonbetweenthere-orderpointandthestockonhand

takesplace:continuousreviewsystemandperiodicreviewsystem.Thecontinuous

reviewsystemmakesthecomparisonaftereverystocktransaction,whiletheperiodic

reviewsystemmakesthecomparisonatgiveninterval,e.g.weeklyordaily.Thereare

prosandconswithbothmethods,someofthemcanbeseeninTable1

Table2.1:Continuousreviewsystemsvs.periodicreviewsystems

Continuousreviewsystem Periodicreviewsystem

Pros Cons Pros Cons
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Ordersinitiated

directlywhen

stockfallsbelow

there-orderpoint

Newordersneed

tobeplannedper

item

Planningcanbecarried Alarger

safetystockisoutforalargenumber

requiredbecausehalftheofitems

together, reviewintervalbecomes

makingadministration partofthe

uncertaintimemoreefficient

Quickandflexible

ininitiatingnew

materialflowsin

supplychains

Worktakesplace

morefrequently

andsporadically

Planningisbased

ontimeof

consumptionrather

thantimeofreview

2.4.3Periodicorderingsystems

Oppositetothere-orderpointsystemwithaconstantorderquantityandvarying

orderingintervals,theperiodicorderingsystemshasaconstantorderingintervalswith

theorderquantityvarying(Jonsson&Mattson,2009).Thequantitydependsonanorder

-up-tolevel,whichispredefined.Thisisverybeneficialwhenanumberofitemsare

orderedfromthesamesuppliersincethetotalorderingcostsandtransportationcosts

canthenbereduced(Jonsson&Mattson,2009).Withreducedorderingcostand
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transportationcostorderscanbemademorefrequently,whichinturndecreasestied-

upcapitalandincreasesflexibility.AccordingtoJonsson&Mattson(2009)theorder-up-

tolevelisequaltotheexpectedusageduringthelead-timeandthereplenishmenttime

plusasafetystock.Thedifferencebetweentheorder-up-tolevelandstockonhandis

thentheorderquantity.Thereplenishmentfrequencyisfixedandischosensothatthe

orderquantityonaverageisasclosetoeconomicorderquantityaspossible.Inorderto

usetheperiodicorderingsystem,informationaboutstockonhandanddemandfrom

usagestatistics,forecastsorrequirementcalculationsisneededaswellasthelengthof

there-orderinginterval(Jonsson&Mattson,2009).

2.4.4Run-outtimeplanning

AccordingtoJonsson&Mattson(2009)therequirementscanalsobeexpressedin

periodoftimeinsteadofquantity,whichisthecaseintherun-outtimeplanning

method.Thismethodcalculateshowlongthestockonhandplusscheduledreceiptsis

expectedtolast,bydividingitbyexpecteddemandpertimeunit.Sameinformation

aboutexpecteddemandisrequiredasforthere-orderpointmethodbasedonusage

statistics,forecastsoraggregatedgrossrequirementsthroughexplosionsofthemaster

productionschedule.Asafetylead-timeisusedtoprotectagainstuncertaintyin

variationsindemandduringthereplenishmentlead-time(Jonsson&Mattson,2009).

Thesafetylead-timemultipliedbydemandpertimeunitequalsthesafetystockusedin

there-orderpointsystem.Theprincipleintherun-outtimeplanningmethodistoorder

iftherun-outtimeislessthanthesafetyleadtimeplusthereplenishmentlead-time

(Jonsson&Mattson,2009).

Aswiththere-orderpointmethod,run-outtimeplanningcanbetransactionorientedor

periodic.Whenitistransactionorientedthenthecomparisonismadewhenstock

transactiontakesplace,whilewhenitisperiodicthecomparisonismadeonafixedtime

interval.Theprosandconswiththosetwoalternativesarethesameasforthere-order
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pointmethodandcanbeseeninTable1.

2.5Materialrequirementsplanning(MRP)

AccordingtoBrennan,etal.(1994)thematerialrequirementsplanningmethodisaset

ofproceduresthattransformthedemandofacertainproductintoascheduleof

components,subcomponents,andrawmaterialsinordertoproducetheproduct.Jacobs,

etal.(2011)describethiseveneasierbysayingthatthemainobjectiveofMRPisto

provide“therightpartattherighttime”sothatschedulesforcompletedproductsare

met.AsJonsson&Mattson(2009)state,thisisdonebycalculatingwhenrequirements

foreachmaterialarise,i.e.whenthecalculatedstockbecomesnegativeandestimating

deliveriesforthattime.Itmeansthatnoorderisscheduledfordeliveryuntilthereisa

netrequirement.Thetimetoreleaseanorderiscalculatedasthedeliverytimeminus

lead-timefortheorder.Ifaconflictarisesbetweenmanufacturingjobs,theorder

releasefunctiondecideswhichjobsarereleasedtotheshop-floorandwhichneedto

waitformorematerialtoarrive(Chen,2007).

AccordingtoJonsson&Mattson(2009)MRPisprimarilydesignedforitemswith

dependentdemandanditusesthebillsofmaterials(BOM)tofindoutwhich

componentsneedtobereplenishedandwhen.AccordingtoJacobs,etal.(2011)MRP

alsorequiresinformationabouttheinventorystatus.Themasterproductionschedule

(MPS)isthebasisforMRP,itstateswhenandinwhatquantitiestheendproductsare

goingtobedelivered.TheBOMfileintheEnterpriseresourceplanning(ERP)system

thenbreakstherequirementsdowntowhenandinwhatquantitieseachcomponentis

needed.AccordingtoJacobs,etal.(2011)thisisakeyelementinMRP,i.e.thegrossto

netexplosion.Onlytheproductitself,withindependentdemand,needstobeforecasted.

Therequirementsforallcomponents,withdependentdemand,arecalculatedusing

BOM.Theyalsostatethatthiscanremoveuncertaintyfromtherequirement

calculations.Thisgrosstonetexplosion,however,onlytellsuswhatisneeded,butnot
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whenitisneeded.Eachitem’sleadtimeisalsoimportantinordertoknowwhenthe

ordersneedtobeplacedinordertogetthedeliveriesontime.Jacobs,etal.(2011)

emphasizehowimportantitistousebackschedulinginsteadofforwardschedulingso

thatunnecessaryWIPinventorywillnotbeformed.AccordingtoJonsson&Mattson

(2009)thisisoneofthemajorstrengthswithMRP,i.e.itscapabilitytosynchronizethe

flowofmaterialsattimeswhenmanufacturingordersforhigherlevelitemsareplanned

tostart.Jacobs,etal.(2011)agreeonthatsayingthat,thecombinationofback

schedulingandgrosstonetexplosionistheheartofMRP.

Guide&Srivastava(2000)statethateventhough,intheory,theuseofMRPshouldavoid

buffers,inreality,uncertaintiesexistinproductionsystems,e.g.inforecastsand

deliverytimes,andbuffersareusedtoprotectagainsttheseuncertainties.These

bufferscanbeeitherintheformofsafetystockorsafetyleadtime.Safetystockis,

accordingtoJacobs,etal.(2011:197),“abufferofstockaboveandbeyondthatneeded

tosatisfythegrossrequirements”andwhenusedinMRP,thesafetystockissubtracted

fromthestockonhandbeforetheMRPcalculationsstart.Safetyleadtimeis,according

toJacobs,etal.(2011:197)“aprocedurewherebyshopordersorpurchaseordersare

releasedandscheduledtoarriveoneormoreperiodsbeforenecessarytosatisfythe

grossrequirements”andwhenusedinMRP,thesafetyleadtimeissubtractedfromthe

netrequirementsandsetasadeliverytimefortheplannedorder.Asafetystockisused

whenthereareuncertaintiesinquantities(scrap,sparepartdemand,orother

unplannedusage)butasafetyleadtimeisusedwhenthereareuncertaintiesintiming,

likee.g.thedeliverytimefromthesupplier.

Asmentionedabove,theinformationneededformaterialrequirementsplanningis

gainedfromthemasterproductionschedule,BOM,stockonhand,lotsizingmethods

andleadtimes(Jonsson&Mattson,2009).Theparametersthatalsoneedtobedefined

arethelengthoftimeperiodsused,thelengthoftheplanninghorizon,theplanning

frequency,differenttypesoforders,handlingofreschedulingandplanningtimefences.
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Likewiththeothermethods,MRPcanbegroupedperday,weekoranyothertime

period,oritcanberunforeachstocktransaction(Jonsson&Mattson,2009).Shorter

planningperiodsarepreferredwhenmakingdetailedplanfortheshortterm,while

longertimeperiodscanbeacceptedclosertotheplanninghorizonwheninformationis

toalargeextentbasedonforecasts.Theleadtimealongthecriticalpath,i.e.the

longestaccumulatedtimeformanufacturingandpurchasingofallitemsincludedinthe

endproduct,definestheplanninghorizon;itmustbeatleastaslongasthiscriticalpath

(Jonsson&Mattson,2009).Iftheplanninghorizonisshorterthanthecriticalpath,the

planningforsomeitemsatthelowestproductstructurewillnotbesufficient,i.e.itwill

notbeplannedsufficientlyearlywhichcanhavetheconsequencesthatproblemsarise

infulfillingthemasterproductionschedule.Thefrequencyofmaterialrequirements

planningdiffersbetweencompaniesbutitismostcommontoruntheplanningdaily,

whilesomecompaniesrunitweeklyorateverytransaction.Plannedordersthencover

thetimefromthepresenttotheplanninghorizon(Jonsson&Mattson,2009).

AccordingtoJacobs,etal.(2011)theMRPprocessingcanbeintheformofeither

regeneration,whereallpartnumberrecordsarecompletelyreconstructedeachtime

therecordsareprocessed,orthenetchangeapproach,whereonlythoseitemsthatare

affectedbytheneworchangedinformationarereprocessed.Regenerationcan

generateverylargeprocessingdemandsonthesystem,whilewiththenetchange

approachthecomputertimecanbereducedenoughtomakedailyorevenreal-time

processing.Withanincreasedcomputercosttheregenerationcanbedonemore

frequentlywithfewerunpleasantsurprises.

AccordingtoJonsson&Mattson(2009),planningtimefencesareusedinMRPinorderto

minimizethecostassociatedwithreschedulingsincetheconsequencesofrescheduling

aremoreseriousinnearfuturethanfurtherawayintime.Reschedulingmaynotonly

affecttheproductinfocus,butalsootherproductssinceitemscanbeusedinmorethan

oneproducts.Thefirstplanningtimefenceisthereleasetimefence,whichisequalto
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thethroughputtimeofanorderintheworkshop(Jonsson&Mattson,2009).Orders

placeduntilthereleasetimefencearefrozenandreschedulingisnotallowed.The

planningtimefencereferstothethroughputtimeintheworkshopplusthetimefrom

anorderplacementuntildeliveryofmaterials.Thisperiodishalf-frozensince

reschedulingmightcauseproblemsbecausepurchasinghasalreadybeenmadeand

capacitymustbeallocatedintheworkshop(Jonsson&Mattson,2009).However,

manufacturingordershavenotbeenreleasedsotheconsequencesofreschedulingare

notasseriousasinthefrozenperiod.Theperiodaftertheplanningtimefenceisa

floatingperiodwhichmeansthatautomaticreschedulingbytheERPsystemareallowed

(Jonsson&Mattson,2009).

2.5.1Constraint-basedmaterialrequirementsplanning

Inordertonotonlyconsiderthedemandbutalsothesupply,e.g.latedeliveriesfrom

suppliersduetolackofcapacity,constraint-basedmaterialrequirementsplanningis

used.AccordingtoJonsson&Mattson(2009)theconstraint-basedmaterial

requirementsplanningcanbelookedatasasecondgenerationoftheMRPmethodand

itusesthetheoryofconstraints(TOC)asabasis.Itmeansthatallmanufacturingorders

areplannedwithinavailablecapacity.ThetraditionalMRPonlysynchronizestheflowof

materialswiththedemandandassumesinfinitecapacity,whileconstraint-based

materialrequirementsplanningmethodsynchronizesthematerialflowwithboththe

demandsideandthesupplyside(Jonsson&Mattson,2009).Bythiscapacitycanbe

freedupforotherhigherprioritymanufacturingordersandtied-upcapitalcanbe

reducedbyavoidingtooearlydeliveries.

Constraint-basedmaterialrequirementplanningneedsinformation,accordingto

Jonsson&Mattson(2009),fromthemasterproductionschedules,BOM,stockonhand,

lotsizingmethodsandleadtimesaswellasroutinginformationandworkcentre

informationlikeavailablecapacity.Theyalsostatethatwhenusingconstraint-based
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materialrequirementsplanning,somekindofadvancedplanningandscheduling(APS)

system,eitherparallelorintegratedwithanERPsystem,isnecessary.Itisimportantto

planallworkstationsinfrontofthebottleneckstation1accordingtothebottleneck’s

capacitybecauseotherwisealotofwork-in-processwillbestockedinfrontofthe

bottlenecksincethebottlenecḱscapacitylimitsthematerialflow.Todothisa

backwardschedulingmustbeusedfromtherequirementstimesinabottleneckwork

stations,i.e.thelastoperationbeforethebottleneckisplannedfirstaccordingtowhen

theitemsareneededatthebottleneckstationtoavoidshortages,thenthepreceding

operationisplannedandsoon(Jonsson&Mattson,2009).Bydoingthisnooperation

startsuntilitisneeded.Forwardschedulingmustthenbeusedforworkstationafter

thebottleneck,i.e.firststationafterthebottleneckisplannedfirstandassoonas

possible,andthenthefollowingstationisplannedandsoon.Thisisimportantsincethe

bottleneckslimittheoutputfromthesystem(Jonsson&Mattson,2009).

2.5.2:Comparisonofmaterialplanningmethods

Themethodsmentionedaboveallhavethesamemission;toplanthematerial

requirements.However,theyaredifferentincharacteristicsanditdifferswhichmethod

isbestsuiteddependingontheenvironment.AccordingtoDas&Bhambri(1994)inmost

casesacombinationofmaterialplanningmethodsisusedsincematerialsvarygreatlyin

size,cost,usagevolume,etc.Abuyerneedstodecidewhichmethodtouseandwhether

tousethesamemethodforallmaterialsorseparatelyselectamethodforeachmaterial

(Das&Bhambri,1994).Theoverallobjectiveoftheprocurementprocessis,accordingto

Das&Bhambri(1994),tominimizethebuyer’scost.



25

2.5.3:Materialsupplysystem

Inaproductioncompanythereisaneedforamaterialsupplysystem(MSS),whichis

usedtodeliverthecomponentsthatareneededfortheproductiontothedestination

wheretheyareneeded(Finnsgård,etal.,2011a).Finnsgård,etal.(2011b)also

confirmthisaswellasextendingthepurposeofaMSSbysayingthatithastoboth

supporttheassemblysystembysupplyingitwiththecomponentsneededaswellas

maintainingandimprovingitsefficiency.Supplyingpartstotheassembleris,

accordingtoBaudin(2002),themostimportantthinginordertosecurethe

productivityoftheassemblyoperation.Finnsgård(2009)describesthisbysayingthat

theMSSandtheassemblysystemareconnectedattheworkstation(thepointofuse)

wherematerialsaresuppliedbytheMSSandarethenassembledbytheassemblers.

Johansson&Johansson(2006)extendthedefinitionofMSSasthesystemthat

suppliesmaterialsallthewayfromthesupplierstothebuyersthroughthe

productioncompany.TheydesignedamodelforMSSthatisinfourlevels:supply

chain,plant,sub-unitandutility,andwhichlooksintosixdifferentareas:materials

feeding,storage,transportation,handling,packaging,andmanufacturingplanning

andcontrol.EventhoughtheauthorsaredescribingtheMSSonanoveralllevelthey

dobelievethatitisalsorelevantforinplantmaterialsupply.Table4combinesallthe

designareasandlevelsaswellasthedesignissuesthatwerefoundintheresearch

byJohansson&Johansson(2006).

Thesupplychainlevelhasthematerialflowsbetweencompaniesinfocus.Theplant

levelhasthenthematerialflowswithinthecompanyasafocus;storagelocation,

internaltransportation,capacityetc.Thesub-unitlevelfocusesthematerialflowsto

andfromthesubunits,whichcanbeasingleworkstationoragroupofworkstations.

Finally,theutilitylevelhasitsfocusonthedetaileddesignissueslikethetypeof

equipmentandpackaging.
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Materialfeedingdesignareaisaboutchoosingthemethodthatfitsthecompanybest

tofeedthematerialtoanassemblystationorthecompany(Johansson&Johansson,

2006).Examplesofthatarekitting,batching,sequential,andcontinuoussupply.

Storageisaboutwhereandhowthematerialsaretobestored,thisinvolvesall

inventory(rawmaterial,workinprocessetc.).Transportationisbothhandlingthe

internaltransportationaswellasexternal(Johansson&Johansson,2006).Handling

ishowandwherethecompanychoosestohandlethematerial,likehowtopackage

materials.Packaging,ontheotherhand,isaboutthepackagingitself(Johansson&

Johansson,2006).Manufacturingandcontrolisthenaboutchoosingtherightmethod

ofmanufacturingplanningandcontrol,ifthecompanychoosespushorpullsystems,

inwhatvolumetheproductsareproduced,howoftentheyareproducedetc.

(Johansson&Johansson,2006).

AccordingtoFinnsgård(2009),planningandcontrolisthemostimportantinMSS

processesandassemblyprocesses.Thismeansthatitisimportanttohaveagood

planningandcontroltobeabletosecureacorrectflowbetweentheMSSandthe

assemblyprocesses.Thisisespeciallytruewhentheproductionincludescomplex

productswithmanydifferentvariants(Finnsgård,2009).
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Materialssupplysystemisnotonlyaboutdeliveringthematerialtotheassembly

stationbutalsotodoitintheconditionthatisthebestfitfortheassembly(Hanson,

2009).Itshouldalsobetransportedinasafewaysoitwillnotbedamaged,which

makesthepackagingandhandlingveryimportantinordertobeabletoprotectthe

partstothefullest.Thisisnotdoneinthesamewayforeverypartsincenotallparts

havethesamecharacteristics,whichmeansthatcompaniesmayhavemany

differentprocedurestodeliverandpackagethepartswithinthefactory(Hanson,

2009).

Thematerialsupplysystemisthenconnectedtotheassemblysystembymaterial

exposure(Finnsgård,2009).Thereasonforthisisthatwhenmaterialisexposedat

theassemblystationallworkneededtobedonebythematerialsupplysystemis

overandthereforethecomponenthasleftthesystemandisthenreadytobeused

bytheassemblysystem(Finnsgård,2009).

2.6.:Causesofshortageofmaterials

Sixcausesofshortageofmaterialswereidentified.Theyaresummarisedinthe

followingsubsections.

2.6.1:Originoravailabilityofmaterials.

OnlyveryfewconstructionmaterialsarelocallyavailableinBrunei,soitrelieson

importedmaterialsingeneral.Theonlyavailablematerialslocallyare:ordinary

Portlandcement,sand,aggregates,timber,bricksandglass.However,theirlocal

suppliescannotwhollymeetthedemandofthelocalconstructionindustry.

Therefore,thesematerials,alongwithotherconstructionmaterials,areimportedto

meetthedemand,mainlyfromChina,IndonesiaandMalaysia.Thistakeslongertime

forsourcing,procuringandtransportingofthematerials.Moreover,landtransportis

theonlydeliverymethodavailablewithinBruneithatresultsintoalongleadtime
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formaterials.Withhigherdemandofmaterials,forexampleduringtheconstruction

ofnationalhousingprojects,whichinvolvetheconstructionofhundredsor

thousandsofhouses,localsuppliersexperienceshortagesoftheirstock.Onthe

otherhand,locallyavailablematerialsmayalsoencountershortageinproduction.

Forexample,oneoftheBruneiindustrialareashadsufferedpowerfailurefor

severaldaysafewyearsback,resultingintotemporarystoppageofcement

productionandthefactoryranoutofstock.Duringthetimesofhigherdemand(i.e.

increasednumberofongoingprojects),Bruneialsosuffersfromshortageofbricksat

timesandcontractorsneedtoimportbricksfromneighbouringprovincesof

Malaysia.Moreover,localauthoritylimitstimberloggingtoonly17% bytheyear

2045,although75% ofBruneiiscoveredwithforest[14].Thismaycauseshortagein

timbersupplyandBruneimayneedtoimportitfromneighbouringcountriestocater

forcurrentneeds.

2.6.2:Poorestimationofmaterialsquantity.

Poorestimationcauseseithershortageofsupplyoroversupply.Shortageofsupply

disruptsconstructionprogressonsite,asreorderingcancauseprolongeddelayand

additionalcosts,especiallyifthematerialneedstobeimportedfromoverseas.

Reorderingmightcauseotherproblemstoo,suchasinconsistencyincolourandsize

tolerance.Ontheotherhand,oversupplyincursadditionalcosts/lossesto

contractor.

2.6.3:Poorworkmanship.

Thisoccursduetolackofcarebythecontractorwhileinstallingthematerial(e.g.

importedfittingsandfixtures,andmodularparts),resultinginpoorfinishingandthe

product(i.e.material)beingnon-functional.SimilartoBrunei,reworkofbadquality

performancewasfoundtobeoneofthemostsignificantfactorcausingproject
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delaysinIndia[16].However,theproblemsinBruneicomefromcontractors’

installers,bynotinstallingtheproductintheproperway(i.e.accordingtothe

instructionsofsuppliers),astheywanttocompletetheworkfaster.Somematerials

needcertaintechniquestoinstall,butsomecontractorsignoretheseandusetheir

ownwaytocompletethejobfaster.Whenproblemsarise,suchascrackingor

malfunction,aninvestigationbythesupplierthentakesplace.Theoutcomesofthe

investigationdecidewhetherthesuppliershouldreplacethematerialsorthe

contractorneedstocompensateforthelosses.Ineithercase,suchproblemsdelay

theprojectactivitiesastheinvestigationprocessfirstneedstobedone,followedby

negotiations(betweenthecontractorandthesupplier),andtheorderingofnew

productresultsinmorewaitingtime.

2.6.4:Qualityofmaterial.

Thequalityofmaterialscandelaytheirusageonsiteifthematerialsdonotmeetthe

standardorcontaindefects.Thedefectcanbeduetoimproperhandlingduring

packaging,shipmentordelivery.ThiswasalsoobservedinastudyinIran[17].Some

materialsmayhaveminordefectsthatcanberepaired,butsomematerialsmay

havemajordefectsthatcannotberepairedandthereforecannotbeusedatall,e.g.

brokensanitaryappliances.Thishappenedwithoneoftheinterviewedcompanies,

whentheyorderedamanufactureddoorfromMalaysia.Theprocurement/ordering

processwasmadeonline,wheretheitemswereviewedthroughthemanufacturer’s

website,andappearedtobeniceproductswithgoodquality.However,whenthe

doorsarrivedonsite,theywerefoundtobeofpoorqualitywithholesthroughout

thedoorpanel,possiblyduetoinsectsortermites.Theinterviewedcompanymadea

reporttothesupplierwithinthreedaysofreceivingthedoors,withproofofdefect,

toarrangeforcompensation.Thisconsumedmoretimeduetotheneedtowaitfor

thenewdoorstoarrive.Ifitisalreadythetimetoinstallthedoor,thenthereisno

choiceotherthantowaitforthenextdelivery.
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2.6.4:Inconsistentdemand.

Inconsistentdemandoccurswhenthesalesofamaterialorproductdonotdepend

onthedemandofthelocalmarket.Paintisonesuchmaterial.Itishardtoknow

whichcolourissaleable,becausesometimesclientslookforacertaincolourofpaint

thatisnotinstockatthattime.Ifthequantity/volumerequiredbytheclientislarge

andthelocaldistributorisalsowithoutstock,thematerialneedstobeimported

fromoverseas,usuallyfromSingapore.Themanufacturerstartsproducingthepaint

oncetheyreceivetheorder,anditnormallytakesonemonthtoarriveinBrunei.But

bythetimetheorderedcolourisavailable,somedifferentcolourthatisunavailable

isthendemandedbytheclient.Therefore,thepaintofunwantedcolouristkeptin

stock.However,oncethereisdemand,thepaintwillbesoldoutquicklyandanew

orderthenhastobemade.ThisseemstobeauniqueproblemtoBrunei,probably

duetosmallervolumeofitsconstructionindustry.

2.6.4Specialmaterials.

Anexampleofsuchmaterialsisspecialappliances,fittingsandlightingsthatare

usedinbuildingsthathavedifferentialneeds,e.g.prison,hospitalorfordiplomatic

offices.Oneoftheintervieweesisthesoledistributorofspecialisedand

sophisticatedlightingappliancesinBrunei.Therefore,theyshouldensurethe

availabilityofthismaterialtocaterthelocaldemand.However,thetechnologyof

suchapplianceschangeveryfast,sotheycannottaketheriskofkeepingalarge

stockduetothefearthattheycannotsellthoseafterafewmonths.Therefore,they

onlyordertheproductswhendemandedbycertainprojects.Moreover,thisspecial

material/applianceisimportedfromallovertheworld,asthefactoriesofthese

lightingappliancesareinplacesasdiverseasHungary,Holland,China,Thailandand

Malaysia.Eachfactoryproducesonlycertainkindofappliances.Therefore,there

involvesverylongleadtimes.Ifordersarenotplacedsufficientlylongbeforeby

certainprojects,delayinsupplyislikelytooccur,whichthenleadstoprojectdelay.
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Inthisregard,Seboru[18]observedthatthenatureofdemandformaterialsisboth

projectspecificandclientspecific.

2.8TheoreticalFramework

AccordingtoSwartzandOrgill(2000),aconceptualframeworkisavisualorwritten

depictionofhowcertaintraitsorqualitiesthatyouwanttoexamineshouldbe

relatedtooneanother.Itis"connectedtotheideas,actualfindings,andsignificant

theoriesemployedinadvancingandorganizingtheunderstandingadvocatedbythe

study."Pushkin(1993),page23,

2.8.1MaterialForecastingModels

Forecastingmodelisdesignedtoaidinforecastingparticularevents.Theforecast

modelisdesignedaroundfactorsthatarebelievedtobeimportantinfluencesonthe

futureuseofamaterial(Abraham,Bovas(1983).Thepastconsumptionofamaterial

canbeusedtodetermineitsfutureuse.Bothofthesemethodsproducereliable

forecast.Anumberofforecastmodelsareavailableintheforecastingfunctionality.

2.8.2ConstantModel

Aconstantmodelassumesthattheuseofamaterialisconstant.Beingconstant

doesn’tmeanthattheuseofmaterialisthesameeachmonth,butratherthanthat

variationinmaterialusagefluctuatesalittle,andaconstantmeanvaluecanbe

calculated(Angrist,JoshuaD(2009).Thisforecastmodelcanapply,forexampleto

electricityconsumptioninanoffice.Althoughsummermonthsraiseelectricity

consumptionduetoincreasedairconditioninguse,consumptiondoesn’tvaryagreat

dealfromthemeanvaryoveralongerperiodoftime,suchasayear.

2.8.3TrendModel

Atrendmodelisusedwhenanidentifiableincreaseordecreaseofmaterialexists

overaperiodoftime.Thetrendmayincludeareasofmovementawayfromthetrend.
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Buttheoverallmovementfollowsthetrend(Armstrong,J.Scott(2001).Forexample,

adownwardtrendovertimemayrepresenttheuseofprintercartridgeoftop-

sellingprintersthatbecomeobsoleteoverashortperiodoftime,perhapsonly12

to18months.Asthepurchaseanduseoftheprinterbecomesdecreases,the

cartridgesusedinthatprinterwillalsodecrease.

2.8.4SeasonalModel

Theseasonalmodelaffectsmanybusinessesduetotheweather,holidaysor

vacations.Aseasonalmodelisdefinedasapatternthatrepeatsforeachperiodof

time(Anderson,EricT(2006).Forexample,theannualseasonalpatternhasacycle

thatis12periodslong,iftheperiodslong,iftheperiodsaremonths.Aseasonal

modelmaybeapplicabletoacompanythatmakespatiofurniture,whichexperiences

greaterdemandfromMaythroughSeptember,andthispatternisrepeatedeachyear.

2.8.5SeasonaltrendModel

Theseasonaltrendmodelissimilartotheseasonalmodel,expectthatinsteadofthe

samepatternoccurringeachperiod,thepatternismovingfurtherawayfromthe,

meanvalue,eitherpositiveornegative(GavanJ(2006).Forexample,California

sparklingwinemanufacturerscanseeapositivetrend,assaleshavecontinuedto

rise.Anegativeseasonalmarket,buttheoveralltrendcontinuestobenegativeas

salessloweachyear.

Factorsaffectingmaterialsavailability

Thedesignofthematerialsupplysystemcanbegreatlyaffected,accordingto

Hanson(2009),bythephysicalcharacteristicsofthecomponents.Characteristicslike

theshape,weight,sizeandsensitivitytodamageneedtobeconsidered.Thisis

becausethesecharacteristicscancontrolwhatunitloadischosentobeusedforthe

handlingwhichthenhasaneffectonwhatequipmentisused(Hanson,2009).This

canbeachoicebetweenlargeequipmentandasmallerone.Forexample,smaller
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equipment’saremorefittedformilkrundeliverieswhilelargerunitsneedlarger

equipment’s.AnotherthingHanson(2009)mentionsthataffectsthematerialsupply

systemishowmanydifferentproductvariantstheproductioncompanyhasaswell

ashowmanyvariantseachproducthas.Ifacompanyhasmanydifferentproductsit

willincludemanypartvariants,thishastheeffectthatthecompanyneedstokeepa

lotofinventory(becauseofthewidevarietyofproducts)andthematerialhandling

willbeincreased(Hanson,2009).
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2.9EMPIRICALLITERATUREREVIEW

Empiricalevidenceisthewayofgainingknowledgebymeansofdirectandindirect

experienceorstudyofpastresearch.Itisdoneforthepurposetolinkandreviewthe

studywithpastresearchthathasbeenconducted(Merriam,2014).Itcanalsobe

doneforthepurposeofacquiringknowledgeandgettingindepthknowledgeabout

relatingliterature.

2.9.1:AhmadZebet.al.(2017)Study
Conductedvariousfieldvisitsinordertocollectdataregardingabridgeproject,and

itwasgatheredfrominventorybooksandphysicalstockverification.Afterwhichthe

ABCanalysiswasdoneusingMSexcelusingfollowingsteps(1)collectitemsdetails

withtheirunitprices.(2)Findthetotalvaluetotheitemintheprojectbytheproduct

ofexpectedunitsrequiredandunitprice.(3)Arrangetheitemsindescendingorder

oftheirvalues.(4)AndthenclassifiedaccordingtoABC-A(highestvalue),B

(ModerateValue),C(Lowestvalue).FORTHEDETAILEDanalysisScurveanalysiswas

doneofcement,inwhichplannedcostofthematerialprocurementwascompared

withactualcost.Accordingtothestudy,cementandsteeliscategorizedinClassA,

AggregatesareinClassBandstonesareinClassC.

2.9.2:Madhaviet.al.(2013)Study

Conductedathoroughcasestudy,surveys,andinterviewswithprofessionals

workinginthisfield.Thebiggestissuewithmaterialsprocurementisconnectedto

projectscheduledelaysandalackofstipulatedquality.Followingsomestudy,they

implementedinthefutureseveralinventorycontroltechniquessuchasAlways

BetterControl(ABC)analysisandtheFirstinFirstOut(FIFO)Methodatvarious

workplaces.TheyalsostatedthatutilizingtheABCanalysisloweredthematerial

costintotalandactualcostby20%,andFirstinFirstOut(FIFO)Methodemployingat

worksitecontrolledthecostsofcontractorquotingtherate,aswellasassistingin

appropriatereleaseofthefinanceandpreparationofthebudgetprocess.

2.9.3:Gulsenetal.(2012)Study

HadbeendiscoveredamultipleparameterABC(AlwaysBetterControl)analysis

using fuzzy,c-means(FCM)clustering.Itisnotcosteffective to establish an
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inventorymanagementstrategyforeachindividualstockkeepingunit(SKU).ABC

analysisisoneofthemostoftenusedmethodsforclassifyingstockholdingunits

(SKUs).Theconventionalmethodranksstock

keepingunits(SKUs)indescendingorderofannualdollarconsumption,whichisthe

productofunitpriceandannualdemand.Thefewstockkeepingunits(SKUs)with

thegreatestyearlydollarusageareingroupAandshouldbeexaminedthemost;the

stockkeepingunits(SKUs)withthelowestannualdollarusageareingroupCand

shouldbeconsideredtheleast;andtheotherstockkeepingunits(SKUs)areingroup

B.Wesuggestedfuzzy,c-means(FCM)clusteringtoamulti-criteriaABCanalysis

issuein thisworkto assistmanagersin making betterdecisionsunderfuzzy

conditions.The resultssuggestthatthe fuzzy,c-means(FCM)approach isa

straightforwardandadaptivesolutionforinventorymanagement.

2.9.4:VikramKulkarniet.al.(2017)Study

Thisresearchisbeingconductedtoovercometheweaknessesleftbypoormaterial

managementonconstructionsites.Materialsaccountformorethan70% ofproject

costsand,ifnothandledappropriately,canhaveanimpactonoverallprojectcosts.

Thestudyexaminesninedistinctsmall,big,andmedium-sizedconstruction

organizationsinMaharashtra.Thequestionnairesurveyapproachwasusedtocollect

datainthisstudy.Thequestionnairesurveyapproachwasusedtocollectdatainthis

study.IntheMaharashtraareaofIndia,nineorganizations(3small,3mediums,and3

big)werechosenatrandomforthisstudy.Thedatareceivedfromthequestionnaire

surveywascarefullyorganizedandevaluated.Accordingtothedataacquired,there

wereafewproblemsinthematerialmanagementsystemsofallthreetypesof

constructionenterprisesthataffectedmaterialmanagement.Accordingtothe

resultsofthispoll,onlymajorenterprisesemploystandardprotocolsandsoftware

formaterialmanagement,thustheyhavefewissues.Mediumandsmallbusinesses,

ontheotherhand,lagbehindinmaterialmanagementbecausetheydonotemploy

softwareorareunawareofmaterialmanagementprocedures.Materialmanagement

shouldreceivemoreattentionfromtopmanagement.

2.10:ResearchGap
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Therefore,theresearchgapthatwasidentifiedwasthatmanyresearchersthathave

beenidentifiedintheliteraturefocusedmoreonfindingthealternativestrategiesto

mitigatematerialunavailabilityandlessfocusedonstudyingtheimpactonmaterial

availability.Thestudythereforefocusesonclosingthisgapbyanalysingtheimpacts

ofelogisticsonmaterialavailability.

2.11:Summary

Thechapterhighlightedwithaliterature,empiricalandtheoreticalviewtheimpacts

ofelogisticsonmaterialavailabilityinhealthsector.Thischapteroutlinedsome

otherstudiesandmodelsdonebydifferentscholarsinrelationtoimpactsofe

logisticsonmaterialavailabilityinthehealthsector.Thenextchapterwilllookat

themethodologyoftheresearch.

CHAPTERTHREE

3.0Introduction

Saunderetal(2007)Defineresearchmethodologyasthechoiceofresearch

approachtobeadoptedforthepurposeofcollectionandanalysisofdata.Research

methodologyfocusedonhowtheresearchercarriedouttheresearchthereisa

quantitativeandqualitativeresearchmethodology,theformerreferringtothe

researchthatgeneratesorusesnumericaldatawhereasthequalitativeresearch

methodologyusesqualitativedata.
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3.1ResearchDesign

Aresearchdesign,accordingtoCreswell(2013),isasortofinquirythatuses

qualitative,quantitative,andmixedmethodstechniquesandgivesprecise

instructionsforresearchstudyoperations.Johnson&Onwuegbuzie(2004)alluded

that,researchdesignreferstotheconditionssetupfordatacollectionandanalysis,

anditisfurtherexpandedtoincludethearrangementsmadefordatacollectionand

analysisinawaythattriestobalancerelevancetotheresearchpurposewith

economyofprocedureinordertoproducethebestresults.Consequently,aresearch

designisaplanforemployingempiricaldatatorespondtoacertainresearchsubject.

Theresearcherusedthedescriptiveresearchdesignforpurposesofthisstudy.

3.2DescriptiveResearchDesign

Descriptiveresearchseekstosystematicallyandappropriatelydescribeapopulation,

circumstance,orphenomena,ShonaMcCombes(2022).AccordingtoMcCombes,

“descriptiveresearchdesigncananswerwhat,where,whenandhowquestions,but

notwhyquestions”.ThiswasarguedbyGrimesandSchulz(2002)whosaidthat,“a

gooddescriptivestudymustrespondtothefollowingpertinentquestions:who,what,

why,when,where,andthesixthquestion,sowhat?”Importantreportingelements

thatareclear,detailed,andmeasurableareprovidedbydescriptiveresearchdesigns.

Thestudydesignusesbothqualitativeandquantitativedatatoderiveresults

followingdataanalysis.Inordertogatherinformationonthesubjectathand,the

studydesignemploysobservationalsurveysmethodology.Thisinformationisthen

utilizedtoinformsuggestionsforparticulartactics.AccordingtoKothari(2004),

descriptiveresearchdesignsemphasizeontheuseofprobabilitysamplingdesigns

(randomsampling),andinaddition,statisticaldesignscallfortheuseofpre-planned

designedforanalysisandwell-structuredinstrumentsfordatacollection.
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3.2.1Justificationofdescriptiveresearchdesign

Thestudyusedadescriptiveresearchdesign,whichaimstohighlighttheexisting

stateoftheenvironmentcausedbyelogisticsadoptionbypaintingapictureofthe

realchangesthathavetakenplace.TheemploymentofSAPsystemasa

communicationandaccountingtoolhavebroughtaboutmanyunsustainableinjuries

intheservicedeliveryofthehealthsectororganizations.Theresearchapproachcan

providedifferentstrategies,makingitusefulforthestudyofthebestwaystoadopt

theelogisticsbecausetheoutcomeswillbenefitbothhealthinstitutionsasawhole

ratherthanjusttheParirenyatwaHospitalassingle.AccordingtoLodicoetal.(2006),

itwasoutlinedthatdescriptiveresearchdesignsusesamplesizesofalarge

population.Therefore,thishashadagreaterinfluenceontheresearcher'sdecision

toadoptthisresearchdesignassheisworkingwithalargepopulationinthehealth

sector(ParirenyatwaHospital)andgeneralizingfindingsprovestobebothcost-

effectiveandhelpfulinincreasingtheavailabilityofmaterials.Becauseofthe

flexibilityofferedbytheresearchinstrumentswhicharequestionnaires,and

observations,theresearcher'smethodhasthecapacitytogeneratevastamountsof

data.

3.3TargetPopulation

Atargetpopulationisonlythegroupofpeopleyouhavechosentoinvestigateor

conductresearchon,Greenland(2005).Lavrakas(2008)furtherreinforcedthe

generalizationofsamplefindingstothetotalpopulationunderinvestigationby

statingthatthetargetpopulationistheentirecollectionofunitsforwhichthe

surveydataaretobeusedtodrawconclusions.Asaresult,theterm"target

population"referstoagroupofpeoplewithinalargerpopulationthatthe

researcherisinterestedinstudying.Thefindingsfromthesamplethusrepresent

theentirepopulationbecausethesubjectschosenforthestudyarethoughtto

sharesomecommoncharacteristics.ATotal.Populationof40peoplehasbeenused
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intheresearchwhichwillbedrawnfromcompanyemployeesthusthemanaging

director,managers,marketingexecutivemanagers,productionmanager,

warehousemanager,operationalworkersthusprocurementofficers,andothers.

Table3.1Targetpopulation

Respondents Total

ParirenyatwaPMUemployees 40

Total 40

3.4Samplesize

AccordingtoBurmeisterandAitken(2012),aresearchsampleisthebareminimum

ofparticipantsnecessaryforconductingaqualitativestudyandrespondingtoa

survey.Inaddition, Boyd(2014)alludedthat thesamplesizeisaportionofstudy

samplesdrawnfromthetargetcommunity,andthesepeoplearethoughttobe

typicaloftheentirepopulation.Forthepurposesofthisresearchtheresearcher

focusedhiseffortsonmanagementandsectionalheadsastheseindividualshave

vastexperiencewiththeorganizationalprocessesandproceduresaswellas

industrialknowledgeduetotheirexposureinpreviousexperiencesduringthe

implementationoftheelogisticsonmaterialavailabilityintheiroperations.

Fortheresearchertodeterminethesamplesizeforthisstudy,thefollowingformula
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fromYamane(Israel,1997)wasused;

n=
N

1+N(e)
2

n=samplesize

N=researchpopulation

e=istheacceptablemarginerror

Hence,theworkingstodeterminethesamplesizefortheresearchisasfollows;

n=
40

1+40(0.10)2

n=29.29

Therefore,theresearchsamplesizeisequalto29ascalculatedfromtheformula.

Ofthe40,totalnumberofemployee’satParirenyatwaHospitaltheresearcherhadto

workwithdepartmentheads,managementandteamleadersandalimitednumber

ofemployeeswhowereselectedbasedontheirqualificationsandavailability.The

researcherselected29respondentsfromthecompany.

3.5Sampling

Instatisticalanalysis,samplingisaprocedureinwhichaspecificnumberof

observationsaretakenfromalargerpopulation,Oppong(2013).AccordingtoWilson

(2010),samplingisaprocedureemployedinstatisticalanalysisinwhichaspecific

numberofobservationsaretakenfromalargepopulation.Muchfocushasbeen

placedonchoosingstudysubjectswiththeintentionofprovidingpertinentdatafor
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theresearcher'sinvestigationoftheissueathand.

3.5.1SamplingTechniques

Conveniencesampling,stratifiedsampling,andjudgementalsamplingwereallused

inthisstudy.

ConvenienceSampling

Conveniencesamplinginvolveschoosingindividualswhoarefrequentlyandeasily

accessible.Whencomparedtoothersampleprocedures,conveniencesamplingis

typicallyfavouredbymanyresearcherssinceitisaffordableandsimple(Ackoff,

1953).Manyresearchdifficultiescanbesolvedwiththeaidofconveniencesampling.

Justificationofconveniencesampling

Theresearcherusedtheconveniencesamplingapproachbecauseitsuitedthe

organizationalworkingconditionsthatwerethesubjectoftheanalysis.Basedon

theiravailabilityandwillingnesstoengage,eightaccountantsfromlocal

governmentandfouraccountantsfromphysicalplanningwerechosentotakepartin

thestudy.Notonlydidthissavetime,butbecausetheindividualsgavetheirtime

voluntarilytofilloutthesurveys,biasesonthedatatheyprovidedweredecreased.

StratifiedSampling

Instratifiedsampling,arandomsampleisdrawnfromeachsubgroupafterthe

populationhasbeendividedintostrata(orsubgroups).Asubgroupisanatural

collectionofthings.Subgroupsmaybecreateddependingonfactorslikecompany

size,gender,oroccupation.Insituationswhenthereisalotofvariancewithina

population,stratifiedsamplingisfrequentlyused.Itsgoalistoguaranteethateach

stratumisfairlyrepresented(Ackoff,1953).
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TheresearcherstratifiedworkersattheParirenyatwaHospital,Procurement

Departmentbyclassifyingtheirareasofemployment.Thequestionnairewas

distributedtotheemployeesinorderforthemtorespondtotheresearcher's

questionsbasedontheiravailabilityandwillingnesstoengageintheresearch

exercise.

Justificationofstratifiedsampling

Thistechniquewasusedbecauseitincreasesthelikelihoodthatthestratumor

populationwillberepresented,resultinginaccuratedatathatcanbeextrapolatedto

otherstrata.

Judgmentalsampling

Choosingspecificlocations,people,oreventsonpurposeinordertoprovide

importantdatathatcannotbelearnedfromotheroptionsisknownasjudgingor

purposefulsampling(Maxwell,1996).Whenaresearcherfeelsthatcertaincasesor

volunteersshouldbeincludedinthesample,theywillincludethem.Ingeneral,

judgmentalsamplingisanon-probabilitysamplingtechniquethatcanbeusedto

chooseresearchsubjectsbasedontheresearcher'sexpertiseandknowledgeofthe

subjectsneededtoprovideinformation;asaresult,itisbasedontheresearcher's

capacitytoidentifyresearchsubjectsthatarepertinent.

Justificationofjudgementalsampling

Theresearcherusedthissamplestrategybasedontheargumentoftheparticipants'

competenceandjobexperienceintheworkplace.Theresearcherchoseparticipants

whohadalongerhistoryofservicetotheorganizationandwerethoughttobemore

knowledgeableaboutfactsrelevanttotheresearchstudy.
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3.6Sourcesofdata

Data,accordingtoAbawi(2013),isinformationthataresearcherhascollected

duringaresearchprojectbuthasnotyetanalysedinordertochangeintorelevant

information.Therearetwotypesofdatasources:primarydataandsecondarydata.

Dependingontheresearchobjectiveandthecontext,datamaybeeitherqualitative

orquantitative.

3.6.1Primarydata

AccordingtoDouglas(2015),"primarydata"referstoinformationthatwasacquired

directlybytheresearcher.Whennecessaryinformationisnotdiscoveredin

publishedsourcesthatissecondarydata,primarydataiscollected,assertsCurrie

(2005).Thethreemostpopularapproachesforgatheringprimarydataaresurveys,

interviews,andobservationalstudies.Duetothefactthatitisinformationthathas

beencollectedfromresearchparticipantsusingavarietyofdatacollecting

procedures,qualitativedataislargelyconsideredtobeprimarydata.

Theinformationisdescribedasqualitativesinceitisaresultoftherespondent's

individualbeliefs,values,andattitudesonthetopicoftheinterview.Qualitativedata

isinformationthatisofferedbyaresearchsubjectbeinginterviewed(Gillet.al,

2010).Thevalidityandreliabilityofqualitativedataarestatedtobehighandlow,

respectively.Theresearcherusedsurveysandin-personinterviewstogather

primarydatafromthetargetpopulation.

3.6.2Secondarydata

Secondarydataisinformation thathasbeen gathered in thepastforvarious

purposes.Itcanbefoundintheorganizationinvariousformats,includingwritten,

printed,electronic,andpublicorunpublishedconfidentialpapers.Secondarydata,

accordingtoCurrie(2005),isdatathathavealreadybeengatheredforpurposes
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otherthanoneathandandcanbeeasilyandlessexpensivelylocated.Theattributes

ofsecondarydatahavebeenlinkedtolowerresearcherinvolvement,datagathering

forotherissues,aquickandsimplecollectionprocess,andultimately,relatively

inexpensivecollectioncosts.

Quantitativedatahasbeenexaminedandanalysedusingpsychometricprocedures

orwhenthefindingsofalarge-scalesurveyhavebeenanalysed,accordingto

Currie'sclassificationofsecondarydatain2005.Quantitativedata,incomparisonto

qualitativedata,tendtohavehighdependabilitybutpoorvalidity.

Theresearcherhadtoobtain secondarydatafrom thecompany'swebsiteand

corporaterecords,andtheprocessrequiredtheresearchertosignapaperpromising

nottodisclosethatspecificdatatoanybodyelseforanyreasonotherthanthose

directlylinkedtothestudy.

3.7ResearchInstrument

3.7.1Questionnaire

AccordingtoKrueger'sdefinitionof2000,aquestionnaireisatoolusedmostlyin

normativesurveysfordatacollecting.Thisisasystematicallycreatedform or

documentwithquestionsthatareintendedtoelicitrepliesfrom participantsinthe

researchorrespondentsinordertogatherdataorinformation.Therearetwo

categories of questionnaires: structured questionnaires and unstructured

questionnaires.Astructuredquestionnairehasquestionsthatarepredetermined

and created in advance,butan unstructured questionnaire acts as a guide,

particularlyduringinterviews,andallowstheresearchertoseekforclarificationon

otherresponsesgiven.

Theresearcherchoseto employastructured questionnairewith closed-ended

questionsforthestudy'sobjectives.Theclosed-endedquestionstaketheform of
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Likertscales,whichhavepredeterminedanswersthatparticipantsareexpectedto

selectfrom theprovidedoptions.Withtheexceptionofafewopen-endedquestions,

theresearcherprimarilyusedclosed-endedquestionsthatoffernoopportunityfor

interactionwiththerespondents.Thedepartment'sinternaldivisionsweresurveyed

usingthequestionnairetocollectinformation.

JustificationofQuestionnairetoresearchstudy

Forthepurposesofthisstudy,aquestionnairewasutilizedbecauseithaslongbeen

recognized asthebestmethod forgathering qualitativeinformation from the

researchpopulation.Thequestionnairegivesrespondentstheopportunitytoassess

thedisputedareaswithouttheresearcherorinterviewer'sorinterviewee'sinput.

AccordingtoTravers(2001),surveysgiverespondentstheoptionofanonymity,

whichenablesrespondentstorespondhonestlytoinquiriesthataretoodelicatein

nature.

3.8ReliabilityofData

AccordingtoJoppe(2002)andWilliams(2007),datareliabilityimpliesthatifthe

samestudymethodologyisconsistentlyemployedinthesamesetting,thesame

resultscanbeobtained.AccordingtoHoward(2008),reliabilityisthedegreeto

whichaquestionnairewillyieldthesameresultifadministeredoncemoreorusing

thetest-retestconcept.Thisdefinitionisinagreementwiththeonegivenabove.

Validityexaminestheclosestapproximationtoaproposition'struthoruntruth.Ifthe

informationisdependableforthatparticularresearchstudy,theresearchercan

ensuredependabilityasdeterminedbySmithetal.(2008)byposingthemeasurewill

generatethesameresultthatwerecreatedbypastinvestigations.

Theresearcheremployeduniform questionsformanagementandeveryemployee

who took partin the research study to ensure the validity ofthe research
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instruments.Inordertoguaranteeahighresponserateandaccuracy,theresearch

madesurethatalltheinformationrequiredforthestudywasclearlydescribed.Rudd

(2005)statesthatthedependabilityraterangesfrom 60% to80%.Toguarantee

clarity,theresearcherconductedapre-testwithparticipantswhowerenotapartof

the research sample,asking them to respond to questionsfrom the research

instrumentandlookingfordiscrepancieswiththeinstrument.

3.9Validity

AccordingtoJoppe(2002),thevalidityofastudyisdeterminedbylookingathow

accuratetheresultsareaswellaswhethertheexpected resultsareactually

producedbytheresearch.AccordingtoHoward(2008),questionnairevaliditygauges

how accuratelyaquestionnairecapturesreality.AccordingtoByram etal.(2013),

validityisthedegreetowhichatestispurportedtotestwhatitissupposedtotest,

anditcanbedividedintotwocategories:externalvalidityandinternalvalidity.The

abilityofastudytooltomeasurewhatitisintendedtomeasureisknownasinternal

validity,whereasexternalvalidityfocusesongeneralizability.Sincethepersonnel

thatwereemployedinthestudywerefrom thesameorganization,theaverage

validitywasgiven.

Theresearcherconductedapilottestofthequestionnairestoevaluateresponsesin

ordertoincreasevalidity.Toensurethatthevalidityoftheresearchhasbeen

consideredfrom allangles,theresearcheremployedalargepercentageofclosed-

ended questions as opposed to open-ended ones.Additionally,Johnson and

Christensen(2014)definedclose-endedquestionsasthosethatrequireresponders

toselectfrom alistofpre-suggestedsolutions.Inordertoeliminateunrelated

responses,closed-endedquestionswereused.
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3.10Ethicalconsiderations

Ethicsare"amoralphilosophyorsystem ofmoralitypracticedbyapersonorgroup

ofpeople".Certainsetofethicalprinciplesguidethescientificactivityofresearch.

"Researchethicsisvitalinoureverydayresearchendeavoursandmandatesthat

researchersshouldupholdthedignityoftheirsubjectsandaccuratelydisseminate

theinformationthatisgathered"(Fouka&Mantzorou,2011).Scientificintegrity,

informedconsent,anonymityandsecrecyaretheprimaryethicalissuesinresearch.

Thenextsubsectionsgointogreatdetailabouttheseissues.

3.10.1InformedConsent

AccordingtothedefinitionofinformedconsentbyBurns&Grove(1993),thisis"the

prospectivesubject'svoluntaryassenttoengageinastudy,whichisachieved

following consolidation of essential information regarding the study". A

management-levelandindividual-levelrequestforparticipationinthestudywas

madefrom the organization.Thestudy'sgoalandtheproceduresforhandlingthe

datathesubjectsprovidedwereexplainedtothem.

3.10.2AnonymityandConfidentiality

Anonymityandconfidentialitywasobservedduringdatagathering."Subjectsare

consideredanonymouswheneventheresearcherisunabletolinkthem totheir

specificresponses"(Burns&Grove,1993).Inordertosafeguardthem,respondents

wererequestednottowritetheirnamesdownonthescripts.Duringquestionnaires,

anonymitywasalsomaintained;commentswerenotrecordedinrelationtospecific

people.Data was securely stored to maintain confidentiality,and names of

individualsandorganizationswerenotrevealedwhenreportingfindings.
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3.10.3Scientifichonesty 

Scientifichonesty isnecessary forthe resultsand conclusionsofa study to

accuratelyreflectthetopicsbeinginvestigated.Asknowledgeandtruth-seekingare

themainobjectivesofresearch,ethicalstandardsdiscouragethefabricationor

falsification ofdata(Sclafani,2018).Dishonesty,in thewordsofBrink(1996),

"involvestheretentionormanipulationofdata,aswellasthemanipulationofdesign

andmethodology."Theresultsacquiredarevalidbecausetheresearcherdidnotin

anywaytamperwiththefindings.

3.11Datapresentationandanalysis

Dataanalysisistypicallythoughtofasamethodviawhichresearcherslookfor

significance.Itiswellknownthatresearchersusetheirintellectualabilitytotryto

interpretandmakesenseofquantitativedataorrawdatagatheredfrom research

samples(Hatch,2002).TheCentreforTeaching,Research,andLearningdescribed

analysisasthemethodbywhichresearchersorganizeandquestiondatatofind

patterns,themes,and linksaswellastocomeup with explanations,present

critiques,andconstructtheories.Theprocess,accordingtotheresearcher,entails

synthesis,assessment,interpretation,categorisation,speculating,contrasting,and

pattern-finding.

Thematicanalysisisatechniqueforlocating,examining,andsummarisingpatterns

in data (Braun & Clarke 2006,p.79).The practise of"encoding qualitative

information"ishowBoyatzis(2008)definesthematicanalysis.Then,themesareused

toorganisethedatathathasbeencoded.Onemightfocusfrom thebroadto

identifying themesand patternsin thedatausing thematicanalysis.Thematic

analysiswasusedinthisstudytoexaminethedata.Afterthequestionnaireswere

completed,theresearcherwentthroughallthetranscriptsandclassifiedsomeof

theresponsesusingpre-establishedcodeswhilealsocreatingnew codesasthey
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wentthroughtheresponses.Eachsetofquestionnaireresponsesfrom thesame

departmentalsection wasanalysed separately.Afteranalysis,the codeswere

compiledintothemes.Duringtheanalysisstage,theresearcherusedacomputerin

storing,retrievingandforthefurtherprocessofthedataanalysisusingMicrosoft

officesuitapplicationssuchasMicrosoftWordandExcel.

3.12Chaptersummary

Thischapterprovided informationonthetechniquetheresearcheremployedto

collectdata.Thetechniquesandresourcesthatwereemployedwerealsojustified.

Theinformationgatheredusingthemethodsmentionedabovewillserveasthe

foundationforthenext chapter.Therearequantitativeandqualitativecomponents

tothedata.



50

CHAPTERFOUR:DATAPRESENTATION,ANALYSISANDDISCUSSION

4.0 Introduction

Thischapterpresentsdataanalysisanddiscussionofresearchfindings.The

researcheranalysedandsummarizedbothprimaryandsecondarydatausingtables,

graphsandpiecharts.

4.1 DATAPRESENTATION

4.1.1DemographicResponseRate

Table4.1Overallresponserate

Datacollection

technique

No.ofpeople

participatedor

responded

Outof Response

rate

Questionnaire 27 29 93%

Totals 27 29 93%

Primarysource

Atotalof30questionnaireswereadministeredtotheemployeesofParirenyatwa

Hospital.Theemployeeswerebothmanagerialstaffandnon-managerialstaff.Out

ofthe29questionnairesadministered,27respondedtothesequestionnairesand2

failedtorespond.Thequestionnaireresponseratewas(93%).
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Theresultsaboveintable4.1reflectanoverallresponserateof(93%)whichishigh

enoughtovalidatetheresearchresults.MagentaandMagenta(2003),supportsthe

responserateachievedonthisstudysaying“aresponseofabove50% isadequate

enoughtorepresentaphenomenonunderinvestigation”.Theresponserateabove

alsojustifiestheuseofthefindingsasabasisformakingrecommendationstothe

researchtopicofestablishingtheimpactofsupplychaindisruptiononorganisational

performance.

4.1.2:GenderDistribution

Outofthe27respondentsfromhospitalstaffthequalitativeresultsrevealedthat

weretwentymalesandsevenwerefemales’respondents.Therefore,majorityofthe

respondentsweremaleasshownbythediagrambelow.

Figure1:Respondentsgender

Primarysource

Thereisanoverwhelmingmajorityof74% oftherespondentsbeingmaleingender

and26% beingwomeninthesector.Thisappearsnottoberepresentativeofthe

genderstructureintheZimbabwepopulationwherethemaletofemaleratiostands
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tobe43% menisto57% women.Thusstudyfindingsseemtobesupportivewiththe

formaleconomicstructurewhereitstandsat74% formalesand26% forfemalesthe

formalemploymenteconomicsectoraccordingtothefindingshaslesswomenand

thiscouldbeattributedtothenatureoftheenvironmentandsectorwhichis

HospitalandFemaledominated.

4.1.3Ageoftherespondents

Theageoftherespondentsispresentedintable4.2andFigure2

Table4.2:Ageofrespondents

Agerange Numberof

Respondents

Percentagesrate

18-25yrs 3 11%

26-35yrs 8 30%

36-45yrs. 10 37%

46yrsandabove 6 22%

Total 27 100%
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Primarysource

Figure2:
Ageof
respondent
s

Thereisahigherpercentageof37% intheagegrouprangingfrom 36yearsto45

yearsandthesearedirectlyorindirectlyrelatedtotheParirenyatwaHospital.The

secondis30% inthegroupranging26yearsto35years.Only22% istheminority

whichisabove46yearsandabove.Thesefindingsshowthatfewerindividuals,11%

areintheiryouthinmostoftheMinistrydepartments.

ThesefindingsarerealisticinthesensethattheZimbabweGovernmentownedand

runsectoroffersqualityjobsecuritytoallitsemployees

4.1.4Positonheldbyrespondents.

Participantswerealsoaskedtobrieflydescribetheirroleswithinthedepartmentsto

whichtheyareaffiliated.Suchinformationprovidestheresearcherwithavarietyof

responsesthatenabletheresearcherdevelopconciseanswerstothetopic.The

numberofrespondentsandtheirorganizationalhierarchyareshowninthetable

below.
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Table4.3–Positionleveloftherespondents

Position Respondents TotalPercentage

Director 1 4%

Manager 5 19%

Supervisor 9 33%

OperationalDeskOfficer 12 44%

OperationalDeskOfficersmakeupthegreatestpercentageofparticipantswith44%

thatis12respondedthattheyareoperationaldeskofficersofthetotalrespondents,

followedby33% ofsupervisorswhoarepartofsectionalheadsandteamleaders

whenitcomestoprocurersindifferentsectionsoftheprocurementdepartment.

19% representspartofmanagementintheprocurementdepartmentand4%,one

directorwhoistheHeadoftheprocurementdepartmentwhoalsotookpartinthe

researchasshownonthechartbelow.

Figure3:Positionheldbyrespondents
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Primarysource

Theresearchercenteredmoreeffortsonoperationaldeskofficersasthesearethe

employeeswhoareresponsibleforprocuringmaterialsincetheyareinvolvedinthe

day-to-dayhandsonoperationsoftheorganisation.

4.1.5Levelofeducation

Table4.4:Levelofeducation

Levelofeducationofhospitalstaff Frequency Percentage
rate

Certificate 6 22%

Diploma 10 37%

Degreelevel 8 30%

Masterslevel 2 7%

PHDDegree 1 4%
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Primarysource

Table4.2aboveshowsthat,10ofParirenyatwaHospitalstaffhaddiplomas,6had

certificatesand8haddegrees,2haveMaster’sDegreeandlastly1hadPHDDegrees.

Hencehighlyqualifiedpersonnelarelikelytoprovideexpertiseknowledgeaboutthe

researchproblemunderstudyasshownbelow.

Figure4:Respondentslevelofeducation

Primarysource

4.1.6-Yearsofservicewiththeorganisation

Yearsofservicesofdespondenceisillustratedbythetable4.5andfigure5below

Table4.5:Respondents’durationattheHospital

Yearrange Numberof

Respondents

Percentagesrate

1-2yrs 5 19%
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2-5yrs 6 22%

6-8yrs. 10 37%

9yrsandabove 6 22%

Total 27 100%

Figure5:Respondentsyearofservice

Primary
source

Accordingtotheresearch'sfindings,37% percentofthesample'sparticipantshad

jobexperienceintheorganizationthatfallsbetween6and8years. Followingaresix
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participantswhoreportedthattheyhadworkedfortheorganizationforbetween3

and5yearsandthatasimilarnumberhadworkedtherefor9yearsandabovethat’s

22%.Atotalof19percentoftheparticipantshadworkedforthecompanyforonly

onetothreeyears.Theperiodofemploymentiscrucialinevaluatingarespondent's

levelofunderstandingoforganizationalnormsandregulations.AccordingtoStorkey

(2011),apersonwhoisfamiliarwiththeorganization'ssystemsandwhois

knowledgeableaboutalltheprotocolsestablishedformanagingactivitiesinthe

companycanquicklyidentifyandevaluateaparticularresearchsubject.Inthe

contextofthestudy,employeeswhohavebeenworkingwithParirenyatwaHospital

sincetheadoptionofelogisticsonmaterialavailabilitywillaidinprovidingfirst-

gradedata.

SECTIONB:

Focusesontheinvestigationresultsoftheeffectivenessofelogisticsonmaterial

availabilityatParirenyatwaHospital.

4.2.1CausesoflackofmaterialavailabilityatParirenyatwaHospital

Participantswereaskedtoratethecausesoflackofmaterialavailabilityat

ParirenyatwaHospital.Figure6summarizingtheresultsisshownbelow.

Figure6:Causesoflackofmaterialavailability
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Primarysource

Theresultsfrom thestudywereasfollows;lackoflocallyavailablematerials(12

extremely,6very,3moderate,4slightly,and2notatall)Poorestimationofmedicine

quantity(10extremely,9very,6moderate,1slightlyand1notatall),Poor

workmanship(0extremely,5very,15moderate,only2slightly,and5notatall)

Qualitymaterial(9extremely,8very,5moderate,3slightly, and2notatall),

Inconsistentdemandofmaterial(13extremely,7very,4moderate,3slightlyand0

notatall)Lastlyspecialmaterials(14extremely.6very,5moderate,0slightlyand2

notatallcauseslackofmaterialavailability.

Mostrespondentsthoughtthattheabovecauseshaveadirecteffectandimpacton

theavailabilityofmaterial.MichaelKoploy(2013)articulatesthatlackoflocally

availablematerial,poorestimationofmedicinequantity,poorworkmanship,quality

material,inconsistentdemandofmaterial,specialmaterialhasastrongimpacton

theavailabilityofmaterial.Thusthefindingsadumbratedabovearerealisticand

theyholdtrueinpractical.

SECTIONC

4.2.2:Anevaluationoftheimpotenceofelogisticsonmaterialavailabilityat
ParirenyatwaHospital.

TheresearchfindingsinrespectoftheabovementionedareillustratedinFigure7

below.

Figure7:Importantofelogisticsonmaterialavailability
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Primarysource

FindingsoftheimportantofelogisticsonthematerialavailabilityofParirenyatwa

Hospitalwereasfollows;reducedleadtime8stronglyagree,7agree,6notsure,4

disagree,2stronglydisagreedTrackexactstocklocationusingFIFO6stronglyagree,

12agree,5notsure2disagreeand2stronglydisagree),Providesbetterpicking

functionality(11stronglyagree,9agree,5werenotsure,2disagree,and0strongly

disagree),Allowssegregationofstocktypes,10stronglyagree,7agree,5werenot

sure,4disagree,and1stronglydisagree),Performancemonitoring(12strongly

agree,7agree,5werenotsure.2disagree,1stronglydisagree.

Thefindingspresentedabovearerealisticandtrueinthesensethatmostofthe



61

respondentsagreedandstronglyagreedthatalloftheimportanceofelogisticshas

aneffectonmaterialavailabilityofParirenyatwaHospital.Hencetherespondent’s

feedbackisquiterealistic

SECTIOND

4.2.3:EffectsoflackofmaterialavailabilityontheservicedeliveryatParirenyatwa
Hospital

TheresearchfindingsinrespectoftheaboveareclarifiedinFigure8below.

Figure8:Effectsofmaterialavailabilityonservicedelivery

Primarysource
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Resultsfrom therespondentspertainingmaterialavailabilityproblemsfacedbythe

ofParirenyatwaHospitalwereasfollows;lossofcustomerloyalty,l2strongly

agree,6 agree,7 undecided ,2 disagree,0 strongly disagreed)Reputational

damage(10stronglyagree,9agree,7wereundecided,1disagreeand0strongly

disagree),Provision ofpoorquality services(9 strongly agree,8 agree,6 were

undecided,4disagree,and0 stronglydisagree),Highleadstime,(14stronglyagree,

5agree,6wereundecided,2disagree,and0stronglydisagree).

ThechallengesfacedbyParirenyatwaHospitalaretrueandevidentasrespondents

overwhelmingly agreed and strongly agreed that there were such negative

experiencesintheorganisation.

SECTIONE

4.2.4:MeasuresofmaterialavailabilityatParirenyatwaHospital

TheresearchfindingsinrespectoftheabovearepresentedinFigure11below.

Figure9:Measuresofmaterialavailability
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Primarysource

Resultsfrom the respondentspertaining how often materialavailabilitybeing

measuredusingstockoutsandonsitematerialsatParirenyatwaHospitalwereas

follows;Stockouts,9Almostalways,8often,6sometimes,3Seldom,1never)Onsite

material(15almostalways,7often,4sometimes,1seldom and0never).Therefore,

ParirenyatwaHospitalcarrytheprocessofmeasuringmaterialavailabilityalmost

alwaysusingonsitematerialmethodthanoutofstockmethod.Thisthereforeshows

thatthe percentage rate ofmaterialunavailabilityhasdecreased due to the

introduction ofelogisticsactivitiesin thehealth sectormakingelogisticsan

effectivewayofmaintainingmaterialavailability.

4.4Conclusion

Thischapterconcentratedontheanalysisandpresentationofthedatathatwas

acquired using a questionnaire. Tables, pie charts, and other graphical

representationswereusedtodisplaytheresults.Dataanalysiswasdeliveredina

descriptivemanner,andthenextchapterwillconcentrateonasummaryofthe
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research'sconclusions.
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CHAPTERFIVE:SUMMARY,CONCLUSIONSANDRECOMMENDATIONS

5.0Introduction

Themainthrustofthischapterwastoestablishwhethertheresearchfindings

answeredtheresearchtopic.Asummaryandhighlightsofthestudyaregiveninthis

chapter.

5.1Summaryoffindings

Thestudysoughttoinvestigatetheimpactsoflogisticsonmaterialavailabilityat

ParirenyatwaHospitalfollowingobjectives;toidentifythefactorsthatledtothe

globalexistenceofelogistics.Toevaluatetheimpactsofelogisticsonmaterial

availability.Torecommendappropriatemeasurestoimprovetheadoptionofe

logisticsonimprovingmaterialavailability.

Themeasurementinstrumentsortoolsusedtocollectdatawerequestionnairesas

thisgaverespondentsthechancetoanswerfreely.Thedatacollectedwereanalysed

usingdescriptivestatisticssuchaspercentagessoastoprovideaccuracy.Theresults

weredisplayedintables,piechartsandgraphstomakethem pictoriallyclearand

easytounderstand.

Itistheresearcher’sopinionthatwhilesomeofthefindingsmaynotbecompletely

conclusive,and may raise more questions than they provide answers,they

neverthelessareindicativeofareasforfuturestudy.

Therehavebeenanumberofissuesthatneededsolutionsalthoughthefindings

variedfrom yeartoyeardependingonthefinancialsituationinthecountryata

particularmoment.ThemajorfindingsthataffectedParirenyatwaHospitalwasthe

costsofadoptingelogisticsactivitiesinanorganisation

Inasmuchastheelogisticsstrategieswereimplementedtherewereanumberof
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issuesthathinderedthesmoothflowoftheseoperations.Theadaptationfrom the

oldtraditionalsystem wasachallengeasmostofthepersonnelhadlimitedcapacity

tochangetonewsystemsastheypreferredtheoldfashionedwaysofmaintaining

materialavailability.Asagovernmentinstitutiontheministryhaditsbeaucratic

challengesthatdelayedtheprocessingofdifferentissuesasasinglematterinvolved

manypeoplewithdifferentpositionofinfluencebeforeitisresolved.

Theresearchernotedthattherewereanumberofchallengestheaffectedthe

hospitalin relation tothestorageofhospitalmaterials.Thisrangedfrom the

technological backwardness of the warehousing structure, lack of proper

infrastructuretothewarehouses,asmosthospitalmaterialandmedicinesneedsto

bestoredinstorageswiththegoodrequiredconditionssothatitwillnotbecome

harmfultocustomers.

5.2Conclusion

Theresearchernotedthatthelevelofprofessionalismintheprocurementsectorhas

slightlyimprovedovertheyearsbuthoweverduetotheissueofbraindrainthe

countryhasbeenfacingitisdifficulttomaintainasteadyincreaseinthesector.As

notedbytherespondent’sprofessionalqualificationlevels.Thereisneedforupgrade

intermsofqualifications.

Othermaterialavailabilitymethodsshouldbeusedsoastomaximiseonthelevelsof

efficiencyinrelationtotheinputsfrom thegovernment.Theministrycanmaximise

onitscapacitytorecruitmorepersonnelwhowouldbringinnewideasandmethods.

Theinfrastructurethatisalreadyinexistenceshouldbeproperlymaintainedand

renovatedasthishasbeenamajorsetbackinthematerialavailabilityoftheministry.

Thegoodsthatareheldinstockshouldbeprovidedwithsufficientinsurance,this

wouldattractcustomerswhowouldknowthatthecustodiansoftheirproductsare

reliable.

Thestockvaluationsystem shouldbeimprovedandinmostcasescentralised.There
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isneedtoembracenewtechnologyintheauditmethods,asthesehavehighchances

ofaccuracythatwouldhelpinthesmoothflowofmaterials.

5.3Recommendations

Theresearchermadethefollowingrecommendations

i) ThattheMinistryshouldactivelymovetowardanelogisticsystem that

providecorporatevisibilityintowarehouseactivities;

ii)Haveaneffectivematerialplanningsystem soastopreventlackofmaterial

availability:

iii)Focusingonmaterialavailabilitytoimproveservicedelivery.

5.4Areasforfurtherstudy

There isa directcorrelation between e logisticsand materialavailability as

highlightedinchapter2.Thereismuchneedtostudyontheimpactofelogisticson

materialavailabilityandhow toharnessthese,soasfororganisationtodelivery

serviceinawaythatmakescustomerssatisfied.

5.5Conclusion

Thischapterpresentedthesummaryofthewholeproject,conclusiononresearch

findingsandrecommendations.Theresearchergavetheimplicationforfurther

researchontheissuesofwarehousing.
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APPENDIX

Dearrespondent,

IamYouGambirestudyingtowardsanHonoursDegreeinPurchasingandSupply

ManagementwithBinduraUniversityofScienceEducation(BUSE).Iamcurrently

conductingaresearchentitled“Ananalysisontheimpactsofelogisticsonmaterial

availabilityonhealthsectorZimbabwe.AcaseofParirenyatwaHospital.”
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Thepurposeofthisletter,therefore,istokindlyrequestyoutorespondtothe

attachedquestionnaire.Theinformationyougivewillbetreatedconfidentiallyand

atnotimewillyournamebereferredtodirectly.Theinformationgivenwillonlybe

usedforacademicresearchpurpose.Foranyotherclarificationsregardingthisstudy,

pleasefeelfreetocontacttheresearcheron0771908051oremailat

gyou1099@gmail.com

Thankyouinadvanceforyourtimeandcooperation.

YoursFaithful

GambireY
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ResearchProjectQuestionnaire

Instructions:Pleaseputatickonfrontofwhatyouconsidermostappropriateanswer

Rememberthereisnowrongresponse.

SectionA:Preliminaryinformationofrespondent

1.Pleaseindicateyourgender.

Male Female

2.Agegroup

18-25yrs 26-35yrs 36-45yrs. 46yrsand

above

3.Employmentpositionheldintheorganisation.

Director Manager Supervisor Operational

level
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4.Whatisyourhighesteducationlevelattainment?

Certificate

OrdinaryDiploma

UniversityDegree/Advanced

Diploma

Master’sDegree

PHDDegree

5.Yearofservicewithintheorganisation.

1–2yrs 3–5yrs 6–8yrs 9–10yrs Other(specify)
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SECTIONB:

WhatwouldyouthinkiscausinglackofmaterialavailabilityatParirenyatwa

Hospital?

1StronglyAgree 2.Agree 3.Undecided 4.Disagree 5.Strongly

Disagree

N

o

Cause Rating

1 2 3 4 5

1 Highleadstime

2 Highproductioncost

3 Lossofcustomerloyalty

4 Reputationaldamage

5 Provisionofpoorqualityservice

SECTIONC:
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Whataretheeffectsoflackpfmaterialavailabilityontheservicedeliveryat

ParirenyatwaHospital?

1.StronglyAgree 2.Agree 3.Notsure 4.Disagree 5.StronglyDisagree

N

o

Feature Rating

1 2 3 4 5

1 Lackoflocallyavailablemedicines

2 Poorestimationofmedicines

quantity

3 Poorworkmanship

4 Qualityofmaterial

5 Inconsistentdemandofmaterial

SECTIOND

TowhatextentiselogisticsofgreatImportanttowardsmaterialavailability?

1.StronglyAgree 2.Agree 3.Undecided 4.Disagree 5.StronglyDisagree
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N

o

Important Rating

1 2 3 4 5

1 Reducesleadtime

2 TrackexactstocklocationusingFIFO

3 Providesbetterpickingfunctionality

4 Allowssegregationofstocktypes

5 Performancemonitoring

SECTIONE

HowoftenismaterialavailabilitybeingmeasuredatParirenyatwaHospital?

1.Almostalways 2.Often 3.Sometimes 4.Seldom 4.Never

N

o

Important Rating

1 2 3 4 5

1 Stockouts
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2 OnsiteMaterials


