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ABSTRACT

Theuseofsystemdynamicstechniquestomodelthesalesandoperationsplanning(S&OP),associated
withtheeconomicandfinancialprocesses,isaninnovativeproposal.Theobjectivesofthisarticle
aretomodelandsimulatetheS&OPprocessintegratedwiththefinancialmanagementinaBrazilian
limeprocessingindustry,basedonthesystemdynamicsapproach.Initially,themodelwasvalidated.
Then,overtwentyscenariosweresimulatedtoassessthebehaviorofthesystemwithitskeyfactors
variation.Inthemicroenvironmentscenarios,thecompany’sinternalperspectivewastheonlyelement
takenintoaccount.Inturn,regardingthemacroenvironmentscenarios,thebasiswastheprojection
oflimeconsumptionrelatedtothecountry’sGDP.Theresultshavegenuinelycontributedtothe
industryresearched,sincethelimeprocessingindustryisstrugglingwithobtainingenoughsupply
duetolimeacquisitionpricefluctuationsand,consequently,theoscillationofitsproductioncosts.
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INTRODUCTION

TheprocessofSalesandOperationsPlanning(S&OP),albeitnotsomethingnewintheorganizational
environment,hasbeenassumingnewshapesintermsofcoverageanduse,allowingaholisticvision
oftheprocessesandprovidingsupportindecision-making,fromtheoperationaltothestrategylevels
(Domingosetal.,2015a).

S&OPhasbeenensuringgoodresultstoorganizationsinseveralareas,suchasanimproved
communicationbetweenthesectors,improvementincapacityplanning,goodadjustmentsofgoals,
organizationallearningandsettingrealisticplans(Ivert&Jonsson,2010;Thoméetal.,2012).

S&OPisacomplexprocessthatprovidesadynamicbehaviorduetofluctuationsanduncertainties
initsowninternalprocedures.Inadditiontothecomplexityrelatedtoefficientlydevelopingand
managinganS&OP,itshouldalsobeconsideredtheneedformanagerstohaveanoverviewofthe
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activitiesandvariablesinvolvedintheprocess.Tounderstandthebehaviorofthistypeofsystem
overtime,thereisamethodologynamedSystemDynamics(Domingosetal.,2015a).

Thesimulationandanalysisofasystemthroughthesystemdynamics(SD)techniqueallowan
improvedunderstandingofthesystem’sbehaviorasawholeandtheinfluenceofeachofitsparts
onthewhole(Sterman,2002).

Brazilholdsthe5thplaceintherankingoflimeproductionintheworld,arankingledbyChina.
Theseveralapplicationsoflime,suchasinsteel,celluloseandpaper,sugar,watertreatmentandsoil
stabilizationallowedtheextensionofitsconsumption.InBrazil,theconsumptionis40kg/capita/year.
TheCentralWestregionofMinasGerais,thelocoofthisresearch,concentratesmorethan140lime
industriesthatsupply40%ofthepopulation,beingthemainsourceofincomeofthemunicipalities
ofFormiga,CórregoFundo,PainsandArcos(Consultoria,2009).

Giventhissector’simportance,thisworkaimedtheunderstandingofthecausalrelationsbetween
theinternalprocessesofalimeindustry,andtheirinfluencesontheorganizationalmanagementby
thecalculationofindicatorsoffinancialperformance,economic,productionandsales.Todoso,the
S&OPprocess,integratedwiththeeconomicandfinancialsectors,wasmodeledandsimulatedby
meansofsystemdynamicstechnique,inasmalllimeindustryintheCenterWestofMinasGerais.
ThebasiswasthemodelproposedbyDomingosetal.(2015a),whichwasadaptedtodepict,inthe
financialmacroprocesses,theBraziliantaxsystem“SimplesNacional”.

LITeRATURe ReVIew

Sales and Operations Planning (S&OP)
TheS&OPemergedaftertheidentificationofgapsintheclassicresourcesandmaterialsplanning
(Platt&Klaes,2010).

S&OPfostersthereductionofoperationalcosts,whileitincreasesthebusinesstopline(Prokopets,
2012).Accordingtothisresult,informationobtainedthroughtheS&OPapplication,accordingto
APQC(OpenStandardsBenchmarking),indicatethatcompaniesthathadaS&OPprocessdecreased
US$1.34incostsrelatedtodemandandsupplyplanningeveryUS$1,000.00inrevenue(Spiegel,
2011).

KralikandFogliato(2016)compiledthemainresultsobtainedthroughtheimplementationof
theS&OPinbusinessesrelatedtocleaningproducts,amultinationalofthechemicalindustrysector,
alargescalepetrochemicalindustryandanindustrialelectronicscompany.Themainresultsfound
were:anincreasedaccuracyofsalesforecast,improvementinthelevelofcustomerserviceandan
increaseintheinventoryturnover.Theauthorsalsofoundanimprovedbalanceofthesupplychain
andanalignmentbetweentheorganizationalstrategyandthecompanies’functionalareas.

S&OPisaneffectiveprocessand,inunstableoradrifteconomies,itcanbecomea“cornerstone”,
particularly in the introduction of newproducts (Atkinson, 2009). However, according toSingh
(2011)andIyengarandGupta(2013),themajorityofcompaniesknowstheconcept,butcouldnot
executeitproperly.TheassociationoftheS&OPwithstrategicobjectives,financialmetrics,detailed
mappingof“action”and“metrics”isthereforenecessary,dodgingthe“tribalknowledge”usedby
formermanagersinthemanagementofthebalancebetweensupplyanddemand.

System Dynamics Applied to S&OP
TheSystemDynamicsisbasedonthetheoryofcontrolofengineeringandthemoderntheoryof
nonlineardynamicalsystems.Theirmaincomponentsareformalmathematicalmodelsandflight
simulators,whosefunctionistoconnecttangibleandintangibleresourcesrelatedtopoliticaldecision-
makingandanalysisofimpactsonthebehaviorofthesystemovertime(Sterman,2002;Al-Kadeem,
Backar,Eldardiry,&Haddad,2017;Nikabadi&Hakaki,2018;Bhushan,2017).SDhasbeenapplied
indifferentfields.Regardingthemanagementfield,SDhasbeenintroducedtosomeareassuchas
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