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Preface



In an age of rising environmental concerns, it has become necessary for businesses to pay special at-
tention the resources they are consuming and the long-term effects of the products they are creating. 
These concerns, coupled with the current global economic crisis, demand a solution that includes not 
only business, but politics, ecology, and culture as well.

ThisisthewayIstartedoutwritingtheprefaceoffourofthevolumesIeditedwithIGIGlobalonsus-
tainabilityrelatedissues.ItisstillvalidandexplainsthegistofthesustainabilityissuesoIwillrepeatit
atthestartofthenewvolume.IgavethefirstbookproposaltoIGIGlobalinthesummerof2013.This
firstbookwasfinalizedtowardsfall2014andpublishedashardcopyinJanuary2015.Thisgavemethe
ideaforthesecondbookandthiscameoutasahardcopyby2016March.Bothofthebooksincludeda
totalof47papersfromeminentauthorsworldwide.Thethirdbookwhichcameoutin2017included14
contributionsandwasreadilyindexedbyWebofScience.ThelastbookentitledHandbook of Research 
on Supply Chain Management for Sustainable Developmentwaspublishedrecentlyin2018.Thistitle
wasalsoindexedinSCOPUS.Thelasttitleincludes19contributions.Thisbringsthesumofthechap-
tersto80andwiththebookyouareabouttoreadnearly100chaptershavebeensentbyauthorsworld-
wideonmanydifferentaspectsofsustainabilitytouchingtheareasofFinance,Marketing,Operations,
WasteManagementandEconomics.Thenumberofauthorshasalsoreachednearafigureof150with
countriesoftheparticipantsrangingfromTurkey,USA,Bulgaria,Russia,Netherlands,Spain,Portugal,
Zimbabwe,SaudiArabia,Greece,Egypt,India,Canada,Malaysia,Thailand,Mexicoandmanyothers.

Thebooksenjoyindexationbyprestigiousindicesandcitationsbyeminentauthors.Thebookyou
areabouttoreadisafollowupwithanapproachthatencompassesaholisticviewrelatingthemost
importantelementsoftheconceptsofcirculareconomy.Acirculareconomyisaregenerativesystemin
whichresourceinputandwaste,emission,andenergyleakageareminimizedbyslowing,closing,and
narrowingmaterialandenergyloops.Thiscanbeachievedthroughlong-lastingdesign,maintenance,
repair,reuse,remanufacturing,refurbishing,andrecycling.Thisisincontrasttoalineareconomywhich
isa‘take,make,dispose’modelofproduction.

Followingtheresearchline,Idevelopedinthepreviousvolumesthemaintopicofthisbookisaptly
chosen as “Circular Economy and its Implications on Sustainability and the Green Supply Chain”.
CircularEconomyisanideathatextendsthebiologicalcyclefoundinnaturetoatechnologicalcycle
wheregoodswhendisposedproperlyareconvertedintonewproductsinanenvironmentallyefficient

xiv
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way.GSCMasitcanbeabbreviatedfocusesondeliveringvaluealongtheSupplyChaininawaythat
alsoensuresfairlaborpractices,loweremissionsandacleanerenvironment.PrinciplesofGSCMare
practicedbymanyglobalcompanieswithproductionanddistributionoperationsaroundtheworld.Sup-
plyChainManagementandReverseLogisticsareparticularlyimportantareasofsustainability.Both
solidandliquidwastesaregrowingwithincreasingpopulationandwealth.Howtodealwiththewaste
resultingfromhumanactivitiesisamatterofconcernfordevelopingcountries.The4R’sconsisting
ofReduction,Reuse,Recycling,andRecoverydeservealotofmultidisciplinaryresearch.Thebook
extendsonthisideaandfocusesontheCircularEconomy.

Chapter1startsthediscussionwithapaperentitled“DesignforaClosed-LoopSupplyChainSystem
withSensor-EmbeddedRefrigerators”.Thischapterpresentsamethodologytoevaluatethebenefitof
usingsensorsinclosedloopsupplychains.Sensorscanbeembeddedintoproductstocollecthelpful
informationduringtheiruseandend-of-life(EOL)phases.Thisinformationcansubsequentlybeem-
ployedtoestimatetheremaininglivesofcomponentsandproductsandtoensurethatpropermainte-
nanceisprovidedtoavoidprematurefailures.Theinformationisalsousefulindeterminingthequality
ofthecomponentsandproductswhenplanningEOLoperationssuchasdisassembly,inspectionand
remanufacturing.Tostatisticallyillustratethesebenefits,discreteeventsimulationisemployedtoacase
studyconsistingofregularandsensor-embeddedrefrigeratorsystems.Adesignofexperimentsstudy
isthenemployedwhereexperimentsareruntocomparethetwosystems.Theresultsrevealthatthe
sensor-embeddedsystemsperformmuchbetterthantheregularsystemsintermsofdisassemblycosts,
inspectioncosts,andEOLprofitsgeneratedbysellingtheremanufacturedproductsandcomponents.

Chapters2 isabout“BrazilianSolidWastePolicy (PNRS)”.Brazil’snationalsolidwastepolicy
(PNRS)tooknearlytwodecadestopassthroughlegislativehousesuntilitwasapprovedasalawpro-
tectingtheenvironment.Duringthisperiodandafteritsapproval,pro-environmentalfactorsledtothe
righttotransformandcreateprotocols,agreementsandnewcompaniesinthesenseofareverselogistics
orofareversibilityintheenvironmentaleffectsofthesupplychain.Thisstudyhasaimedtopresent
aspectsoftheBrazilianbusinessrealityintheprocessofimplementationofthePNRSasareflection
ontheperspectiveofproductrecyclingandsolidwastecontrolandreverselogistics.ThePNRSisinthe
phaseofcorporateexpansion,takingstockofeightyearssincethecreationofthelaw(2010).Assome
branchesofBrazilianbusinessactivityhavenotyethadreverselogisticsregulated,inthecomingyears
thereshouldbeamuchhigherdemandforthistypeofreversebusiness.

Chapter3investigates“ComplianceinSustainabilityReporting”.Theresearchisaimedatassessing
thebenefitsofcomplianceforcorporatesustainabilityandsustainabledevelopment.Themainachieve-
mentoftheresearchistheoutcomeofthesurveyoncompanies’publicreportstoidentifythetrends
andmeasuretheprogressachievedindisclosinginformationoncompliance.Therearebothbusiness
andpublicdriversfordisclosureofcomplianceinformationinnon-financialreporting.Bestpracticesin
disclosinginformationoncompliancebythecompany-leaderswererevealed.Thereisapositivetrendin
theexpansionofinformationoncomplianceinsustainabilityreportsinrecentyears.Someproblematic
areasinreportingoncompliancewereidentified.Theoutcomesoftheresearchcallforcompaniesto
discloseinformationoncomplianceinamoreexplicitway.Theresultsmaybevalidfortheimprove-
mentofcorporatereportingpractices.

xv
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Chapter4isadiscussion“CircularSupplyChainandBusinessModelinApparelIndustry”.Today,
companiesaretryingtomovefromanexistinglinearbusinessmodelofproductiontoacircularone.
Thistransitioncouldbenotbeeasyanddemandcontextualchangesbeyondthecontrolofthecompany.
CircularEconomy(CE)pursuesclosingmaterialflowsinproductivesystemstomaximizetheutilization
ofavailableresources.Thus,differentcirclesinordertoreduce,reuse,recycle,re-manufacture,recover
andrecycleareproducedalongsupplychainduringthecycleoflifeofaproduct.Despiteaninnovative
apparelcompanieswithdisruptivebusinessmodelsandsupplychainstructureshaveemergedinthelast
yearsintheindustrylittlehasknowledgeyet.

Chapter 5 focuses on “An Assessment and Policy Proposals Within the Framework of the Blue
EconomyandPublicPolicies”.Blueeconomyreferstoeconomicsectorsthatareeitherdirectlyorindi-
rectlylinkedwiththeoceans.However,theblueeconomydoesnotonlyhaveaneconomicdimension.
Environmentalhealthisalsoanareathatblueeconomytakesintoaccount.Inthisarticle,itisaimedto
drawattentiontobothsocialandeconomicpotentialtobecreatedbyblueeconomyandtoconsiderand
evaluatehowtoincreasethispotentialthroughpublicpoliciesintoday’scentury,wheretheresourcesare
graduallydepletedandpopulationgrowthcontinues.Inorderfortheblueeconomytobeadrivingforce
forsustainablegrowth,public-privatepartnershipsemergeasarecipeforopportunities.Inaddition,the
growthoftheblueeconomycanbestimulatedbyconventionalfinancialinstruments(suchastaxesand
subsidies).Sincetheblueeconomyisatanintersectionofenvironmentalhealthandeconomicbenefits,
positiveexternalitiesthatenvironmentalhealthcanhaveongenerationsshouldnotbeoverlooked.

Chapter6isanotherlookatthe“EconomicImpactsofClosed-LoopSupplyChains”.Closedloop
supplychainmanagementhasbeguntogainmoreimportanceinrecentyearsduetoincreasedenvi-
ronmentalconcerns,reducednaturalresourcesandlegalregulations.Inaddition,withtheshortening
ofproductlifecycles,therateofreturningproductsisincreasingdaybyday.Therefore,businessesare
tryingtofindwaystogetmorevaluefromthesereturningproducts.Here,theClosedLoopSupplyChain
(CLSC),whichcomesintoeffectatthispoint,referstothedesign,operationandcontrolofthesystem
toensuremaximumvaluefromreturningproductsofdifferentbreedsandquantities.Recyclingthese
returnedproductsbydifferentmethodswillprovidesignificantsavingsintermsofboththeproduction
costsbyprovidingreturnoftheeconomicallyvaluablematerialstotheeconomyasaninputandthe
wastedisposalcostsbyreducingtheamountofwaste.Inthisstudy,itisaimedtoinvestigatetheconcept
ofclosedloopsupplychainanditsbenefitstothebusinesses.

Chapter7examinesthe“InfluenceoftheEUCircularEconomyActionPlanonTurkey’sEnergy
PolicyandInvestmentsinRenewables”.TheEuropeanUnionCircularEconomyActionPlanisanew
enactmentbutrapidlygrowingtotransformEUeconomiesintomoresustainablesourcesandsurround-
ingsadoptingmeasuresthatincluderenewableenergyinvestmentsandlowcarbonstrategy.Astheworld
stillfaceshugeenvironmentalchangesandclimateproblems,energyremainsthemajorissueforboth
economicandecologicalsustainability.LowcarbonenergystrategyisthemaintargetforEUcircular
economyenforcingrenewableenergysourceswhicharehealthy,cleanandcheap.Inthisstudy,circular
energyactanditsdevelopmentinTurkeyareexploredandquestioned.Thestudyemphasizesthegreat
potentialofrenewablesinTurkeyandshowsthatthereisstillmuchtobedonetotransformtheenergy
marketinordertoadoptcirculareconomyinthefuture.Barriersofeconomicrisksandlackofcultural
awarenessstronglychallenge theprogressofTurkeyinenergysolutions.Andmore thanthat, those
problemstriggeroffthefinancialconcernslimitingthefutureenergyprojects.

xvi
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Chapter8focuseson“SERVQUAL-BasedEvaluationofServiceQualityofEnergyCompaniesin
Turkey”.Theaimofthisstudyistomeasuretheservicequalityofenergycompanies.Withinthiscontext,
7differentenergycompaniesthatarelistedonİstanbulStockExchangeareconsidered.Forthispurpose,
5dimensionsand14criteriaareidentifiedbyconsideringthedetailsofSERVQUALmethodology.In
theanalysisprocess,fuzzyDEMATELmethodisusedtoweightthesedimensionsandcriteriaandthe
performanceoftheenergycompaniesarerankedbyusingfuzzyMOORAapproach.Thefindingsshow
thatfeedbackisthemostsignificantdimensionanddatasecurityandphysicalsecurityarethemost
importantcriteria.Anotherimportantconclusionisthatthecompanies,whichhavehighprofitability,
havebetterperformanceregardingservicequality.Thus,itisrecommendedthatthecompaniesshould
mainlyfocusonthewaysofgettingnecessaryfeedbackfromtheircustomers,suchasconductingasurvey.

Chapter9illustrates“TheCaseofTurkishCompaniesin3PLand4PLLogisticsApplications”.The
globalsupplychainapplicationsareevolvingandchangingglobally.Inordertoincreasesuccesssome
processesarenowtransferredtootherfirms.Bysuchimplementations,itisaimedtofocusonthecore
businessandtobesuccessful.3PListheuseofanexternalentitytoperformsomeoralloftheopera-
tions.Whereas,the4PLapproachisarevolutionaryapproachtosupplychainmanagement.Thischapter
aimstoinformaboutthemodernizationprocessesinTurkeybyexaminingsuccessfulexamples.

Chapter10isastudyon“TheEffectofHealthandEducationExpendituresonPoverty”.Poverty
isaphenomenonwhichinfluencesandcomplicatesthelivingconditionsofindividuals.Alongwith
thepoverty,individualsexperiencehealthproblemsandeducationalandincomelevelsofindividuals
mayalsobelow.Countriesaregenerallyabletofightagainstpovertybyincreasingpublicexpenditures
andmakingsomeeconomicprogresses.Forthatreason,analyzingtheeffectofhealthandeducation
expenditureswithasignificantplaceinpublicexpendituresandeconomicgrowthonpovertyishighly
important.Inthisstudytheeffectofhealthandeducationexpendituresandeconomicgrowthonpoverty
in2005and2016periodin8CentralandEasternEuropeancountrieshasbeenanalyzedusingpanel
dataanalysis.Asaresultofthestudy,ithasbeendeterminedthathealthandeducationexpenditures
andeconomicgrowthhaveanegativeeffectonpoverty.Inaddition,aone-waycausalityfromhealth
andeducationexpenditurestopovertyandatwo-waycausalitybetweeneconomicgrowthandpoverty
havebeendetected.

Chapter11providesexamplesonthediscussionof“LiabilityorEthics?TheRealValueofCompli-
ance”.Thepurposeofthispaperistoreconsideratraditionalapproachtocompliancefunctionofthe
firmsfromamodernperspective,whichbroadensitsconceptasacompany’sliabilityonlytosecureits
adherencetoapplicablelawsandavoidregulatorysanctionsinservingcompany’sinterests.Theobser-
vationofissuesregulatedbythecompliancefunctioninthecontestofmanagingsituationsofconflict
ofinterest(COI)indifferentspheresconcludesthat,infact,thoseissues,toagreaterextent,relateto
sustainingethicalbehaviorinbusinessratherthanstemfromregulatorynorms.Basedonthefindings
ofthisanalysisaswellasotherdifferentsources,anewdefinitionforeffectivecompliancehasbeen
developedwiththefocusonadherencetoethicalprinciplesinrespecttothirdparties,whichaddresses
compliancefunctionintermsofcorporatesocialresponsibility(CSR)anditssustainabilityrolesetting
avectorforafurtherresearch.

Chapter12performsananalysisof“GreenMarketingandBranding:CombiningMicroandMacro
PerspectivestoAchieveaCircularEconomy”.Greenproductsandserviceshavebecomeanimportant
partofconsumption,asconsumers’knowledgeandconcerntowardsenvironmentalsustainabilityhas
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increasedandtheyhavestartedtoconcentrateontheirenvironmentalimpact.Nonetheless,greenmar-
ketingstillconstitutesasmallportionoftheoverallconsumerspending.Thischapteraimstohighlight
theimportanceofmarketingactivitiesintheadoptionandsocialnormalizationofgreenconsumption
bytheconsumersgeneratingpublicsupportandeconomicbenefitsforthecompaniesaswellasenviron-
mentalandsocialgainsforthesocietyinreturn.Combiningbothmicroandmacroleveldeterminants
andconsequences, aconceptual framework is suggestedwhichaims tocontribute to literatureboth
theoreticallyandpractically.

Chapter13explorestherelationshipbetween“FinancialFlexibilityandCorporateInvestment”.The
aimofthisstudyistoinvestigatetheimpactoffinancialflexibility(FF)oninvestments,whichconsti-
tutesthebasisforsustainablecorporatedevelopment.Usingalargedatabaseof1,205firmsfromthree
emergingcountriesinEurope;Poland,RussiaandTurkey,forthetimeperiodbetween2000and2016;
weprovideevidencethatfinancialflexibility,achievedthroughconservativeleveragepolicies,enhances
companies’investmentsandthereforepositivelycontributestocorporatesustainability.Moreover,as
thenumberofyearsoflowleveragekeptbyfirmsincrease,sodoestheimpactoffinancialflexibility
oncorporateinvestment.Besidesfinancialflexibility,internalcashgenerationcapacityoffirmsand
salesgrowthalsoprosperinvestmentcapabilityoffirms,improvingcorporatesustainability.Ourresults
supportthehypothesisthatfinancialflexibilityenhancescompanies’investmentcapability,whichisan
extremelyessentialtoolforfirmstohavesustainabledevelopmentintheirbusinesses.

Chapter14explains“EvaluationofYoungConsumers’RemanufacturedProductsPurchaseInten-
tionWithinContextofExtendedPlannedBehaviorTheory”.Inthisstudy,theremanufacturedprod-
uctswhichhaveanimportantplaceintheclosed-loopsupplychainareexamined.Thestudyaimedto
evaluatethemotivationofyoungconsumerswhoareinclosecontactwithtechnologywithincontext
ofextendedplannedbehaviortheory.Thetheoreticalmodeloftheresearchwasdevelopedonthebasis
oftheplannedbehaviortheoryandthedevelopedmodelwastestedbyanempiricalstudyonOndokuz
MayisUniversitystudents.Asaresultoftheresearch,theenvironmentalconcernsofyoungconsumers,
theenvironmentalknowledgeofremanufacturedproducts,andtheawarenessofremanufacturedproducts
positivelyandsignificantlyaffecttheattitudetowardsremanufacturedproducts.Thestudyindicatesthat
attitudeandsubjectivenormrelatedtoremanufacturedproductsarepositivelyandsignificantlyaffect
remanufacturedproductspurchaseintentionandperceivedbehavioralcontrolhasnosignificanteffect
onintenttopurchaseremanufacturedproducts.

Chapter15ison“EffectsofSustainableMedicalWasteManagementonEnvironmentandHuman
Health”.Theincreaseinthenumberofhealthinstitutions,developmentsintechnology,andtheuseof
devicesandmaterialsutilizedindiagnosisandtreatmenthaveincreasedthetypesandamountofmedi-
calwaste.Therefore,ithasbecomeanecessitytoreducethehealthproblems,removetherisksthat
mayariseforhumanhealth,andprotecttheenvironmentbyeffectivelymanagingthemedicalwastes
thataretheresultsoftheactivitiesofhealthinstitutions.Hazardousmedicalwastesthatharmhuman
andenvironmentalhealthareariskfactorforthewholesocietyandtheenvironment.Forthisreason,
removal,collection,temporarystorage,recycling,transportation,anddisposalofmedicalwasteswithout
harmingpeopleandtheenvironmentincludestechnical,administrative,andlegalprocesses.Thisstudy
summarizesthecurrentliteratureforsustainablewastemanagement,itsrelationshiptoenvironmental
andhumanhealth,andinternationallegislationonwastemanagement.
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During the first decade of the 21st century the world has witnessed corporate scandals, global
economiccrisesandrisingenvironmentalconcerns.Asaresultofthesedevelopments,therehasbeen
growingpressureonbusinessestopaymoreattentiontotheenvironmentalandresourceconsequencesof
theproductstheyproduceandservicestheydeliver.Theconceptofsustainabledevelopmenthasgained
moreimportanceasasolutiontotheseproblems.Sustainabledevelopmenthasanumberoffacetsrelated
topolitics,ecology,economics,business,supplychainmanagementandwastemanagement.Research-
ersandpractitionersfaceincreasingchallengesintermsofintegratingissuesofsustainabilitywiththe
traditionalareasofmanagementsuchasmarketing,operations,finance,accountingandorganizations
management.InordertofullyunderstandtheCircularEconomyandhowitimpactsglobalbusinessthis
booktriedtoshedlightonaspectsrelatedtogreensupplychainsandreverselogistics.

Ulas Akkucuk
Bogazici University, Turkey 
October 2018
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ABSTRACT

This chapter presents a methodology to evaluate the benefit of using sensors in closed-loop supply chains. 
Sensors can be embedded into products to collect helpful information during their use and end-of-life 
(EOL) phases. This information can subsequently be employed to estimate the remaining lives of com-
ponents and products and to ensure that proper maintenance is provided to avoid premature failures. 
The information is also useful in determining the quality of the components and products when planning 
EOL operations such as disassembly, inspection, and remanufacturing. To statistically illustrate these 
benefits, discrete event simulation is employed to a case study consisting of regular and sensor-embedded 
refrigerator systems. A design of experiments study is then employed where experiments are run to com-
pare the two systems. The results reveal that the sensor-embedded systems perform much better than the 
regular systems in terms of disassembly costs, inspection costs, and EOL profits generated by selling the 
remanufactured products and components.

INTRODUCTION

For many years, manufacturing processes predominantly focused on profitably producing and selling 
products. However, strong competition in the market has forced businesses to offer value-added services 
with their products as a means of attracting more sales. One such service is that of competitive warranties 
through which manufacturers guarantee they will maintain products for a given period of time. While 
these warranties do appeal to customers, they also increase manufacturers’ costs.
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One of the purposes of this study is to identify methods by which manufacturers can reduce the costs 
associated with performing maintenance on refrigerators while also enhancing customer satisfaction. It 
proposes the use of embedded sensors to monitor the performance of the appliance during their use phases, 
provide information on the condition and use of the components, and help predict possible catastrophic 
failures. The availability of this information could result in shorter downtimes for the refrigerators in 
the event of failure and could reduce manufacturers’ maintenance costs.

In addition to being beneficial to maintenance processes, sensors can also improve the performance 
of the refrigerators’ end-of-life (EOL) processes. By retrieving critical condition information about the 
components, manufacturers could enhance the disassembly and inspection processes and, thereby, make 
EOL processing more profitable (Ilgin & Gupta, 2010b).

Our study introduces a closed-loop supply chain system that aims to enhance the system by which 
refrigerators are maintained during their life cycle and returned refrigerators are processed for EOL use. 
The goal of the study is to determine the economic benefit of incorporating sensors into new refrigera-
tors. The study compares regular-refrigerator (RR) and sensor-embedded-refrigerator (SER) systems and 
tests these systems using discrete-event-simulation models and appropriate design of experiments. The 
results are compared for their performance measures, and pairwise t-tests are performed to determine 
the statistical significance of the differences between them.

LITERATURE REVIEW

This section presents a literature review of the studies conducted on remanufacturing, maintenance 
and sensor-embedded products. Several survey papers (Gungor & Gupta, 1999; Ilgin & Gupta, 2010a; 
Ilgin et al. 2015) were consulted during the literature review to acquire an in-depth understanding of 
environmentally conscious manufacturing and product recovery. Gupta and Ilgin (2018) published a 
book to cover multi-criteria decision making application in environmentally conscious manufacturing 
and product recovery.

Remanufacturing

Capacity Planning

Capacity planning decisions are essential within remanufacturing processes because attaining profit-
able utilization levels in remanufacturing systems can be challenging due to uncertainty and variation. 
Guide and Spencer (1997) suggested the use of rough cut capacity planning for remanufacturing. This 
planning method employs a bill-of-resources approach and involves the consideration of probabilistic 
material replacement and routing files. Guide et al. (1997) adapted five different rough cut capacity 
planning techniques to solve remanufacturing capacity planning problems. These techniques were bill 
of resources, capacity planning using overall factors, modified bill of resources, bill of resources with 
variance, and modified bill of resources with variance. They applied these techniques to solve a case 
study problem and compared the results by simulating the systems.

Georgiadis et al. (2006) and Vlachos et al. (2007) introduced system dynamics models to solve 
capacity planning problems in remanufacturing. The models considered the demand patterns of the 
product while it was in use, distribution of the residence time, and changes in remanufacturing capacity. 
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Georgiadis and Athanasiou (2010) modified the system dynamics model presented in Georgiadis et al.’s 
(2006) paper to assess the effectiveness of capacity planning with two-product joint lifecycles. Franke et 
al. (2006) presented a study to support the capacity planning decisions of a cell phone remanufacturing 
system. They used linear programming and discrete event simulation to recommend capacity planning 
strategies to the system executives.

Remanufacturing-to-Order Systems

Remanufacturing-to-order (RTO) systems operate according to a pull strategy. In these systems, the re-
quirements for remanufacturing components is determined when there is a demand for remanufactured 
products. This supply is procured by either using disassembled components or purchasing the compo-
nents from external vendors. These RTO systems were assessed in a series of studies by Ondemir and 
Gupta (2013a,b; 2014b). The main purpose of the RTO systems is to fulfill customer demands while 
also minimizing the overall cost of the systems. Moreover, the systems are designed to reduce disposed 
materials, increase material sales revenues and enhance recycling of non-operable components. The 
quality and quantity of the returned products represent uncertainties within RTO systems. To eliminate 
this uncertainty, the researchers proposed embedding sensors into the products as these sensors would 
help to estimate the remaining lifespan of the components, thereby allowing accurate material planning 
for remanufacturing. To solve the problems associated with RTO systems, the researchers adapted several 
mathematical models such as Internet of Things, fuzzy goal programming, and integer programming.

Maintenance

This chapter introduces the use of embedded sensors to improve the maintenance activities of products. 
The condition information that is provided by the sensors can be used to help predict failures. This type 
of maintenance strategy is known as predictive maintenance. Thus, papers that specifically described 
predictive maintenance were of particular interest in this study.

Rodriguez and Perez (2002) used sensors to detect the structural deformation of the blades within 
wind turbines, and they assessed how the condition information collated by the sensors can be processed 
to generate meaningful insights. Vijay Kumar et al. (2009) developed fuzzy modelling to process this 
information. Hashemian (2011) presented a study in which the use of sensors for the predictive mainte-
nance of rotating equipment in research reactors was evaluated. The researchers found that, since these 
sensors continuously monitor the reactors, deformation and risk of failure can be detected before they 
cause an issue and the required maintenance can be provided to prevent failures. Efthymiou et al. (2012) 
demonstrated the use of sensors that have multiple sensing abilities to estimate the remaining life spans 
of the products and subsequently predict failures. Based on the study conducted by De Faria et al. (2015), 
sensors have the ability to monitor products on an ongoing basis to detect the density, flow, pressure, 
vibration, temperature, voltage, current, electrical resistance, capacitance, and inductance that they are 
exposed to. This facilitates the execution of predictive maintenance for the products.

Embedding Sensors Into Products

Product recovery can be executed in three ways: reuse, recycle or remanufacturing. To determine which 
product recovery option is best for the product, it is important to gain insights into the conditions of the 
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components of the product before a decision is made. Embedding sensors into products can be useful in 
this context because they can provide the required information about the conditions of the components. 
Collating the condition information about the components is crucial to estimate the remaining life spans 
of the components (Vadde et al., 2008). Si et al. (2011) published a review paper that included previous 
research papers that had employed statistical approaches to identify the remaining life of the product. 
Data-driven approaches have been commonly used to produce a remaining life estimate. When these 
methods are employed, stored data is interpreted using statistical methods, such as regression, Brownian 
motion with drift, gamma processes, Markovian-based models, stochastic-filtering based models, and 
covariate-based hazard models, to forecast the estimated remaining life. Byington et al. (2004) proposed 
a data-driven neural network methodology to estimate the remaining life of the components in an aircraft 
actuator. They concluded that this data-driven methodology could be used in many industries for either 
product recovery or maintenance. Kara et al. (2005) studied neural networks to assess the remaining life 
of the components and proposed a two-step methodology. Herzog et al. (2009) experimented with neural 
networks to generate failure predictions for machines and components and found that data collection 
enhanced the accuracy of the results.

Ilgin and Gupta (2010b) published a sensor-embedded product study that simulated models to deter-
mine the best product recovery option for EOL products by using the remaining life information provided 
by the sensors. This information helped to reduce the costs associated with product recovery, such as 
disassembly, inspection, inventory, stock-out, and disposal costs, because the operations are planned prior 
to disassembly by means of sensors. The authors published a series of papers (Ilgin & Gupta, 2011a,b,c; 
Ilgin et al., 2011; Ilgin et al., 2014) that compared several simulation models developed for different 
products and product combinations to explore the benefits of sensors when they are used for product 
recovery. Sensor-embedded products were also studied in a series of papers (Ondemir & Gupta, 2012; 
Ondemir et al., 2012; Ondemir & Gupta, 2013a,b; Ondemir & Gupta, 2014a,b). The authors developed 
a range of systems including remanufacture-to-order, refurbish-to-order and repair-to-order. In these 
systems, different demands in terms of quality and prices were fulfilled by disassembling EOL products. 
The authors suggested the use of sensors to determine the quality of the returned products.

Dulman and Gupta (2015) conducted a study to analyze the economic impact embedded sensors 
have on closed-loop supply chain systems for cell phones. Dulman and Gupta (2016) extended previous 
studies by considering the use of sensors within the operations by which the products are maintained. 
They found that the condition information provided by the sensors could effectively predict the failures 
of the products. Dulman and Gupta (2018a,b) combined the idea of using sensors both for maintenance 
phase of the products and EOL phase. Dulman and Gupta (2018b) assessed the benefits of these sen-
sors when they are embedded in wind turbines. Alqahtani and Gupta (2017a,b) proposed the use of the 
remaining life information collated by the sensors to determine the optimal warranty period that should 
be offered with remanufactured products.

SYSTEM DESCRIPTION

This section provides insights into the maintenance activities that are often required during the use phase 
of refrigerators and the EOL processes that are employed after they complete their life cycles. Once a 
manufacturer produces and sells a refrigerator, the customer or manufacturer maintains the refrigerator 
until it can no longer provide reasonable service to the customer. If the refrigerator is no longer usable, 
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the customer returns it to the manufacturer, which processes it for EOL use. The manufacturer can either 
remanufacture or refurbish the unit, if feasible, and a second life cycle begins. Otherwise, the manufacturer 
recycles the materials contained in the refrigerator. The refrigerator will only be disposed of if none of the 
options outlined above is feasible. Figure 1 outlines the overall life cycle and processes of refrigerators.

Maintenance of Refrigerators

The life cycle of refrigerators starts with their arrival at the customer’s location. The expected life span 
of the refrigerators is ten years. Like any other product, refrigerators might fail during their life cycle, 
and, if they fail, they require service to repair or replace failed components. At the end of their life cycle, 
the manufacturer collects the refrigerators and transfers them to an EOL facility. Figure 2 presents an 
overview of the life cycle of a refrigerator.

Maintenance of RR Systems

Once a refrigerator fails, the customer notifies the service facility and requests a maintenance service 
for the failed refrigerator. Repair personnel arrives at the customer’s location and inspects the appli-
ance to identify which of the components have failed. These operations are represented in Figure 3 by 
the recognition of failure and service activation process. If necessary, the manufacturer transfers the 
refrigerator to a service facility, replaces the failed components, and then delivers the repaired unit back 
to the customer. Otherwise, replacement is performed on site.

Figure 1. Maintenance and EOL Life-Cycle Scheme of Refrigerators

Figure 2. Life Cycle of Refrigerators
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Failures cause productivity loss because customers cannot use the failed refrigerators during the 
failure and service period. Productivity loss is a function of the expected life span of the refrigerator 
and its purchase price. Calculating the productivity loss involves determining the time taken from initial 
failure to service completion.

In addition to productivity loss cost, manufacturers must also consider the cost of the inspection that 
service personnel must perform to determine the cause of the refrigerator failure, the cost of material that 
is purchased to replace the failed component or components, and the cost of transportation and delivery.

Maintenance of SER Systems

The sensors in SER systems can provide information about the conditions of the refrigerator’s internal 
components. By processing this information, sensors estimate when a refrigerator will fail and send 
signals to the service facility so that the manufacturer can take appropriate action before such failure 
occurs. The use of sensors, therefore, eliminates the need for an inspection operation. Figure 4 provides 
a flow chart of the maintenance operations that are associated with the SER systems.

The failure and service period takes less time within an SER system than it does for an RR system, 
resulting in a shorter productivity loss period. This, in turn, reduces productivity loss cost. In addition, 
inspection costs are also reduced through the use of the sensors.

Refrigerator EOL Processes

Once a refrigerator completes its life cycle, the manufacturer collects it and sends it to a facility at 
which the EOL processes are performed. The manufacturer disassembles the EOL refrigerators on a 
disassembly line that consists of five stations. Figure 5 and Figure 6 show the sequence by which the 
components are disassembled.

Operators or robots at the EOL facility inspect the disassembled components and determine their 
conditions. They categorize the disassembled components as reusable or not reusable. If they are not 
reusable, the manufacturer either recycles or disposes of them. Otherwise, the manufacturer can sell the 
components or use them to remanufacture based on their conditions, expressed as quality levels, which 

Figure 3. Maintenance Operations of RR Systems
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provide an estimation of their expected lifetime for reuse. In SER systems, the inspection process is un-
necessary because sensors provide the condition information about the components. The manufacturer 
sends disassembled components directly to recycling, remanufacturing, or resale locations.

EOL Processes of RR Systems

Manufacturers of RR systems disassemble each component of the refrigerator unless the component 
is missing. If a component is missing, the manufacturer sends the refrigerator to the next station. For 
each component, the disassembly time and labor costs translate to disassembly costs. Inspection follows 
disassembly, during which the manufacturer inspects the disassembled components. Inspections involve 
two main activities: Determining the reusability of the components and determining the condition of 
the component. Based on these determinations, the appropriate reprocessing operations are performed. 
Figure 5 shows the disassembly and inspection processes of RR systems.

EOL Processes of SER Systems

SER systems have more complicated disassembly and inspection structures than RR systems because 
sensors provide condition information before the refrigerator is disassembled. The manufacturer can use 
this information to better plan the disassembly and inspection processes. Figure 6 details the disassembly 
and inspection processes involved in SER systems.

If the components are missing, the manufacturer sends the refrigerator directly to the next station. 
Otherwise, the operators check the reusability information that is available for each component and use 
that information to determine the flow. If the units are not reusable, they are not disassembled. Instead, 
they proceed to the next station. If another component in the next station requires disassembly, both units 
undergo disassembly together due to the precedence relationship. Disassembling them together can save 
costs because it will reduce the time taken to process the components separately. If the units are reusable, 

Figure 4. Maintenance Operations of SER Systems
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they are labeled with information that describes the quality level of the components as determined by the 
data provided by the sensors. These labels are subsequently used to check inventory levels of each qual-
ity level component. If the maximum inventory levels are not reached, operators disassemble them, and 
the units are relocated to the reprocessing area. Otherwise, the refrigerators proceed to the next station 
without undergoing disassembly. If another component at the next station requires disassembly, both units 
undergo disassembly together. The upfront inventory check and reduction in inventory reduces costs.

Reprocessing Operations of RR and SER Systems

Both systems have high-quality (HQ), medium-quality (MQ), and low-quality (LQ) level components, 
each of which has different flows through the systems. LQ components should last approximately one 
to two years. MQ components should last approximately two to three years, and HQ components should 
last three to four years. The manufacturer sends disassembled components to a reprocessing area.

Figure 7 outlines the HQ-component flow. If the maximum HQ-remanufactured-refrigerator inventory 
level is not reached in the system, the manufacturer sends the HQ component to the HQ-remanufacturing 
buffer area. Otherwise, the manufacturer checks the maximum HQ-component inventory for component 
sales. If the maximum HQ-component inventory level is met, the manufacturer sends the component for 
use in MQ processes instead of recycling it because using the HQ component in lower-level processes 
can increase the quality of that level. Similar flow also occurs at the MQ level. The manufacturer can 
repurpose any unnecessary MQ components at the LQ level. If none of the options are available, the 
manufacturer can recycle or dispose of the components.

Figure 5. RR Systems Disassembly and Inspection Processes
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If the manufacturer chooses the resale option, the components are sold to generate sales revenue. 
These components can also generate revenue if they are sold as scrap. Disposing of them, on the other 
hand, adds cost to the systems.

Maintenance operations affect the quality levels of the returned products, and this effect determines 
the quality level probabilities. These probabilities are determined according to whether these compo-
nents require replacement during their life cycle, how much time they were in use, and the condition 
information that is captured by inspecting them during the RR systems or as compiled by the sensors 
in the SER systems. The quality levels of the components are expected to be better if they have been in 
use for less than four years.

Figure 6. SER Systems Disassembly and Inspection Processes
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If the manufacturer opts to use components for remanufacturing, the components are stored in the 
remanufacturing buffer area for their corresponding quality level. If there is one of each component type, 
the manufacturer assembles them. These remanufactured refrigerators then join the remanufactured-
refrigerator inventory. When there is a demand for them, the manufacturer sells them. If demand is 
lacking, they remain in inventory, and this increases the holding cost. The remanufacturing assembly 
process adds to the assembly cost.

The demands for each quality level follow a Poisson distribution. If the inventory is sufficient to fulfill 
the demand, the manufacturer sells the remanufactured refrigerators and generates revenue. Otherwise, 
the manufacturer places the units in a backordered status, incurring backordering costs. Figure 8 high-
lights the process of remanufacturing the refrigerators, demand flows, and the effect of remanufacturing 
and demands on revenue and costs.

DESIGN OF EXPERIMENTS STUDY

The purpose of the design of experiments study was to determine the impact the sensors have on the 
performance of the system. A total of 63 factors were identified that can affect the performance mea-
sures of the system. Full factorial design requires an excessive number of experiments; as such, previous 
studies have employed orthogonal arrays method to reduce the number of experiments to a reasonable 
size. The orthogonal arrays method suggests that 64 experiments can accommodate 63 factors with two 
levels each. The factorial design employed in this study used the L64(2

63) orthogonal array (Phadke, 

Figure 7. HQ-Component Flow for Recycle, Resale and Remanufacturing
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1989). The data used to determine the levels of the factors in the study was referenced from a previous 
study by Ilgin and Gupta (2010b).

Table 1 shows the price factors. The factorial design included the HQ- and MQ-level remanufactured 
refrigerator and component prices. The experiment considered the effect of LQ-level prices on the per-
formance measures as insignificant; as such, they were not included in the factorial design.

The factorial design included the disassembly cost and disassembly times of the components, as 
shown in Table 2.

The factorial design also included the inspection cost and inspection times of the components, as 
shown in Table 3.

Table 4 presents the probability of retrieving refrigerators with missing components, the reusability 
of the components and their quality levels. LQ-level probabilities were excluded from the total number 
of factors because once HQ- and MQ-level probabilities were identified, LQ-level probabilities could 
be determined. Table 5 depicts the LQ-level probabilities.

Figure 8. Remanufacturing Flow of Refrigerators

Table 1. Remanufactured Refrigerator, Subassembly & Component Prices

Factor Level 1 Level 2

HQ Refrigerator ($) 384 320

HQ Metal Cover ($) 24 20

HQ Aluminum Radiator ($) 72 60

HQ Motor ($) 120 100

HQ Solenoid Valve ($) 36 30

HQ Circuit Board ($) 84 70

MQ Refrigerator ($) 270 225

MQ Metal Cover ($) 12 10

MQ Aluminum Radiator ($) 48 40

MQ Motor ($) 90 75

MQ Solenoid Valve ($) 24 20

MQ Circuit Board ($) 60 50
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Table 2. Disassembly Cost & Time Factors

Factor Level 1 Level 2

Disassembly Cost ($/min) 3 2

Metal Cover Disassembly Time (min) 1 0.5

Aluminum Radiator Disassembly Time (min) 2 1

Motor Disassembly Time (min) 2 1

Solenoid Valve Disassembly Time (min) 2 1

Circuit Board Disassembly Time(min) 2 1

Table 3. Inspection Cost & Time Factors

Factor Level 1 Level 2

Inspection Cost ($/min) 0.6 0.5

Metal Cover Inspection Time (min) 1.5 1

Aluminum Radiator Inspection Time (min) 6 5

Motor Inspection Time (min) 12 10

Solenoid Valve Inspection Time (min) 3 2

Circuit Board Inspection Time(min) 6 5

Table 4. Probability Factors

Probability Factors (%)

Factor Level 1 Level 2

Missing Metal Cover 10 20

Missing Aluminum Radiator 10 20

Missing Motor 10 20

Missing Solenoid Valve 10 20

Missing Circuit Board 10 20

Usable Metal Cover 90 80

Usable Aluminum Radiator 90 80

Usable Motor 90 80

Usable Solenoid Valve 90 80

Usable Circuit Board 90 80

HQ Metal Cover Return 55 50

MQ Metal Cover Return 30 30

HQ Aluminum Radiator Return 55 50

MQ Aluminum Radiator Return 30 30

HQ Motor Return 55 50

MQ Motor Return 30 30

HQ Solenoid Valve Return 55 50

MQ Solenoid Valve Return 30 30

HQ Circuit Board Return 55 50

MQ Circuit Board Return 30 30
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The probability levels when renewal-time threshold is exceeded are shown in Table 6.
Table 7 shows additional factors that are relevant to the maintenance operations of the systems. The 

first factor in Table 7 comprises both the recognition of failure and the service activation; that is, the 
time it takes for a customer to inform a service team about the failure, the service team to arrive at the 
user’s location, and any further services to be activated. Inspection time, labor cost and productivity loss 
cost factors with their levels are also depicted in Table 7.

The factorial design also took the demand for remanufactured refrigerators and components into 
consideration. As noted before, the design excluded LQ-level demands and prices because they were 
deemed to have little or no significant effect. Table 8 illustrates the demand factors. The demand fol-
lowed a Poisson distribution. For example, there was an average demand of 100 HQ remanufactured 
refrigerators per day based on poison distribution.

The factorial design considered the remanufacturing process, which requires assembly to remanufac-
ture the refrigerators. The relevant factors, such as time and cost, were included in the factorial design. 
In addition, scrap revenue was considered to represent an important factor. Table 9 shows these factors 
together with their levels.

In the study, Arena 14.7 discrete event simulation software (Kelton et al., 2007) was used to model 
RR and SER systems. Various validation and verification techniques were used, such as plotting the 
measurements and evaluating the outcomes associated with extreme conditions, to determine whether 
the models represent the systems. The models were operated for 4,200 days, or approximately 11.5 years. 
The simulation run was deemed to be long enough to accommodate the completion of the maintenance 
activities, the refrigerators’ ten-year life cycle and the EOL processing of the refrigerators. The models 
for both systems were run 64 times. Additional data that was required to perform the experiments is 
shown in the Appendix.

With the experiments, we collected and compared several performance measures as the output of the 
simulation models. The systems included both maintenance processes and EOL processes. Maintenance 
measures outline the maintenance costs that the sensors save, while the profits of the EOL processes 
help us observe whether refrigerators with sensors increase manufacturers’ profits. These performance 
measures with their formulas are revealed below;

Maintenance cost = Labor Cost + Productivity Loss Cost + Logistics Cost + Material Replacement 
Cost (1)

Total Profit = Total Revenue – Total Cost (2)

Table 5. Low Quality Subassembly & Component Probabilities (%)

LQ Metal Cover Return 15 20

LQ Aluminum Radiator Return 15 20

LQ Motor Return 15 20

LQ Solenoid Valve Return 15 20

LQ Circuit Board Return 15 20
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Table 6. Quality Level Probabilities When Renewal-Time Threshold is Exceeded (%)

Factor Level 1 Level 2

HQ Metal Cover Return 25 20

MQ Metal Cover Return 30 30

LQ Metal Cover Return 45 50

HQ Aluminum Radiator Return 25 20

MQ Aluminum Radiator Return 30 30

LQ Aluminum Radiator Return 45 50

HQ Motor Return 25 20

MQ Motor Return 30 30

LQ Motor Return 45 50

HQ Solenoid Valve Return 25 20

MQ Solenoid Valve Return 30 30

LQ Solenoid Valve Return 45 50

HQ Circuit Board Return 25 20

MQ Circuit Board Return 30 30

LQ Circuit Board Return 45 50

Table 7. Maintenance Factors

Factor Level 1 Level 2

Recognition of Failure and Service Activation 3 days 1 day

Inspection Time of Failure (min) (Normally Distributed) (20,1.2) (15,1.2)

Labor Cost $30/hour $20/hour

Productivity-Loss Cost $1.2/day $0.5/day

Table 8. Remanufactured Refrigerator, Subassembly, & Component Demands

(Follows Poisson Distribution)

Factor Level 1 Level 2

HQ Refrigerator (/day) 100 80

MQ Refrigerator (/day) 80 60

HQ Metal Cover (/day) 100 80

MQ Metal Cover (/day) 80 60

HQ Aluminum Radiator (/day) 100 80

MQ Aluminum Radiator (/day) 80 60

HQ Motor (/day) 100 80

MQ Motor (/day) 80 60

HQ Solenoid Valve (/day) 100 80

MQ Solenoid Valve (/day) 80 60

HQ Circuit Board (/day) 100 80

MQ Circuit Board (/day) 80 60
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Total Revenue = Sales Revenue + Scrap Revenue (3)

Total Cost = Collection Cost + Disassembly Cost + Inspection Cost + Remanufacturing Cost + Holding 
Cost + Backordering Cost + Disposal Cost (4)

Sensor Value = (Maintenance Cost Savings + Total Profit Improvement) / Total Number of Sensors 
(5)

RESULTS AND ANALYSIS

Table 10 illustrates the mean values of the performance measures that were the output of the experiments. 
EOL profits for SER and RR systems were $105.59 and $92.99 respectively. Refrigerators can provide 
this much profit when they are processed after they complete their life cycles. Another measure that was 
determined to be indicative of the value of the sensor was maintenance cost. The maintenance costs per 
refrigerator were $161.59 and $92.39 for SER and RR systems respectively. These figures represent how 
much it would cost to maintain the refrigerators during their life cycles.

The disassembly costs for the SER and RR systems were $176,403.60 and $189,374.90 respectively. 
The inspection costs were $1,869.31 and $158,759.50 respectively. Table 10 presents the total profits 
for both systems.

To determine the statistical significance of the results presented in Table 10, a pairwise t-test was 
performed. The paired experiments for the RR and SER systems enabled us to conduct unbiased statisti-
cal tests because each experiment had its unique factor levels. Table 11 presents the t-test results, which 
include the mean differences between SER and RR systems and the p-values for each performance measure.

The mean difference in EOL profit per refrigerator between the SER and RR systems was $13.20. 
The p-value was less than 0.0001, meaning that the true difference between the two systems was not 
equal to 0 and, as such, this figure was of extreme statistical significance. The mean difference in the 
maintenance costs per refrigerator was minus $34.57, meaning that the manufacturers could save $34.57 
as a result of using the SER system. This figure was also found to be of statistical significance. The 
total profit, disassembly cost, and inspection costs were also statistically significant. Table 11 presents 
these statistics.

Table 9. Remanufacturing Assembly & Scrap Revenue Factors

Remanufacturing Assembly and Scrap Revenue Factors

Factor Level 1 Level 2

Refrigerator Assembly Time (min) 6 5

Assembly Cost($/min) 4 3

Scrap Revenue ($/lbs.) 0.9 0.6
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Combining two determinant measures, such as EOL profit and maintenance cost per refrigerator, 
enabled the calculation of the value of the sensors, which was an average of $47.77. In other words, the 
use of embedded sensors could be profitable for manufacturers if they are able to purchase them for 
less than $47.77. Table 12 shows the confidence intervals of the performance measurements and t-tests.

Other factors may be of interest in further analysis. Factorial design does not include failure interar-
rival rate as a factor because the inclusion of this figure can result in biased experiment results. In the 
research, the effect the interarrival rate on maintenance costs was tested by running experiments in which 
all factors were kept the same excluding interarrival time, which was increased. This change should de-
crease the failure rate of the components. Figure 9 presents the maintenance cost per refrigerator for each 
scenario for both the SER and RR systems. The maintenance costs decreased when the interarrival times 
increased. Figure 10 shows the difference in the maintenance costs between the systems and reveals that 
an increase in the failure interarrival times resulted in an exponential decrease in the maintenance costs.

Figure 11 illustrates the behavior of the sensor value depending on failure interarrival times. The 
sensor value decreased in every scenario except the one with 0.235 days. This reduction was expected 
because the maintenance cost differences between the two systems decreased. However, in the case of 
failure interarrival time of 0.235 days, the sensor value increased. As such, the EOL profit, in this case, 
was higher than that of the other cases, resulting in an increase in sensor value. This can be explained by 
considering the impact that the sensors have on the performance of the EOL processes. In this case, the 
failure rate was lower than the others, which entailed that the EOL refrigerators were retrieved in better 
conditions. Since sensors provide this condition information about the products, the EOL operations for 
the refrigerators were planned prior to disassembly so that the profit acquired at this stage increased. In 
RR systems, all the components are disassembled in the absence of any information about the condi-

Table 10. Experiment Results for SER & RR Systems

Measure SER System ($) RR System ($)

EOL Profit / Refrigerator 105.59 92.39

Maintenance Cost / Refrigerator 161.59 196.16

Total Profit 1393780.00 1219628.00

Disassembly Cost 176403.60 189374.90

Inspection Cost 1869.31 158759.50

Table 11. Pairwise T-Test Results for Mean Difference

Measure Mean Difference 
(SER-RR) ($) P-Value

Sensor Value 47.77 N/A

EOL Profit / Refrigerator 13.20 <0.0001

Maintenance Cost / Refrigerator -34.57 <0.0001

Total Profit 174152.10 <0.0001

Disassembly Cost -12971.33 <0.0001

Inspection Cost -156890.20 <0.0001
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Table 12. 95% Confidence Interval of Mean Difference

Measure
95% Confidence Interval of Mean 

Difference (SER-RR)

Lower Limit ($) Upper Limit ($)

Sensor Value 46.96 48.58

EOL Profit / Refrigerator 12.57 13.83

Maintenance Cost / Refrigerator -35.04 -34.11

Total Profit 165781.60 182522.60

Disassembly Cost -14149.87 -11792.79

Inspection Cost -161250.40 -152530.00

Figure 9. Maintenance Cost of the Systems

Figure 10. Maintenance Cost Difference Between Two Systems
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tion of the components. The sensors provide valuable information that can be crucial within planning 
activities because the EOL refrigerators are in better condition and they can produce higher value when 
they are remanufactured, or their components are sold.

CONCLUSION

This study reveals that SER systems are superior to RR systems because sensors help manufacturers 
maintain SER systems at a lower cost and generate a higher EOL profit. The maintenance cost saving 
associated with the use of sensors was an average of $34.57 per refrigerator. The disassembly cost of 
the SER systems was $12,971.33 lower than that of the RR systems. The inspection cost savings for the 
SER systems was $156,890.20. As a result of these cost savings, manufacturers can increase profit by 
an estimated $174,152.10, or $13.20 per refrigerator.

This research has a contribution by providing financial benefits of sensors when they are embedded 
into products. The assumption of using sensors is that they will provide accurate information during the 
products are in use. However, reliability of the sensors should also be considered and its impact should 
be investigated. This could be a good extension to this research. In addition, the use of sensors can be 
enhanced towards inventory control part of supply chains. It could be an interesting research idea by 
taking into account the implications that has been stated in this chapter.
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KEY TERMS AND DEFINITIONS

Closed-Loop Supply Chain: Covering all of the supply chain operations including both forward 
and reverse supply chain.

Disassembly: Deconstructing a product into its components.
End-of-Life: Stage that product is not being used by customer.
Inspection: Process of determining product’s condition.
Maintenance: Providing service to ensure that product is working during its life cycle.
Remanufacturing: Building products by using their used components.
Sensor-Embedded Products: Products that have sensors embedded into them while they are being 

manufactured.
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APPENDIX

Table 13. LQ Remanufactured Refrigerator, Subassembly & Component Prices

LQ Refrigerator ($) 130

LQ Metal Cover ($) 5

LQ Aluminum Radiator ($) 20

LQ Motor ($) 50

LQ Solenoid Valve ($) 10

LQ Circuit Board ($) 30

Table 14. LQ Remanufactured Refrigerator, Subassembly & Component Demands

(Follows Poisson Distribution)

LQ Refrigerator (/day) 50

LQ Metal Cover (/day) 50

LQ Aluminum Radiator (/day) 50

LQ Motor (/day) 50

LQ Solenoid Valve (/day) 50

LQ Circuit Board (/day) 50

Table 15. Maintenance Data

Failure Interarrival Time (day) (Exponential) 0.047

Expected Lifetime (year) 10

Transportation Before Service (day) 1

Delivery After Service (day) (Triangular Distribution) Min (1), Mean (2), Max (3)

Transportation Cost ($) 10

Delivery Cost ($) 60

Table 16. Subassembly & Component Replacement Times for Maintenance

(Normally Distributed) (Mean, Standard Deviation)

Metal Cover (min) (1,0.1)

Aluminum Radiator (min) (1,0.1)

Motor (min) (2,0.3)

Solenoid Valve (min) (3,0.4)

Circuit Board (min) (5,1)
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Table 17. Subassembly & Component Replacement Costs for Maintenance

Metal Cover ($) 40

Aluminum Radiator ($) 120

Motor ($) 200

Solenoid Valve ($) 60

Circuit Board ($) 140

Table 18. Subassembly & Component Failure Probabilities (%)

Metal Cover Failure 5

Aluminum Radiator Failure 30

Motor Failure 25

Solenoid Valve Failure 10

Circuit Board Failure 30

Table 19. Production & Cost Data

Refrigerator Interarrival Time (min) (Exponentially 
Distributed) 1.5

Disposal Cost ($/lbs.) 0.4

Metal-Recycle Rate 0.3

Holding Cost Rate 0.2

Backordering Cost Rate 0.6
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ABSTRACT

Brazil’s national solid waste policy (PNRS) took nearly two decades to pass through legislative houses 
until it was approved as a law protecting the environment. During this period and after its approval, pro-
environmental factors led to the right to transform and create protocols, agreements, and new companies 
in the sense of a reverse logistics or of a reversibility in the environmental effects of the supply chain. This 
chapter has aimed to present aspects of the Brazilian business reality in the process of implementation 
of the PNRS as a reflection on the perspective of product recycling and solid waste control and reverse 
logistics. The PNRS is in the phase of corporate expansion, taking stock of eight years since the creation 
of the law (2010). As some branches of Brazilian business activity have not yet had reverse logistics 
regulated, in the coming years there should be a much higher demand for this type of reverse business.

INTRODUCTION

Government pressures, stemming from stricter environmental laws, society’s growing concern about 
the environment, scarcity of natural resources, increased pollution, and strengthening non-governmental 
environmental advocacy organizations (Gonçalves-Dias & Teodosio, 2011, Sellito et al., 2013) have 
forced companies to generate sustainable products and services (Macagno, 2013).

Several organizations already consider sustainability as one of the main factors to be discussed in 
their business strategies (Przychodzen & Przychodzen, 2013) and seek to implement environmental 
management tools, such as reverse logistics, defined as a service innovation that complements the chain 
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of distribution. With this logistics it is possible to efficiently control and operationalize the return to 
the productive cycle of the products that have lost their usefulness, which guarantees a lower impact of 
the disposal of products in the environment and a production model that uses, on a smaller scale, raw 
materials from nature (Miller & Sarder, 2012; Tenorio, Silva & Dacorso, 2014).

Brazil’s national solid waste policy (PNRS) took nearly two decades to pass through legislative houses 
until it was approved as a law protecting the environment. During this period and after its approval, 
several pro-environmental movements led to the right to transform and create new companies in the 
sense of a reverse logistics or a reversibility in the environmental effects of the supply chain. Reverse 
logistics is a concept of sustainability that has reformed the supply chain in several solid examples in 
Brazil (Andrade Júnior, 2018) and it is perceived that the National Solid Waste Policy of Brazil encour-
ages environmental education for the non-generation of waste and to reduce consumption, which is the 
basis for improving solid waste management (PNRS, 2010).

Logistics has positioned itself as a tool for business management for its contribution to obtaining eco-
nomic benefits without disregarding environmental aspects (Rogers & Tibben-Lembke, 1998). Because 
the legislation that attributes greater responsibility to the producer becomes increasingly popular around 
the world, it tends to pass on to the manufacturer responsibility for the product from its manufacture 
to the end of its useful life. Although the final destination of these products is a major problem for the 
environment, it presents opportunities for recycling or reuse that can encourage several other operations 
that can bring positive results.

As alternative logistics and with a clearly environmental purpose, reverse logistics is linked at the same 
time to legal, environmental and economic issues, which makes it stand out and makes it indispensable 
in the organizational context, since it is the process through from which companies can become more 
environmentally efficient by recycling, reusing and reducing the amount of materials used (Carter & 
Ellram, 1998).

In addition, the factors of business cost reduction and good organizational image obtained through 
the use of secondary raw materials and the fight against waste tend to affirm the company as an environ-
mental friend to the clients and stakeholders (Hu, Sheu & Haung, 2002). This can provide competitive 
advantages that, according to a survey of 93% of global CEOs, are essential conditions for company 
success (Przychodzen & Przychodzen, 2013, Tenorio, Silva & Dacorso, 2014). Therefore, the valuation 
and appropriate management of these solid wastes can promote a series of economic, environmental 
and even social benefits.

In this chapter, aspects of the Brazilian business reality in the process of implementation of the 
PNRS will be presented as a reflection on the perspective of product recycling and solid waste control 
and reverse logistics in Brazil.

SOLID WASTE AND REVERSE LOGISTICS (RL)

Solid waste is all material, substance, object, or well disposed resulting from human activities in society, 
whose final destination is carried, it is proposed to proceed or is obliged to carry, in solid or semi-solid 
and gases in containers and liquids whose peculiarities make it infeasible to be placed in the public sew-
age system or water bodies, or require technical or economically unviable solutions in view of the best 
available technology (Article 3 of Law 12,305/10).
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Thus, solid waste is waste generated after the production or use of consumer goods. Although they 
can no longer have any utility for that purpose from which they were generated, these materials can be 
reused for other destinations or planned for a more sustainable porposes.

On the side of Brazilian public agencies, new laws and measures have focused on regulating and 
encouraging practice. In Brazil, the Solid Waste Policy (PNRS) was instituted by Law No. 12,305, of 
August 2, 2010, regulated by Decree No. 7404 of December 23, 2010. It is the responsibility of the 
companies to implement the actions established by the legislation, which results not only in reducing 
damages to the environment but also reductions in inputs and production.

According to Article 3 of Law 12.305 / 10 (PNRS), integrated solid waste management is set of ac-
tions aimed at finding solutions to the solid waste in order to consider the political, economic, environ-
mental, cultural and social, with social control and under the premise of sustainable development. These 
actions are related to the steps of collection, transportation, handling, treatment, final destination and 
environmental impacts achieved and presupposes a systemic analysis with the purpose of guaranteeing 
maximum reuse to save energy and to discard the generated waste in a more appropriate way.

The management of solid waste is of extreme relevance for all companies that generate significant 
amounts of investable products. Through characterization and identification of the materials we can rec-
ognize the physicochemical properties of solid wastes. In this way, greater accuracy in the development 
of materials is possible to guide which actions should be addressed. This reduces the negative impact 
of some products. One example is the use of ecodesign1 in production. In this case, reverse logistics can 
be applied to the solid waste management of the ecodesign project to enhance the results of reuse and 
reduction of waste.

Reverse logistics has been historically associated with product recycling activities and environmental 
aspects (Kopicki, Berg & Legg, 1993; Kroon & Vrijens, 1995; Stock, 1992), having become important 
in business due to the pressure exerted by stakeholders on environmental issues (Hu, Sheu & Haung, 
2002) that could not be ignored.

Reverse logistics is a rather generic term that portrays one of the major commitments that companies 
and governments have made in recent years in favor of the planet and covers, in its broadest sense, all 
operations related to the reuse of products and materials, encompassing all logistic activities of col-
lecting, dismantling and processing products and / or materials and used parts to ensure a sustainable 
recovery (Leite, 2009).

The potential benefits of reverse logistics can be grouped into three distinct levels: a) environmental 
demands that have led companies to worry about the final destination of products and packaging gener-
ated by them (Hu, Sheu & Haung, 2002); b) economic efficiency, because it allows the generation of 
financial gains by the economy in the use of resources (Minahan, 1998) and c) gain of image before its 
shareholders, besides raising the prestige of the brand (Rogers & Tibben-Lembke, 1998).

Leite (2009), one of the greatest supporters and pioneers who published on Brazilian reverse logis-
tics, divides RL into two areas of activity, which is post-consumption and post-sale, where they can be 
distinguished according to the life cycle in which a particular product has returned.

Reverse after-sales logistics can be distinguished from post-consumer logistics by involving the return 
of products from links in the logistics distribution chain or even by the end consumer, which had little 
or no use, while post-consumer products that have already been consumed and can be recycled, reused 
or at least have an environmentally correct destination (Leite, 2009).
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PNRS strategy makes all stakeholders liable, internalizing environmental costs and stimulating in-
novation. RL is the process of introducing recycled material after consumption on the supply chain. RL 
is one main instrument of the PNRS (see figure 1).

PNRS is essential for the correct implementation and operation of reverse logistics systems in Brazil, 
since through this law regulatory actions were intensified by the public authorities on the manufacturers, 
importers, distributors and merchants of the products covered by Law No. 12,305: I - Agrochemicals, 
their residues and packaging, as well as other products whose packaging, after use, constitutes hazard-
ous waste, observing the hazardous waste management rules provided for by law or regulation [..] or 
technical standards; II - Batteries; III - Tires; IV - Lubricating oils, their residues and packaging; V - 
Fluorescent, sodium and mercury vapor and mixed light lamps; VI - Electrical and electronic products 
and their components. (BRAZIL, 2010, article 33).

DEVELOPING PNRS

In the text of the PNRS, reverse logistics is defined as an instrument of economic and social development 
characterized by a set of actions, procedures and means to enable the collection and restitution of solid 
waste to the business sector, for reuse, in cycle or in other productive cycles, or other environmentally 
appropriate final destination. (BRAZIL, 2010, article 3).

While it may seem otherwise, there are economic and reputational advantages of reverse logistics 
companies, such as (1) mitigating waste through increased recycling and reuse of solid waste, which 
promote better disposal of waste already generated; (2) disposal according to environmental norms 
and laws, providing adequate disposal for those wastes without restorative functionality; (3) feasibility 
to generate a solid image regarding the company’s widespread environmental policy; (4) reduction of 
taxes, through compliance with legislation that influences various tax incentives, such as exemption 
from income tax and part of the Tax on the Circulation of Goods and Services (ICMS) and even with 
the ecological version of this tax2 and (5) reducing costs, avoiding unnecessary expenses and allowing 
higher revenues through the reintegration of solid waste into the production cycle, which enhances a 
new market opportunity bias.

In 2010, in the year of the law that instituted the PNRS, the Institute of Applied Economic Research 
(IPEA) published a report stating that in Brazil there was low structural efficiency and installed capacity 
for waste management and that the potential for the recycling sector was around US$ 2 million annually 
(IPEA, 2010). Table 13 shows that some materials such as steel, aluminum, paper and cardboard, plastics 

Figure 1. Forward and reverse logistics flow
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and glass are already a promising market, considering the size of Brazil, its level of industrialization and 
its consuming population of more than 200 million people.

Two years later (2012) there was the 18th International Logistics Forum in Rio de Janeiro. In the event, 
it was reported that 60 of the 100 largest companies in the country were already developing some activ-
ity related to the reverse logistics operation (it foresees the collection and disposal by the manufacturer 
of the post consumer waste), but according to the survey, 40% of companies did not yet have programs 
for this purpose. The research was done by the Institute of Logistics and Supply Chain in Brazil. The 
institution is dedicated to the generation of knowledge and solutions in logistics (ILOS, 2012)4.

Table 2 shows aspects about the implementation of RL in different business activities. It is important 
to note the existence of differences in the maturity level of the reverse chain of the several product classes 
described as mandatory in the PNRS. It is observed that there are structured processes for packaging 
and waste of pesticides and tires, both coordinated by management entities - National Institute of Empty 
Packaging Processing (INPEV) and Reciclanip5, respectively. It is worth mentioning that both classes were 
regulated about 15 years ago, based on resolutions of the National Environment Council (CONAMA), 
undergoing a differentiated process of implementation (see ILOS, 2012). It can also be seen in Table 2 
that representative associations of recyclable items of production6 and trade unions occupy a prominent 
role in the conduct of sectorial agreements, which march with different speeds of regulation.

The cases of agrochemical packages and tires follow similar models for the operation of reverse 
logistics. In both, the collection takes place through receiving points, from which the waste that will be 
properly destined (reuse, incineration, generation of energy and new inputs, among others) is sorted.

For the tire sector, the main success factors in implementing this initiative were: the existence of a 
regulatory framework, the development of a solution by the National Pneumatic Industry Association 
(ANIP), the establishment of an independent management entity (Reciclanip) and the recognition by 
consumers of the importance of work in a context of sustainability.

Inpev started its activities in 2002, investing more than R$ 450 million and collecting about 220 
million tons of empty packaging. Currently, the institute’s operation collects and destines about 80% of 
the total of commercialized packaging, reaching 94% for plastic packaging, constituting a worldwide 
reference (ILOS, 2012).

With the exception of pesticide and tire packages, the other classes of products are still in the stage 
of discussing alternatives with the government, through class associations, on the regulation (goals, 
penalties) of the PNRS, and there is therefore no unified and national process.

Table 1. The economic and environmental benefits of recycling at the time of publication of the PNRS

Materials Benefits Generated by 
Recycling (R$ / t)

Current Benefit 
(R$ 1,000 / Year)

Potential Benefits 
(R $ 1,000 / Year)

Steel 88 387.200 – 387.200 89.232

Aluminum 2.941 473.501 – 952.884 488.206

Paper and Cardboard 241 148.215 – 877.963 1.671.094

Plastic Products 1.107 357.561 – 1.064.934 5.826.141

Glass 18 1.404 – 8.460 19.980

Total 1.367.881 – 3.291.441 8.094.653

Source: IPEA, 2010
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The Brazilian Electrical and Electronic Industry Association (ABINEE) is the association that is 
leading the government with the discussions regarding batteries and electronic products and components. 
These sectors have found difficulties in the discussion with the government to define the goal of repre-
sentativeness of the total volume to be collected. This difficulty is mainly due to the fact that there is a 
significant volume of pirated products on the Brazilian market. The alignment between the associated 
companies to design a joint operation is also a difficulty, since there is a view that a single operation 
will reduce the customer’s perception of the environmental advantages related to the product, and may 
impact on the change in market share. In parallel to the discussions with the government, companies and 
groups of companies are working on independent initiatives for the reverse logistics of post consumer 
waste (ILOS, 2012).

Five years after (2010-2015), the organization called Corporate Commitment for Recycling (CEMPRE) 
published a report stating that the PNRS goal established for the five-year period was met in terms of 
capacity building, structuring and affirmation of activities of recycling in regulation (CEMPRE, 2015).

According to the goal of the implementation of the PNRS established by the Ministry of the Environ-
ment (MMA) for the Packaging Sector Agreement (ASE) (SINIR, 2015)8, the actions of the companies 
should cover at least 258 Brazilian municipalities until the end of 2014, based on the twelve capitals 
of the World Cup and the cities of their respective metropolitan regions. However, a larger number of 
municipalities were included in the period: 371 in total, including some located outside the target region 

Table 2. Discussion stage on the itemized reverse logistics implementation plan

Source: ILOS, 2012
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of Phase 1, corresponding to an estimated generation of 36.8 million tonnes of waste per year or 60.3% 
of all urban waste produced in Brazil (CEMPRE, 2015).

In these regions, the waste law mobilized numerous initiatives to support waste sorting, absorbing 
materials from municipal selective waste collection and increasing recycling productivity. However, there 
are still many landfills to be erected in Brazil, distributed by more than 2,000 municipalities, which still 
constitute barriers to the implementation of PNRS.

But the good trend was reflected in the number of coalition actions. Packagings together with waste 
pickers’ organizations, with business investments in warehouses for separation of recyclables, capacity 
building, improvements in the structure and purchase of vehicles and equipment, increased dramatically 
from 80 to 956 between 2012 and 2014, according to data reported in the Cempre report (2015).

The Demajorovic & Massote study (2017) analyzes that the Sectorial Packaging Agreement (ASE) 
tends to positively impact the recycling chain, especially considering the more structured chains, such 
as paper, cardboard, glass, rigid plastics and aluminum. For these materials, an increase in the collection 
is expected, with diversion of increasing parcels of landfill waste and positive results for the collectors 
cooperatives. In this case, if the commitments to improve its infrastructure are also ensured, the consolida-
tion of large volumes of waste and direct sales to large recyclers, not just intermediaries, should expand.

However, the same study states that the ASE covers many facets not discussed so far in the literature. 
First, the implementation of ASE enables manufacturers and users of packaging to be free-riders of 
structures already financed by municipal authorities, without a counterpart to this investment already 
made. The resources that are invested in cooperatives by the city, such as making the shed available and 
payments of operating expenses, will remain the responsibility of the public sector. Meanwhile, the ques-
tion of the remuneration of the activities of the collectors cooperative, an important flag of the national 
collectors movement, was disregarded by the ASE (Demajorovic & Massote, 2017).

Also in terms of packaging, Tetra Pak has invested in education aimed at selective collection through 
educational leaflets and the Recycling Route site9, as well as the training of cooperatives and the instal-
lation of collection points. But ILOS (2012) confirms that some companies have found it difficult to 
include in the waste disposal process some agents, such as collector cooperatives (which form only 26% 
of current operations) and retail (which is present in 53% of cases).

The difficulty of including collectors’ cooperatives in the post-consumer waste disposal process is 
strongly related to the fact that they are not recognized by the companies as independent operating agents 
and need support for the implementation of physical structure and management. In the case of retail, 
the main difficulty lies in the organization of the secondary waste market in Brazil, recognized as a low 
performance market (ILOS, 2012).

INDICATORS OF BUSINESS SUCCESS IN RL PRACTICE

Adapting the work of Epelbaum (2004) that presents the indicators of business success linked to environ-
mental management actions, it is possible to consider an affinity of these success indicators also for the 
implementation of reverse logistics systems (Callefi, Barbosa & Ramos, 2017). Epelbaum environmental 
management success indicators adapted to RL are: (1) Shareholder value, (2) Revenue, (3) Market share, 
(4) Attraction and customer retention, (5) Brand value and reputation, (6) Operational efficiency, (7) 
Intellectual and human capital and (8) Innovation (Epelbaum, 2004).
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The analysis of the study by Tenorio, Silva & Dacorso, 2014 showed that of 43 articles with the title 
of reverse logistics presented at congresses or symposia in Brazil from 2007 to 2012, only in four articles 
did reverse logistics not be considered an innovation

Three of these four articles were not considered an innovation indicator because they had the branch 
of a large multinational company, such as Mcdonald’s (Mei, Christiani & Leite, 2011), Tetra Pak (Pereira, 
Pavanelli & Souza, 2008), Coca-Cola (Oliveira, Santana & Silva, 2009) and an appliance factory in Japan 
(Giovine & Sacomano, 2007), which already adopted reverse logistics. The other studies considered 
reverse logistics as a service innovation related to their environmental practices, since this process was 
something new for the companies that implemented it.

In terms of obtaining competitive advantages from this innovative process, there seems to be unanim-
ity, since 74.5% of the analyzed cases affirm that reverse logistics brings financial or image advantages, 
as seen in Braga Junior, Merlo & Nagano (2008). These authors affirm that the adoption of reverse 
logistics represented an increase of 9.6% in relation to the net profit of the company studied by them.

Batista & Martins (2009) studying the case of reverse logistics of PET bottles, show that the adoption 
of the reverse process contributed positively to the corporate image and its customers.

These empirical results confirm what has been seen in the literature, such as those of Silva, Pimenta 
& Campos (2013) and Miguez, Mendonça & Valle (2007), where reverse logistics can bring cost re-
duction and a differentiated image of company, both related to obtaining a competitive advantage (see 
Tenorio, Silva & Dacorso, 2014).

Taking advantage of this opportunity of international competitive advantage and image gain from 
the promising PNRS, TerraCycle, a multinational of the recycling sector and present in more than 21 
countries, recognized the value of the trash in Brazil and dedicated itself to transform waste in matter 
for new products. Thus, TerraCycle has advanced and won the Amcham ECO 2016 Award10, which 
chooses the best cases of sustainability in the market. Hard-to-recycle objects (cleaning sponges, tooth-
brushes, tubes and make-up jars, pens and pencils) made up a market that was still under-exploited and 
very lucrative. Since 2001 TerraCycle has been working in this segment and today it is one of the world 
leaders in the field.

Another aspect of this business is the “Prêmio Fecomercio de Sustentabilidade ”11 with access to an 
online platform of the Federation of Commerce of the State of São Paulo in which individuals and compa-
nies can register as volunteers in recycling programs. The programs are maintained by manufacturers who 
contract TerraCycle. The model is “sponsored waste”, that is, companies need to pay for the programs.

Five international companies stood out in the “Sustainability Award”: Colgate, Faber-Castell, 3M 
(Scotch-Brite), Avon and L’Occitane. The amount paid for them keeps the six TerraCycle programs in 
effect, which are separated by products - sponges, oral health (toothpaste brushes and tubes), writing 
instruments (pencil and pen, for example), cream packs and lotions, makeup, enamels and perfumes. 
Items are received from both the sponsoring corporations and from other manufacturers (except the 
L’Occitane product program, in which only branded cosmetic packaging is accepted).

Terracycle itself has already been one of the award winners and uses this information as advertising 
on its website. Terracycle leaves open free call and in contests for other prizes, where they appear the 
marks cited, the diapers and disposable products for babies and cartons of coffee capsules12.
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FINAL

In the present context where poor waste management leads to a series of environmental disruptions 
and harms the quality of life of people in various regions of the planet, reverse logistics proves to be an 
excellent opportunity to analyze and manage the ways in which byproducts of a production procedure 
will be discarded or reintroduced into the process.

Companies that use reverse logistics in their production chain have the capacity to add a greater 
value to their image before society, precisely because of their commitment to provide a greater benefit 
to the environment.

In addition, they provide unprecedented business opportunities, resulting in more employment op-
portunities and income generation. In this sense, companies that have an efficient logistics system can 
obtain a significant sustainable competitive advantage over those that do not, including reducing costs 
and improving their relationship with the consumer.

Companies operating in Brazil have different degrees of implementation of waste management ac-
tions, but they already see RL as a competitive advantage. There are differences in the maturity level 
of the reverse chain of the various classes of products described as mandatory in the PNRS. In general, 
most Brazilian companies in Brazil are aware of the new legislation and have already started some post-
consumer waste management activity.

The business motivation would be to increase brand prestige, increase sales volumes, reduce costs 
and meet the demand of environmentalists. In addition, by examining the sites of the entities that act in 
the recycling in Brazil and through the documents processed it is verified that some of the indicators of 
success of the RL are being accompanied by new adherents to the PNRS.

The PNRS is in the phase of corporate expansion, taking stock of eight years since the creation of 
the law. As some branches of Brazilian business activity have not yet had reverse logistics regulated, 
in the coming years there should be a much higher demand for this type of reverse business. This will 
coincide with the time when new companies from other sectors not reached by sector agreements are 
required to give a correct destination for their products after use.
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ENDNOTES

1  Ecodesign is a competitiveness tool used by companies in the areas of architecture, engineering 
and design, both in the domestic and foreign markets, attending new models of production and 
consumption, contributing to sustainable development through the substitution of products and 
processes for others less harmful to the environment.

2  ICMS is a type of tax that guarantees the states of the federation to settle their accounts with most 
of the productive activities that pass through its territory. There is also the ecological variant of 
ICMS, the ecological ICMS, which is a tax mechanism that allows municipalities access to larger 
parcels than those already entitled to these financial resources collected by the states through the 
Tax on Circulation of Goods and Services. It is not a new tax, but rather the introduction of new 
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criteria for the redistribution of ICMS resources, which reflects the level of economic activity in 
municipalities together with the preservation of the environment.

3  At the end of 2010, the parity of the American currency (US$) against the Brazilian real (R$) was 
1: 1.75.

4  The authorities that attended the mega session were Fernando Von Zuben, director of the Environ-
ment (Latin America) of Tetra Pak; Fabio Neiva, Logistics Manager (Latin America), Goodyear; 
André Cordeiro, Director of Supply Chain (Latin America) of the FMC Corporation; André Saraiva, 
director of the Socio-Environmental Responsibility Area of the Brazilian Electrical and Electronics 
Industry Association (Abinee) and executive director of the Shared Environmental Responsibility 
Program (PRAC); Edgar Blanco, Director of Research at the Massachusetts Institute of Technology 
(MIT) Transportation and Logistics Center, USA; moderated by Dale Rogers, leader of Practices 
in Sustainability and Reverse Logistics at ILOS and a professor at Rutgers University.

5  Reciclanip is considered one of the largest initiatives of the Brazilian industry in the area of post-
consumer responsibility, also known as reverse logistics. The entity’s collection and disposal of 
waste tires is comparable to the largest recycling programs developed in the country, especially 
aluminum cans and agricultural pesticide packaging.

6  Brazilian Association of the Electrical and Electronic Industry (ABINEE), Brazilian Association 
of the Aluminum Industry (ABILUMI), Brazilian Association of Lighting Industry (ABILUX). 
The others are national associations for cleaning products, glass, hygiene, perfumery and cosmet-
ics and vegetable oils, all involved in reducing the environmental impact with the collection or 
recycling of packaging. In addition to the sectors mentioned in the PNRS, others are being called 
on to participate in the process in the coming years, as is already the case with the drug industry.

7  Packaging and waste from pesticides and tires had no obligation to sign a sectoral agreement.
8  The sectoral agreement on packaging is a commitment of the business sector, through the coali-

tion, to expand recycling in the country and meet the goals created by the PNRS. In the document, 
signed on November 25, 2015, the “Coalition” is committed to ensuring that packaging that comes 
to the market is correctly discarded and recycled, with a 22% increase in post-consumer packaging 
recycling by the end of 2017.

9  The Recycle Route application, site finder for recyclable delivery is now also available for the 
Android system. The new feature, now available for iPhones and iPads, is derived from a digital 
platform developed by Tetra Pak in 2008. Users can download it on their cell phone and / or tablets 
for free from the Play Store. See https://www.tetrapak.com/br/about/newsarchive/rota-da-reciclagem-
para-android.

 The app launch is yet another way to help consumers find places to properly dispose of post-
consumer long-life packaging and other waste for recycling.

10  Launched by the US Chamber of Commerce in Brazil (Amcham) in 1982, the ECO® Award was 
a pioneer in the recognition of companies that adopt socially responsible practices and generated 
a rich reflection on sustainable business development in Brazil. The name ECO, merger of the 
words enterprise and community, translates the interest of its creators in making it an instrument of 
corporate commitment to social development. Over the years the ECO Award has gained recogni-
tion for the anticipation of trends and for its positive influence on the commitment of companies to 
the theme of sustainability. It has already mobilized 2,064 Brazilian and multinational companies, 
which registered 2,563 projects, of which 225 were awarded. See https://safe.amcham.com.br/
premioeco/history.
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11  In 2018, the 6th edition of the sustainability award took place. The website in the sustainability 
section also gives information and business orientations, characterizing Reverse Logistics (Informa-
tion) and the fecomercio sustainability premium as special projects. See http://www.fecomercio.
com.br/premio/sustentabilidade.

12  See https://www.terracycle.com.br/en/brigades, searching for free national recycling programs.
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ABSTRACT

The research is aimed at assessing the benefits of compliance for corporate sustainability and sustain-
able development. The main achievement of the research is the outcome of the survey on companies’ 
public reports to identify the trends and measure the progress achieved in disclosing information on 
compliance. There are both business and public drivers for disclosure of compliance information in 
non-financial reporting. Best practices in disclosing information on compliance by the company-leaders 
were revealed. There is a positive trend in the expansion of information on compliance in sustainability 
reports in recent years. Some problematic areas in reporting on compliance were identified. The out-
comes of the research call for companies to disclose information on compliance in a more explicit way. 
The results may be valid for the improvement of corporate reporting practices.

INTRODUCTION

Compliance today is expected to address the interests of the third parties affected by the activities of 
companies. That’s why compliance is no more an internal function of an organization but is becoming a 
public function and an integral part of corporate social responsibility (CSR), based on the CSR concept 
provided by ISO 26000 (2010).

Let’s have a little deeper insight into CSR to assess its correlation with the compliance function of 
an organization. CSR is defined in different ways but in general the concept comes down to responsible 
behavior and its impact on social well-being. Different interpretations of CSR clarify responsibility 
through behavior in accordance with international norms and compliance with laws but, in particular, 
focus on ethical standards, for example: “corporate social responsibility is the continuing commitment 
by business to behave ethically and contribute to economic development while improving the quality of 
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life of the workforce and their families as well as of the local community and society at large” (Holme 
& Watts, 2000, p. 8). Such an approach implies that companies are expected to do some social good 
beyond their own interests and regulators requirements (McWilliams, Siegel, & Wright, 2006), in other 
words, through CSR the companies demonstrate how their business decisions and operations contrib-
ute to economic and social development and an environment that favors sustainable development and 
corporate sustainability.

CSR and corporate sustainability are often identified as one, however if differentiating them, corpo-
rate sustainability is reflecting the sustainable development of the company in terms of its CSR activity 
and thusly CSR aims at corporate sustainability. Corporate sustainability is achieved through long-term 
positive customer and stakeholder relations supported by following high ethical standards in social re-
sponsibility. “Corporate sustainability starts with a company’s value system and a principled approach 
to doing business… By establishing a culture of integrity, companies are not only upholding their basic 
responsibilities to people and planet, but also setting the stage for long-term success” (UNGC, n.d.).

As is stated above compliance is integrated into companies CSR activities. This is particularly ac-
curate when compliance relies on the promotion and support of ethical values and principles to secure 
responsible behavior towards stakeholders. If the company considers compliance only in terms of risk-
management and strives only to meet the requirements of regulators then it may fail to meet ethical 
obligations to stakeholders and conduct responsible business. However, compliance based on an ethical 
approach to doing business encourages efforts that go beyond behavior required by legal obligations and 
thus engages in sustainable development. Sustainable companies are those that engage not only their 
legal responsibility but also their social responsibility:

Social responsibility involves an understanding of the broader expectations of society. A fundamental 
principle of social responsibility is respect for the rule of law and compliance with legally binding obli-
gations. Social responsibility, however, also entails actions beyond legal compliance and the recognition 
of obligations to others that are not legally binding. These obligations arise out of widely shared ethical 
and other values. (International Organization for Standardization [ISO], 2010, p.6).

This research aims to consider the role of compliance function in CSR, prove its merit as a sustain-
ability factor and provide findings for its significance in non-financial reporting.

THE ROLE OF COMPLIANCE IN SUSTAINABLE DEVELOPMENT

Progressive compliance systems aim not only to demonstrate that companies have made their maximum 
effort to abide by the law and avoid prosecution by regulators but also to optimize their input into the 
prevention of practices that harm sound economic relations, undermine confidence of market players, 
investors and stakeholders, and potentiate criminal activity. Organization and Economic Co-operation 
Development [OECD] Guidelines for multinational enterprises (2011) clarify how compliance programs 
contribute to the goals of sustainable development. For instance, by implementing and supporting anti-
corruption compliance, companies contribute to counteract against corruption globally. OECD guidelines 
encourage enterprises to develop and adopt adequate internal controls, ethics and compliance programs 
or measures for the purpose of preventing and detecting foreign bribery.
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United Nations Global Compact [UNDP] Guide to corporate sustainability states: Corruption has 
considerable impacts on business: impeding growth, escalating costs and posing serious legal and repu-
tational risks. It is also a major hindrance to advancing societies, with a disproportionate impact on poor 
communities. Corruption raises transaction costs, undermines fair competition, distorts development 
priorities, and impedes long-term foreign and domestic investment… Additionally, we are mobilizing 
business to provide a united voice against corruption, as collective action is essential for bringing an 
end to a systemic issue that is too complex for any company to tackle alone.

Corruption is a global issue and many international public organizations make efforts to counteract its 
proliferation all over the world. Commercial organizations being the most exposed to corrupt payments 
have a direct influence on bribery and corruption practices. Certain business processes in any company 
carry an inherent risk of corruption. The way the companies address this risk influences their impact 
(positive or negative) on the prevention of corruption as a social evil.

In respect to antitrust compliance programs OECD guidelines (2011) stress the importance of abiding 
by competition policy and laws and regulations for domestic and multinational enterprises to contribute 
to overall welfare and economic growth by promoting market conditions in which the nature, quality, 
and price of goods and services are determined by competitive market forces. In addition to benefiting 
consumers and a jurisdiction’s economy as a whole, such a competitive environment rewards enterprises 
that respond efficiently to consumer demand, ...enterprises can contribute to this process by providing 
information and advice when governments are considering laws and policies that might reduce efficiency 
or otherwise reduce the competitiveness of markets.

So, by maintaining and developing a solid compliance competition policy companies do not only 
support a competitive environment but can also participate in regulation of antitrust laws. In this way, 
an antitrust compliance program is also a significant component of CSR activity.

An undeniable role in CSR belongs to anti-money laundering and terrorist financing (AML/TF) com-
pliance programs of companies subject to AML legislation. As defined by Financial Action Task Force 
[FATF] money laundering is “the processing of criminal proceeds to disguise their illegal origin. This 
process is of critical importance, as it enables the criminal to enjoy these profits without jeopardizing 
their source”. Profits sent for laundering are obtained from a diversity of criminal activities: illegal arms 
sales, smuggling, drug trafficking, prostitution rings, bribery, FATF includes even insider trading and 
computer fraud schemes. For an understanding of the extent of money laundering, the study of United 
Nations Office for Drugs and Crime [UNODC] (2011) is usually referred to. This research estimated the 
amounts of money laundered at about US$1.6 trillion or 2.7% of GDP in 2009 and the largest income 
for transnational organized crime comes from illicit drugs, which account for some 20% (17%-25%) of 
all crime proceeds, about half of transnational organized crime proceeds and 0.6% to 0.9% of global 
GDP (UNODC, 2011).

Further research has found that through money laundering from corruption proceeds of about US$1 
trillion leave developing countries each year that could have gone to public services and economic de-
velopment and that as many as 3.6 million deaths could be prevented each year in developing countries 
if these illicit flows were invested in health systems (Transparency International [TI], 2015). Laundered 
criminal flows, besides that they contribute to crime flourishing, may also cause a number of negative 
socio-economic consequences if invested into the legal sector, for example, distortion of consumption 
and impact on imports, distortion of exports and potential problems with investment and economic 
growth, distortion of economic statistics and thus potential errors in economic policy decision taking 
and undermining of the credibility of legal institutions (UNODC, 2011).
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The main counteraction to money-laundering can be made by companies identifying and reporting 
suspicions of money laundering. TI UK names them a frontline of defense against corrupt money and 
money received from criminal activity (TI, 2015). That’s why anti-money laundering compliance is so 
important for sound economic development and prosperity all over the world.

Foremost, this relates to the financial services companies as well as other companies dealing with 
large payments and subject to AML legislation. However, according to TI UK and other experts they 
are not very effective in combating money-laundering today (Barrington, 2015; Hanning & Connett, 
2015). It has been revealed that billions of pounds of suspected proceeds of corruption are laundered 
through the UK each year. While the UK has been considered the leading country on AML legislation 
and rules, there is a concern that the inefficiency of anti-money laundering compliance systems of UK 
companies may cause damage to the reputation and success of the City of London as an international 
financial centre and the wider UK economy (TI, 2015). The surveys find that the weakness of AML in 
the UK is caused by a number of gaps in companies’ compliance systems1 but the key factor is named 
as the lack of a presumption of personal responsibility by senior managers for money laundering fail-
ings that is compounded by low penalties in comparison to enforcement against banks in the US (TI, 
2015). While money laundering is considered to be the main risk for the business of companies engaged 
in financial services, through a risk-based approach, the finding above leads to the conclusion that le-
gal liability and even financial losses may not be such a convincing reason for companies to support a 
strong AML compliance. However, the consequences of inadequate AML controls can be much more 
threatening to the economic stability of the country(s) and international financial relations. Unawareness 
of companies of their responsibility for preventing money laundering as a global criminal activity will 
result in vulnerable AML compliance.

Compliance programs of goods and services providers regulating customer relationships and diligent 
customer care, in terms of CSR, serve consumer protection and sustainable consumption. Ethical prin-
ciples followed by companies in customer relations provide for fair marketing and prevent malpractice 
that affects the economic interests of customers and distorts markets.

Taking into account that consumption levels of populations considerably vary among different coun-
tries depending on the economic advancement, development of production and supply, and educational 
levels, it is essential to support such a consumption environment that will enable consumers to obtain 
optimum benefit from their economic resources, consumers should be instructed in the proper use of 
goods and should be informed of the risks involved in intended or normally foreseeable use (United 
Nations [UN], 2003). “Enterprises should provide accurate, verifiable and clear information that is suf-
ficient to enable consumers to make informed decisions, including information on the prices and, where 
appropriate, content, safe use, environmental attributes, maintenance, storage and disposal of goods and 
services”. (OECD, 2011). The issues related to responsible behavior towards customers like mindful 
marketing, socially responsible marketing and customer-centric approach are broadly considered by 
Akkucuk (2015) in different works.

An organization’s role in sustainable consumption arises from the products and services it offers, their 
life cycles and value chains, and the nature of the information it provides to consumers. Consumers play 
an important role in sustainable development by taking ethical, social, economic and environmental 
factors into account based on accurate information in making their choices and purchasing decisions 
(“ISO 26000”, 2010).
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Different international public organizations stress the importance of preventing unfair commercial 
and promotional practices. They also call for companies to make joint efforts with other authorities 
against deceptive marketing practices to secure public health and safety and the environment: “enterprises 
should co-operate fully with public authorities to prevent and combat deceptive marketing practices 
(including misleading advertising and commercial fraud) and to diminish or prevent serious threats to 
public health and safety or to the environment deriving from the consumption, use or disposal of their 
goods and services” (“ISO 26000”, 2010). UN Guidelines for Consumer Protection appeal to consumer 
organizations, manufacturers and distributors in close collaboration with governments to take measures 
regarding misleading environmental claims or information in advertising and other marketing activities 
(“UN Guidelines”, 2003).

Compliance in pharmaceutical companies is aimed at healthcare and the well-being of patients. Re-
spect for ethical promotional standards in pharma business contributes to people’s health and improves 
medical practice. Fair information disclosure on medications by manufactures enables healthcare pro-
fessionals to get new information on pharmaceutical products as well as information for scientific and 
educational purposes and supports scientific and clinical research. “Ethical promotion helps to ensure 
that healthcare professionals globally have access to information they need, that patients have access 
to the medicines they need and that medicines are prescribed and used in a manner that provides the 
maximum healthcare benefit to patients” (International Federation of Pharmaceutical Manufacturers 
& Associations [IFPMA], 2012).

A data privacy compliance program is of great concern for many companies due to legislation tight-
ening in this respect. The relevance of a data privacy program is determined to a considerable extent 
by the increased risk of financial losses. Global statistics on data breaches are outrageous2. Leaks of 
personal data cause serious damage to the reputation of a company and undermine the confidence of 
customers, partners and other stakeholders. A worrying phenomenon is “stolen or altered data can result 
in financial effects that are not known to the company until much later” (Petrocelli, 2005). These are 
strong arguments that determine the need to build effective compliance through data protection program. 
Furthermore, some experts consider data privacy not only as an integral part of the compliance system 
and a business issue but also as a component of a company’s CSR. By obtaining customers or employees’ 
personal information companies take responsibility for securing their most valuable possessions and 
negligent processing and storage of private information make people vulnerable to various forms of fraud. 
“Protecting customer’s information is aligned with the social and economic aspects, 2 of the essential 
elements of CSR” (McPherson, 2014a). Going further, data protection is considered as an ethical issue 
and “governed by the organization’s ethical stance and its goals for CSR” where smart and responsible 
companies go beyond regulations and implement their own initiatives or follow industry self-regulations 
(McPherson, 2014b). “In today’s age of the customer, data protection really needs to be thought of as 
a corporate social responsibility. Companies following this approach have listed data protection in the 
CSR sections of their annual reports and other public communications” (Stilgherrian, 2014).

Diligent protection of people’s data is a measure against cybercriminals who profit from selling differ-
ent types of personal information. “Today, a global market for stolen data exists across various countries” 
(“Data Privacy Day”, 2015). Information of about 110 million people in the USA has been hacked and 
was exposed in 2014 (“Data Privacy Day”, 2016). Data which are the main target for scammers are tel. 
numbers, e-mails, details of banking cards and any other information relating to a particular individual 
that can be used for fraudulent transactions. However, there is also a special category of personal data 
concerning the private lives of individuals. The leakage of such information may jeopardize the consti-
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tutional rights of people to freedom and independence. So, data privacy concerns, first and foremost, 
the protection of people’s personalities, private life and social security over business interests.

A recent case with Apple versus the FBI, perhaps, is an outstanding example of a company’s CSR 
in respect of data privacy of its customers even in opposition to government. The company withstood a 
court order to assist the FBI and hack an iPhone of a particular terrorist as this precedent can be applied 
for any other device in the future and endanger the privacy of all users.

We built the iPhone for you, our customers. And we know that it is a deeply personal device. For many 
of us, the iPhone is an extension of our lives”. “We didn’t expect to be in this position, at odds with our 
government. We believe strongly that we have a responsibility to help protect your data and protect your 
privacy. We owe it to our customers and owe it to our country” (Tim Cook, CEO of Apple, Apple press 
conference, 2016, March). 

The company published a letter on its site explaining to the customers its position and what is at 
stake: “While we believe the FBI’s intentions are good, it would be wrong for the government to force 
us to build a backdoor into our products. And ultimately, we fear that this demand would undermine the 
very freedoms and liberty our government is meant to protect” (Apple letter, 2016). There is a dispute 
whether the company has higher moral obligations to assist government in fighting terrorism or protect 
customer’s privacy but the position of Apple in respect to customer’s privacy is firm and unyielding and 
it is determined to continue its resistance in this issue (Greenwald & McLaughlin, 2016).

COMPLIANCE IN REPORTING PRACTICES

Having considered the role of several compliance programs in regulating a range of global issues, it is 
apparent that compliance supported by companies is essential for efficient CSR and has a significant 
impact on corporate sustainability and sustainable development. At this stage this research has revealed 
an uncontestable correlation between companies’ compliance outcomes and sustainability progress. To 
this end, the relevance and scope of information disclosure on compliance function in sustainability 
reporting3 is becoming an issue for consideration.

Sustainability reporting is a topical issue today for many countries and international organizations. 
The significance of sustainability reporting for companies’ business success and for global prosperity is 
now widely accepted. According to Global Reporting Initiative [GRI], sustainability reporting brings a 
number of external and internal benefits for companies, in particular, enabling external stakeholders to 
understand the organization’s true value and gain their trust. “The value of the sustainability reporting 
process is that it ensures organizations consider their impacts on the sustainability issues, and enables 
them to be transparent about the risks and opportunities they face” (GRI, n.d.).

Ernst & Young [EY] (2013) claim that “sustainability disclosure can serve as a differentiator in 
competitive industries and fosters investor confidence, trust and employee loyalty”. They distinguish the 
following benefits of sustainability reporting according to surveys: better reputation and public trust in 
business; meeting the expectations of employees and increased employee loyalty; improved access to 
capital and increased efficiency in decision-making processes.
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Though the importance of sustainability reporting has been admitted by governments, businesses and 
public interest associations, there are global discussions and concerns about the content and material-
ity of issues included in sustainability reports. In fact, this problem is caused due to the absence, on a 
world-wide scale, of a generally accepted framework for writing a report that would benefit both society 
and the companies themselves.

The obligation to issue a sustainability report usually refers to large public and state-owned companies. 
However, a review of requirements existing in different countries in respect of sustainability reporting 
revealed that even mandatory requirements issued by governments and stock-exchanges overall are general 
and stress on environmental issues, some mention risks and corporate strategy, interests of employees 
and stakeholders, human rights, internal controls and other general references to CSR (Lingán &Wyman, 
2013). Such ambiguity of requirements leaves companies to decide at their own discretion what kind of 
material information, and to what extent, to include in their report.

Currently different requirements on sustainability report information do not include statements on 
disclosing information about companies’ compliance function and so there is no such mandatory rule. 
In preparing sustainability reports companies are usually referred to the several internationally-accepted 
guides: the OECD Guidelines, UNGC principles, ISO 26000 and GRI (Standards) – which has been 
considered as a universal standard for approaching sustainability report information, far exceeding the 
use of national standards and other guidelines (KPMG, 2013, 2015). Let’s now analyze their approach 
to compliance information disclosure.

GRI provides detailed guidelines and recommendations for companies in sustainability report prepa-
ration4. Within General Standard Disclosures previous GRIG4 dictated for companies as a minimum 
to provide a general overview of company ethics and integrity by disclosing their values, principles, 
standards and norms and it detailed recommendations on the disclosure of compliance issues within 
Specific Standards Disclosures. Specific Standard Disclosures in a detailed way discovered information 
on different aspects that reflect significant economic, environmental and social performances or impacts 
of an organization.

Compliance was included in environmental and social aspect categories. Within the social category, 
compliance issues were considered in a more precise way under different sub-categories and some 
compliance issues were even separately distinguished. In particular, the sub-category “society” included 
a general “compliance” aspect and “anti-corruption” and “anti-competitive behavior” as stand-alone 
aspects. The “product responsibility” sub-category covered compliance in “customer health and safety” 
aspect, compliance in “product and service labeling” aspect, compliance in “marketing communications” 
aspect, “customer privacy” aspect and also a general “compliance” aspect.

For all compliance aspects guidelines provided recommendations for rather explicit information 
disclosure on the monetary value of significant fines and total number of non-monetary sanctions for 
non-compliance with applicable laws and regulation or the number of incidents of non-compliance with 
regulations. In case organizations had not identified any non-compliance with laws or regulations, it’s 
recommended to provide a brief statement of this fact as sufficient5.

Specified compliance aspects were and still required to be reported in a more detailed way. For 
example, in respect to anti-corruption compliance programs it is recommended to include information 
on the risk-assessment of operations and business processes exposed to corruption (G4-SO3; D 205-1), 
statistics on trainings conducted and policies communicated (G4-SO4; D 205-2) and statistics on inci-
dents of corruption and actions taken (G4-SO5; D 205-3).
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In disclosing information on anti-competitive behavior aspect companies are required to report on 
the number of legal actions pending or completed during the reporting period regarding anti-competitive 
behavior and violations of antitrust and monopoly practices and outcomes (G4-SO7; D 206-1).

Disclosing customer privacy aspect companies are expected to report the total number of substantiated 
complaints concerning breaches of customer privacy received from outside parties and from regulatory 
bodies and report the total number of identified leaks, thefts, or losses of customer data (G4-PR8; D 418-1).

As a matter of fact, guidelines provide recommendations to report the impact of compliance programs 
supported by companies on the environment, society and customers. However, specific standard disclo-
sures should reflect information (indicators) only relevant to material aspects identified by companies. 
Materiality is the threshold at which aspects become sufficiently important that they should be reported. 
Thus, the selection of aspects and their indicators depend on the range of material topics identified by 
companies.

The companies preparing reports in accordance with GRIG4 guidelines usually publish a GRI sum-
mary table or GRI G4 content index that can provide some evidence for the information included in the 
report. As for material aspects, they are identified on the basis of material or key responsibility topics 
determined by the companies. These topics are usually selected with the involvement of stakeholders, 
discussed at special councils or committees, approved by the Board of Directors. While the material 
topics are provided, there is no clear justification for the aspects and indicators chosen relevant to these 
topics as well as for the extent of the information provided6. KPMG (2013) also make a point that there 
is a lack of transparency in the process of identifying material issues and a lack of consistency in how the 
GRI is used that is reflected in reporting quality: “Alignment between companies on how they apply the 
GRI framework, and how they focus reporting on material issues in line with the latest G4 Guidelines, 
is the next step”, says Wim Bartels, KPMG’s Global Head of Sustainability Reporting&Assurance.

Though the ex-version of GRIG4 includes recommendations on disclosing information on compli-
ance aspects relevant to different compliance programs, they remain to the most part about declaring 
non-compliance issues and not about the compliance programs. So, whether or not reports contain 
information on violations this may not be enough and provides insignificant information about com-
pliance practices and their input into sustainable development until a more detailed description of the 
compliance system is rendered. At the same time besides disclosing information on compliance aspects 
within Specific Standards Disclosures, some companies when following the General Standard Disclo-
sures on providing information about Ethics and Integrity include rather substantial information about 
compliance systems in the reports. As a result, the information about compliance can be unstructured 
and dispersed throughout a report7.

Analysis of several sustainability reports shows that companies following GRIG4 standards disclose 
different amounts and varying quality of information on compliance aspects even if identifying the same 
aspects as material and following the same indicators. Thus, companies are free to choose the content 
and explicitness of information about compliance programs to be included into reports. From such a 
perspective, the question of content and materiality in sustainability reports is certainly of no less, and 
arguably of more relevance to information on compliance to be reflected.

GRI G4 Guidelines recently have undergone a process of transformation into GRI Sustainability 
Reporting Standards (GRI Standards). Establishing standards instead of guidelines will allow them to 
be referenced even more broadly in policy initiatives around the world, supporting a greater uptake of 
credible sustainability reporting. Most changes focus on the format and presentation.
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It is notable within the changes that the Ethics and Integrity standard has been raised from the bottom 
of the standards and placed in the third position. Also the “aspects” (that were renamed into “topics”) 
Anti-corruption and Anti-competitive behavior have been moved from social sub-categories to the eco-
nomic category emphasizing the impact of these compliance programs on the world economy.

It should be noted that within the topic Anti-corruption which, in comparison to other GRI compli-
ance topics, includes more indicators for disclosure, in a new version, one can observe the expansion of 
these indicators. For instance, reporting recommendations contain more details about risk assessment 
procedure for disclosure (like criteria used in the assessment, location, activity and sector); information 
on managing conflict of interest, procedures and controls in respect to charitable donations and sponsor-
ships; delivery of communications and training on anti-corruption to different third parties; information 
on a company’s participation in collective actions against corruption.

There is a new topic introduced – Socioeconomic compliance which will combine Compliance aspects 
from Society and Product responsibility sub-categories. “This topic addresses an organization’s overall 
compliance record” (GRI 419, 2016) and may include compliance with specific laws, and regulations and 
standards that are not distinguished as separate compliance topics. The Standard also requires organizations 
to provide a narrative description of how they manage a certain material topic and the related impacts.

It should also be mentioned that within the Environmental series of topics the aspect “Compliance” has 
been changed to “Environmental compliance” emphasizing its formation as a separate compliance area.

GRI performed transition in an open format that one could leave feedback on the draft of the stan-
dards. Presented changes evidence that compliance issues are gaining more weight and relevance. New 
standards apply since 2018.

Let’s now consider information relative to compliance issues disclosure in other guidelines on sus-
tainability reports.

OECD Guidelines for Multinational Enterprises (2008) are not heavily detailed and provide more 
general recommendations on non-financial reporting. If GRI G4 and now SRS is actually a guide for 
preparing reports, OECD Guidelines are, foremost, a set of recommendations (principles and standards, 
providing extended recommendations on compliance system) committed by OECD governments for 
responsible business conduct in a global context consistent with applicable laws and internationally 
recognized standards that benefit sustainable development. The Guidelines point out that, enterprises 
following principles of business conduct contribute to sustainable development. And this recommenda-
tion to operation is first on the list.

GRI G4 and OECD Guidelines correlate to the effect that the latter contains the majority of stan-
dards which are reflected in GRI as aspects (topics) of sustainable development to be reported on. GRI 
Guidelines also indicate linkage to OECD Guidelines for Multinational Enterprises towards the aspects.

OECD Guidelines (2008) assign a separate chapter for disclosure principles. It advises the enterprises 
to perform a report in two areas: in the first set of disclosures it is recommended to include basic mate-
rial information like financial results, corporate governance, and structure of corporate holdings. In the 
second set of disclosures the enterprises are encouraged to provide additional information. Within this 
part of disclosure the guidelines recommend to include expanded information on compliance issues:

1.  Value statements or statements of business conduct intended for public disclosure including, 
depending on its relevance for the enterprise’s activities, information on the enterprise’s policies 
relating to matters covered by the Guidelines;
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2.  Policies and other codes of conduct to which the enterprise subscribes, their date of adoption and 
the countries and entities to which such statements apply;

3.  Its performance in relation to these statements and codes;
4.  Information on internal audit, risk management and legal compliance systems (OECD, 2008).

Such a more comprehensive report is compared to “communication with the public and with other 
parties directly affected by the enterprise’s activities”, by which the companies “can demonstrate a com-
mitment to socially acceptable practices” (OECD, 2008).

United Nations Global Compact promotes 10 principles of responsible business aimed at supporting 
sustainable development. UNGC signatories are required to issue a Communication on Progress (COP), 
a public disclosure to stakeholders on progress made in implementing the ten principles. GRI G4 dis-
closures also provided linkage and correlation between aspects and UNGC principles.

As for the COP content, UNGP does not provide any specific standards. The COP can be provided 
in a flexible format, in any language but must meet minimum requirements, which are: a statement 
by the chief executive expressing continued support for the UN Global Compact and renewing the 
participant’s ongoing commitment to the initiative; a description of practical actions the company has 
taken or plans to take to implement the Ten Principles in each of the four areas (human rights, labour, 
environment, anti-corruption) and a measurement of outcomes (UNGP, n.d.). Aside from disclosures on 
anti-corruption practices and measures, there are not any recommendations for information on compli-
ance issues. COP is not even required to be a separate document. UNGP assesses all reports submitted 
by companies and verifies whether there is information reflected in accordance with the ten principles 
and defines the level of COP.

ISO 26000 is an international standard which contains basic principles and core subjects of social 
responsibility (some of which have already been mentioned above) as well as directions on how to in-
tegrate them into companies strategies. It should be mentioned that compliance and ethics are rooted in 
the concept of social responsibility as one of its basic principles is Ethical behavior. ISO clarifies what 
organizations should do to support and promote ethical behavior. Another principle is transparency 
meaning “openness about decisions and activities that affect society, the economy and the environment, 
and willingness to communicate these in a clear, accurate, timely, honest and complete manner” (“ISO 
26000”, 2010). This implies that compliance based on ethics, and reporting constitute social responsibility.

The standards propose companies at appropriate intervals report about their performance on social 
responsibility to the stakeholders affected, notably, in various ways such as meetings with stakehold-
ers, letters describing the organization’s activities related to social responsibility for a defined period, 
website information and periodic social responsibility reports. Recommendations provide a few broad 
characteristics of the report content that companies should consider. Though, the standard gives detailed 
recommendations to sustain social responsibility for companies, as for reporting, there are just brief 
guidelines. Companies are expected to report on the core subjects of social responsibility included in the 
ISO Standard, namely, how they address them applying the principles and practices of social responsi-
bility. An organization should disclose in a clear, accurate and complete manner, and to a reasonable 
and sufficient degree, the policies, decisions and activities for which it is responsible, including their 
known and likely impacts on society and the environment. This information should be readily available, 
directly accessible and understandable to those who have been, or may be, affected in significant ways 
by the organization… and including achievements and shortfalls and the ways in which the shortfalls 
will be addressed (“ISO 26000”, 2010). This also covers a number of compliance issues relevant to fair 
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operating practices that concern ethical conduct in an organization’s dealings with other organizations 
partners, suppliers, contractors, customers, competitors, and the associations of which they are members. 
Particular topics include anti-corruption, antitrust, and consumer issues.

The standards that have been analyzed, in fact, are inter-related as they (OECD, UNGP and ISO 26000) 
promote similar standards for CSR and GRI provides guidelines for reporting on them. The standards 
cover to some extent compliance matters, though they are of a non-biding nature, but still they provide 
a niche for compliance disclosure in the reports.

There are a few more standards on reporting. Another standard that is widely used by companies in 
preparing sustainability reports is the Assurance standard series AA1000 [AA1000 Standards] issued by 
the Institute of Social and Ethical Accountability – “AccountAbility”. Unlike GRI Guidelines the series 
of standards does not provide exact guidelines as to what information or what topics are to be disclosed, 
in particular, the guidelines given do not provide any recommendations about disclosing information on 
compliance. However, they lay down the principles for organizations to understand, manage and improve 
their sustainability performance and thus stay accountable in front of their stakeholders, while evaluat-
ing their adherence to these principles. These principles are: inclusivity, materiality and responsiveness 
which serve the accountability of the company.

Inclusivity is considered as a foundation principle and determines materiality and responsiveness8. 
This encompasses stakeholder’s engagement in the company’s activity and taking into account their 
interests, opinions and expectations to communicate appropriately on how the company considers their 
attitudes, concerns and trust.

Another principle is materiality. Information is material if it or its absence or misrepresentation in the 
report may influence the decisions and behavior of stakeholders or decisions, actions and performance 
of an organization. The criteria of materiality requires non-financial aspects that may cause considerable 
legal, regulatory or financial implications to be included in the report as well as norms and commitments 
established and supported by the business community (“AA1000 Standards”, 2008).

The issue of materiality, as has already been mentioned, has been a matter of dispute for a lengthy 
period of time and currently remains a pressing issue in terms of non-financial reporting. Yet in 2006 
AccountAbility issued “The Materiality Report” devoted to the problem of materiality determination. 
The report puts forward a shift away from the traditional approach (narrow focus on materiality) to a 
sustainability approach (a long-term focus on issues and stakeholders that could affect organizational 
performance). The main idea of the report about distinguishing materiality aspects yields with the ap-
proach that such aspects should be aligned with the strategy of the company, and this should be obvious 
and clear to the stakeholders.

It is noteworthy, that in the report issued 10 years ago compliance was already mentioned as a topic 
for disclosure reflecting the role of stakeholders in raising the significance of compliance issues:

Stakeholders are not just passive observers of business practice, they are actively engaged in trying to 
change what is material to the businesses bottom line. For example, advocates of anti-corruption have 
advanced the law, policies and practices in ways that have turned ‘acceptable ways of doing business’ 
involving illegal transactions into a growing liability. Environmentalists, increasingly working with 
business, have turned the spectre of climate change into material risks and opportunities across markets 
(AccountAbility & LRQA, 2006). 
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However, at that time, compliance was still not as much considered as a strategically material issue 
but relevant to the report as an issue of interest to some stakeholders.

Since the debate fails to demonstrate how business performance can make the biggest difference in 
addressing social and environmental issues, most external stakeholders remain focused on compliance, 
while mainstream investors ignore these issues altogether because the business fails to demonstrate 
why they are important to business success… Businesses will still need to disclose their performance 
with respect to laws, commitments and voluntary initiatives where they have identified a compliance 
responsibility or an area of information demand. But they should put clear emphasis on the issues that 
are critical to their strategic goals. (AccountAbility & LRQA, 2006). The report clarifies the criteria 
to be used to determine if the issue is material. It should be aligned to long-term business success; be 
important to stakeholders and business; align with the strategy.

As the authors have considered compliance from the CSR perspective, characterized it as an inte-
gral component of CSR, revealed the role of different compliance programs in sustainability, economic 
development (ex. anti-corruption, antitrust, AML) and impact for stakeholders (ex. data privacy), there 
should not be any doubt that the issue of compliance is material for a company’s performance and 
sustainability in contemporary business. Since compliance offers a potential for a successful and sus-
tainable organization and community, its importance for business and stakeholders is undeniable and 
if it is treated as a component of CSR, it should be also integrated into company strategy. CSR is taken 
seriously only in a mature organization with extensive compliance culture, says Brian Fahey (2016), 
CEO at “MyComplianceOffice”9. Integration of CSR issues into the system of corporate governance 
and the total management system is also taken into consideration for assurance of a company’s reports.

The third principle set by AccountAbility is responsiveness. This is about how an organization re-
sponds to the issues of stakeholders that affect its sustainability performance and are addressed through 
decisions, actions and performance, as well as communication with stakeholders. The standard speci-
fies this as: establishing policies, objectives and targets, governance structure, management systems 
and processes, action plans, stakeholder engagement, measurement and monitoring of performance or 
assurance. This means that the company is expected to disclose to the interested public considerable 
information including issues related to corporate governance, risk management and compliance (as a 
part of these aspects of company performance).

Based on the AA1000 Standards it can be concluded that a sustainable organization is one that not 
only admits and bears responsibility towards stakeholders, but also integrates the principles of responsible 
behavior into its strategy and reports on that. Therefore, compliance is a matter for disclosure.

The next reporting standard that is becoming popular nowadays is Integrated Reporting (IR). This 
is an initiative of the International Integrated Reporting Council [IIRC]. IR is about demonstrating how 
organizations’ resources create value including in the social sphere (social capital). An IR approach is 
specifically focusing on a “creating value” aspect as it provides information not only about financial 
highlights but also about a company’s strategy, performance and decision-making process thus giving 
investors insights in a broader context enabling them to see the correlation between sustainable devel-
opment and financial performance (IIRC, 2015). According to IR approach, sustainable development 
is also becoming a mainstream concern on a par with financial stability. That is why organizations are 
demanded of to disclose non-financial results on their performance as well to provide investors with 
overall feedback on the management of their investments. The perspective is that investors also have 
responsibility for companies’ performances: “Investors are the owners of the companies and they have 
to become more proactive in demanding more from the management of those companies, not only in 
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terms of financial returns but also social responsibility etc., given that that will have an increasing 
value for investors as the public and the customers value more and more the way that companies behave 
themselves”, says R. M. Guedes, Head of European Equity Strategy, MainFirst Bank (IIRC, 2015). The 
supporters of IR suppose that IR benefits both investors and companies: investors using non-financial 
information can improve their decision-making processes on investment and companies can enhance 
corporate transparency and encourage sustainable investment.

The IR framework does not contain particular compliance issues to be disclosed, however, the general 
issues about the organization include culture, ethical principles and values; the aspect “Governance” 
covers issues relevant to value creation including “specific processes used to make strategic decisions 
and to establish and monitor the culture of the organization, including its attitude to risk and mechanisms 
for addressing integrity and ethical issues” (IIRC, 2013). The growing role of compliance in sustainable 
development increases the attention and requirements of investors and other stakeholders to its disclosure 
and within the IR approach can be considered as a material issue as well.

Finally, is the The International Standard on Assurance Engagement 3000 (ISAE3000) issued by 
the International Federation of Accountants [IFAC] as the standard that sets the procedure to collect/ 
select reliable information for assurance of non-financial reporting. The standard provides basic prin-
ciples and a general framework for the practitioner10 rather than certain topics for disclosure. It does 
include categorization of the range of possible underlying subject matters and information on them. In 
particular, “Aspects of behavior” contains “Compliance” – information on the entity’s compliance with 
specific legal or regulatory requirements, an internally developed code of conduct or an agreed level of 
performance (such as the number of times a particular committee is expected to meet in a year). Since 
“compliance” is separately distinguished as a subject matter for reporting the authors place it among 
essential issues of non-financial reporting.

Through analysis of acknowledged and reliable guidelines and standards in non-financial reporting 
the researchers conclude that: there are recommendations on disclosing certain compliance issues, the 
topic on compliance is becoming an integral component of companies’ responsible behavior and a mate-
rial aspect of sustainable development.

Let’s consider further grounds for and driving factors of compliance issues’ expansion in sustain-
ability reports. D. Kennedy-Glans and Dr. Bob Schulz over 10 years ago signified corporate reporting on 
companies’ integrity commitments and actions, independent measurement and verification of alignment 
between corporate intention and corporate actions, and corporate management’s response to deficiencies. 
“Without an ability to effectively judge corporate business integrity, public opinion and media report-
ing by corporate critics predictably sway stakeholders” (Kennedy-Glans & Dr. Bob Schulz, 2005, pp. 
26-27). As they write, even at that time stakeholders had been challenging corporations to address less 
tangible non-financial indicators in reporting like stakeholder and government relations and impacts 
of investment on communities. They provide statistics that in 2003 about 100 of Europe’s top corpora-
tions surged in ethical reporting in their annual reports. Though there were some companies issuing 
social accountability or sustainability reports then, there was not a standardized practice for reporting 
on non-financial objectives or outcomes. Even then, however, the authors emphasized the importance 
of companies’ communication to stakeholders on business integrity and what is more – the companies 
had ought to assess their practices against their commitments on integrity (Kennedy-Glans & Dr. Bob 
Schulz, 2005, p. 141). Since then, though the standards of non-financial reporting have been developed, 
including guidelines and more clarity on compliance and ethics issues reporting, still for now, reporting 
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on integrity practices and compliance remain outside of mandatory requirements. Let us next understand 
changes in social requests regarding disclosing this information in sustainability reports.

Recent surveys reveal that there is an increase in stakeholders’ inquiries for sustainability reporting 
driven by the divergent needs and interests of an increasing number of stakeholders: “In today’s economy 
there’s a whole range of changing expectations from stakeholders — be they investors, employees or 
wider society. Different users look at sustainability information from different perspectives, and therefore 
accrue different benefits and insights”, says Ernst Ligteringen, Chief Executive of GRI (EY &GRI sur-
vey, 2014, p. 6). EY point out that the approach to sustainability reporting has shifted to risk reduction 
and mitigation (i.e. how companies operate with regard to inherent risks to their business). According 
to EY, compliance and operational performance are becoming more influential in sustainability strategy 
(EY & GrinBeez Group, 2013).

Yet another survey of practices in preparing reports on CSR issues (sustainability reports) worldwide 
was conducted by KPMG in 2013. In general, the survey demonstrated an incremental increase of report-
ing globally (of 7 percent since 2011) what is becoming “a mainstream business practice worldwide” 
and among the world’s largest 250 companies the CR reporting rate remained more or less stable at 
93 percent. They provide an assessment of report quality in accordance with several criteria (7 quality 
criteria: strategy, risk and opportunity, materiality, target setting and indicators, suppliers and the value 
chain, stakeholder engagement, governance of CR, transparency and balance) which correlate with the 
principles of preparing sustainability reports in accordance with GRI G4. Based on these criteria KPMG 
conclude that one quarter of surveyed companies (G25011) achieved an overall quality score of 80 (out 
of 100) or above. These companies demonstrated a superior understanding of the impact of social and 
environmental issues on their business and reported on their strategy, performance and interaction with 
stakeholders more than others. Relying on the overall results of the survey, they conclude that there is 
room for improvement in the quality of reporting on CR issues. They do not provide a more detailed 
analysis of the topics included in reports or assessment of materiality aspects considered by the companies. 
Likewise, the research does not bring to attention compliance issues disclosure in the reports, however, 
the research revealed that among sustainability-related risks a large number of companies distinguish 
components of compliance risk: reputational risk is the most commonly cited type of business risk, as 
well as regulatory risk and legal risks (“KPMG survey”, 2013) 12. Consequently, management of compli-
ance risk aspects is becoming a vital issue for sustainability and reporting on it.

On the same point, recent research by Thomson Reuters emphasizes another component of compliance 
risk – a conduct risk – and finds that it is becoming of high significance within managing regulatory 
risk as its “biggest driver” (English & Hammond, 2015). A conduct risk relates to unethical behavior. 
For example, the Australian Securities and Investment Commission defines conduct risk as:

The risk of inappropriate, unethical or unlawful behavior on the part of an organization’s management 
or employees. Such conduct can be caused by deliberate actions or may be inadvertent and caused by 
inadequacies in an organization’s practices, frameworks or education programs. Conduct risk can have 
significant ramifications for an organization, its shareholders, clients, customers, counter-parties and 
the financial services industry. 

“Conduct risk is the threat of financial loss to an organization that is caused by the actions of manag-
ers and employees. The term conduct risk is typically used in the financial sector to describe risks that 
involve a breakdown of corporate culture and ethics, and that do not fall under other risk categories, 
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such as credit, liquidity, market and operational risks” (Rouse, 2016). So, the lack of ethics and compli-
ance culture may put the company at risk on a par with other risks, and this particular risk is becoming 
increasingly important. This concern should not be regarded as a duty of the compliance manager alone, 
but the entire management. “Firms should also be aware that good compliance officers will not choose 
to stay at firms with poor cultures and attitudes to compliance. Anecdotally, experienced compliance 
officers are already voting with their feet and moving to firms with a strong, positive approach to conduct 
risk, compliance and good customer outcomes” (English, & Hammond, 2015).

It’s remarkable that Citigroup in its 2015 Annual report stresses the point of conduct risk:

U.S. and non-U.S. regulators have been increasingly focused on “conduct risk,” a term that is used to 
describe the risks associated with behavior by employees and agents, including third-party vendors utilized 
by Citi, that could harm consumers, investors or the markets, such as failures to safeguard consumers’ 
and investors’ personal information, failures to identify and manage conflicts of interest and improperly 
creating, selling and marketing products and services. In addition to increasing Citi’s compliance risks, 
this focus on conduct risk could lead to more regulatory or other enforcement proceedings and litiga-
tion, including for practices which historically were acceptable but are now receiving greater scrutiny.

KPMG survey of 2015 does not provide essential new findings but worth mentioning are the continu-
ing growing rate of CR reporting among the G250 – over 90 percent, and also inclusion of CR data in 
annual financial reports as a firmly established global trend. The issue of quality has remained opened 
since 2013 for many countries and the questions “what?” and “how?” to report are still relevant. No-
tably, in 2013 Asia Pacific countries demonstrated the most significant increase in CR reporting rates, 
in 2015 the companies “in this region tend to focus on demonstrating compliance and managing risks, 
particularly in relation to supply chain, community and human rights issues” (“KPMG survey”, 2015).

So, observation of recent trends in sustainability reporting identifies the brewing need for reflecting 
compliance issues in the reports. And with time one can expect more explicit information disclosure on 
compliance among CSR issues. Some compliance issues are already rooted in reports on sustainability 
like ethics, integrity and anti-corruption. Counteracting corruption as a priority issue for civil society 
organizations also demands a high level of transparency from businesses (KPMG, GRI, UNEP & Centre 
for Corporate Governance in Africa, 2013). Anti-corruption has become such a global issue that compa-
nies are expected to disclose their actions against bribery and corruption not so much in the interests of 
shareholders as a measure to protect business from being penalized for breaking anti-corruption legislation 
but in the interests of the world economy and society. All the guidelines considered above relied on by 
companies in preparing sustainability reports include a topic on anti-corruption measures. Even GRI G4 
and now GRI Standards in comparison to other aspects provide more detailed issues to be disclosed on 
the measures taken against corruption such as risk assessment, training and communication, confirmed 
incidents of corruption, measures against employees including disciplinary sanctions or dismissals and 
cases of terminated contracts with business partners due to revealed incidents of corruption. So, while 
companies are expected to report on their anti-corruption measures, they decide at their own discretion 
how explicitly to present information about their anti-corruption programs in public reports, and the 
outcomes of these decisions reflect their transparency as the cornerstone of the fight against corruption 
and accountability to their stakeholders.

Assessment of anti-corruption programs disclosure is already available to society. Since 2012 Trans-
parency International (TI) has been evaluating the transparency of corporate reporting among the largest 
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publicly-listed and traded companies and of leading emerging market companies. Companies are being 
assessed on three criteria including anti-corruption programs, and examination of reporting on anti-
corruption programs, together with further transparency practices, TI has been evaluating since 2008.

The TI report for 2014 revealed that 97% of companies committed to comply with laws. In particu-
lar, the report provides an overview of companies declaring prohibition of facilitation payments, their 
transparency in political contributions and consistency of anti-corruption policies with criteria used to 
assess the anti-corruption programs dimension in the report including geographical criteria.

Based on the results of corporate reporting transparency, TI annually ranks companies. It also calls 
for governments and regulatory bodies, investors and even civil society organizations to demand greater 
transparency from multinational companies. The main finding of the report is that, according to the three 
parameters, market-leading companies continue to achieve the best results in anti-corruption transpar-
ency, indicating that such companies strive to disclose their anti-corruption programs. Overall ratings 
show that the best performers are European companies and the worst performing are Asian companies, 
while there were only three large corporations from Russia included in the report.

In 2015 TI issued a report on the transparency of the world’s telecommunications companies. The 
telecommunications sector, which is defined for the purposes of this report as the information and com-
munication technologies (ICT) sector, plays a critical role in today’s social, cultural and business life. 
The total market value of the major publicly listed companies in the sector is approximately US$2 tril-
lion (TI report, 2015).The telecommunications sector in particular is affected by the risks of corruption 
inherent in its business transactions. For telecom companies, as for other companies, the first line of 
defence against the risk of bribery and corruption is a comprehensive anti-corruption program that is 
fully implemented and monitored on a continuing basis (TI report, 2015).

The survey revealed that 35 telecommunications companies assessed in this study achieved an average 
of 65 percent, out of a possible 100 percent, in regard to reporting on their anti-corruption programs. 
The average result in this dimension was the best among the three dimensions that were evaluated: 
commitment to comply with laws, confidential reporting channel and leadership support. Three leading 
companies that achieved a perfect score of 100 percent were Germany’s Deutsche Telekom, France’s 
Orange and Alcatel-Lucent. A group of Nordic companies: Telenor, Ericsson and TeliaSonera, followed 
closely behind with a result of 96 percent. Overall ratings demonstrated that as in the 2014 report the 
best performers for reporting on anti-corruption programs are European companies with the highest 
average score achieved at 85 percent. The worst scoring companies were Asian companies, with an 
average result of 37 percent.

The publication of elements of anti-corruption compliance demonstrates a company’s commitment 
to fighting corruption as well as its adherence to fair business conduct and integrity, and increases its 
responsibility and accountability to stakeholders and the public.

At this stage of the research it can be concluded that companies are expected to report on their trans-
parency practices and certain compliance programs, most of all, anti-corruption which is becoming 
more an obligation than a voluntary disclosure. This tendency can be already evidenced by EU Directive 
2014/95/EU which mentions that the public-interest entities are expected to report on anti-corruption 
and bribery matters.

This research revealed the real value of compliance to sustainable development and this becomes a 
strong argument for information on compliance to be reflected in sustainability reporting. Moreover, there 
are studies proving the real financial value of compliance to the companies. For instance, prof. Curtis 
C. Verschoor of DePaul University and others analyzed the company’s financial growth by measuring 
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Market Value Added (MVA) of the Standard & Poor’s 500 and revealed that companies classified as 
having superior corporate governance substantially outperformed their less ethically focused competi-
tors, to the tune of an average of $9.4 billion in 2004 (Verschoor, 2004). Another study, by the Aspen 
Institute and management consulting firm Booz Allen Hamilton, similarly found a financial benefit from 
strong corporate values: they found a strong correlation between financial performance and a focus on 
ethics and core values. There are studies that also prove that ethics and corporate culture aid hiring and 
retaining top quality employees and ensure productivity among U.S. employees: “Unethical behavior has 
a strongly deleterious effect on employee morale and distracts employees from the company’s business 
at hand” (Biegelman, 2008).

Therefore, based on the results of these surveys compliance can be considered as an asset, and as 
it is an asset, it must be reported! Then, the questions that are of most concern about the quality of 
sustainability reports –“what?” and “how?” to report – are of primary relevance for compliance infor-
mation disclosure as there is uncertainty on the range of issues, structure and volume of information to 
be included since there is not any framework or explicit recommendations in this regard. Disclosure of 
compliance information in the reports is an emerging practice and there are business and public drivers 
to make it a regular practice in time. The next stage of this investigation will be devoted to the survey 
of information disclosure on compliance in the sustainability reports of the world’s leading companies 
to assess the trend and progress achieved in this respect.

Disclosure of Compliance in Sustainability Reporting

Data and Methodology

The practical part of the research is devoted to the analysis of a review of companies’ public reports 
(annual, sustainability, integrated, etc.). The main achievement of the research will be the outcome of 
companies’ reports surveyed to identify the trends and measure the advancements in disclosing infor-
mation on compliance in the public reports. In reviewing corporate reporting documents the approach 
of KPMG was followed to studying corporate sustainability reporting and the reports of G250 (250 
leading world companies of Global Fortune 500 list) were analyzed. The rating of G500 for 201513 was 
used – the latest available rating at the moment of the beginning of the project. GRI sustainability re-
ports database14 was accessed in addition to company websites to obtain company reports. To compare 
information on compliance disclosure in a timeline perspective the reports for two different years were 
taken: reports published in 2016 for 2015 or the most recent available reports alongside the reports for 
2011 mainly. However, besides sustainability reports the research also covers annual reports for 2 years 
in accordance with the latest KPMG surveyed global trend to include information on CSR in annual 
reports. Thus, results and findings of this research are based on the review of approximately 1000 public 
reports in the sample (Table 1).

Since there aren’t any strict requirements on providing information on compliance in public reports, 
to bring the assessment to a common standard the following table was developed (see Table 3). The table 
includes basic criteria to appraise the compliance system in a company and thus to assess what aspects 
of compliance a company discloses. The Table 2 comprises 4 main criteria:
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FINDINGS

A review of the latest reports published mainly in 2016 revealed that the information on the companies’ 
Code of Conduct, anti-corruption practices, training and hotlines is commonly reported by the compa-
nies in the public reports (over 50% of the companies in the scope – see table below for the statistics). A 
lower % of the companies on the list (just over 30%) provide information on their compliance function 
(composition, place in organization’s structure, competences and roles) among which about 15% men-
tion a collegial body – (Committee) to define strategy and coordinate activities to manage compliance 
risk and other issues of ethics and compliance (see Table 4).

Less often one can find information on elements of compliance systems (Table 5). For instance, few 
companies declare on their “tone from the top” practices. A good example of such initiative is imple-
mented and declared by BMW where managers sign a declaration on implementing this principle. More 
frequently the companies declare on their responsible interaction with third parties and their compliance 
requirements for suppliers and service providers. Rarely reports contain information on other elements 
of compliance system like risk-assessment, due diligence, compliance audits and compliance system 

Table 2. Criteria for assessment

Company Year

General information on compliance General information on compliance and 
ethics: information on the Code of Conduct, 
ethical principles and values, information on 
compliance function, other general information

Code of 
conduct and 
values

Compliance 
function Other

Elements of compliance system Elements of compliance system: these include 
the most essential and commonly described 
integral components of a compliance system: 
tone from the top, training and communications, 
whistleblowing system and other elements, for 
example, risk-assessment, due diligence, etc.

Tone from the 
top

Communications and 
training

Hotline 
(reports on 
violations)

Others

Compliance programs Information about compliance programs: anti-
corruption, data privacy (most disclosed in the 
reports) and any others (antitrust, AML, etc.)Anti-corruption Data privacy Others

Total number of pages 
devoted to compliance

Separate paragraph 
“Compliance” Type of report

Number of pages devoted to compliance 
(approximation varying on the font, format and 
style of the text allows to estimate the volume of 
information allotted to compliance); a separate 
section devoted to compliance and ethical 
issues; type of report reviewed (sustainability, 
annual, integrated, etc.).

Table 1. Sample

G250 companies (KPMG approach)

GRI sustainability reports database

Non-financial and Annual reports

Reports over a 4 year period for 2015/14 and 2011/2010

In total: around 1000 reports
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effectiveness assessments. A small number of companies like BMW, JP Morgan Chase, Deutsche Tele-
com, Deutsche Post, McKesson provide expanded information on their compliance systems components.

More regularly the companies include information on compliance programs in the reports. Data 
privacy compliance program is in second place after anti-corruption among disclosed compliance pro-
grams. Other compliance programs described in the reports are antitrust, AML, insider compliance, with 
fewer environmental compliance and product stewardship (typically for food industry, pharmaceuticals 
and oil companies). Human rights programs while topical elsewhere in reporting are however, regularly 
omitted from compliance section. There is an apparent tendency to distinguish a separate paragraph for 
compliance issues which is often named “Ethics” or “Business Integrity” (over 40% of the companies 
which reports were examined) (Table 7).

The majority of companies demonstrate stable disclosure of unchanged quantity of information on 
compliance from year to year. This is evidence that compliance issues have become conventional to 
disclose. 20% of companies (most of which are Chinese) demonstrate no progress on disclosure and 
provide no information on compliance in the reports (Table 6).

It is worth mentioning that among all companies of which reports were analyzed during the survey 
Walmart is the leader in publicly disclosing information on compliance. Since 2014 the company has 
been issuing A Global Compliance Program Report in line with enhancing anti-corruption programs as 
a consequence of corruption practices revealed in Mexico for obtaining licenses and permits for opening 
new stores. In their report Walmart declares what they have done since the violations were revealed and 
investigations started in cooperation with DOJ and SEC to improve the company’s compliance program. 
The first report issued in 2014 is the most expansive and contains information on the development of 
Walmart’s compliance program, in particular: how the compliance function has been reorganized, de-
scription of its structure, whom they have hired and how the compliance staff has been enlarged; review 
of compliance trainings, update of policies and procedures, enhancement of compliance-related systems; 
overview of all (14) compliance areas within the compliance program with brief information on the 
main changes and improvements in each area. The main attention is given to anti-corruption practices as 
the priority activity in light of the investigation. There is a separate Global Anti-corruption compliance 
officer for a group of companies.

Subsequent reports for 2015 and 2016 include information on consequent measures and steps the 
company took for the reported year in improving its compliance system, making reports informative and 
dynamic. Notably, the title of the report for 2016 has been changed to global Ethics and Compliance 
Program Report.

The companies that provide the most informative and qualitative reports include details that dem-
onstrate the dynamics of compliance in their organizations, progress, and success or failure to reflect 
an objective overview of compliance outcomes for a reporting period. They do not only refer to aspects 
evidencing the presence of compliance function but provide broader details to assess its functioning and 

Table 6. The progress in a 4-year timeline

Obvious expansion of information devoted to compliance in reports 20%

Stable disclosure 60%

No progress on disclosure 20%

No info on compliance in reports Chinese companies
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effectiveness, in particular: inform on performed results, number of trained employees and their input 
or contribution into external projects in collaboration with other organizations (e.g. Siemens integrity 
initiative against corruption; Annual compliance seminar by Diamler Compliance Academy; the Hitachi 
Group Compliance Conference; International collaboration on compliance (“International Compliance 
Days”) by Deutsche Telecom); Participation in collective actions initiatives on business ethics and anti-
corruption by BHP Billiton; IBM collaborates with universities to deliver ethics and integrity seminars). 
Best practices describe plans and strategy on compliance; disclose information on legal proceedings, 
fines or investigations and assigned monitor; write on achievements and awards; share different activi-
ties to promote compliance e.g. surveys of employees awareness on ethics and compliance, promotion 
of compliance days, distribution of compliance materials (Table 8).

Analysis of public reports has also shed light on certain problems in the disclosure of information 
on compliance (Table 8). The main and most recurring drawback is the disparity of the information 
provided on compliance in the reports; information is not always structured to the principle of inclu-
sion, information in the report is not always clear, making it difficult to perceive and to understand the 
compliance system in the company as a whole.

A further observation of the research is that information on the topic of ethics and compliance is often 
duplicated from the contents of the Code of Ethics, is not always updated and is a repeat of the reports 
of previous years. Therefore the content of the compliance sections is not always informative, often 
presented only in the form of general abstractions and statements of abidance with the requirements of 
the law. There is much less information about achievements, innovations, changes, successes or plans, 
that are a description of any progress of the company (implying a public report) including in the field 
of compliance. These observations raise the issue of the quality of information disclosed, which also 
remains relevant in general for non-financial reports. These issues require further consideration.

A notable fact is that through the reports of certain companies one can observe their approach to 
compliance and ethics as an integral component of CSR. The following findings evidence that a number 
of companies correlate compliance with the interests of third parties and CSR. The Trafigura Group 
(commodity trading) conducts a Materiality assessment among its stakeholders both internal and external 
to reveal and prioritise their objectives and interests. Their research finds that compliance is among the 
3 greatest materiality issues for stakeholders next to transparency and social license to operate. Cisco 
considers ethical conduct within its CSR priorities, Toshiba declares that it places the highest priority 
on compliance as a part of CSR. Metro Group refers compliance and combating corruption to good 
corporate governance and social engagement and identifies these issues as of high relevance both for 
stakeholders and for the group.

Table 7. Other results on disclosure

Data privacy 36%

Compliance function 33%

Compliance or Ethics Committee 15%

Separate paragraph on compliance and Ethics Over 40%
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CONCLUSION

So far, based on the outcomes of conducted analysis, it can be concluded that disclosing information 
on compliance is a developing practice and there are business and public drivers to make it a regular 
practice in a while. The reports that were analyzed confirm that companies in a varying degree include 
information on compliance and it is expected to observe a positive trend further during the recent years.

In general, the observation of companies’ reports revealed an obvious trend to disclose information 
on compliance issues. The survey distinguishes a range of leading companies that set a benchmark in 
disclosing information on compliance and underlines its role in CSR. The reports of approximately 50 
companies (20% of sample) demonstrate obvious expansion or greater inclusion of information devoted 
to compliance in reports. Among these companies there are company-leaders who explicitly provide 
information on compliance. These are: Walmart, Volkswagen, Siemens, Bayer, Samsung Electronics, 
Citigroup, BMW, Societe General, HP, JP Morgan Chase, Bank of America, Hitachi, Deutsche Telecom, 
Deutsche Post, Sony, Vodafone, BHP Billiton, Toshiba, Deutsche Bank, Intesa Sanpaolo, Renault, Lock-
heed Martin Corporation, Sanofi. The reports of these companies can be an example of best practices in 
disclosing information on compliance. These companies not only provide the maximum information on 
compliance in their organizations but also demonstrate its development, highlights and progress. Cer-
tain companies demonstrate considerable increases in the amount of information provided, for instance, 
Samsung Electronics (increase from 4 to 20+ pages on compliance issues); Sony (from 1 to 8 pages); 
Toshiba (from 4 to 14 pages).

A review of current trends and the findings of the study can serve as an incentive for companies to 
disclose information on compliance in a more detailed, structured and explicit way. The results of the 
survey offer a valid input into the advancement of corporate reporting practices and benefit the improve-
ment of reporting quality. The research is particularly relevant for further progression and strengthening 
of focus on compliance as a supportive factor of CSR and sustainable development.

A considerable achievement of the research is in revealing both best practices and shortcomings in 
disclosing information on compliance in public reports that can be considered and used as recommen-
dations by companies.

Table 8. Analysis of information disclosed about compliance

Best Practices in Disclosing Information on Compliance Revealed Negative Aspects/ Shortcomings

✓ Highlights in reported period ✗ Information on compliance is dispersed 
throughout the reports, not structured

✓ Plans and strategy on compliance ✗ Information repeats from year to year

✓ Participation in external activities and initiatives ✗ Information duplicates Ethics code or Code of 
Conduct

✓ Detailed statistics on training and messages or incidents reported to a hotline

✗ The content is not informative, often just 
statements about compliance with the law and 
legal requirements or mentioning of particular 
compliance aspects without details.

✓ Litigations, investigations, information on assigned monitor

✓ Activities in compliance: Corporate Ethics week, Compliance/ Integrity week, 
Ethical surveys, Compliance Handbook or Manual

✓ Awards
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ADDITIONAL READING
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KEY TERMS AND DEFINITIONS

AML (Anti-Money Laundering): A compliance program aimed at prevention of money laundering 
through its operations and transaction.

Anti-Corruption: A compliance program aimed at prevention of corruption practices within a com-
pany and promotion of anti-bribery and corruption principles and measures into the society.

Compliance Program: A developed by a company a system of controls and ethical standards to 
mitigate risks in a certain business processes.

Conduct Risk: A risk of damage to stakeholders or a company as a result of unethical behavior of 
management or employees of the company.

CSR (Corporate Social Responsibility): Business responsibility of organizations to contribute to 
social, economic, and environmental development of the community to ensure its sustainability.

Data Privacy: A compliance program aimed at protection of personal information about any indi-
vidual the company may poses.

GRI Standards: International guidelines on preparing sustainability reporting.
ISO 26000: International standard on developing and implementing principles of corporate social 

responsibility into company’s strategy and business processes.
Sustainability Reporting: Any type of non-financial report of an organization which provides in-

formation on its CSR performance, including, its contribution into economic, social, and environmental 
spheres of a community life.

ENDNOTES

1  Low quality and quantity of SARs (suspicious activity reports) submitted to law enforcement 
agencies, the level of awareness in the relevant private sector institutions about money laundering 
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responsibilities, ignorance of KYC (know your customer) rules, persistent problems with compli-
ance and awareness of how to make effective AML decisions, ineffective supervision by respective 
authorities due to their diversity and different standards (based on Weaknesses in the Supervision 
of the UK’s Anti-Money Laundering Rules and the above mentioned researches).

2  See information on World’s Biggest Data Breaches at http://informationisbeautiful.net/visualiza-
tions/worlds-biggest-data-breaches-hacks/

3  Sustainability reporting can be considered as synonymous with other terms for non-financial re-
porting: triple-bottom -line reporting, corporate social responsibility (CSR) reporting, and more. 
It is also an intrinsic element of integrated reporting – a more recent development that combines 
the analysis of financial and non-financial performance (globalreporting.org). According to KPMG 
survey of Corporate Responsibility Reporting of 2013 terminology used for reporting varies con-
siderably between companies: Sustainability, Corporate social responsibility (CSR), Corporate 
responsibility (CR), Sustainable development, Corporate citizenship, Environmental and social 
report and others. However, the report also provides that the most commonly used term is still 
‘sustainability’ report (43 percent). And in this research the term “sustainability report” will be 
mainly used. KPMG explains that they use the term ‘corporate responsibility’ also relatively to 
the term ‘sustainability’ and other similar terms. KPMG survey also revealed that the majority of 
companies (51 percent) include information on CR in their annual financial report. This figure has 
risen dramatically in comparison to 2008 (9 percent) and 2011 (20 percent), showing growing ac-
ceptance that CR issues are material for business. Retrieved from https://www.kpmg.com/Global/
en/IssuesAndInsights/ArticlesPublications/corporate-responsibility/Documents/kpmg-survey-of-
corporate-responsibility-reporting-2013.pdf

4  This research refers to GRI G4 Guidelines which were in effect at the time of research conduct. In 
2016 the Guidelines were transformed into GRI Sustainability Reporting Standards (GRI Standards). 
A brief overview of changes in accordance with transition is given below, in particular, relevant to 
compliance issues.

5  Aspect “Compliance” in environmental category (G4-EN29), Aspect “Compliance” in social cat-
egory, sub-category “Society” (G4-SO8), Aspect “Customer Health and Safety” (G4-PR2), Aspect 
“Product and Service Labeling” (G4-PR3), Aspect “Marketing Communications” (G4-PR7).

6  Many of G250 companies are unable, or choose not to explain the process used: 41 percent of 
the reporting companies do not explain the process they use and only a small minority (5percent) 
assess material issues on an ongoing basis.

7  Below is analysis of some compliance aspects disclosed in sustainability reports prepared in ac-
cordance with GRI G4 guidelines by different entities of one group – Ernst&Young group. For 
example, EY US in their Sustainability report for 2015 identify anti-corruption as a material aspect 
but specify only one indicator relevant to the aspect – about communication of policies and proce-
dures (G4 -SO4) and general information on management approach to the aspect (DMA). However, 
in the comments they provide some overall statistics on all compliance trainings and include this 
information into the paragraph about Code of Conduct, while in the context of the report the para-
graph “Anti-Corruption” contains very brief and general statement on anti-corruption approach. 
There is also no information nor comments on any reported incidents (if there were any and what 
actions were taken) and risk assessment procedure. The report contains a section about data protec-
tion which is considered as “an essential part of EY US’ professional services to clients”, providing 
statistics on training completion in information security and data protection by new employees, 
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however, the aspect “Customer privacy” is not defined as material and there is no information if 
there were any complaints about breaches of customer privacy or cases of data leaks. Report re-
trieved from http://www.ey.com/Publication/vwLUAssets/ey-us-sustainability-report-2015/$FILE/
ey-us-sustainability-report-2015.pdf. EY NL (Netherlands) issue an Annual integral review which 
correlates with GRI G4 and the Transparency report. In reports for 2014/2015 EY NL identify anti-
bribery and customer privacy as material aspects, but however, do not provide details in accordance 
with GRI G4 indicators. As for an anti-bribery aspect – only a general management statement 
without information on trainings conducted, risk assessment or incidents of non-compliance in 
the Transparency report. The same applies to the customer privacy aspect – a general statement, 
the report contains one complaint in relation to (probably) customer privacy, however, no details 
about the case. Reports retrieved from https://www.ey.com/Publication/vwLUAssets/EY-nederland-
integrated-annual-review-2014-2015/$FILE/EY-nederland-integrated-annual-review-2014-2015.
pdf ; https://www.ey.com/Publication/vwLUAssets/EY-gri-g4-content-index-2014-2015/$FILE/
EY-gri-g4-content-index-2014-2015.pdf ; https://www.ey.com/Publication/vwLUAssets/EY-
netherlands-transparency-report-2015-volume-2/$FILE/EY-netherlands-transparency-report-2015-
volume-2.pdf EY Turkey issued its first Sustainability report for 2014. It identifies anti-corruption 
and customer privacy as material aspects based on GRI G4. In comparison to two previous reports 
there is also general information on anti-corruption, however, some statistics are given regarding 
trainings. As for customer privacy aspect – more extensive information is provided. Report retrieved 
from http://www.ey.com/Publication/vwLUAssets/EY-turkey-sustainability-report-2014/$FILE/
EY-turkey-sustainability-report-2014.pdf. EY Russia issues Corporate responsibility report for a 
two-year-period. The last available report reflects information for 2013 and 2014. Like in Turkish 
and US reports there is a similar abstract on data protection, however, no information on breaches of 
customer privacy or trainings conducted (as in US). The information on anti-bribery is not explicit, 
but statistics on trainings is provided. Report retrieved from https://www.ey.com/ru/en/about-us/
corporate-responsibility/ey-corporate-responsibility-report-2013-2014-foreword This overview 
of the reports by no means is either a critical review or a verification of information disclosure in 
accordance with GRI G4. It is presented as an example to demonstrate how companies disclose 
information relying on GRI G4 guidelines in their reports.

8  Inclusivity is the starting point for determining materiality. The materiality process determines 
the most relevant and significant issues for an organization and its stakeholders. Responsiveness 
is the decisions, actions and performance related to those material issues.

9  See https://mco.mycomplianceoffice.com/home
10  A person conducting the assurance engagement (usually the engagement partner or other members 

of the engagement team, or, as applicable, the firm (ISAE 3000 (Revised), Assurance Engagements 
Other than Audits or Reviews of Historical Financial Information).

11  250 companies from a Global Fortune List.
12  Reputational risk: damage to corporate reputation from being seen to do the wrong thing– men-

tioned by 53 percent of reporting G250; regulatory risk: complex and rapid changes to the regula-
tory landscape companies – mentioned by 48 percent, legal: exposure to potential legal action, for 
example, over non-disclosure of environmental, social and governance information – 21 percent 
(KPMG survey, 2013).

13  See the list here http://fortune.com/global500/2015
14  See GRI database here http://database.globalreporting.org/search
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ABSTRACT

Today, companies are trying to move from an existing linear business model of production to a circular 
one. This transition is not easy and demands contextual changes beyond the control of the company. 
Circular economy (CE) pursues closing material flows in productive systems to maximize the utilization 
of available resources. Thus, different circles to reduce, reuse, recycle, re-manufacture, recover, and 
recycle are produced along supply chain during the cycle of life of a product. Despite an innovative ap-
parel, little is known about the companies with disruptive business models and supply chain structures 
that have emerged in the recent years.

INTRODUCTION

Companies are currently trying to move from the existing linear business production model to a circular 
one. Van Loom et al. (2018) has advised that this transition will not be easy and will demand contextual 
changes beyond companies’ control, such as changes in legislation, new modes of financing or changes 
in consumer behaviour, in addition to the needed changes inside the companies. The circular economy 
(CE) pursues the creation of closed material flow in productive systems to maximise the use of avail-
able resources. Along the supply chain different circles are therefore created to reduce, reuse, recycle, 
remanufacture, recover and redesign material during the life cycle of a product. 
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The life cycle of a product (including the circular production cycle) has three basic phases: pre-
production, production and post-production (Turon & Czeech, 2017, quoted in Zielecki, 2006). During 
the pre-production phase, product design, market definition, materials and production processes are 
developed. In a CE, product design waste should be reduced in the pre-production phase by choosing 
appropriate materials that can decrease harmful substance emissions; so, for example, fossil energy re-
sources could be replaced by renewable ones (Szita, 2017). Manufacturers will therefore look for ways 
to reduce consumption of raw materials by reusing products, components and materials (Van Loon et 
al., 2018). In a circular supply chain, a relevant driver could be to reuse an already used product or to 
use recycled ones; in other words, in a circular supply chain, ‘a product gets a new life in a new form’ 
(Turon & Czeech, 2017, quoted in Abec, 2014). This avoids the production of unnecessary waste and 
the use of most resources by pursuing a strategy of reduction and zero waste. Indeed, waste is considered 
a new input in the supply chain.

All the processes, activities and tasks to manufacture and distribute a product are included in the 
production phase. Thus, redesigning the production line, using clean sources of energy or new materials, 
producing more from less material and the consumption and reduction of losses and waste material can 
be added in the circular production phase (Szita, 2017).

Product sales, customer care, reverse logistics and recycling take place during the post-production 
phase. At this point, recycling becomes relevant so that most of the product can once again become raw 
material that enters the production process again to create a closed-loop supply chain.

Caniato et al. (2012) and De Brito et al. (2008) have explained that the fashion industry has had a very 
high environmental impact in a number of ways, including: 1) use of natural raw materials (e.g. cotton, 
wool or leather) that require large quantities of water or pesticides, and the use of synthetic products 
with a toxic production process; 2) some phases of production use toxic chemical products; and 3) the 
manufacture and distribution of clothing make intensive use of modes of transportation. Competitive 
pressures due to the increase in the number of competitors and the reduction of the life cycle of the 
product also lead to an increaser in pollution and waste (Chung & Wee, 2008).

Srivastava (2007, p. 55) defines Green Supply Chain Management as ‘integrating environmental 
thinking into supply chain management, including product design, material sourcing and selection, 
manufacturing processes, delivery of the final product to the consumer as well as end-of-life management 
of the product after its useful life’. The adoption of a circular supply chain will thus include ‘practices 
[that] have ranged from green purchasing to integrated supply chains flowing from suppliers, to manu-
facturers, to customers and reverse logistics, in order to “clos[e] the loop”’, according the definition of 
green supply chain management given by Zhu and Sarkis (2006, p. 474). 

A number of green practices have been adopted in supply chain management in the apparel industry 
in the last few years (Caniato et al., 2012; De Brito et al., 2008; Lakhal et al., 2008), but to the best of 
our knowledge, the circular supply chain aspects of this industry has not yet been analysed, although 
innovative apparel companies with disruptive business models and supply chain structures have recently 
emerged (Caniato et al., 2012).

This chapter explains how a circular supply chain could be developed in the apparel industry using 
case-based research. It is organised as follows: (1) the introduction provides a brief introduction to the 
topic and goals of the chapter; (2) the next section reviews the literature and defines key terms; (3) the 
section on the circular supply chain and circular business models in the fashion industry provides and 
case study; and (4) the final section offers conclusions and gives recommendations for the industry.
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CIRCULAR SUPPLY CHAIN AND CIRCULAR BUSINESS 
MODELS: LITERATURE REVIEW AND DEFINITIONS

The concept of the circular economy is currently being built. The circular economy (CE) is considered 
a possible solution to problems such as the increasing global demand for resources, price volatility for 
raw materials, and the growing population and consumption worldwide, which are putting pressure on 
future access to resources (Whalen et al., 2018). CE is an approach to designing economic solutions 
according to ecological principles and includes the design for final business solutions that can satisfy 
the needs of both consumers and the environment without causing major imbalances. Kirchherr et al. 
(2017, p. 4) defined CE as: 

an economic system that is based on business models which replace the ‘end-of-life’ concept with reduc-
ing, alternatively reusing, recycling and recovering materials in production/distribution and consumption 
processes, with the aim to accomplish sustainable development, which implies creating environmental 
quality, economic prosperity and social equity, to the benefit of current and future generations.

Considering the environment during the design and planning phases could save billions of euros. 
Changing to the CE model would also slow and prevent waste, the savings from which could reach 604 
billion euros and a decrease in greenhouse gas (GHG) emissions of 2%–4% in the EU (Szita, 2017). 

Although there appears to be a consensus about the value of CE during the whole life cycle of a 
product—pre-production, production and post-production (Turon & Czeech, 2017)—and in the genera-
tion of new resources, products and business (Anttonen et al., 2018), most of the current literature has 
concentrated on the reduction, reuse and recycling of waste (Anttonen et al., 2018; Bianchini et al., 2018). 
That is, the literature has focused mainly on the post-production phase and on the product end-on-life, 
with little research attention to the pre-production and production phases yet.

As already mentioned, the most developed aspect of the CE is currently recycling, that is, when ‘a 
product gets a new life in a new form’ (Turon & Czeech, 2017, quoted in Abec, 2014). The production 
of unnecessary waste and the excessive use of resources are avoided. Therefore, the CE introduces a 
new view on little-studied aspects of operations management related to reverse logistics and responsible 
packaging. To deploy the CE model in a properly sustainable way and totally close the loop, however, 
it is necessary to focus on the main aspects of reverse logistics. According to Turon and Czeech (2017), 
these key aspects are:

1.  Finding ecological or economic motivation to adopt circular reverse logistics;
2.  Using packaging with proven material composition (made of certified biodegradable materials);
3.  Using packaging that can be reused after its first use by a customer;
4.  Identifying the maximum quantity of parts, packages and goods that can be reused in the closed-

loop supply chain;
5.  Selecting the process and ways of reusing goods; and
6.  Actively involving the stakeholders in the process.
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THE CIRCULAR SUPPLY CHAIN AND CIRCULAR BUSINESS 
MODELS: LITERATURE REVIEW AND DEFINITIONS

Some researchers (e.g. Alonso-Almeida et al., 2016; Murray et al., 2017) have suggested that increased 
CE development requires a certain degree of creative thinking and innovation to make the required 
changes appealing to organisations. Anttonen et al. (2018) analysed a number of industrial reports and 
documents using the topic modelling methodology and found that, for most companies, the CE concept 
was focused primarily on waste and only secondarily on production. These results suggest that the CE 
concept is advancing slowly and that, as a consequence of this slow change, the European Union (EU) 
CE objectives for 2020 are not likely to be achieved. 

These objectives, which were promulgated as part of the EU’s Europe 2020 strategy, included a 
number of environmental objectives designed to ensure change in the current economic and production 
models regarding their impact on natural capital (Szita, 2017). More specifically, the 2020 Strategy aimed 
to do the following: (1) reduce GHG emissions by 20%; (2) increase the share of renewables in total 
energy consumption to 20%; and (3) increase total energy efficiency. The idea behind the 2020 Strategy 
is to change the current lineal production system into a circular one. At present, the Netherlands is the 
most advanced follower of the CE model in Europe, although the circular model is still in its infancy. 
To encourage the spread of CE as widely as possible, the attitudes of governments, manufacturers and 
people have to be changed. Anttonen et al. (2018) reinforced these ideas and asserted that materials, 
environmental and economic issues and organisational changes are required to advance to bring about a 
CE. They also found, as they looked deeper into the link among the government, university and industry 
spheres, a common concerned focus on ‘resource efficiency, waste as resource, economic growth and 
business potential of recycling’ (p. 2656).

The CE is a restorative and regenerative economic model. Indeed, a number of authors have noted 
that the CE combines the thoughts of the 3R (reduce, reuse and recycle) approach and moves beyond 
this to the 6R (reduce, reuse, recycle, redesign, remanufacture and recover) or even to more Rs such as 
replace, reinstate and rethink (Rodríguez-Antón & Alonso-Almeida, 2018) or with zero emissions (Szita, 
2017; Mair & Stern, 2017). Camacho-Otero et al. (2017) noted that activities within CE are cascading 
and involve reuse, repair, maintain, remanufacturing and recycling. 

This has led to a number of different strategies, but the transition from a linear economy to a CE 
involves incremental and radical changes that encounter barriers (shown in Table 1), which draw out 
these changes. Korhoner et al. (2018) classified CE barriers as either technical, financial and market 
or institutional issues. Camacho-Otero et al. (2017) also identified barriers for consumer acceptance. 

As they looked at how companies could break down these barriers, especially inside the company 
and throughout the supply chain, Bianchini et al. (2018) proposed increasing the information and col-
laboration among members of the supply chain to share and develop sustainable capabilities and build 
competitive advantage. They suggested using advanced technologies to push CE on industries: 

the emerging technologies in the Fourth Industrial Revolution context can contribute to the procurement 
of the missing information and, consequently, can drive the diffusion of CE strategies and the definition 
of new products and business models based on CE concepts. In fact, in Industry 4.0 context, intelligent 
products, assets, processes and services are able to communicate and cooperate with each other and with 
people through the availability of some tools, such as Internet of Things (IoT), Big Data, data analytics 
and cyber-physical systems (CPSs). (pp. 1–2) 
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A new framework for circular business models would be enhanced and enabled by a digital trans-
formation.

Given that a CE involves all business functions, companies must redefine the whole supply chain, 
including product design, production processes, direct and reverse logistics and collection at the product 
at end-of-life ‘to maintain resources in the loop and minimising residual waste’ (Bianchini et al., 2018, 
p. 3). A key issue is ‘to recapture value of post-production and post-consumption resources, products 
and packaging, realizing circularity through closed-loop production and consumption system, where a 
great part of waste is not disposed, but it is re-inserted in the same cycle’ (Bianchini et al., 2018, p. 2). 

Obviously, waste will have certain conditions, depending on its usage and age. Different strategies 
will have to be defined to give new life to that waste. As Bianchini et al. (2018, p. 7) noted:

monitoring the condition of an asset and its performance and degradation trends, due to wear and dam-
ages during its use, can be the basis for decision-making about the replacement or the refurbishment of 
old and unsustainable products with innovative and more effective products.

Table 1. Main CE barriers

Technical

Inappropriate technology 
Lack of knowledge 
Lack of circular design 
Lack of technical support 
Lack of training 
Slow diffusion of CE principles

Financial and market

High upfront cost 
High transaction cost 
Increase supply-chain complexity 
Asymmetric supply-chain information  
Infrastructure failures 
Lack of cooperation 
Uncertainly on return and profit 
Rigidity of customer behaviour 
Businesses rigidity

Institutional

Legal and regulatory gaps 
Social and cultural limitations 
Misaligned incentives 
Lack of conducive legal system 
Poor institutional framework 
Slow legal framework in some countries

Customer acceptance

Beliefs that product performance worse than others  
Fear of the unknown. 
Risk aversion 
Animosity among lack of ownership 
Access problems  
Practice is tightly connected to other practices  
Price  
Mistrust until guaranteed  
Demographic issues 
Intrinsic motives. 
Lack of customer awareness  
Lack of benefits of CE

Source: Elaboration based on Korhoner et al. (2018) and Camacho-Otero et al. (2017).
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In some cases, material can be used again in a new production loop without changes, but in other 
cases material can be incorporated into other industries as raw material or into lower quality products 
or even to generate energy or be sold in second-hand markets. For example, Sweden uses 50% of the 
produced waste for energy supply (88% on district heating and 12% on electricity) and imports waste 
from Norway and United Kingdom to fulfil its energy needs (Szita, 2017). 

In the recycling process, raw materials are recovered and are used as new inputs in the production 
process, reducing the need for new raw materials (Ruan et al., 2011). Some researchers (e.g. Van Weelden, 
et al., 2016; Wang and Hazen, 2016) have suggested the creation of outlets for secondary (recycled) raw 
materials, which would allow recovered resources to be the main source of new processes or products. 
In addition to the environmental benefits, the recycled of components for reuse have a very great eco-
nomical potential (Elzinga & Boon, 2018).

The adoption of CE increases the necessity for information throughout the whole production cycle to 
optimise raw material use, energy consumption, reduce air emissions and minimise waste. CE deploy-
ment therefore requires collaboration among all stakeholders involved. That collaboration throughout 
the whole supply chain could identify ways and points to change following CE principles. The transition 
to a CE includes different levels (Bianchini et al., 2018) and involves: (1) the entire company; (2) the 
entire supply chain; (3) the entire industrial sector; and (4) the entire location where the company works.

The first step in the change to a CE model is to capture all core aspects of how companies engage in 
business, that is, their business model. A business model is a tool that gathers a company’s competitive 
strategy throughout its value chain and value system (Rodriguez-Anton & Alonso-Almeida, 2018). A 
widely tool used to analyse company business models is the business model canvas (BMC) created by 
Osterwalder and Pigneur (2010), which contains the following nine dimensions:

1.  Customer segment: This dimension identifies the target audience of the company; that is, for whom 
companies are running their value propositions. 

2.  Customer relations: This dimension describes what kind of relationship a company wishes to 
establish with its customers. Here the range could be from a punctual automatic transaction to a 
continuous communication.

3.  Value proposition: This is the value created for the customer segment.
4.  Revenue stream: This is the way in which a company makes money and contains the different 

general revenue schemes.
5.  Cost structure: This dimension shows all costs related to the production processes that are needed 

to deliver the product or service to the customer.
6.  Key resources: This dimension includes all of the resources—including tangibles, intangibles or 

human—required to deliver the product or service to the customer.
7.  Key activities: This dimension is the core set of activities needed to deliver the value proposition.
8.  Key partners: This dimension includes the alliances or collaborations developed with non-competitors 

and suppliers to deliver a company’s value proposition.
9.  Distribution channel: This includes all channels used to deliver the product or service to the customer.

Bocken et al. (2014) have categorised business models based on their technological, social or or-
ganisational nature, showing different circular business model archetypes. Business models based on 
technology are focused on innovation and efficiency, while business models based on social issues 
include innovations in their offerings that change customer behaviour and business models based on 
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organisational issues apply business responsibility and changes in the supply chain through innovation. 
They developed the following archetypes, which will be considered in more detail below: (1) maximise 
material and energy efficiency; (2) create value from waste; (3) substitute renewables and natural processes; 
(4) deliver functionality rather than ownership; (5) adopt a stewardship role; (6) encourage sufficiency; 
(7) re-purpose the business for society or the environment; and (8) develop solutions for scaling up.

Maximising material and energy efficiency means ‘do[ing] more with fewer resources, generating 
less waste, emissions and pollution’ (Bocken et al., 2014, p. 48). This archetype seeks to reduce the con-
sumption of energy, resources and waste to alleviate the industry’s environmental impact. Some examples 
included in this archetype include low-carbon manufacturing solutions, lean manufacturing and additive 
manufacturing methods, dematerialisation schemes and increases in functionality with the same number 
of components or optimisation of functionality adapted to real customer use with fewer components.

Creating value from waste is defined as eliminating waste and transforming it into a useful and valu-
able input for other production process, as well as making better use of under-utilised capacity. Examples 
of this archetype include the CE closed loop, the cradle-to-cradle philosophy, industrial symbiosis, the 
3R philosophy (reduce, reuse and recycle), the other R philosophies, taking back management, the use 
of excess capacity, sharing assets (e.g. sharing ownership and collaborative consumption) and extended 
producer responsibility.

Substitution with renewables and natural processes seeks to ‘reduce environmental impacts and increase 
business resilience by addressing resource constraints “limits to growth” associated with non-renewable 
resources and current production systems’ (Bocken et al., 2014, p. 50). Examples in this archetype could 
be moving from non-renewable to renewable energy sources; using solar and wind power energy solutions; 
zero emissions, blue, biomimicry and natural steps initiatives; slow manufacturing and green chemistry.

Delivering functionality, rather than ownership, substitutes consumer ownership with other ways of 
enjoying a product or service. This archetype is based on product service systems (PSS) and servitisa-
tion; that is, this involves how companies change their business model to offer experiences instead of 
the ownership of products or services or a mix of both. A review of how the economy of experience 
characteristics could push CE can be found in Alonso-Almeida (2018). Examples in this archetype are 
product-oriented PSS such as maintenance or extended warranties; use-oriented PSS such as rental, lease 
or shared; results-oriented PSS like pay per use; provided finance initiatives; the DBFO (design, build, 
finance and operate) philosophy and chemical management services (CMS).

Adopting a stewardship role supposes the achievement of an engaged role with all stakeholders involved 
with the company to ensure their long-term health and well-being. This archetype looks to maximise 
the positive societal and environmental impact caused by the company by emphasising health and well-
being. Some examples are biodiversity protection, consumer-care promotion, fair trade, retailer choice 
editing, resource stewardship and radical transparency in societal and environmental issues.

Encouraging sufficiency involves solutions that actively diminish consumption and production. Such 
practices include consumer education, demand management, slow fashion, product longevity, premium 
branding, frugal business and responsible promotion and distribution.

Re-purposing the business for society and the environment involves rethinking the role of the com-
pany in society. In traditional business models, the customer is the focus of the company to maximise 
profits. However this archetype proposes prioritising social and environmental benefits, especially for 
local communities. The main drive is an organisational innovation that ‘focuses on the changing fidu-
ciary duty and structure of a firm for social and environmental (rather than economic and shareholder) 
benefits maximisation of an organisation and groups concepts that collectively see firms integrating 
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more fully with their stakeholders’ (Bocken et al., 2014, p. 53). Some examples linked to this archetype 
are the not-for-profit firm structure; hybrid businesses, such as social enterprises; alternative ownership 
structures, such as collectives or cooperative or mutual companies; social and biodiversity regeneration 
initiatives; base of pyramid solutions; localisation and home-based flexible working.

Developing scaled-up solutions supposes ‘delivering sustainable solutions at a large scale to maximise 
benefits for society and the environment’ (Bocken et al., 2014, p. 53). Some examples of this archetype 
include collaborative approaches, incubators and entrepreneur-support schemes, licencing and franchis-
ing, open innovation platforms, crowd-funding or patient or slow capital collaborations. The next section 
focuses on the apparel industry and analyses example business models and CE practices deployed in 
the supply chain.

CIRCULAR SUPPLY CHAIN AND CIRCULAR BUSINESS MODELS 
IN FASHION INDUSTRY: A CIRCULAR BUSINESS CASE.

The apparel industry currently is continuing with a traditional linear mode of production, where very large 
quantities of resources are consumed and enormous amounts of waste are generated (Bocken et al., 2018)

As has already been mentioned, Caniato et al. (2012) and De Brito et al. (2008) have explained that 
the fashion industry has a very high environmental impact in a number of ways, particularly regarding 
the use of natural raw materials that require large quantities of water and pesticides or use of polluting 
synthetic products, as well as the use of chemical products in some phases of production, manufacture 
and distribution that is not sustainable. The increase of competitive pressures have led to an increase in 
pollution and waste across the whole life cycle due to the fast fashion approach (Chung & Wee, 2008). 
There are also significant barriers to CE in the fashion industry, which have slowed down the develop-
ment to sustainable practices; the most relevant of these barriers are shown in Table 2.

According to De Brito et al. (2008), the main environmental practices adopted in the apparel industry 
include the use of organic fibres (cotton, wool or silk) to reduce chemical products, use of raw natural 
materials and CO2 emissions; reusing and recycling materials; the vintage and second-hand markets; 
green certifications such as Global Organic Textile Standard (GOTS); supply-chain traceability and 
resource-sharing solutions.

Caniato et al. (2012) have classified environmental practices according to whether they affect the 
product, process or supply chain. Main practices for products include the use of natural raw materials, 
sustainable packaging, recyclable products, low-chemical substances, and the use of organic cotton from 
local and fair-trade suppliers. Most of the adopted practices in production processes involve low-energy 
consumption facilities, collection and recycling of disposed products and clean production processes. 
Sustainable practices in the supply chain include the environmental certification of suppliers, codes of 
conduct, direct control of subcontractors, transport optimisation, green projects with suppliers, supplier 
selection based on green practices, fair-trade sources for raw materials and supplier education.

As in the other manufacturing and service industries, the first circular strategy adopted by the apparel 
industry has been the management of energy efficiency and attempts to adopt clean production processes 
(Bagur et al., 2013; Caniato et al., 2012; De Brito et al., 2008). This is the case even when the companies 
in question are very small and have limited resources (Alonso-Almeida et al., 2018).
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INDITEX is a Spanish company and one of the largest fashion retail groups in the world. It is listed in 
different stock exchanges worldwide with brands including Zara, Massimo Duty or Pull and Bear, among 
others. It draws in 25.34 billion in revenue, has 171,839 employees, 1,824 suppliers, 7,210 factories and 
is currently a global presence worldwide in 96 markets with 7,448 stores (INDITEX, 2018). Regard-
ing the adoption of efficiency practices, INDITEX has made public their commitment to clean energy. 
Thus, in 2016 they achieved the following numbers (INDITEX, 2017): clean energy sources supplying 
30% of their worldwide energy consumption; 520 million KWh of electricity used at its facilities comes 
from renewable sources; 89% of the electricity consumed at their locations in Spain is renewable; and 
the use of clean electricity in its facilities has grown by a factor of ten since 2013. During 2017, IN-
DITEX continued to reduce its electricity consumption in both its offices and stores, and also reduced 
water consumption per garment by 1%, reduced GHG emissions by 29% during the past four years, and 
stabilised plan for zero waste to landfills by 2025 (INDITEX, 2018). As this suggests, large companies 
have made relevant changes, but these changes are incremental in comparison to the changes introduced 
by small companies. While large companies are making changes over their traditional businesses, small 
companies have completely reshaped their supply chains.

Table 2. Main CE barriers in apparel industry

Institutional

Outdated waste legislation 
Lack of research and development support 
Lack of incentives 
Lack of promotion for slow fashion 
Need to adapt policy frameworks to CE business models

Internal

Unknown commercially viable recycling technology 
Lack of technological development 
Neglecting streams for more recovery solutions 
Economic risks 
Need for networks and business-to-business partnership 
Costly recovery process 
Lack of up-scaled processes 
Lack of know-how to sort and separate fibre types 
Quick money searching 
Internal resistance to change

Market

Lack of support for textile collectors 
Lack of collaborative innovation mechanisms 
Guarantees on resource supply 
Price stability of raw materials 
Scarce added value and commercially viable recycling options for low-grade textiles  
Low quality materials dominate the end-of-life material flow 
Low availability of textile recycling plants on local and regional levels 
Missing links between suppliers and recyclers 
Need for development and acceleration of markets for end-products made from recycled 
textiles

Customer acceptance

Poor consumer demand for recycled products 
Lack of knowledge about CE product benefits 
Fast fashion preferences 
Price

Source: elaboration based on Boiten et al. (2018) and Bocken et al. (2018).

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



75

Circular Supply Chain and Business Model in Apparel Industry
 

To promote the CE model, Bocken et al. (2018) have suggested adopting strategies such as slowing, 
closing and narrow loops in the fashion industry. Slowing loops refers to the design of long-life goods 
and product-life extension. When the life of products is extended, this reduces the use of raw materials 
and the creation pollution and waste. Closing the loop refers to recycling and reuse, which achieves a 
circular flow of resources in the production process. Narrowing loops are about enhancing efficiency 
in manufacturing through the use of less material per manufactured product. Textiles should therefore 
be maintained in the best condition as long as possible with a focus on business models pursuing reuse. 

Nevertheless, to change to a more circular production model, the apparel industry needs to innovate 
between and across supply chains (Boiten et al., 2018). A crucial driver is technological innovation in 
recycling by searching for new ways to sort, separate, decontaminate and recycle textile fibres. Recycling 
textile fibres can deploy two strategies: downcycling, where the materials obtained are of lower quality 
than the originals, and upcycling, which allows the creation of new fibres of the same quality as the 
originals (INDITEX, 2017). Technological innovation is also needed to look for new textiles. 

INDITEX is engaged with the CE model in a number of ways, and Table 3 shows how the company 
is trying to use more sustainable raw materials.

It is worth mentioning that not only global brands such as INDITEX are making efforts to advance 
to a circular economy. Small alternative firms are developing eco innovations to create new fibres from 
non-traditional textile raw materials. An outstanding example of this is the Spanish firm ECOALF. In 
addition to recycled cotton and wool, this apparel company uses plastic bottles, used tyres, discarded 
fishing nets and post-consumer coffee grounds to create new fibres for its garments (see https://ecoalf.
com/gb/recycled-fabrics/). As these examples suggest, strategic collaboration among supply-chain 
members is needed at each stage of the garment life cycle to promote a CE.

Recycling at the end-of-life stage has been, for some decades, the most adopted strategy, although this 
type of initiative has increased in the past twenty years (Ekström & Salomonson, 2014). Some manufac-

Table 3. INDITEX initiatives regarding sustainable raw materials

Organic cotton

‘In 2016, INDITEX Group commercialised a total of 36.7 million garments made from organic 
cotton, which translates to the consumption of 5,000 tonnes of this material. As a consequence 
of this strong focus, the independent organisation Textile Exchange positioned us as the fourth 
company on a global scale in consumption of organic cotton by volume.’

TENCEL®Lyocell

‘It is a fibre created from wood originating from sustainable forests, where the trees are 
cultivated in a controlled manner and with programmes that guarantee reforestation. The 
production process for this fibre is carried out in a closed circuit that allows the reuse of water 
and over 99% of chemicals used.  
‘INDITEX is the world leader in the consumption of this material, having sold 6.35 million 
garments made from it in 2016 according to Preferred Fibres Market Report 2016, Textile 
Exchange.’

Recycled materials

‘REFIBRA™LYOCELL: In 2016, INDITEX and the Austrian company Lenzing jointly 
developed this new material, made from cotton waste and wood from sustainably managed 
forests.’ 
SYNTHETIC FIBRES: ‘For example, recycled polyester is produced from both synthetic 
textiles and plastic bottles that are shredded into small pieces. Through a process called 
polymerisation, they are transformed into a new synthetic fibre that allows us to create new 
garments.’ 
RECYCLED WOOL AND COTTON: ‘Materials such as cotton or wool can be easily reused to 
create new textiles through a conventional or mechanical recycling process.’

Source: INDITEX (2017). Annual Report 2016.
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turers have shown hostility to second-hand markets because such markets could partially replace the sale 
of new products; for that reason, manufacturers have deployed strategies to control or turn second-hand 
markets to their advantage (Van Loon et al., 2017). Some of these strategies include developing high-value 
products for consumers (as luxury firms have done) or reduce the emotional durability of the product by 
frequently introducing new product styles (as global fast-fashion—so-called because there are a number 
of different clothing collections by season—brands have done; Chapman, 2015; De Brito et al., 2008). 

Whether due to market pressure or based on their own convictions, the main apparel brand are cur-
rently launching programmes to gather the garments that consumers have decided to retire. One example 
of this is the C & A Company, which collects used garments and gives a small incentive for turning in 
used garments. INDITEX gathered 7,102 tonnes of garments, footwear and accessories at 596 stores in 
2016 (INDITEX, 2017). This represents 100% of the Zara stores in Spain, Portugal, the United Kingdom, 
Ireland, the Netherlands and Denmark. In 2017, INDITEX gathered 12,229 tonnes of garments, footwear 
and accessories at 598 stores in 14 countries through the ‘Closing the Loop Program’. INDITEX has 
also made the commitment to extend this program to 2,000 stores in 2020 (INDITEX, 2018). The rival 
firm, H&M, collected 18,000 tonnes of used apparel in 2016, for a total of 61,000 tonnes since 2013 
(H&M, 2018).

The apparel industry often discards clothes when consumers decide they have finished their useful life, 
but often these garments still have nearly half of their useful life yet (Farrant et al., 2010; Woolridge et 
al., 2006). There has therefore been an increase in initiatives from global brands and other organisations 
to push second-hand apparel markets in places other than the traditional ones, like the United Kingdom 
(Ekström & Salomonson, 2014). 

According to Bocken et al. (2018), once collected textiles are processed and sorted, they are separated 
between wearable and unwearable textiles and the garments are categorised for their new life. Collecting 
products for reuse involves many manual operations that increase the supply-chain cost (Van Loon et 
al., 2017). Farrant et al. (2010) have explained the route recollected garments take to the second-hand 
market. First, the best 3% of the collected garments are sold in the United Kingdom as premium or vin-
tage clothing. These types of used garments have a re-sale value closer to that of new clothes. Second, 
the remaining high-quality best garments are resold in Western markets, while lower quality clothes are 
exported to Eastern Europe and Africa. Finally, the worst items are incinerated or thrown into a landfill 
to produce energy.

Given this situation, which is linked with barriers in the industry (see Table 2), some authors (e.g. 
Bocken et al. 2018) have promoted the claim for innovative approaches to recycling and the valorisation 
of specific fibre types such as cotton or polyester. As Table 3 suggests, initiatives are being developed 
by global brands, but they are still poorly developed in most textile companies.

It seems clear that collaboration is a key driver to push CE within the apparel industry. INDITEX 
has a strategic alliance with the Cáritas Confederation, for example, to recover clothing and footwear 
through reuse and recycling of collected garments. INDITEX has partnered with MIT (the Massachusetts 
Institute of Technology) and other universities in Spain and Europe with an investment of more than 3 
million euro to develop new textile fibres (INDITEX, 2017, 2018). On a smaller scale, ECOALF also has 
strategic alliances to develop new fibres, such as with the fishing guilds of Valencia (ECOALF, 2018). 
These examples indicate that through collaboration, multiple players—without a natural relationship—
can join forces to develop new products. A big challenge remains for the apparel industry in achieving a 
circular global supply chain, however, because most of its suppliers are located in developing countries 
and it is very difficult to engage them in a sustainable way (Faisal, 2010; Zhu et al., 2008).
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INDITEX has deployed two significant CE initiatives in their fashion collections. The first is called 
‘Join Life’, which includes sustainable garments manufactured to have a lower environmental impact. 
The second is called ‘Wear the Change’, which includes garments guaranteed to be environmentally 
responsible in terms of both materials and manufacturing processes (INDITEX, 2017). The company 
has also developed three types of sustainable labelling to identify sustainable products; these include: 

1.  Care for Fibre: identifies the products manufactured with sustainable raw materials such as organic 
or ecological cotton, TENCEL®Lyocell or recycled fibres such as recycled cotton, wool, polyes-
ter and polyamide; 2. Care for Water: this includes items that have been manufactured, in at least 
one stage of production, with technologies that reduce water consumption in comparison to the 
conventional process and 3. Care for Planet: accompanies garments that, during the manufacturing 
process, have consumed energy from renewable sources in at least one stage of their production 
or have been manufactured with materials that imply technological progress for the reduction of 
emissions. (INDITEX, 2017)

Regarding its supply chain, INDITEX is acting on factors such as packaging and shipment density. 
The packaging achievements for the 2016 fiscal year included: 10% thinner plastic bags used to trans-
port clothing; boxes reused up to 5 times before being recycled; 101.8 million hangers reused; 1 billion 
security tags recycled; 100% of Zara Online orders shipped in recycled cardboard boxes; and 100% of 
boxes used in Spain are made from cardboard recycled from the company’s own boxes. For shipping, 
meanwhile, the 2016 fiscal year achievements included: trucks carrying an average load of 58 cubic 
metres, which represents a year-on-year improvement of 16%, or 200 fewer truckloads per year; increase 
of the loads of trucks serving to an average of 65 cubic metres, eliminating 500 truckloads per year; and 
a 20% improvement in the volume of cargo in trucks with returns from Europe, with each truck trans-
porting an average of 600 packages, a reverse logistics channel improvement that has saved 900,000 km 
of transport and associated emissions in Europe alone (INDITEX, 2017).

Such efforts continued in 2017, and this involved ‘improving transport planning and optimising loads 
and reduced the number of vehicles that travel from our distribution centres in Spain to European des-
tinations. Thanks to this and the measures put into place during previous years, an estimated saving of 
2,000,000 km, a distance equivalent to 50 times around the Earth, has been achieved; (INDITEX, 2018). 
Packaging advances also continued in 2017, with notable figures including: 110 million recirculated 
hangers; 1,010 recycled security tags; 1,700 tonnes of virgin paper and 1,500 tonnes of plastic saved; 
and the company as a whole recycled 4.5 tonnes of its own cardboard boxes to make new shipping boxes 
(INDITEX, 2018).

ECOALF has also adopted sustainable practices in its supply chain, including the requirement that all 
of its provides ‘have at least one Bluesign® certification, STANDARD 100 by OEKO-TEX®’ (ECOALF, 
2018). Obviously, the CE model is in its infancy in apparel industry, as has been pointed out by previous 
research (e.g. Boiten et al. 2018; Bocken et al. 2018). Even so, the apparel industry seems to be engaging 
with CE and further development along this line in the near future seems possible.
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RECOMMENDATIONS FOR APPAREL INDUSTRY. 

Given the environmental and economic problems derived from the past abusive, aggressive environmental 
practices and the finite character of natural resources, CE will become an unstoppable force in Europe 
for all industries and countries. 

Its advance has been slow, however, and the high number of internal and external barriers to its 
implementation are significant reasons for this slow development. Larger companies with more visibility 
and resources have shown a commitment to the CE model to a greater or lesser extent, but this cannot 
be considered the general situation. Different levels of CE deployment have appeared across industries. 
The specific case of the apparel industry appears to be dichotomous: global brands and small alternative 
companies seem to have a commitment to circular practices, while the majority of the industry continues 
in a traditional production mode. It is therefore necessary to prioritise actions to make whole apparel 
industry more circular. Table 4 proposes three levels of priority actions.

The first priority includes a mix of actions for government, policy-makers and industry. For govern-
ments and policy-makers, the most urgent action is updating legislation to promote the CE model in a 
wide sense. The creation of innovation networks among different types of organisations would contribute 
to the creation of new products, services and research into new ways of exploiting technology. Such col-
laboration would reduce the economic and technological risks faced by individual companies and could 
reduced the barriers to entry into the CE for smaller companies. Private–public collaboration seems the 
best way to a speed up the advance of the CE.

The easiest step to accelerate circular markets relies on the collection of used textiles for second-hand 
markets or other uses. Garment collection is a key issue for reusing, recycling and resale in the apparel 
industry, but it requires infrastructure for recovery and reprocessing (Bocken et al. 2018). Convenience 
and accessibility have been pointed out as the main drivers for participating in recycling programs, and 
higher levels of participation have been recorded in communities where such programmes are convenient 
for people. Updating legislation to extend and promote clothes recycling programmes is essential. In 
some areas, charity shops are the most used method for clothing donation (Fletcher, 2013). In Spain, 
Humana is the best-known charity organisation for this kind of activity and has resold garments to de-
velop social programmes, mainly in Africa (see https://www.humana-spain.org/). Consumer acceptance 

Table 4. Priority actions

Priority one

Adapt legislation 
Accelerate circular markets 
Consumer involvement 
Redefine business models 
Network and collaboration for circular strategies 
Production process adaptation 
Financial and fiscal incentives to recycle

Priority two

Reverse logistics adaptation 
Supply-chain adaptation 
Business-to-business partnership 
Landfill tax

Priority three
Develop of quality standards 
Develop of certification systems 
Circular Corporate Social Responsability schemes

Source: elaboration based on Bocken et al. (2018) and analysed business cases
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is also relevant, because without demand, the CE would not be able to survive. It is therefore necessary 
to encourage the purchase of circular products through promotion and explanation of the benefits via 
communication campaigns and incentives based on the role of CE for the society and environment. 

Companies will still need to redefine their business models. As Kant Hvass (2016) has asserted, the 
apparel industry should move from a product-centred approach to a material-centred approach that is 
focused on reusing and recycling materials and innovation. The hasten this transition, the establishment 
of networks and business-to-business partnerships for circular strategies and in all stages of supply chain 
are necessary. Accelerating a sustainable supply chain should therefore also be a priority (Akkucuk, 
2017). Taxes should also be imposed to discourage disposal of clothing in landfills and other non-green 
practices. These initiatives will be part of priority two.

Finally, quality standards and certification systems for recycled products should be developed and 
labelled. Indeed, some of these certificates are already in the market, including the Cradle-to-Cradle 
certificate. Circular schemes involving corporate social responsibility should also be communicated, and 
sustainability and circular flow management should be included in organisations’ quality management 
systems (Akkucuk & Gencer, 2017). Another recommendation for the apparel industry is the continued 
search for new business models. In a CE, reuse of products is often combined with servitisation, which 
means that products are leased instead of sold and product ownership remains with manufacturer or 
retailer (Sarkis & Zhu, 2017). The apparel industry might wish to consider this business model as part 
of its path to developing a CE. 

In conclusion, it is possible to assert, following Van Loon et al. (2017, p.12), that ‘The conditions 
under which a transition to a circular economy is economically beneficial for both consumer and manu-
facturer should be explored much more carefully. While the concept of a circular economy appears at-
tractive and perhaps even necessary from a macroeconomic and societal perspective, it is insufficiently 
understood at a microeconomic level’. Thus, efforts to make CE familiar at the microeconomic level, 
especially among small business, consumers and families, should be considered a priority and specific 
plans at the European and country level should be made to familiarise CE among the citizens of the EU. 
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KEY TERMS AND DEFINITIONS

BMC: Business model canvas is a tool that allow identify the core business model of a company.
CE: Circular economy pursues closing material flows in productive systems to maximize the utiliza-

tion of available resources.
Cradle-to-Cradle: It is a framework to explain how to achieve circular economy. It seeks to design 

products, production processes and post production processes efficient and waste free in circular flows 
where all is used.

Cradle-to-Cradle Certificate: The cradle-to-cradle certification is based on five criteria: material 
content, material reutilization/design for the environment, share of renewable energy, water stewardship 
during production, and socially responsible principles. The certification looks at the chemical components 
of ingredients used in the product to assess their effects on human and environmental health, as well as 
their ability to be recycled/composted.

Rs Philosophies: Strategies used to deploy CE such as reduce, reuse, and recycle.
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ABSTRACT

Blue economy refers to economic sectors that are either directly or indirectly linked with the oceans. 
However, the blue economy does not only have an economic dimension. Environmental health is also 
an area that blue economy takes into account. This chapter draws attention to both social and economic 
potential to be created by blue economy and to consider and evaluate how to increase this potential 
through public policies in today’s century, when the resources are gradually depleted and population 
growth continues. In order for the blue economy to be a driving force for sustainable growth, public-
private partnerships emerge as a recipe for opportunities. In addition, the growth of the blue economy 
can be stimulated by conventional financial instruments (such as taxes and subsidies). Since the blue 
economy is at an intersection of environmental health and economic benefits, positive externalities that 
environmental health can have on generations should not be overlooked.

INTRODUCTION

Factors such as the rapidly growing population, industrialization and technology also bring about the 
risk of rapid depletion of natural resources. Public policies have also been used as a tool to inhibit the 
risks posed by the co-ownership of natural resources and the environment (negative externalities) and as 
an encouraging tool against the benefits of them (positive externalities). In this study, the role of public 
policies in the context of the opportunities and risks created by the blue economy was investigated. Ac-
cordingly, it was studied in what points and how public policies must be used to realize the opportuni-
ties and benefits offered by the blue economy or to reduce/eliminate the risks it faces. In this context, 
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the study aims to evaluate public policies from two dimensions. These two main dimensions are two 
fundamental elements of a sustainable blue economy. One of them is environmental health and the other 
is economic benefits. Considering the fact that the blue economy may be a driving force for growth, it 
was aimed to seek an answer the question whether or not careful monitoring of the ocean health and the 
benefits/hazards to be handed down to the next generations and ensuring both ocean health and gaining 
economic benefits can be achieved simultaneously by public policies. In this scope, the study consists 
of two main parts. The first part covers some definitions and evaluations regarding the concept of blue 
economy, while the second part contains a review of public policies regarding the connection between 
blue economy, sustainable growth and environmental health.

THE BLUE ECONOMOY APPROACH: A REVIEW ON 
THE BASIS OF CONCEPT AND SCOPE

Today’s world is facing great challenges in terms of sustainable development. Durability against natural 
disasters, access to food and energy, management of natural resources, effects of climate change, security 
and sovereignty issues, and sustaining national development are among these challenges. When the world’s 
population is thought to be an important factor that will magnify these challenges, the management of 
the world’s resources manifests itself as a vital issue. At this point, the blue economy is seen as one of 
the main factors having a new point and growth potential with regard to the economic development of 
the sea and oceans. Thus, governments have begun to resort to the “blue economy” for a sustainable 
economy (Humayun & Zafar, 2014, p. 57).

The blue economy is a concept that has gained popularity recently. Through the blue economy, on the 
one hand, it is intended to extend means of living and business areas and, on the other hand, to protect 
the health of the ocean and coastal ecosystem by making use of ocean resources for economic growth. 
Blue economy, which encompasses a variety of economic activities such as ecotourism, marine energy, 
sustainable fishery, management of ocean wastes about oceans, is a great potential for coastal communi-
ties around the world, such as Caribbean (Kulkarni, 2018).

The blue economy; is an approach used to describe all economic sectors, directly or indirectly linked 
with the oceans. The true potential of the blue economy can be fulfilled only if the oceans are protected. 
(European Comission(a), 2018). The blue economy is also seen as a newly emerging development paradigm 
that covers ocean economy, green economy, coastal economy and marine economy. The blue economy, 
just like the green economy, stick to the reduction of environmental risks and ecological shortages in 
order to enhance human welfare and social equity (Attri, 2016, p.1 & Pauly, 2018, p.371).

There are two approaches addressing the blue economy in two main frameworks. One of them ad-
dresses the blue economy as a way to benefit from marine and coastal resources for the purpose of 
maximizing economic outputs as well as protecting the marine environment while the other approach 
adopts a sustainable and inclusive development perspective as the green economy does; and regards 
both protection and the link between socioeconomic outputs. (Norton, 2016). The blue economy is an 
extremely complex and interdependent economy, its qualities make it difficult to manage and monitor. 
As the individual sector activities of the ocean economy are interdependent, a sector activity can have 
various effects on other industries, the ocean ecosystem, and the food safety and lifestyle associated with 
this economy, creating adverse effects throughout the supply chain. When planning in this context, it is 
necessary to take a step by taking into account the whole ocean economy. For example, a poorly planned 
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harbour has the power to influence habitats that are significant for fisheries. Unsustainable fisheries can 
disrupt ecosystems, such as coral reefs, and jeopardize their role in coastal protection. This can affect 
tourism and other job opportunities. Therefore, no ocean industry can operate independently from oth-
ers (European Comission(a), 2018). Coasts and oceans are the most efficient ecosystems in the world. 
They directly or indirectly contribute to the quality of life of people, and they also provide services that 
support local coastal communities and national economies. For example, coral reefs provide a living 
space for fish. This constitutes the main food source for the 1 billion people in the developing countries 
that are dependent on the seafood as the main food resource. Mangroves, on the other hand, minimize 
the coastal erosion by acting as a barrier against climate change and assumes the role of barrier against 
floods (PEMSEA, 2015, p.11).

The World Bank defined the blue economy as an economy that ensures a sustainable use of ocean 
resources for economic growth, an improvement in business and living standards, and the health of the 
ocean ecosystem. Accordingly, the activities covered by the blue economy are (World Bank, 2017):

• Renewable energy
• Tourism
• Climate change
• Waste Management
• Sea transport
• Fishery

Coastal and sea ecosystem services are as follows (PEMSEA, 2015, p.11):

• Food obtained from wild hunting fish and aquaculture;
• Air conditioning and protection from natural hazards
• Coastal stabilization and erosion control
• Tourism and entertainment
• Carbon caption with mangroves, seaweed beds and salt marshes
• Energy from offshore oil, wind and waves
• Management and processing of food and waste in the environment
• Formation of sand, soil and other sediments
• Pharmaceutical and other biotechnology products
• Transportation and trading through ports

In the blue economy, ocean-based industries are divided into two as established and developing in-
dustries. Accordingly, developing industries are equally critical as established industries in order to see 
the economic and social benefits of the blue economy. It is necessary to state that the blended finance 
method, which will be explained in detail in the following sections, is significant due to the high invest-
ment costs in ocean-based developing industries.

Ocean resources have become an area that draws more attention to both investors and politicians 
for new opportunities and resources. According to the OECD projections, the performance of the blue 
economy until 2030 will be better than the growth of the global economy as a whole in terms of both 
added value and employment (European Comission(a), 2018). Ocean-based assets and economic activities 
offer opportunities for new growth, employment and innovation resources. However, they face risks due 
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to developed economic activities, demographic and environmental pressures (OECD (a), 2016, p.6). The 
foundations of the blue economy can be classified as good governance, blue management, monitoring, 
vision, and finally institutional and regulatory reforms (Attri, 2016, p.2). It is thought that public policies 
are of vital importance in realizing especially institutional and regulatory reforms.

Services provided by marine ecosystems mainly constitute the basis for much of the economic activity. 
For example, oceans play an important role in the global supply chain, and 90% of trade is carried out 
via sea transport. In addition, more than 30% of global oil and gas production is obtained from offshore 
areas. Worldwide income obtained from marine products exceeds US $ 190 billion, while marine and 
coastal tourism yield 161 billion US dollars per year. Fisheries, aquaculture, and tourism provide more 
than 300 million jobs worldwide (PEMSEA, 2015, p.11).

The blue economy covers both environmental health and economic benefits. In other words, it is the 
intersection of these two concepts. At this point, there is a policy agenda that improves ocean health and 
economic growth simultaneously, consistent with the social equality and participation principles of the 
blue economy (Patil and others, 2016, p.43).

PUBLIC POLICIES LINKED WITH BLUE ECONOMY, 
SUSTAINABLE GROWTH AND ENVIRONMENTAL HEALTH

Sustainable development has become a focal point from the 1960s to now and emerged as a concept refer-
ring to the difficulty of sustainable use of natural resources while safeguarding the economic and social 
goals. In this context, the environmental and resource dimension of the concept was defined at the first 
United Nations (UN) conference on sustainable development held in Stockholm in 1972, the economic 
dimension of the concept was defined in 1992 at the UN meeting held in Rio for the second time and 
finally the social dimension of the concept was defined at the UN meeting held in Johannesburg in 2002 
(Eikeset and others, 2018, p.177). A new concept of “green growth” was coined at the meeting held on 
sustainable development in Rio in 2012. Accordingly, green growth stands for encouraging economic 

Table 1. Ocean Based Industries in the Blue Economy

Ocean-Based Established Industries Ocean-Based Developing Industries

Industrial capture fishery Industrial sea fisheries

Industrial processing of aquatic products Deep and ultra-deep water oil and gas

Shipping Sea wind energy

Port activities Ocean renewable energy

Ship Construction Sea and sea-floor mining

Offshore oil and gas Maritime safety and monitoring

Maritime manufacturing and construction Marine biotechnology

Sea and coastal tourism High-tech seafood and services

Maritime services

Sea-floor screening

Maritime research and development and education

Source: OECD (a), 2016, p.8
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growth and development by safeguarding natural resources while fulfilling the resource and environmental 
services that ensure people’s well-being. In this context, a group of small island nation states (SIDS) 
emphasized the importance of the blue economy and revealed the importance of blue growth. At the 
Rio+20 conference, the Food and Agriculture Organization (FAO) supported these views. Accordingly, 
the message is given that a healthy ocean ecosystem provided by a sustainable agricultural ecosystem is a 
prerequisite for the blue growth. After the conference, the concept of blue growth became a widespread 
concept used nationally, regionally and internationally (Eikeset and others, 2018, p. 178 & FAO, 2018). 
Akkucuk (2017) has pointed out that there is not a single dimension of sustainable development in his 
book, and there are many aspects such as politics, ecology, economy, business, supply chain manage-
ment and waste management. Therefore, an integrated approach to other sectors needs to be developed 
to ensure a blue growth. For example, there are three principles in conducting the blue growth initiative 
through sustainable developed fisheries and aquaculture. These include maximizing economic benefits 
with blue growth and maximizing environmental sustainability and communal/social benefits. The aim 
here is to maximize the economic and social benefits while minimizing environmental degradation in 
sectors related to fisheries and aquaculture.

Taxes, subsidies and other economic instruments are influential on both producer and consumer 
behaviour. By the increase or decrease of the price of a product or service, the household or business 
sector can combine environmental costs and benefits in their budgets. They help to internalize the use 
of natural resources or emission of pollutants. Economic instruments for the control of pollution and 
the management of natural resources have gained an increasingly critical role since 1970s (OECD (b), 
2017, p.3). In order for the blue economy to operate at a legal and economic level, this process must be 
supported with sufficient public incentives and rules. Economic instruments such as taxes, subsidies and 
wages should be used for the internalization of the environmental and social benefits, the risks and costs 
to be inflicted upon society, and so on. Furthermore, international and national laws and agreements, 
including special agreements, should be framed, implemented, and continuously ameliorated to support 
the sustainable blue economy (WWF).

Many actors are involved in a sustainable blue economy. These are governments (public sector), 
businesses (private sector), non-profit organizations, investors and consumers (WWF). This study aims 
to investigate the role of the public sector in this area. The purpose of this chapter is to examine public 
interventions aimed at the blue economy at the two main dimensions. Given the fact that the blue economy 
is at the intersection of environmental health and economic benefits, it is necessary to evaluate public 
policies around these two dimensions as well. Therefore, the sub-sections are examined with regard to 
the environmental health and economic benefits, and economic benefits are addressed focusing on the 
sustainable growth aspect.

Economy, Environmental Health, and Public Policies: 
Thoughts Regarding Opportunities and Threats

The necessity of safeguarding the blue economy through public policies (or intervention with public 
policies) can be better understood by revealing the threats it faces and the benefits it brings. Many public 
goods emerge in order to reduce or eliminate a risk, in case a risk has a negative benefit, in a broader 
sense, in case the public bad exists. For example, eliminating a global risk, such as infectious diseases, 
provides benefit to anyone and this is a global public benefit. Reducing this risk here is a public benefit, 
but in order to turn it into a public benefit at an international level, the benefit must affect everyone 
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equally at this level. Reducing the risks causing pollution in a joint property source such as the ocean, 
lake, or forest is also a public benefit; however, there is a limited spatial range regarding who shares the 
source (Morrissey, Velde and Hewitt, 2002). The idea of   internalizing environmental pollution through 
taxation was put forward by A.C. Pigou (Pigou, 1920), who developed the concept of externalities of 
Alfred Marshall. According to this, the existence of externalities for public intervention is a fundamental 
reason and he argued for the taxation for negative externalities such as environmental pollution and for 
subsidies for positive externalities. These are called Pigovian taxes and subsidies. Pigovian taxes are still 
seen today as an effective way to combat pollution (The Library of Economics and Liberty). For this 
reason, public policies are essential in ensuring that the environmental dimension of the blue economy 
achieves a sustainable quality through public policies.

The blue economy has a lot of economic and social benefits (positive externalities). Some of these 
benefits are that it produces 50% of the oxygen we inhale, absorbs 93% of the added heat, contains a 
great many genetic resources, absorbs 30% of global carbon dioxide emissions, and enables coral reefs 
and mangroves to protect the coasts. However, the blue economy confronts some threats (negative ex-
ternalities) as a result of the misuse of resources in today’s world and some other environmental factors. 
These are mainly the rapid decline of biodiversity, the rise in temperature and acidity, deterioration of 
habitats, accumulation of plastics and other wastes (European Comission (a), 2018). The biggest threat 
to the ocean economy in the long run is the health of the oceans, and this deterioration can continue 
if legal changes / technological innovations are not achieved. The four major factors that affect ocean 
health are climate change, acidification, pollution and overfishing (Morillo and Spalding, 2017). Marine 
biodiversity and ecosystems are facing risks such as climate change, overfishing (fisheries), habitat 
destruction and pollution, although the value of the ocean economy is expected to be more than two 
folds and support more than 40 billion jobs by 2030. Future innovations in science and technology are 
expected to play an important role in the development of economic activities based on environmental 
challenges and oceans in the years to come (OECD b, 2017, p.4).

By 2030, national governments have adopted 2015 sustainable development goals for a sustainable 
world. Accordingly, the 14th goal is related to the sustainable use of marine and marine resources, and 
the oceans. 60% of the world’s marine ecosystem, which faces threats of overfishing, habitat destruction, 
pollution and climate change, has been used in an unsustainable manner. According to the estimations 
of 2016, 31% of fish stocks were over-hunted. The use and protection of the oceans for the economic 
development can be balanced by innovations that will take place in the established and developing ocean 
economies. Responsible business behaviour and the role of science and technology and availability of a 
national and international capacity for the ocean industry constitute some pillars of the solution (OECD 
b, 2017, p.3). In addition to these, marine areas protected by public policies can be created, and imple-
mentations such as taxation of marine pollution can be put into practice. Another major component of 
the solution is to encourage the recycling and reuse of plastic waste in line with the circular economy 
(OECD b, 2017, p.4). Every year an estimated 8 million tonnes of plastic is thrown into the oceans, and 
in case that the use of plastic and adequate waste management cannot be achieved, the figure is expected 
to rise to 60 tons per minute by 2050. This indicates that plastic pollution is today the world’s fastest-
growing environmental problem (Jensen, 2018). For example, in England disposable plastics are taxed 
against plastics, which is an important cause of ocean pollution (Walker, 2017).

Cooperation of all sectors is vital for a successful blue economy. Both the private sector, public and 
non-governmental organizations (NGOs) should take a collaborative approach and provide inter sectoral 
integration (Kilponen & Mosher, 2017). Akkucuk and Sekercıoglu (2016) have examined the sensitiv-

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



90

An Assessment and Policy Proposals Within the Framework of the Blue Economy and Public Policies
 

ity of a small NGO working for environmental protection to environmental sustainability. Accordingly, 
the study underlined that such environmental organizations play an important role in increasing public 
awareness of environmental problems, protecting habitats and enforcing environmental friendly laws. 
For a sustainable blue economy, NGOs with environmentally friendly activities in this area are very 
important. Businesses work in partnership with both the public sector and NGOs to build sustainable 
and inclusive economies. For example, the demand for seafood with sustainable certification now con-
stitutes 14% of the global market. Therefore, businesses, investors and NGOs should continue to work 
together to promote consumer appetite for sustainable products. The role of the public sector is also 
changing. Governments exist in public-private partnerships and even tripartite partnerships that bring 
together public, private and civil societies. These comprehensive partnerships combine the existence 
of each industry with a common endeavor to solve specific problems, such as strengthening local and 
regional maritime economies (Kilponen & Mosher, 2017).

It should not be forgotten that a sustainable blue economy is a sea-based economy. Therefore, it offers 
social and economic benefits for the present and future generations, contributing to food security, elimi-
nation of poverty, sources of living, income, employment, health, safety, equality and political stability. 
Ensuring economic and social stability depends on clean technologies, renewable energy and circular 
material flows (WWF). At this point, public policies should also introduce a strategy to support these 
fields and prepare a roadmap. Additionally, actions should be taken in order to raise the awareness of 
citizens in this regard. For example, in China, the government distributes the blue economy book they 
prepared for schools, universities and libraries free of charge (MOSS). It is necessary to touch people’s 
hearts and minds in order to overcome this situation, which the UN secretary-general Angel Gurría calls 
“ocean blindness” (OECD b, 2017, p.4).

Blue Economy, Sustainable Growth, and Public Policies

The emerging concepts of the blue economy and blue growth are important targets of public policy. 
Countries seeking to improve their ocean economies have acknowledged the need for a better balanced 
policy for future economic growth in the oceans by protecting and even restoring ocean health, which is 
the new focus of sustainable growth and global policy discourse. (Economist&Intelligence Unit, 2015, 
p.10). A sustainable ocean economy provides a way to assess economic development and ocean health. 
Properly planned and managed ocean areas should activate public and private sector investments and 
create strong returns and ecosystem benefits. By means of this approach, an ecosystem-based manage-
ment perspective can bring a shift from traditional ocean sectors to new ocean-focused businesses. 
(Economist&Intelligence Unit, 2015, p.11). Sustainable Blue Economy includes industries and com-
panies where ecological and environmental risks are reduced and slowed down. This is achieved only 
through the application of the principles of “cyclical economy” and can be developed with innovative 
technologies. (Morillo and Spalding, 2017, p.16). For example, the report published by European Com-
mission stipulates the use of the plastic strategy to reduce marine litter by adopting the cyclical economy 
approach as one of the components of a strong European blue economy (European Comission (b), 2017, 
p.27) The principles of sustainable blue economy are as follows (WWF):

• The sustainable blue economy must be clearly defined. With this definition, it should be dem-
onstrated that the only safe way is the growth of circular economy in order to ensure long-term 
welfare, respecting the integrity of the ecosystem of the blue economy.
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• Sustainable blue economy vision must be implemented by the governments and all relevant 
stakeholders

• Actors in public and private sectors at all scales must express how a sustainable blue economy 
should be managed by providing guidance on governance, and it should be explained what each 
stakeholder should do if a sustainable blue economy is realized

• Awareness about the blue economy must be created
• Decision-making guidance on the blue economy should be given in both public and private sectors
• Progress should be monitored

Of course, the main principles and the things that must be done are not limited to what is listed above. 
As well as those mentioned, further efforts should be exerted internationally to ensure that the oceans 
have a sustainable future. To this end, an investment and development program framework needs to be 
prepared for the blue economy. For the sustainability of the blue economy, financial markets and institu-
tions undertake very important roles. In a sustainable approach, both the public and private sectors play 
a key role in making investments in this field. (European Comission a, 2018). Increasing ocean-based 
activities contribute to the current pressures on the health of marine ecosystems. Innovation is one of 
the economic keys for the success of the ocean economy and will help reduce ocean health problems. 
(OECD (a), 2016, p.21).

The global economy is expected to expand moderately, in this context some industries related to the 
ocean have a great potential. However, not all of these are part of the Sustainable Blue Economy. For 
example, sectors that cause climate change, such as deep-sea oil and gas exploration or commercial 
fisheries, and sectors that contribute to environmental degradation are not included in this context since 
they are not sustainable (Morillo and Spalding, 2017, p.14).

The states are undoubtedly expected to undertake important duties regarding the blue economy, which 
will be the economic power of the century we live in. Gaining a strategic perspective on the development 
of ocean resources will be an important driving force for ocean economy. Both large and small ocean 
economies are working for the health of the oceans in order to support slow growth in the continental 
economies, to explore new opportunities for investment and employment, and to create competitive ad-
vantage in emerging industries such as deep sea mining and marine biotechnology. New strategic ocean 
development plans and policies, sometimes called “blue economy” plans, are prepared to encourage 
growth in and around the exclusive economic zones (EEZs) of countries. If this public policy become 
successful, the size and type of economic activity in the ocean will have a completely new scheme (The 
Economist & Intelligence Unit, 2015, p.9).

It is possible to illuminate the impact of public policies on the blue economy through the Irish ex-
ample. Because of the tax regime applied, the Irish blue economy has achieved progress. Accordingly, the 
reasonable corporate taxation in effect in Ireland is creating an environment in which the blue economy 
can thrive. Moreover, maritime companies are also subject to the EU tonnage tax regime (Healy, 2018).

The blue economy can yield useful outputs for a country’s economy. In order to make the best use 
of these outputs, it is necessary for countries to adopt a national maritime policy, which must comply 
with regional and international policies. Additionally, awareness of decision-makers should be raised 
in this regard and a capacity should be built through public-private partnerships. A significant growth 
transformation can be achieved by following these steps (Humayun and Zafar, 2014, p.57).
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Potential investment opportunities have been created in the ocean-related industries by taking steps to 
prevent this situation through global agreements made in recent years. In addition, innovative technology 
and business models also aim to minimize / recover environmental damage. To this end, Sustainable Blue 
Economy offers investors new opportunities to benefit from the economic potential of the ocean. The 
idea of using the seas for economic gain is quite new. Although island countries have been benefiting 
from ocean resources for centuries and have contributed significantly to their economies, what is new 
is the understanding the share of new oceans in sustainable economic growth. (Commonwealth Secre-
tariat, 2016, p.3). For example, the direct contribution of the Ocean Economy to the world economy in 
2010 (Gross Value Added, GVA) = $ 1.5 trillion dollars; 3% of the world’s GDP, 5-6% of the global 
“real economy”; direct employment contribution of the Ocean Economy to the world employment in 
2010 (full-time equivalent jobs) = 31 million according to the OECD study. Each year, ocean economy 
has an estimated endorsement between 3 and 6 trillion US dollars, including cultural services, employ-
ment, and ocean-based ecosystem services. In addition, it is estimated that fisheries and aquaculture 
production is worth 100 billion US dollars per year and about 260 million business contributions to the 
global economy. (UN, 2017). According to estimates, 300 million people depend directly or indirectly 
on marine fisheries to ensure basic livelihoods. Our oceans and coasts are global public goods and criti-
cal resources that are vital for most of the planet’s most vulnerable people. ‘An inclusive blue economy’ 
must consider both of these dimensions. (Norton, 2016).

Some steps can be recommended to achieve a sustainable blue economy without adding much to the 
problems encountered in the oceans (OECD (b), 2017, p.3):

• The development of a set of indicators in order to monitor progress during the process of achiev-
ing a sustainable blue economy

• Establishing specific statistics in order to analyse the contributions, needs and effects of maritime 
activities

• Providing a large environmental budget proposal/enlarging the environmental budget for the pro-
tection of marine resources

• Enlargement of maritime activities with various incentives

Inclusion of Public Policies Into the Blue Economy 
Along With Public Sector: Blended Finance

In order to protect the oceans, it is necessary to improve governance and change policies and lifestyles. 
Achieving this depends on the development of an effective multilateral and multidisciplinary coopera-
tion (OECD (b), 2017, p.4). Investing in sectors linked with the blue economy (e.g. tourism, energy, 
transportation, fishery and food security, waste management) is a highly costly and complex process 
(PEMSEA, 2015, p.) The blended finance method, which is striking in the context of the blue economy 
and public policies in literature, will be discussed in this section. The OECD defines the blended fi-
nance as: “Strategic use of development financing for the mobilization of additional financing towards 
a sustainable development in developing countries” (OECD (c)). In this context, for a sustainable blue 
economy, stakeholders need to undertake responsibility with active and effective participation, and a 
roadmap including not only the public sector but also the private sector should be formed. Blended fi-
nance means a strategic combination of public and/or private development financing with other public 
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or private sectors in order to improve resources in investments to be made in key areas in an economy 
like an infrastructure. The foundations of the blended finance, which can encompass public and public 
financial partnerships as well as public and private partnerships (Caribbean Development Bank, 2018, 
p. 67) are as follows:

• Increasing capital leverage, here aid and philanthropic funds are used in the meaning of attracting 
the capital of the public or private sector

• Increasing the impact of investments
• Managing gains in line with market expectations

Capital and expertise of the private sector are also significant for investments directed towards the blue 
economy. The investments in this area are beneficial to both the society and the companies, and private 
sector investments are required in order to increase these investments. Lack of consensus between local 
governments and the private sector regarding investment, shortcomings related to regulations, and lack 
of property rights are some of the obstacles to extending investments in the blue economy. At this point, 
governments and, therefore, public policies are of vital significance in terms of increasing investments in 
this area. For example, explicitly defined regulations can contribute to improving the risk-return profile 
of investments (PEMSEA, 2015, p.55).

Blended finance, which is one of the most dynamic areas in the financing of development, is a method 
of financing that has attracted interest in recent years. A number of actors, such as bilateral development 
agencies, multilateral development finance institutions and philanthropic foundations, are involved in 
the method of financing. This method of financing has often been used to support investments in infra-
structure development where there is an expectation of an economic return and in other interventions. 
For example, green investments supported by blended financing can be listed as environment-friendly 
transport, renewable energy and environment-friendly buildings (Caribbean Development Bank, 2018).

The research areas to be supported by blended finance within the blue economy are as follows:

• Ocean renewable energy
• Sustainable marine fisheries
• Sustainable fisheries management and fish processing
• Responsible mining of sea and sea-floor

Blended finance model offers a couple of advantages to render it attractive to the private sector. 
Thus, it is aimed that the investments become reasonable and profitable for the private sector. Technical 
aids, insurance risk aiming investors to be fully or partially protected against various risk types, market 
incentives targeting future guarantees to the investors with the aim of promoting renovation for making 
preliminary investments in new markets or for new products/services, and top-up returns are among 
incentive tools that can be listed within this scope (Caribbean Development Bank, 2018). According to 
a survey conducted in East Asia, companies were asked how the government can help them grow the 
blue economy and the companies listed the reform policies, the clarity of the processes for investment, 
the implementation of sustainability practices in the political construction process, and the improved 
mechanisms for public-private partnership (PEMSEA, 2015, p.55).

Blended financing undoubtedly has the potential to significantly raise the resources of sustainable 
development. But that does not mean that there are no difficulties or constraints of the implementation. 
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For example, in the case of blended finance, since more than one financing agent, institution and organi-
zation are involved, completion might take time. Another constraint is that it is necessary to implement 
such regulations in such a way that public interest can be sought, while at the same time the social and 
environmental impacts of the project need to be taken into account. There is limited knowledge and 
technical capacity in such agents. Such restrictions exist not only in the supplier (financial institution) 
but also in the developing countries which are in the buyer position. In countries with debt sustainabil-
ity problems, this type of financing management needs to be cautious about non-concessional finance 
(Caribbean Development Bank, 2018). In the Caribbean countries, for example, the tax base and the 
tight economy accompanied by the high public debt emerges as an important problem in the financing 
of investments (such as sustainable infrastructure and research and development) aimed at the growth of 
the blue economy. Moreover, the vulnerability of the region against climate change and environmental 
shocks calls for additional resources for aid and restructuring (Kulkarni, 2018).

Solution of Public Policy for the Blue Economy Problem: Reviews

The blue economy problem that can be categorized as effects of the unsustainable use of marine re-
sources, such as unsustainable fisheries, physical changes and degradation of marine and coastal habitats 
and landscapes, marine pollution and climate change and unfair trade (World Bank Group & UN, 2017, 
pp.10-11) is a problem that should be examined under the theme of environmental problems. However, 
it is possible to seek solutions to this problem with the public policy remedy.

Environmental problems are caused by market failures, which can be divided into externalities and 
the public good quality of pollution. The negative externality mentioned here may have an impact area 
that can influence the whole world (Mutlu, 2002, p.19). The quality of public good refers to goods from 
which the whole public benefits and no party is excluded from the benefit, and in which consumption of 
the individual is not impeded by the consumption of another individual. In other words, the consumption 
is not competitive and additional cost is not required in case there is extra use (Samuelson, 1954, pp. 
387-389). These qualities result in the failure of the prices of goods to be determined and it becomes 
impossible for the good to be produced in the market. Therefore, pricing and market solution cannot be 
realized (Mutlu, 2002, p.19). It is possible to take action through various means in case of this market 
failure specifically about the natural resources. For example, access to such services may be restricted 
by adding a fee, such as an entry fee to a service previously not priced. In this case, taxes and user fees 
are widely known price-oriented tools. Another way is the market-based incentive approach, which is 
directly compared to the regulatory approach (Davis and Gardside, 2001, p.225).

Various economic instruments have been designed against the externalities arising from the use 
of natural resources. These can be listed as taxes, fees, user fees, subsidies, payments for ecosystems, 
biodiversity offsets and individually transferable quotas. Undoubtedly, such economic instruments 
are useful tools to ensure a balance between the protection and the use of the marine area, coastal and 
ocean environments. However, the adequateness of data on economic and environmental parameters, 
irregular application of spatial management, and high data processing costs point to the insufficient use 
of economic instruments in the ocean environment (OECD (a), 2016, p.40). An international platform 
formed by representatives of environmental scientists, government agencies, regulators and users can 
be established for the dissemination of the use of economic instruments so that the right choice can be 
made by exchanging knowledge and experience (OECD, 2016, p.41).
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The oceans, which have long been a source of living, are under great threat nowadays. Population 
growth, urbanization, the rise of the global middle class and the expansion of global trade lead to an 
increase in the risk of depletion of marine resources or irreversible damage. With global agreements 
made in recent years, steps have been taken to prevent this situation and potential investment opportuni-
ties have been created in the ocean-linked industries. Innovative technology and business models also 
aim to minimize/fix the environmental damage. Accordingly, the sustainable blue economy offers op-
portunities for investors to benefit from the economic potential of oceans (Rolando and Spalding, 2017). 
The public sector is undoubtedly a driving force with adequate regulatory frameworks and institutional 
arrangements in blue economy studies and in supporting sustainable ocean development. In this context, 
the public policies that could solve the blue economy problem should be implemented in cooperation 
with stakeholders. These policies should also support scientific and economic research, present effective 
regulatory policy frameworks, and provide sufficient incentives and financing sources (Kilponen, 2016).

For the effective management of oceans, economic analysis such as better use of science and technol-
ogy innovations, stakeholder engagement and innovation in governance, benefit and cost analysis should 
be used more in this sector and, finally, economic instruments such as taxes, wages and tradable permits 
should be used (OECDa, 2016, p.227) The blended finance method for the blue economy constitutes one 
of the public policy proposals frequently found in the literature. Blended finance covers public-public 
good partnerships as well as public-private partnerships (Caribbean Development Bank, 2018). In the 
blue economy sector, where investments cost quiet a lot, this cooperation should operate with the goal 
of maximizing the economic and social benefits of the society.

Property rights is another problem in the sustainable management of resources. The fact that the blue 
economic resources (seas, coasts, oceans) are open to everyone also brings about waste of resources. 
Because many goods in this area cannot be priced and for this reason, they are excessively used. For 
example, the use of sea water for the disposal of wastewater has resulted in excessive use of water. Since 
environmental goods and services cannot be priced, markets cannot be used for an effective allocation 
here. This is inherent in many marine environment goods and is the characteristic of open access or public 
benefit. In the case of open access, there is no motivation in the individual for the exploited source. In 
other words, the user does not consider the costs. The environment is in everyone’s ownership, but it is 
nobody’s responsibility (Davis and Gardside, 2001, p.225). The state has options such as co-ownership, 
state ownership and privatization at this point. For example, unsustainability arising from overfishing 
was hindered via co-operative fisheries established in Brazil by means of co-ownership. Another means 
is the transfer of resources to state property for their protection. Finally, privatization is also a solution 
that is addressed within the context of the problems arising from property rights, which in turn hinders 
the overuse of natural resources but also causes other externalities to emerge (Mutlu, 2002, pp.193-194).

There is an incentive effect in the use of economic instruments. For example, when environmental 
costs are internalized within a product or service, consumers are encouraged to opt for lower priced 
and environment-friendly alternative products. In addition, economic instruments also have an income 
redistributing effect. For example, pollution can be reduced by environmental instruments such as envi-
ronmental taxes, user fees and wages and the revenue to be obtained can be used to reduce a tax, such 
as personal income tax (OECDa, 2016, pp.229-230). It is evident that an effective government policy 
is essential for the strengthening and sustaining of the blue economy. It is required to put these policies 
into effect so as to activate maritime sector in various regions and countries although local or national 
conditions will have an impact on the policies to be formed (OECDa, 2016, p.36)
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CONCLUSION AND REMARKS

Resources in the world are depleted in a swift manner, and the failure to pursue a sustainable policy results 
in the excessive use of resources. The blue economy faces threats such as pollution, habitat destruction, 
overfishing, climate change. 14th sustainable development goal set by the UN for a sustainable world is 
the preservation and sustainable use of ocean, marine and marine resources for a sustainable develop-
ment. In this scope, for a sustainable blue economy, it should be prioritized to protect the health of these 
resources. To this end, economic policies can assume a deterrent role. The present study focuses on the 
idea that sustainable development through public policies can be achieved through both tax regulations 
and subsidies. It is necessary to attach particular importance to the fact that environmental pollution 
shouldn’t be ignored for the sake of sustainable growth here. The growth promoted by the blue economy 
should not cause the resources and the environment to deteriorate.

• The main points to be addressed/intervened by public policies can be listed as follows:
• Protecting the health of the oceans and seas, taking necessary tax incentives or measures to avoid 

harming the environment
• Supporting the sectors that will increase the growth potential of the blue economy with various 

incentive mechanisms
• Creating corporate policies
• It is necessary to support public-private partnerships for blue economy and expand public-private 

partnership through blended financing method. Because investing in the blue economy brings 
along a costly and complex process.

• Creating a blue-sensitive budget
• Creation of specific statistics based on the blue economy
• Elaboration of the overall framework for investment and development
• Empowerment of NGO, public sector and private sector network
• The circular economy is a part of the solution for solving the blue economy problem. With cycli-

cal economic principles, it is possible to decrease economic and environmental risks, which must 
be accompanied by innovative technologies. Taxation, for example, manifests itself an important 
public policy instrument, given that the use of plastics which is encouraged to be recycled by the 
cyclical economy is one of the greatest risks confronting the environment today

Public policies are one of the key tools in the protection of the environment, although they are seen 
as a barrier to the taxation in the solution of the problems that the blue economy brought due to the 
narrow tax base and high debt ratio in developing countries.

As the UN secretary general underlined, it is particularly important to raise the sensitivity of the 
society in this regard. Because everything starts with human beings, consciousness-raising activities 
should be carried out by eliminating the ocean blindness so that human beings do not put an end to ev-
erything. When economic benefits are ensured, all components of the blue economy should be shaped 
around the interests of future generations and the world’s future, and public policies should undertake 
an active attitude by their tools during the management of the process.
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KEY TERMS AND DEFINITIONS

Blue Economy: Economic sectors directly or indirectly linked with the oceans.
Ecosystem: Interaction between living and non-living environment.
Externalities: The positive or negative effect (social costs or social benefits) arising from the pro-

duction or consumption activity of a producer or consumer.
Ocean Economy: It is a part of the blue economy and it makes a significant contribution to the 

world economy with its developed and developing sectors and has a potential that needs to be grown.
Public Policies: Policies in which the state intervenes into the economy with various economic and 

social motives through the borrowing, taxes, and public expenditures.
Subsidies: Unreturned financial aids that the government make to support producers or consumer units.
Sustainable Blue Growth: Achieving growth with sustainable environment friendly policies to 

generate economic benefits from natural resources such as oceans, seas, costs that fall into the scope of 
blue economy.

Taxation: Taxation, a means of fiscal policy, is unreturned and state-based incomes for the financing 
of public expenditures or other economic/social/political goals.

User Fees: It is one of the economic instruments predominantly collected by the local governments, 
aiming at the elimination of environmental pollution, with the aim of generating income.
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ABSTRACT

Closed-loop supply chain management has begun to gain more importance in recent years due to in-
creased environmental concerns, reduced natural resources, and legal regulations. In addition, with 
the shortening of product life cycles, the rate of returning products is increasing day by day. Therefore, 
businesses are trying to find ways to get more value from these returning products. Here, the closed-
loop supply chain (CLSC), which comes into effect at this point, refers to the design, operation, and 
control of the system to ensure maximum value from returning products of different breeds and quanti-
ties. Recycling these returned products by different methods will provide significant savings in terms of 
both the production costs by providing return of the economically valuable materials to the economy 
as an input and the waste disposal costs by reducing the amount of waste. This chapter investigates the 
concept of closed-loop supply chain and its benefits to the businesses.

INTRODUCTION

With the tightening of environmental regulations, the increasing volume of waste, and the concentration 
of recycling of used products for the economy, the concept of a closed loop supply chain has begun to 
gain importance. Closed loop supply chain refers to the design, operation and control of the system to 
ensure maximum value from returning products of different breeds and quantities over time (Guide & 
Wassenhove, 2009). In short, this concept is expressed as systems in which forward and reverse supply 
chain structures work integrally (Talbot, Lefebvre, & Lefebvre, 2007; Guide, Jayaraman, & Linton, 2003a; 
Guide, Harrison, & Wassenhove, 2003b). Forward supply chain generally includes processes related 
to obtaining final products from raw materials and activities related to the delivery of these products 
to customers. Reverse supply chain includes the selection and implementation of the most appropriate 
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recycling (repair, reproduction, recycling) option or disposal methods by collecting products from the 
end user (Govindan, Soleimani, & Kannan, 2015).

In a closed-loop supply chain network that takes forward and reverse flows together, the raw materials, 
parts and components procured from the suppliers are processed at the production facilities to obtain new 
products and these products are delivered to the customers. If the products delivered to the customers 
are no longer able to fulfill their functions or if they are not required, they will be returned or discarded. 
In the later stages, for those products returned, the most appropriate recovery option is determined or 
these products are properly disposed of. With the products obtained after the recovery, the customer’s 
demands are met again. The products which are decided to be disposed of are destroyed and leave this 
cycle between the producer and the customer. As a result, the two main tasks of a closed loop supply 
chain are: Creating processes that create value which meets the needs of the customer (as it used to be). 
The second task is to collect the scrap products from the customers and try to find the best way to evalu-
ate these products (Govindan & Soleimani, 2017). However, it is no longer easy for manufacturers who 
routinely plan forward flow activities to plan reverse flow activities, including collection, recovery and 
disposal of used products. Because, by including reverse logistics activities in the system, the process 
becomes more complicated and some additional costs (e.g., acquiring, transporting, remanufacturing) 
arise (Kumar & Malegeant, 2006). One of the main problems that can be encountered in forward and 
reverse logistics (RL) is how to integrate these two different distributions (Fleischmann et al., 1997). 
There are some important differences between RL and forward logistics. The most important difference 
is, while in forward logistics the production and distribution of a new product is considered, in RL the 
post-stage distribution of products used in RL, such as sorting, inspection, recycling, recovery, etc. is 
considered. That is, producers need to integrate both production and reproduction activities using raw 
materials purchased from their suppliers and recovered items from returning products. The flow in the 
opposite direction is not as planned and regular as the forward flow due to uncertainties about the qual-
ity, quantity and timing of the returning product (Jindal & Sangwan, 2014). In addition, it is relatively 
difficult to transport, store, and handle products that are returned in the reverse flow. It is becoming 
increasingly difficult to apply reverse flow for certain product groups, especially non-durable products 
(Kumar & Malegeant, 2006). Due to these differences between RL and forward logistics, it is quite dif-
ficult for an organization to include RL operations into its existing logistics structure.

In addition to these difficulties, there are many benefits to returning used products to the market. It is 
known that a remanufactured product uses 20% less material and 16% less energy and releases only 35% 
of greenhouse gas emissions released during the process of producing a new product (Jindal & Sangwan, 
2014). As can be seen, CLSC practices contribute to the combined development of the environment and 
the economy by reducing resource use and amount of waste. Many businesses, such as Hewlett-Packard 
and Kodak, have discovered that the collection of used products improves significantly their prestige 
as well as causes significant reductions in production costs (Zhang & Ren, 2016). However, many of 
the businesses are not aware of the benefits that the CLSC will provide them (Kumar & Malegeant, 
2006). Therefore, in order for the use of CLSC to be widespread, it is necessary to discuss the benefits 
of this concept for the organization. With this in mind, it is aimed to examine the CLSC concept and its 
benefits in this study.
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BACKGROUND

Forward Supply Chain and Reverse Supply Chain

Supply chain; is a network formed by producers and distributors who supply raw materials, convert these 
raw materials into intermediate goods and final products, and distribute final products to customers. In 
short, the supply chain focuses primarily on the movement of goods from the source to the final customer 
through the supply chain. Reverse supply chain takes the product from the end user to the starting point 
(Defee, Esper, & Mollenkopf, 2009).

The traditional supply chain, also called the forward supply chain, does not have any responsibility for 
end-of-life (EOL) products. But reverse supply chain or reverse logistics, tries to evaluate EOL products 
as environment friendly as possible (Govindan & Soleimani, 2017). Reverse supply chain management 
involves collecting from consumption points, inspecting, and adding value to these products to return 
to the economy that have been returned because of their completion of their lifetimes or returned due to 
poor quality, product recall, incorrect shipment and warranty / after-sales service.

Reverse supply chain begins by returning the products returned from the customers to a collec-
tion point. In the following stage, the collected products are examined, classified and separated. The 
most appropriate recovery option (repair, renewal, remanufacturing, recycling) is determined for these 
products or these products are destroyed. The products obtained after the recovery are delivered to the 
customer again, by including them in the forward supply chain process. The products that are decided 
to be disposed of are destroyed and leave this cycle between the producer and the customer (Kumar & 
Malegeant, 2006).

One of the five most important activities of the reverse supply chain is reverse logistics. Other 
activities can be listed as follows: It is collection, inspection / sorting, pre-processing and distribution 
network design (Srivastava, 2008). Similarly, Kumar and Malegeant (2006) also emphasize that phases 
of reverse supply chain (or closed loop) are; collection, inspection / separation, re-processing, disposal 
and re-distribution. Guide et al. (2003b) state the reverse supply chain phases as follows: Acquisition, 
reverse logistics, sorting, testing, disposition, remanufacturing and remarketing.

Reverse Logistics

Reverse logistics is often used to indicate recycling, waste disposal and hazardous waste management. 
When viewed from a broader perspective, it appears to include logistic activities during source reduction, 
recycling, material reuse and disposal (Jamshidi, 2011). Reverse Logistics European Working Group 
(Revlog) defined reverse logistics as a process involving the planning, implementation and control of 
transactions of raw materials, in-process inventories and final products from production, distribution and 
use points to the recovery or disposal point (Jamshidi, 2011). Similarly, in another definition, the concept 
of reverse logistics is described as the process of planning, implementing, and controlling the efficient 
flow of raw materials, work-in-process inventory, finished goods and all kinds of related information 
from the consumption point to the starting point for the purpose of recapturing value and/or proper dis-
posal (Rogers & Tibben-Lembke, 1998). Dowlatshahi (2000), defined reverse logistics as the process 
of systematically accepting products or parts by the manufacturer sent from the point of consumption 
to recycle, reproduce, or dispose of. The common element in reverse logistics definitions is that a piece 
(like a used product, a scrap product, an out-of-fashion product) is moved to be evaluated from the end 
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user to a place. But according to Reverse Logistics Association, reverse logistics should not be limited 
only by return transactions. This concept also includes repair, customer service, parts management, order 
fulfillment activities (Pinna & Carrus, 2012).

As can be seen, reverse logistics operations differ from forward logistics operations. One of the main 
problems that can be encountered in reverse logistics is how to integrate these two different distributions, 
namely forward and reverse logistics. The following questions should be answered in order to establish 
an effective distribution network (Fleischmann et al., 1997):

Who will be members of the reverse logistics channel?
Some of these members may be members in forward logistics, or they may be new members who 

perform RL specific tasks.
What functions should exist and should be performed on the reverse logistics channel?
The possible functions performed in reverse logistics are: collection, testing, sorting, moving and 

processing. A distribution network should be designed to determine in advance where these activities 
will be carried out.

What is the relationship between forward and reverse logistics channels?
Reverse logistics can also be performed directly on the original network through traditional interme-

diaries or specialist logistics providers. Even if the same actors are included in this process, problems 
may arise in the integration of these two distribution networks, since collection and delivery may require 
different processes.

COMPARISON OF FORWARD AND REVERSE LOGISTICS

Reverse logistics is not the symmetric of forward logistics. Reverse logistics involves more complex 
and different processes than forward logistics; it is therefore necessary to be more reactive (Srivastava, 
2008). Risks and uncertainties in the reverse supply chain stem from the quantity, quality and timing of 
products returned from the customer to the producer (Srivastava, 2008). In RL, the amount of product 
returned and the return period is out of the control of the organization as the flow is initiated by the 
customer or by the lower-ranking members of the supply chain. So there is no standard time frame. For 
example; a toner cartridge can be used for an average of two months, a customer who uses the product 
frequently may change the cartridge once a week, or a customer who uses the product less frequently 
may replace the cartridge every six months. Also, the life cycle of each product is different. For example; 
the life span of a disposable camera is considerably shorter than that of a mobile phone. Therefore, all 
these uncertainties make forecasting, planning and inventory management more difficult in RL than in 
forward logistics (Guide et al., 2003a).

Krikke et al. (2001) stated that reverse supply chain is significantly different from forward logistics, 
and that these differences affect the process of designing the network. The authors stated that the fol-
lowing points should be considered in order to form an effective distribution network:

1.  In addition to cost and service, the CLSC has environmental factors that make the goal function 
difficult.

2.  In closed loop systems, the system complexity is greater due to both the increase in the number 
of parts flows and the increase in the relationships between flows. In these systems, uncertainties 
exist regarding the quality, quantity and timing of the returned product.
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3.  There is usually a mismatch between supply and demand.
4.  In closed loop systems, there are a small number of customers against a large number of suppliers. 

Used products are the raw material for the reverse supply chain. Contrary to the forward chain, the 
raw material supply is excessive in these systems and the cost of the raw material is little or none. 
However, the value of the return flows is low.

5.  Closed-loop systems have untapped market opportunities. Environmental requirements can lead to 
the creation of new markets or the reorganization of existing firms. By means of such a restructur-
ing, the materials which are to come to an end as waste can be converted into useful products.

In Table 1, some features of forward and reverse logistics are given comparatively (Jamshidi, 2011).
As many authors have pointed out, in reverse logistics, planning is more difficult than forward lo-

gistics (e.g., Guide, Jayaraman, Srivastava, & Benton, 2000; Tibben-Lembke & Rogers, 2002), since 
uncertainty in logistics is evident. Because in reverse logistics it is not enough to estimate only the cus-
tomer demand. At the same time, the usability/ availability of the product to be reproduced must also 
be estimated (Tibben-Lembke & Rogers, 2002).

The greatest difference between forward logistics and reverse logistics is due to the number of start 
and end points. In forward logistics, products move from a single starting point to many destination 
points. In reverse logistics, products move from a single point of arrival to many starting points (Tibben-
Lembke & Rogers, 2002).

Another difference is due to the quality of product and packaging. Each new product from the dealer 
comes in a package that protects it during transport. New products that are transported in packages in 
a palette or a truck will not easily come out of the place and be damaged. These packages also enable 
the product to be easily transported and stacked at the same time. In reverse logistics, most of the prod-
ucts are not packaged. Some of the returned products, which are returned since they are not sold from 

Table 1. Comparison of forward and reverse logistics

Forward Logistics Reverse Logistics

Estimates are relatively obvious. Estimates are more difficult.

Transport is from one point to multiple points. Transport is from multiple point to one point.

Product quality, packaging and pricing are relatively standard. Product quality and packaging are not standard. The price depends 
on many factors.

The place and route to which your product will be transferred is 
determined.

The place and route to which your product will be transferred is 
uncertain.

Channels are standard. Channel is changeful.

The accounting system can be closely monitored for distribution 
costs. It is often very difficult to measure reverse costs.

Product life cycle can be controlled. It is more difficult to predict the product life cycle.

Transactions between the parties are obvious. The operations are complex.

Concurrent information can be easily accessed to monitor the 
product. Process monitoring is not very transparent.

Marketing methods are obvious. Marketing activities are complex.

Inventory management is congruous. Inventory management is not congruous.

Source: (Jamshidi, 2011)
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retailers, are damaged during transport or while they wait on the shelf. On return from the customer, 
the product has already been unpacked for use. Often these products cannot be properly packaged later 
(Tibben-Lembke & Rogers, 2002). Even if the returned product is in a package, it is more difficult to 
transport this than to transport a new product. The new product, which travels to a certain target in large 
quantities, is transported using packages such as pallets, containers, etc., which minimize the space in the 
vehicle during transport and facilitate transportation. Besides, since the amount of the returned product 
is not as much as the amount of the new product going out, the packages (pallets, containers) that make 
the transportation easier cannot be used. This can cause the returning product to suffer further damage 
during transport (Tibben-Lembke & Rogers, 2002).

Flow monitoring in RL is more difficult compared to forward logistics. Because information systems 
of the most business systems are not designed to follow the returns. This makes it difficult to keep track 
of product arrivals, making even short-term operational plans difficult (Tibben-Lembke & Rogers, 2002).

Another difference is due to costs. In forward logistics, costs can be accurately determined. Accounting 
systems have been created to track the costs that will occur along the forward flow. There is no such thing 
as repackaging or renewing new products. In reverse logistics, products need to be processed in order to 
be able to operate again. Therefore, this renewed product will be sold at a much higher cost than the new 
product. However, it is worth noting that these additional costs will be less than the cost of producing 
a new product (Tibben-Lembke & Rogers, 2002). In reverse logistics, one of the most important costs 
is transport-related and higher than transport costs in forward logistics. The small amount of returned 
goods is a factor that increases the transportation costs. For example; a store might be picking up new 
products as much as a full truck every week, and then returning only one or two pallet of products at 
the same time period. This, in turn, increases the cost of transport (Tibben-Lembke & Rogers, 2002). 
In Table 2, RL costs and forward logistics costs are compared.

Most of the assumptions that apply to classical stock control methods cannot be applied in reverse 
logistics. The most important reason for not being able to apply is that the variables such as the amount 
of returned products, the selling price and the demand for these products are not fully known (Tibben-
Lembke & Rogers, 2002). Finally, another difference that needs to be emphasized is the product pricing. 

Table 2. Reverse logistics costs

Costs Comparison With Forward Logistics Costs

Transport Higher

Cost of stock Lower

Shrinkage Lower

Obsolescence May be higher

Collection Much higher – Less standardized

Classifying, quality identification Much higher

Handling Much higher

Refurbishing/Repackaging Important for RL, non applicable for forward 
logistics

Change from book value Important for RL, non applicable for forward 
logistics

Source: (Tibben-Lembke & Rogers, 2002)
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The fact that product quality is not unique in RL, is also a factor that makes it difficult to price products 
(Tibben-Lembke & Rogers, 2002).

REASONS OF PRODUCT RETURN

The most common reasons for product return can be listed as errors, damage during transport, driving 
new model products to the market, replacing the product with another product, returning, repairing, 
recalling, and incorrect ordering (Min, Ko, & Ko, 2006).

However, the various reasons for return in the supply chain from the production stage to the delivery 
of the products to the customers can be grouped into three main groups as follows (Jamshidi, 2011):

• Production Returns: Production returns are the return of parts or products at the production 
stage. The returns at this stage can be classified as follows (Jamshidi, 2011).
 ◦ Products with surplus raw materials
 ◦ Quality control returns
 ◦ Surplus products
 ◦ Surplus raw materials and surplus products are shown in the category of products that are not 

needed; those who return from quality control are included in the category of faulty products 
(Pinna & Carrus, 2012).

• Distribution Returns: Returns that occur in distribution and whose reasons are listed as follows 
(Jamshidi, 2011):
 ◦ Recalling the product; is collecting the product back due to security and health problems. It 

may be initiated by the supplier or manufacturer (Pinna & Carrus, 2012; Gencer & Akkucuk, 
2016). This recall may be voluntary or it may be mandatory by law (Rogers, Lambert, 
Croxton, & Garcia-Dastugue, 2002).

 ◦ Commercial returns; are inter-company returns due to damaged deliveries or non-sellable 
products.

 ◦ Return of out-of-fashion products
 ◦ Return of materials (e.g., pallets) used as carriers in the distribution of products

• Customer Returns: These returns occur for various reasons after the product reaches the con-
sumer. These returns are as follows (Jamshidi, 2011):
 ◦ Returns due to products’ not meeting customer expectations
 ◦ Returns in warranty period due to problems occurring during usage period

• End-of-Use Returns: End-of-use returns express the flow that occurs after the product has been 
used to remove the product from the hand. These products can also be sold in similar alternative 
markets such as those that can be reused in new products (e.g., Xerox’s copiers). Some of the 
products in this category are in a position to be repaired and have high economic value (Krikke, 
Garcia-Dastugue, & van de Velde, 2004).

• End-of-Life Returns: These returns represent products that have completed their life span eco-
nomically and physically.
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• Environmental Returns: The reason for these returns is the destruction of hazardous substances 
or the regulation according to environmental legislation. Such returns are different from the other 
returns mentioned above because they are done in accordance with the legal restrictions. For ex-
ample, the Environmental Protection Agency in the United States has banned computer monitors 
with lead since 1992 (Rogers et al., 2002).

CLOSED LOOP SUPPLY CHAIN

As mentioned earlier, reverse logistics is the process by which products are transported in order to 
re-value or dispose of them from where they were last used. This process includes activities such as 
remanufacturing and refurbishing. It also includes recycling programs, hazardous material programs, 
and activities for disposal of obsolete equipment. But reverse logistics does not include all activities 
involved in reflux management of the information in the supply chain and the material. If there is no 
returned goods or materials, we cannot talk about reverse logistics (Rogers et al., 2002).

Another concept that tries to define activities related to returned products is the closed loop supply 
chain management. Closed loop supply chain refers to the design, operation and control of the system 
to ensure maximum value from returning products of different breeds and quantities (Guide & Wassen-
hove, 2009). CLSC activities include reverse supply chain activities in addition to forward supply chain 
activities. These activities consist of the following steps (Guide et al., 2003b);

• Obtaining products from the end user
• Applying reverse logistics for the delivery of products from the point of use to the disposition 

point
• Testing and classifying to determine the current situation of the product and the reuse option
• Determination of the option that will provide the highest economic benefit such as direct reuse, 

repair, remanufacturing, recycling or disposal
• Performing remarketing and distribution of refurbished products.

In Figure 1, both forward supply chain processes (procurement, processing, assembly, distribution 
and procurement of raw materials) and reverse supply chain processes (repair, reconditioning, remanu-
facturing, recycling and disposal) are seen simultaneously (Khor & Udin, 2012).

As can be observed in Figure 1, in a closed loop supply chain network, which deals with forward and 
reverse flows, the raw materials, parts and components provided by the suppliers are processed in the 
production facilities to obtain new products and these products are transmitted to the customers. If the 
products delivered to the customer no longer fulfills their functions, or if they are not needed, they are 
either returned or disposed of. In the next stage, the most appropriate recovery option (repair, recondition, 
remanufacturing, recycling) is determined for these returned products or they are disposed of. Remanu-
factured products obtained after the recovery are marketed / distributed and delivered to the customer.

Recovery management involves the management of all used and / or discarded products, parts and 
materials. Product recovery aims to utilize as economically (and ecologically) as possible the amount 
of used products and to reduce the amount of waste (Thierry, Salomon, Nunen, Wasenhove, 1995; Sasi-
kumar & Kanna, 2008). Product recovery is performed mainly due to three reasons: Legal regulations, 
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market requirements and the hidden economic value of solid waste (Sasikumar & Kanna, 2008). The 
following recovery procedures used for the used materials or the end-of-life materials are as follows:

• Repair: The goal here is to repair the returned product and include it back into the system. The 
quality of repaired products may be lower than the quality of new products (Kumar & Malegeant, 
2006; Thierry et al., 1995). This stage involves the repair and / or replacement of broken parts. 
Other parts are not affected by this process. Repairs usually require only limited product disas-
sembly and reassembly. These operations can be done either on site or at manufacturer-controlled 
repair centers. A large number of durable product manufacturers (e.g., IBM, DEC, and Philips) are 
performing repairs (Thierry et al., 1995).

• Reuse: Reuse refers to cases where returned products are of good quality to be used immediately 
on the same or an alternative market (Pinna & Carrus, 2012). In short, this practice indicates that 
the product is reused for a similar purpose with design purposes. Some products can be reused 
after cleaning or a small maintenance (Sasikumar & Kumar, 2008). Examples include bottles 
(Torres, Gil, Puente, Pomares, & Aracil, 2004), pallets and containers (Kroon & Vrijens, 1995). 
These products can be used again or sold to another customer.

• Refurbishing/ Recondition: This practice refers to operations carried out to raise the quality of 
the product used to a certain level. During the product renewal process, broken / damaged parts are 
replaced with new ones after they are separated from the product by the disassembly process. This 
process can also improve the quality and life of the product. Refurbishing can also involve activi-
ties to upgrade the technology by replacing outdated modules or components with technologically 
superior ones. Refurbishment on airplanes can be given as an example (Kumar & Malegeant, 
2006; Thierry et al., 1995).

• Remanufacturing: The aim here is to tailor the used product to the quality standards applied for 
the new product. The used product is completely demounted and all modules / parts are checked. 
Broken or old parts and modules are replaced with new ones (Kumar & Malegeant, 2006). 
Remanufacturing can be combined with technological update. For example, a new machine can 
be obtained at a cost of 50% to 60% less by replacing a used piece of equipment with a new piece 
of equipment. Over the years BMW has been remanufacturing high-value parts such as engines, 

Figure 1. A general illustration of a closed-loop supply chains
Source: Khor & Udin, 2012
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starter motors and alternators. Remanufactured parts are being tested to stringent quality standards 
to become BMW replacement parts (Thierry et al., 1995).Remanufacturing centers require high-
budget investments (Srivastava, 2008).

• Cannibalization: In other recovery options (remanufacturing, refurbishing, repair), most of the 
parts of the used products are reused. In cannibalization, only a small part of the product is reused. 
The aim here is to retrieve a limited set of available products or components. These parts are reused 
for repairs, refurbishment or remanufacturing of other products or components. Cannibalization 
processes require the separation of used parts and the testing of potentially reusable parts. The 
remaining parts or modules are not used. For example, Aurora, which is a US-based company, is 
dealing with cannibalizing of integrated circuits. The company receives, tests, repairs, and sells 
the parts it desires from used computers. The profits of the company between 1988 and 1993 ex-
ceeded $ 40 million (Thierry et al., 1995).

• Recycling: It refers to the use of various separation methods to obtain materials from used prod-
ucts and the evaluation of these materials for the production of original products (Kumar & 
Malegeant, 2006). The purpose in other product recovery options is to protect the functions and 
features of used products and components as much as possible. In recycling, the features and 
functions of the products and components are lost. The purpose of recycling is to reuse the mate-
rials in used products and parts. If these materials are of high quality, they can be involved in the 
production of original parts. The recycling starts with the separation of used products and parts. 
These pieces are then divided into different material classes. These separated materials are then 
used in the production of new parts. In countries such as Germany, the United Kingdom and the 
United States, almost all metals in cars discarded are subjected to recycling. Recycling is applied 
to a wide variety and large number of used products. Paper, glass, plastic products are some of the 
products that are widely recycled (Fleischman et al., 1997; Modak, Modak, Panda, & Sana, 2018).

The choice of recovery method varied depending on the technical feasibility, the availability of used 
products and components through suitable methods, the existence of demand for recycled products / 
components / materials, and the benefits that can be gained and costs involved (Thierry et al., 1995).

The different qualities of the product recovery options and the main differences between them are 
shown in the Table 3 (Thierry et al., 1995).

Kumar and Malegeant (2006) emphasized that reverse (or closed loop) supply chain stages are; col-
lection, inspection / separation, re-processing, disposal and redistribution.

1.  Collection

The collection activity is the physical transfer of used products from one location to another for 
processing. Collection operations include; product acquisition, transportation and storage (Kumar & 
Malegeant, 2006). Collection of used carpets from carpet sellers and used copiers from customers is an 
example for this stage (Fleischmann et al., 2000).The used product can be collected either directly from 
the customer or through retailer or third party logistics companies (Kumar & Putnam, 2008).

Collection constitutes a significant part of the total cost of any closed loop supply chain. Businesses 
can follow three methods to get over this highly costly phase. First of all, some costly transactions can 
be shifted to the consumer. That is, businesses can create waste collection points at various locations 
instead of collecting products from customers. Consumers can thus dump these at collection points. 
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An example is waste glass and paper collection boxes. This strategy requires additional storage space 
while reducing transportation costs. In addition, this method is limited to small and low value consumer 
products. The other method is to create a synergy by combining distribution and collection channels. 
The most typical examples that can be given for this are; “bring old- take new” campaigns with the col-
lection of refillable bottles of beverages. The last method is to mail some products (such as blank print 
cartridges and reusable cameras) (Kumar & Malegeant, 2006).

Another method that can be used to collect used products is to establish a strategic business partner-
ship between the manufacturer and eco-non-profit organizations. With this method, the business can 
have a green image, increase its profits and transfer the collection activity to external sources and focus 
on its own business/ skills (Kumar & Malegeant, 2006).

2.  Inspection/Separation

It is the phase in which various recovery and disposal processes are performed. It is decided whether 
the products used in the process will be reused or not, and if so, what treatment will be performed (Kumar 
& Malegeant, 2006; Fleischmann et al., 2000). For example, photocopy machines can be divided into 
subgroups as “repair” or “recycle” (Sasikumar & Kannan, 2008). Testing, disassembly, shredding, sort-
ing, storage processes are performed at this stage (Kumar & Malegeant, 2006; Fleischmann et al., 2000).

3.  Re-Processing

It includes some operations in which the products that can be reused are made reusable by applying 
some processes. Depending on the appropriate recovery option, activities such as disassembly, shred-
ding, replacement and repair are also included (Kumar & Malegant, 2006).

4.  Disposal

Table 3. Comparison of recovery options

Level of Disassembly Quality Requirements Resulting Product

Repair To product level Restore product to working order Some parts are repaired or replaced 
with spare parts.

Refurbishing To module level
All critical modules are tested and 
updated at the specified quality 
level.

Some modules are repaired / replaced 
and updated

Remanufacturing To part level
All modules and parts are tested 
and updated to the new product 
quality level.

Used and new module / parts are 
included in the new product and 
updated

Cannibalization Selective retrieval of parts. It depends on the process in which 
the parts will be re-used.

Some parts are used again, the 
remaining product is recycled or 
discarded

Recycling To material level
It is high for the production of 
original parts, and low for other 
parts.

The materials are used again to 
produce new parts.

Source: (Thierry et al., 1995)
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It consists of applications for the disposal of products which cannot be reused due to technical or 
economic reasons. For example, products that do not have market potential since they require exces-
sive repair and / or finished life spans are disposed by appropriate methods Transportation, landfill and 
incineration can be performed at this stage (Fleischmann et al., 2000).

5.  Re-Distribution and Selling

It is the process of transporting reusable products to new markets to reach potential new users. This 
phase includes selling, transportation and storage activities (Kumar & Malegant, 2006).

This process can be carried out together with distribution and sales activities carried out in the forward 
chain. But in this process additional marketing efforts may be needed to convince the customer of the 
quality of the product. Therefore, for these products, it may be necessary to establish separate channels 
and to develop new markets (Krikke et al., 2004).

ADVANTAGES AND BENEFITS OF CLOSED LOOP SUPPLY CHAIN

Well-managed closed-loop supply chain operations do not only save costs, but they also make it easier 
to retain customers (Srivastava, 2008). Moreover, since reverse logistics practices are more complex and 
difficult than forward logistics practices, successful businesses who overcome these difficulties will gain 
a competitive advantage that cannot easily be imitated by their rivals (Srivastava, 2008).

Closed loop supply chain not only provides environmental and economic benefits, but also leads to 
new opportunities / new market areas for businesses. Kumar and Malegeant (2006) expressed the benefits 
and opportunities provided by the CLSC as follows (Kumar & Malegeant, 2006).

• Service/Market
 ◦ Customer satisfaction increases
 ◦ Research and development time is reduced
 ◦ Availability of replacement parts increases
 ◦ Early feedbacks allow the desired improvements to be made on time
 ◦ Product quality is improved through re-engineering
 ◦ Proactive repairs are possible
 ◦ Green image increases

• Opportunities for Value Creation
 ◦ Reduced liability risk
 ◦ Reuse of materials and components is increased
 ◦ Disposal costs are reduced
 ◦ Reduced risk of aging due to timely returns
 ◦ Spare part production is reduced

Businesses can use CLSC applications to recover parts and components that are available on return. 
Thus, these recycled products can be reused in new products. For example, Xerox is saving hundreds of 
millions of dollars a year by repairing, cleaning, and recycling returning copiers (Toffel, 2004).
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• Environment / Safety
 ◦ Environmental effects caused by the organization are reduced
 ◦ Legal compliance rate increases

The management of returning products attracts the attention of producers because of the economic 
benefits they provide. Two other important reasons for producers to deal with this issue are: legislative 
regulations and change in the consumer’s view of environmental issues (Talbot et al., 2007). In recent 
years, new environmental laws in Europe and Asia have taken the principle of expanding the respon-
sibility of producers (Krikke et al., 2004). According to these legal regulations, companies are obliged 
to recover their products and dispose of them properly. For example, the European Directive on Waste 
Electrical and Electronic Equipment (WEEE) addresses issues such as recycling rates, level of recycled 
content, and take-back percentages (Talbot et al., 2007).

Faulty products are recalled more reliably
The economic impact of a closed loop supply chain can be examined under two headings: Direct 

benefits and indirect benefits

Direct Benefits

Remanufacturing and marketing of used products does not only benefit the environment and customers, 
but also reduces production costs (Jindal & Sangwan, 2014). Waste recovery will provide significant 
savings in both the production costs by providing return of the economically valuable materials to the 
economy as an input and the waste disposal costs by reducing the amount of waste. In recent years, 
the cost of disposing of the product has been significantly increased with the depletion of storage and 
burning capacities (Thierry et al., 1995). In short, CLSC can provide direct benefits to businesses by 
reducing raw material, energy and disposal costs (Rogers & Tibben-Lembke, 2001; De Brito & Dekker, 
2003). The recovery of the returning product seems to save about 40-60% of the cost compared to normal 
production. It is known that a remanufactured product uses 20% less material and 16% less energy and 
releases only 35% of greenhouse gas emissions released during the process of producing a new product 
(Jindal & Sangwan, 2014). For example, Dell implemented a take-back program in 2014 to recycle 10% 
of the plastics used in the production process. This recycled plastic was then used in new computers to 
reduce the operator’s need for raw materials (Kazemi, Modak, & Govindan, 2018). Another example 
is Kodak’s single-use camera program. In 1990, Kodak configured this program to facilitate the reuse 
of parts and components. This closed-loop structure that Kodak has built consists of two phases. In the 
first stage, there are new designs that facilitate the reuse of parts and components. Thus, the reuse rate 
per camera is planned to be between 77 and 80 percent. In the second phase, agreements were signed 
with the photofinishers to return used cameras to Kodak. Through these practices, Kodak has reported 
that the rate of return was the United States is higher than 70 percent and around the world was about 
60 percent (Guide et al., 2003a). Another example is the establishment of an organization called Auto 
Recycling Nederland by the Dutch automotive industry in 1995 (ARN), which was responsible for the 
recycling of end-of life vehicles. Car owners can return their vehicles to this organization regardless of 
their brand (Talbot et al., 2007). In 2016, ARN succeeded in recycling more than 90% of car content 
(ARN, 2018), Similarly, in 1991, Xerox set out a program to achieve a waste-free structure. Thanks to this 
program, the company saved over $ 76 million in 1999. In addition, the reuse of parts has also reduced 
the use of raw materials and energy to produce new parts (Guide et al., 2003a).
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Thanks to the reverse chain it had established for valuable and critical Printed Wiring Assemblies, 
Honeywell recycled about 500 parts each year and had repaired two thirds of them. The company’s total 
reverse chain cost is about 360 Euros per product, while the re-use value is 700 Euros (Krikke et al., 2004).

Indirect Benefits

The CLSC is in the triggering position in improving the market conditions of the companies. Manage-
ment activities for the return of products improve customer loyalty, increase the profit of the company 
and improve the corporate image (Rogers et al., 2002). Customers are becoming more conscious every 
day and becoming more sensitive about the environment. Therefore, “environmentalist” image shows 
itself as an important marketing tool for businesses. Businesses can attract environmentally conscious 
customers and employees by offering green products (Thierry et al., 1995). In a survey, it was researched 
how various management practices influenced customers’ purchase intentions and it was found out that 
environmental factors (such as increasing the use of recyclable materials) had the greatest positive ef-
fect on purchasing intentions (Toffel, 2004). For example, after customers reported concerns about the 
waste caused by Kodak’s disposable cameras, Kodak initiated a take-back program that returned more 
than 90% of these cameras. Thus, the firm had succeeded in reversing the poor environmental image of 
the product. Similarly, IBM Europe and Xerox companies have indicated that their recovery activities 
strengthened their brand images. In fact, such gains are based on improvements in environmental per-
formance. For example, remanufactured photocopiers consume 20-70% less material, water and energy 
and produce 35-50% less waste than traditional production (Toffel, 2004).

Similarly, return policies can also increase customer loyalty by reducing the risk for the customer. If 
a buyer knows that he can easily return the product, he or she will be more likely to buy a new product 
(Rogers et al., 2002). Especially in e-commerce, the likelihood of goods being returned is higher than 
in normal commerce. For this reason, establishing an effective return and return policy system for com-
panies that implement e-commerce is extra important. This system, which the company has established, 
will be able to increase both customer satisfaction and competitive advantage.

Another impact of CLSC activities is to facilitate compliance with the new legislation in the future. 
Companies that are pro-active in the environment can influence the formation of new legislation and may 
be prepared for new laws in advance. (Thierry et al., 1995). Some companies are also trying to reduce 
the pressure that new laws will create by improving their environmental performance or by putting more 
stringent environmental requirements on their supply chain members. For example, in the middle of the 
1980s, after accidents at some chemical plants, the chemical industry has initiated the Responsible Care 
program to reduce pressures about additional environmental regulations. This approach was followed by 
several voluntary take-back programs. For example, some electrical appliance manufacturers in Germany 
have decided to voluntarily purchase EOL products from customers (Toffel, 2004).

From a competitive standpoint, the company can prevent its competitors from imitating themselves 
or entering the market, thanks to effective recovery policies. One of IBM’s reasons for recycling is the 
desire to prevent its products from being handed over to intermediaries (Pinna & Carrus, 2012). Similarly, 
Ford and Mercedes’ close ties to the EOL vehicles can be seen as a strategy to prevent spare parts from 
falling into the hands of their competitors. Lexmark also offers discounts to customers who agree to 
return their print cartridges for remanufacture. In addition, the company forbade to its customers the sale 
of its cartridges to other businesses that would refill, reuse, or reproduce their cartridges, in accordance 
with the sales conditions that it established. The company states that the print quality is low when using 
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the cartridges of other companies in its product, and that Lexmark’s printers are accused by customers. 
That is why the firm is trying to preserve its brand image by creating a sales condition in this way. Ac-
cording to Lexmark, this application increased cartridge return rates. Similarly, Hewlett-Packard wants 
customers to return their used cartridges (Toffel, 2004).

Another reason for the implementation of RL by businesses is the development of supplier or cus-
tomer relationships. For this application, the example of a car tire manufacturer extending the life cycle 
of the tire by offering new threading options for the tires that the customers have used, to reduce their 
costs can be given (Pinna & Carrus, 2012).

Finally, the economic effects of a closed-loop supply chain can be summarized as follows (Pinna & 
Carrus, 2012).

• Direct Benefits
• Input Materials
• Cost Reduction
• Value Added Recovery
• Indirect Benefits
• Anticipating/Impeding Legislation
• Market Protection
• Green Image
• Improved Customer/Supplier Relations

CONCLUSION

Closed loop supply chain management has begun to gain more importance in recent years due to increased 
environmental concerns, reduced natural resources and legal regulations. This concept is described as a 
system in which forward and reverse supply chain structures operate in an integrated manner (Talbot et 
al., 2007; Guide et al., 2003a; Guide et al., 2003b). In many industries, original equipment manufactur-
ers (OEMs) are trying to integrate reverse logistics activities into their supply chains, seeking efficient 
ways to economize on returned products and reduce waste costs. For these reasons, it is very important 
for the used products to be collected from the customers and to add those that are qualified enough into 
the system for re-use. A large majority of unused, end-of-life or consumer-dissatisfying products and 
materials still have a value. These materials are in the form of waste, but they can become reusable by 
processes such as refurbishment, recycling, reuse, reproduction. Waste recovery will provide significant 
savings in both the production costs by providing return of the economically valuable materials to the 
economy as an input and the waste disposal costs by reducing the amount of waste. In short, CLSC can 
provide direct benefits to businesses by reducing raw material, energy and disposal costs (Rogers & 
Tibben-Lembke, 2001; De Brito, & Dekker, 2003). CLSC provides direct economic benefits to busi-
nesses in many respects as well as providing economic benefits from indirect ways such as improving 
the image of the business, preparing for new legislation in advance, or providing competitive advantage.

Another important cause of CLSC is its assistance in the reduction of environmental pollution and 
the protection of scarce natural resources. Used products that still have a value; they are stacked in gar-
bage dumps, burned or buried in soil and disposed of, which causes environmental pollution. However, 
product recycling activities that are carried out effectively can reduce both the environmental pollution 
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and the waste disposal costs, since it reduces the amount of waste. CLSC are particularly attractive in 
industrialized countries due to the depletion of landfills and increased emissions of harmful gases as 
a result of the proliferation of waste volumes (Talbot, 2007). In England, for example, 275,000 tons of 
plastic is used every year. Recycling of each toned plastic reduces energy use by 84% and greenhouse 
gas emissions by 71% (Modak et al., 2018). As a result, in addition to the direct and indirect gains that 
the closed-loop supply chain provides to the operations, there is also a significant contribution to the 
protection of the environment.
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KEY TERMS AND DEFINITIONS

Cannibalization: Cannibalization is the retrieval of a limited set of available products or components 
from the used product or component.

Closed-Loop Supply Chain: CLSC refers to the design, operation, and control of the system to 
ensure maximum value from returning products of different breeds and quantities.
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Recycling: Recycling refers to the use of a variety of separation methods to obtain materials from 
used products and the use of these materials for the production of original products.

Refurbishing: Refurbishing are the processes of upgrading the quality of the used product to a 
certain level.

Remanufacturing: Remanufacturing is to make the used product conform to the quality standards 
applied for the new product.

Reverse Logistics: RL is a process that includes moving used goods from the last user back to producer.
Supply Chain: The supply chain is a network that procures raw materials, converts these raw materi-

als into intermediate goods and final products, and distributes final products to customers.
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ABSTRACT

The European Union Circular Economy Action Plan is a new enactment but rapidly growing to transform 
EU economies into more sustainable sources and surroundings adopting measures that include renew-
able energy investments and low carbon strategy. As the world still faces huge environmental changes 
and climate problems, energy remains the major issue for both economic and ecological sustainability. 
Low carbon energy strategy is the main target for EU circular economy enforcing renewable energy 
sources which are healthy, clean, and cheap. In this chapter, circular energy act and its development in 
Turkey are explored and questioned. The study emphasizes the great potential of renewables in Turkey 
and shows that there is still much to be done to transform the energy market in order to adopt circular 
economy in the future. Barriers of economic risks and lack of cultural awareness strongly challenge the 
progress of Turkey in energy solutions. And more than that, those problems trigger the financial concerns 
limiting the future energy projects.

INTRODUCTION

The growing concerns in EU led to many environmental legislations and programmes since the start of 
the millenium. The latest one binding the economy and energy within the scope of low-carbon world is 
the EU Circular Economy. In December 2015 the European Commission published its Circular Economy 
Package that will enhance the strategy to protect environment.
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The European Commission adopted an ambitious Circular Economy Package, which includes measures 
that will help stimulate Europe’s transition towards a circular economy, boost global competitiveness, 
foster sustainable economic growth and generate new jobs. The Circular Economy Package consists of 
an EU Action Plan for the Circular Economy that establishes a concrete and ambitious programme of 
action, with measures covering the whole cycle: from production and consumption to waste management 
and the market for secondary raw materials and a revised legislative proposal on waste (EU, 2018a).

Regarding energy, measures aiming at promoting circular economy and using resources in a more 
efficient way also contribute to reducing energy demand: this is in particular the case when products 
are re-used, materials recycled, when all production and consumption chains are organised in a more 
efficient way (EU, 2018b). Energy is a hot issue central to social and economic well-being. For instance, 
it is assumed that more than 1 billion people have no access to electricity. Unfortunately, energy is the 
dominant contributor to climate change (Okay, 2018).

Circular Economy aims to scale up low-carbon and efficiency solutions that will fulfill the Paris 
Agreement and the Sustainable Development Goals (SDGs). It is a crucial act for policies that are 
consistent with ambitious plans on climate and enable business-led solutions to scale up and speed up 
the implementation of the Paris Agreement. Combating climate change and transforming the energy 
system are core challenges on the path to a sustainable future. The system planned to facilitate cutting-
edge climate and energy solutions and worked with business, government and society to address critical 
climate and industry issues are for building a sustainable world. (World Business Council for Sustaibale 
Development, 2018)

Acting according to the United Nations Framework Convention on Climate Change and mainly the 
Kyoto Protocol, cities benefit from becoming smart cities through energy service company (ESCO) model 
(Okay, Akman, Okay, 2008) as energy consumption decrease to a great extent but creating a safer and 
more comfortable environment for the people (Andretta, 2014). The integrated goals of energy security 
and poverty alleviation are inextricably linked with the need to reduce harmful air pollution and address 
climate change (Okay, 2016).

Under the programme that was put into action in 2012 to diagnose Green Economy In Action (United 
Nations 2012) United Nations is leading a forum with the World Bank named as Sustainable Energy for 
All. The three objectives of the Forum firstly announced in 2015, are for improving energy efficiency 
that has the clearest impact on saving money, especially buildings that require less energy to heat and 
cool improving business results, and delivering more services for consumers that cost the same but use 
less energy (Sustainable Energy for All, 2017).

Furthermore, natural sources of energy in creative ways (solar, wind, hydro, biomass, biofuel and 
geothermal) is cheap and clean for protecting environment and acquiring sustainable clean cities. In the 
last decade, energy shortages grew fast as global demand increases enormously (Renewable Energy 
Policy Network for 21st Century, 2017). Understanding the benefits of natural energy sources, countries 
are forced to work on legislature to provide incentives for renewable energy. The cost of renewable en-
ergy derived from nature is decreasing continuously as countries ambitiously adopted national strategic 
targets like providing energy efficiency enhanced (Okay, 2016) by the implementations of ESCOs all 
around the World (Okay, Akman, Okay, 2008).

At the same time, the World Health Organization (WHO) declared key facts about air pollution 
which is associated with unhealthy practices. According to WHO, over 4 million people die prematurely 
from illness attributable to the air pollution, more than 50% of premature deaths among children under 
5 are due to pneumonia caused by particulate matter (soot) inhaled from air pollution and 3.8 million 
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premature deaths annually from noncommunicable diseases including stroke, ischaemic heart disease, 
chronic obstructive pulmonary disease and lung cancer are attributed to exposure to air pollution (World 
Health Organization, 2014).

This study has four main objectives. The first objective is to emphasize the global concerns and the 
going on so far about the world economy and energy problems. The second section is to explore and 
point out the importance of circular economy, and low- carbon energy solutions with renewable energy 
sources protecting ecology and lowering costs. In this context, EU’s circular economy package and 
energy strategy are presented as the reference point of the paper. The third part is to extend the circular 
economy and circular energy act in Turkey. The next objective of the chapter focuses on the challenges 
regarding energy and financial problems in the middle of an emerging economic crise in Turkey aside 
the high potential of renewables. The study concludes with the recommendations for a revision of both 
economic and energy strategy in Turkey, whilst an adoption of circular economy programme that may 
provide a blood exchange giving a rise to the economy.

BACKGROUND

Energy and Global Concerns

In 1992, at the Rio Earth Summit 184 countries pronounced their commitment to sustainable develop-
ment, i.e. ‘to meet the needs of the present without compromising the ability of future generations to 
meet their own needs’ (Okay, 2018). Many countries are already adopting efficient energy technologies 
and practices since United Nations Framework Convention on Climate Change entered into force on 21 
March 1994 (United Nations, 2017).

Between 1990 and 2006, increased energy efficiency in the manufacturing sectors of 21 member 
countries of the International Energy Agency resulted in a 21% reduction of energy use per unit of out-
put. Sharing and adopting these practices more widely among nations and industrial sectors can make 
energy more reliable and less expensive to homes and businesses. The opportunities are greater still:

• Economic growth
• New markets
• Sustainable and equitable development
• A cleaner planet. These are within the world’s reach by 2030. Those who act now to improve en-

ergy efficiency are creating the future we want (Sustainable Energy for All, 2014).

Next, in 1994, United Nations Framework Convention on Climate Change was taken into account 
which is an international agreement named as “Kyoto Protocol” was adopted in Kyoto, Japan, on 11 
December 1997 and entered into force on 16 February 2005 recognized by 194 countries (+ the EU) 
as of 2017. In Doha, Qatar, on 8 December 2012, the “Doha Amendment to the Kyoto Protocol” was 
adopted (United Nations, 2017).

At the same time, United Nations carries Sustainable Energy for All Forums. The Sustainable Energy 
for All Forum plays a core role in putting universal access to modern energy services at the heart of the 
Sustainable Development Goals and Paris Agreement. In September 2015, the world’s leaders came 
together to agree on 17 SDGs. In 2015 (Paris Climate Conference), 195 nations negotiated an historic 
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climate agreement—one that declared that not only do we need to hold the increase in the global average 
temperature to “well below 2°C above pre-industrial levels” but we also need to pursue efforts to limit 
the increase to 1.5°C (United Nations Sustainable Energy for All Forum, 2017).

As of July 2017, 79 states have accepted the Doha amendment that offers three market based 
mechanisms additional to the Kyoto Protocol. But the Doha amendment has not entered into force. The 
amendment includes:

• New commitments for Annex I Parties to the Kyoto Protocol who agreed to take on commitments 
in a second commitment period from 1 January 2013 to 31 December 2020

• A revised list of greenhouse gases (GHG) to be reported on by Parties in the second commitment 
period; and

• Amendments to several articles of the Kyoto Protocol which specifically referenced issues pertain-
ing to the first commitment period and which needed to be updated for the second commitment 
period.

The last Forum took place in Lisbon, Portugal from May 2 – 3, 2018. The Forum examined the latest 
data on progress — or lack of — in achieving Sustainable Development Goal 7 (SDG7) goals from the 3rd 
forum in 2017. Under the Forum theme “Leaving No One Behind”, countries came together to enhance 
the progress towards achieving universal access to modern energy services, doubling renewable energy 
and improving energy efficiency by 2030 (United Nations Sustainable Energy for All Forum, 2018).

There is an increasing understanding to low crbon investments for developing green economy and 
smart cities. According to British Petrolium (BP) it is projected that by 2035 global energy consump-
tion increases by 37% from today’s levels with virtually all (96%) the growth in non-OECD countries 
and more than half coming from India and China. Renewables account for 40% of the growth in power 
generation, causing their share of global power to increase from 7% in 2015 to nearly 20% by 2035. 
The European Union (EU) continues to lead the way in terms of the penetration of renewables, with 
the share of renewables within the EU power sector doubling over the Outlook to reach almost 40% by 
2035 (BP, 2015).

The huge need of energy and the rise of the global awakening in low carbon economies push coun-
tries economies towards renewable energy solutions. For instance, EU has set the target of making the 
transition to a competitive low-carbon economy within the next 40 years. This means that the EU needs 
to reduce its domestic emissions by at least 80% by 2050 compared to 1990. With the urban proportion 
of the world’s population forecast to increase to 70% by 2050, cities will have to make a substantial 
contribution to achieving this ambitious goal (Okay, 2018). Maybe, the world needs to change the model 
of sustainability with the help of a new one named as the circular economy. In the near future, it should 
be tested somehow especially by the green economies.

Circular Economy

The world economy is up to heavy struggle with never ending financial burdens and demands only to 
end up with ecological risks. Therefore, global authorities do never stop searching and making strate-
gies for ways to provide sustainable development in the world. There is growing optimism about the 
potential of the circular economy as a new model for sustainable growth in developing countries. The 
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latest effort to solve sustainability development (Geissdoerfer, Savaget, Bocken, Hultink, 2017) seems 
to be pertained by circular economy model.

The concept of circular economy has been first raised by two British environmental economists 
Pearce and Turner (1990). In their book “Economics of Natural Resources and the Environment”, they 
pointed that traditional economy was developed with no in-build tendency to recycle and it treated 
environment as a reservoir of wastes (Su, Heshmati, Geng, 2013). A circular economy model is one in 
which products are recycled, repaired or reused rather than thrown away, and in which waste from one 
process becomes an input into other processes (Preston, Lehne, 2017). Circular economy can be defined 
as a system designed to be restorative and regenerative (Charonis 2012).

The starting point of circular economy’s implementation is in Germany 1996, accompanied with 
an enactment of a law: “Closed Substance Cycle and Waste Management Act”. This law provided for 
managing waste in a closed cycle and ensuring environmentally compatible waste disposal. Then, in 
2000, Japan became the second country that issued a law to promote circular economy nationally. The 
Japanese government tried to transform the society featured with high production, high consumption and 
high waste into a “recycle-oriented society”. One common feature of both countries’ Circular economy 
policy is to prevent further environmental deterioration and to conserve scarce resources through effec-
tive waste management, especially the solid-waste management (Su, Heshmati, Geng, 2013).

A successful sustainability example is China providing reference in circular economy (Shen, Price, 
Wang, Li, 2012). China (Su, Heshmati, Geng, 2013) has already adopted a law for the implementation of 
the circular economy in 2008 (Korhonen, Nuur, Feldman, Birkie, 2018). In the meantime, EU followed 
up as the next candidate to implement circular economy as economic and environmental pressures to 
use natural resources or materials more efficiently are felt all across Europe. Nowadays, EU is trying 
to enhance the world gather into a wider circle -the so called circular economy- in which products are 
recycled, repaired or reused rather than thrown away, and in which waste from one process becomes an 
input into other processes (EU, 2015).

The circular economy is seen as a logical alternative to a linear economy. In a linear economy, natural 
resources are extracted for producing materials that are manufactured in products to be incinerated or 
landfilled after use. The essence of a circular economy is to preserve natural resources by retaining the 
quality and value of products and their parts, and the materials as shown in Figure 1 (PBL Netherlands 
Environmental Assessment Agency, 2017).

Figure 1. From a linear to a circular economy
Source: PBL Netherlands Environmental Assessment Agency, 2017
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Circular Economy Package published by EU in December 2015, seeks to establish a programme of 
action, with measures covering the whole cycle: from production and consumption to waste management 
and the market for secondary raw materials. Under the Commission’s proposals, the Circular Economy 
Package will aim to reduce waste to a minimum so that, when a product reaches the end of its life, its 
materials are kept within the economy wherever possible. Hence, what was previously considered to be 
‘waste’ is transformed into a valuable resource (Hughes, 2017).

Circular economy and sustainability are increasingly gaining traction with academia, industry, and 
policymakers, the similarities and differences between both concepts remain ambiguous. The relationship 
between the concepts is not made explicit in literature, which is blurring their conceptual contours and 
constrains the efficacy of using the approaches in research and practice (Geissdoerfer, Savaget, Bocken, 
Hultink, 2017). While some of the approaches and models behind the circular economy discourse have 
made important contributions to sustainability science in the past, the theoretical connection is not that 
clear. The research using solid theoretical foundations is rather scanty, therefore it needs further scientific 
research. As there are severe limitations and challenges in the practical application of the concept, an 
improved definition is required (Korhonen, Nuur, Feldman, Birkie, 2018).

EU Circular Economy Action Plan

The European Commission adopted an ambitious Circular Economy Package on 2 December 2015, 
in line with EU commitments under the 2030 Agenda for Sustainable Development. EU recognized a 
model for improving waste management that could deliver positive effects for the environment, climate, 
human health and the economy. The Package consists of an EU Action Plan with measures covering the 
whole product life cycle: from design, sourcing, production and consumption to waste management and 
the market for secondary raw materials (see Figure 2). As part of a shift towards a circular economy, 
the European Commission made four legislative proposals introducing new waste-management targets 
regarding reuse, recycling and landfilling, strengthening provisions on waste prevention and extended 
producer responsibility, and streamlining definitions, reporting obligations and calculation methods for 
targets (European Parliament, 2018).

The 4 legislative proposals amending the following legal acts:

Figure 2. Circular economy and resource efficiency
Source: Pratt K., Lenaghan M., Mitchard E. (2016).

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



125

Influence of the EU Circular Economy Action Plan on Turkey’s Energy Policy and Investments in Renewables
 

• Waste Framework Directive;
• Landfilling Directive;
• Packaging Waste Directive;
• Directives on end-of-life vehicles, on batteries and accumulators and waste batteries and accumu-

lators, and on waste electrical and electronic equipment (European Parliament, 2016).

Key elements of the EU’s new waste proposal include:

• A common EU target for recycling 65% of municipal waste by 2030;
• A common EU target for recycling 75% of packaging waste by 2030;
• A binding landfill target to reduce landfill to maximum of 10% of municipal waste by 2030;
• A ban on landfilling of separately collected waste;
• Promotion of economic instruments to discourage landfilling;
• Simplified and improved definitions and harmonised calculation methods for recycling rates 

throughout the EU;
• Concrete measures to promote re-use and stimulate industrial symbiosis –turning one industry’s 

by-product into another industry’s raw material;
• Economic incentives for producers to put greener products on the market and support recovery 

and recycling schemes (eg for packaging, batteries, electric and electronic equipment, vehicles) 
(EU, 2017e).

The transition towards a more circular economy brings great opportunities for Europe and its citizens. 
It is an important part of our efforts to modernise and transform the European economy, shifting it to-
wards a more sustainable direction. There is a strong business case behind it which enables companies 
to make substantial economic gains and become more competitive. It delivers important energy savings 
and environmental benefits. It creates local jobs and opportunities for social integration. It is closely 
interlinked with key EU priorities on jobs and growth, investments, the social agenda and industrial 
innovation (EU, 2017a1).

The Circular Economy Action Plan can be certainly accepted as a climate action programme com-
mitted to deliver further progress in many issues like plastics, a monitoring framework for the circular 
economy and a proposal for promoting water re-use etc. The Package consists of an action plan with 
measures covering the whole product life cycle: from design, sourcing, production and consumption 
to waste management and the market for secondary raw materials (EU, 2017a2). Especially, the ‘waste 
to energy’ underlines the challenges and the opportunities linked to waste incineration, particularly in 
relation to recycling. This recognises the role of energy recovery (European Parliament, 2018).

The transition towards a more circular economy brings great opportunities for Europe and its citizens. 
It is an important part of our efforts to modernise and transform the European economy, shifting it to-
wards a more sustainable direction. There is a strong business case behind it which enables companies 
to make substantial economic gains and become more competitive. It delivers important energy savings 
and environmental benefits. It creates local jobs and opportunities for social integration. It is closely 
interlinked with key EU priorities on jobs and growth, investments, the social agenda and industrial 
innovation. (EU, 2017a1).
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The European Commission is in the process of setting up an informal expert group “Support to 
Circular Economy Financing”, which will operate under Circular Economy Finance Support Platform. 
The expert group work will have the objectives of analysing the characteristics of circular economy 
projects and their financing needs, of providing general recommendations on structuring and improv-
ing the bankability of circular economy projects, of coordinating activities regarding the financing of 
the circular economy, and of sharing best practices. The group will bring together representatives of 
the Commission, the European Investment Bank, National Promotional Banks and other key circular 
economy stakeholders (EU, 2017b) by a call for applications on the behalf of Horizon 2020 which is 
the biggest EU Research and Innovation programme ever with nearly €80 billion of funding available 
over 7 years (2014 to 2020) (EU, 2014).

It has been launched on October 2017 for research and innovation work on 2018-2020 that repre-
sents a major investment of €30 billion offering an extraordinary occasion for scientific communities 
and innovators in third countries to tap on the opportunities provided by counterparts from the EU and 
countries associated to Horizon 2020 in areas of mutual interest (EU, 2017c).

The proposals are expected to deliver economic and environmental benefits. According to the Com-
mission, the four legislative proposals put forward would create over 170,000 direct jobs in the EU by 
2035; avoid greenhouse gases emissions (over 600 million tonnes of CO2 equivalent between 2015 and 
2035); increase the competitiveness of the EU waste management, recycling and manufacturing sectors; 
reduce the dependency of the EU on raw material imports; and reduce the administrative burden. In 
addition, the proposals would reduce the impacts on environment and human health described earlier. 
The proposals would also generate costs, which would most likely fall on public authorities, businesses 
and ultimately consumers (EU, 2016).

Circular Energy

The Circular Economy Package by EU stresses the important role of energy and renewables to improve 
the efficiency and environmental performance of energy-related products (Hughes, 2017). Charonis 
(2012) mentions energy while defining circular economy that denotes the materials and energy a society 
extracts, processes, transports and distributes, to consume and return back to the environment as waste.

Exclusively, circular economy may mean restructuring an industrial or agricultural system so that 
waste from one process becomes the feedstock for another or replacing non-renewable materials with 
renewable and biological materials. Overall, circular economy approaches could significantly reduce 
the need for extraction of primary resources and use of energy inputs (Preston, Lehne, 2017). Circular 
economy model can create an eco-mind and perception that can be called as circular energy. Thus, it 
has the potential to understand and implement radically new patterns and help society reach increased 
sustainability and well-being at energy and environmental costs (Ghisellini, Cialani, Ulgiati, 2016).

Circular economy is an industrial system that is restorative or regenerative by intention and design. 
It replaces the end-of-life concept with restoration, shifts towards the use of renewable energy, elimi-
nates the use of toxic chemicals, which impair reuse, and aims for the elimination of waste through the 
superior design of materials, products, systems, and, within this, business models. Sustainable design 
is a design that aims at satisfying user’s needs with the most efficient use of resources throughout the 
product’s lifecycle (including manufacturing, use and end-of-life). Depending on the specific needs to 
be met (or services to be delivered) and the lifecycle assessment of resource use, the design may give a 
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preference to the extension of life span of products (durability and reparability), using secondary materi-
als, ensuring low-energy consumption during the use phase (EU, 2015).

For instance, the best effort in circular energy act of EU aims to ensure the recovery of energy from 
waste in the EU. The role of waste-to-energy processes (shown in Figure 3) is expected to be optimised 
play a part in meeting the objectives set out in the Energy Union Strategy and in the Paris Agreement. 
At the same time, by highlighting proven energy-efficient technology the approach to waste-to-energy 
set out meant to provide incentives for innovation and help create high-quality jobs (2017a2).

The EU modelling on the role of waste-to-energy processes in the circular economy will maximise 
the benefits of innovation of the national energy mix. It provides guidance for Member States to achieve 
the right balance of waste-to-energy capacity, highlighting the role of the waste hierarchy which ranks 
waste management options according to their sustainability and gives top priority to preventing and 
recycling of waste. It helps optimising their contribution to the Energy Union and exploiting the op-
portunities for cross-border partnerships where this is appropriate and in line with our environmental 
goals. The package adopted by the Commission also contains a proposal to update legislation to restrict 
the use of certain hazardous substances in electrical and electronic equipment. The proposal promotes 
substitution of hazardous materials to make the recycling of components more profitable. The proposed 
changes will further facilitate second-hand market operations (e.g. reselling) and repair of electrical and 
electronic equipment. It is estimated that the measures will prevent more than 3000 tonnes of hazardous 
waste per year in the EU and enable savings of energy and raw materials. In the health sector alone, an 
estimated EUR 170 million in healthcare costs could be saved. Finally, in its report on progress since 
last year, the Commission lists the key measures taken in areas such as waste, ecodesign, food waste, 
organic fertilisers, guarantees for consumer goods, and innovation and investment. Circular economy 
principles have been gradually integrated in industrial best practices, green public procurement, the use 
of cohesion policy funds, and through new initiatives in the construction and water sectors (EU, 2017a1).

Waste-to-energy processes can play a role in the transition to a circular economy provided that the 
EU waste hierarchy is used as a guiding principle and that choices made do not prevent higher levels of 
prevention, reuse and recycling. This is essential in order to ensure the full potential of a circular economy, 
both environmentally and economically and to reinforce the European leadership in green technology. 

Figure 3. The role of waste to energy process in the circular economy
Source: European Commision

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



128

Influence of the EU Circular Economy Action Plan on Turkey’s Energy Policy and Investments in Renewables
 

Moreover, it is only by respecting the waste hierarchy that waste-to-energy can maximise the circular 
economy’s contribution to decarbonisation, in line with the Energy Union Strategy and the Paris agree-
ment. As mentioned earlier, it is waste prevention and recycling that deliver the highest contribution in 
terms of energy savings and reductions in GHGs emissions (EU, 2017a2).

More circular economy programmes will widespread the consciousness of waste management and 
circular energy solutions in the world. For instance, the Horizon 2020 Energy info day will take place 
on 5 October 2018 in Brussels. It will present the upcoming funding opportunities offered by the EU’s 
H2020 Programme to projects focusing on smart energy systems and smart cities and communities’ 
concepts (EU, 2018c). It is expected that circular energy act in the world will be enhanced with these 
kinds of organizations held by global institutions and eco-minded economies.

CIRCULAR ECONOMY IN TURKEY

Circular economy is still a new concept in Turkey and government action is not enough for transition. 
There is a need of setting policies and providing guidelines of aim, role and scope of action by the 
government. NØW Turkey programme is the only action that the government is involved in. NØW is a 
strategic initiative EBRD programme to promote waste minimisation and pollution prevention projects 
in various sectors of the economy in Turkey (EBRD, 2015).

The Near Zero Waste NØW Programme consists of four main components:

1.  Financing for waste minimisation projects, combining EBRD funds with concessional finance from 
the Clean Technology Fund (CTF), to support early movers in replicable investments currently 
hindered by market failures;

2.  Free of charge technical support for project developers;
3.  Policy dialogue to enable and mainstream the concept of waste minimisation in different economic 

sectors; and
4.  Raising awareness and knowledge sharing to promote best global practices (NØW Turkey, 2016).

On the other hand, Turkey Business Council for Sustainable Development (Turkey BCSD) constitutes 
the circular economy and development work group in Turkey. The Council is targeting to pertain circular 
economy act within the framework of the UN’s Sustainable Development Goals by the help of leader 
companies of Turkey. The purpose of the Turkey BCSD Circular Economy Working Group is to create 
awareness about circular economy in the business world, and to leverage collaboration and interaction 
in Turkey (Turkey Business Council for Sustainable Development, 2018).

To address this materials flow opportunity, the European Bank for Reconstruction & Development 
(EBRD) has engaged the United States Business Council for Sustainable Development (US BCSD) and 
the Turkey BCSD in launching the Turkey Materials Marketplace, a cloud-based platform designed to 
facilitate crossindustry materials reuse among Turkish companies and communities. The EBRD is pro-
viding funding support for the first two years of the project under the NØW Programme, which supports 
waste minimization projects in the Turkish industry and municipal sectors and aims to catalyze change 
in Turkey’s waste management framework under the circular economy concept (United States Business 
Council for Sustainable Development, 2017). Turkey Materials Marketplace creates a new ‘business-to-
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business’ model, and thereby, it will radically change traditional recycling models, waste management 
systems and even the ‘waste’ concept.

Turkey BCSD focuses 4 principle goals to widespread sustainability and circular economy develop-
ment in Turkey:

1.  Transition to low carbon economy and efficiency
2.  Sustainable agriculture and access to food
3.  Sustainable industry and circular economy
4.  Social inclusion (Turkey Business Council for Sustainable Development, 2018).

It is estimated that the circular economy in Turkey could be an opportunity with 15 to 27 billion $ 
(USD) of net value resulting a continuously evolving redesign of systems to establish higher value circular 
flows of materials (United States Business Council for Sustainable Development, 2017).

At the end of the efforts of BCSD and NØW Programme, Turkey can reach transition to circular 
economy by:

• Demonstrating best practices on material efficiency for different sectors of the economy;
• Reducing landfilling of 2 million tonnes of waste annually;
• Generating USD 50 millions per year in materials recovered;
• Saving, at least, 1 TWh of energy and 1.5 million tonnes of CO2-eq per year;
• Promoting cleaner, safer and more sustainable circular economy in Turkey (NØW Turkey, 2016).

Energy Act in Turkey: Towards the Circular Energy Model?

Turkey has increasingly aligned its energy efficiency targets and policies to the EU 2020 framework. 
Over the past decade, the government has progressively implemented EU energy efficiency rules and 
regulations. To date, Turkey has transposed most of the Eco-Design Directive 2009/129/EC, with a view 
to ensure access of Turkish products to the EU appliances market, a requirement of the customs union 
agreement. In the field of energy efficiency in buildings, Turkey has transposed the 2002 Energy Perfor-
mance in Buildings Directive 2002/91/EC and recast as 2010/31/EU. But Turkey has not yet transposed 
the Directive on Energy End-Use Efficiency and Energy Services (2006/32/EC) or the Energy Efficiency 
Directive (EED) 2012/27/EC (IEA, 2016).

Turkey’s energy sector reforms have attracted significant private investment and ensured, through a 
variety of interlinked measures, that capacity has kept pace with the economy’s needs. But, the burden-
some bureaucracy and concerns about rule of law in the country still hold investors back, according to 
surveys regularly conducted with foreign firms (World Bank, 2016). Although, Turkey is considered 
to have very large renewable energy resources that will reduce pollution and emissions of green house 
gases (World Bank, 2008), there are still problems of higher pre-investment costs, lack of medium-to-
long term debt financing and primarily uncertainty regarding renewable energy solutions.

Nevertheless, it is impossible to declare that Turkey has neither reached the standards of a green 
economy nor the level of technologies for smart city solutions. Briefly, Turkey does not have a modern 
urban-city planning and zero-carbon city projects to develop smart cities with sustainable, cheap and 
affordable energy for economic development and low energy consumption (Okay, 2016). Actually, there 
are barriers like incompetent cultural awareness and level of education supressing the effect of enact-
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ments in Turkey. But more than that, the economical challenges strongly shape the energy profile of 
Turkey acting against the energy projects.

Turkey with inadequate solutions of low carbon or smart city planning must devise a set of objectives 
that will fulfill global requirements towards green economy, mainly the circular economy action plan. 
Some values will help to show the urgent notice about the green policy and poor transition period for 
eco-energy and related issues in Turkey.

For example, efforts to develop and catalyse private sector funding for energy efficiency improvements 
in buildings, industry and transport are being made, for example under small an medium sized enterprises 
(SME) support, tax incentives and energy audit companies. Indeed, there is a lack of familiarity with 
energy efficiency projects. Private sector investors often associate energy efficiency projects with high 
financial and technical risks and poor financial returns. In addition, upfront transaction costs which may 
arise from energy audits and feasibility studies can discourage investors. These costs can be increased 
by a lack of experience among the ESCOs that would develop such projects. Studies are under way on 
how to create an ESCO market. Turkey is not part of the EU emissions trading system (EU-ETS) and 
has no white certificates (IEA, 2016).

On the other hand, banks are not familiar with sustainable energy projects and have insufficient ca-
pacity to evaluate them. Most local banks have limited capacity and experience in identifying, evaluat-
ing, and processing energy efficiency and renewable energy projects. As a result, they offer few, if any, 
financial products designed specifically to finance sustainable energy projects, and require substantial 
technical assistance to develop such products. Financial resources and dedicated lending facilities are 
scarce. Sustainable energy measures require long-term funding. In recent years financial institutions have 
had limited access to long-term financing, and in Turkey banks have traditionally relied on short-term 
financial products (EBRD, 2014).

In a survey by EU considering all countries, it is observed that SMEs in Turkey are also amongst the 
most likely to be planning additional actions to save energy (71%). But planning is not enough of course, 
thus Turkey need to act seriously to pertain waste to energy management in EU Circular Economy Action 
Plan. Besides in the report regarding SMEs, resource efficiency and green markets, EU declared that 
Turkey is having a lack of specific environmental expertise and demand for resource efficient products 
or services, difficulty adapting environmental legislation to their company and complex administrative 
or legal procedures, cost of environmental actions and difficulty choosing the right resource efficiency 
actions (EU Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs, 2017).

So, Turkey should start to enable circular energy act proceeding with the circular economy action 
plan in EU. Turkey BCSD focuses to widespread sustainability and circular economy in Turkey, mainly 
to transform the industry into a low carbon economy. For instance, BCSD’s DO! (Be Sensitive) Project 
is launched in 2015, and it aims at promoting savings in work places by creating “Sensitive People”. The 
savings can cover various materials and energy, such as electricity, water, fuel and paper. The Project is 
open for members of BCSD Turkey as well as non-members. The second version of the project is more 
comprehensive, covering measurement, assessment and reporting, and it is put into practice in 2017 
(Turkey Business Council for Sustainable Development, 2018). But it is a new work group that needs 
more time to manage the establishment of a fully charged circular energy transition in Turkey.

At the same time, EBRD’s NØW (EBRD, 2015) project aims to support efforts needed to unlock 
the resource and energy saving, at least, 1 TWh of energy and 1.5 million tonnes of CO2-eq per year in 
Turkey. Turkey only utilizes a fraction of its resource potential from waste. Energy efficiency approach 
could yield significant savings across sectors reducing 60 million tonnes of CO2 equivalent emission, 
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saving energy equivalent to 10 million barrels of oil and producing biogas to meet electricity demand 
of 2 million households (NØW Turkey, 2015).

A circular market focus in Turkey can help removing barriers to improved waste and materials man-
agement and help industry achieve greater resource efficiency and subsequently lower GHG emissions 
(United States Business Council for Sustainable Development, 2017).

What Lies Behind the Economy Challenging Any Action Plan?

Nowadays, Turkey is facing a very serious economic situation different than previous years derived from 
various challenges but primarily provoked by high exchange rates. The other risks can be listed as uncer-
tainty affecting economy, business environment, investment status and banking sector; huge dollar debts 
of enterprises alarming debt turnover rate and growing concerns; incredible delays in structural reform 
implementation; weak lira; credit rating firm’s negative reports and ratings; and rising government debts.

Turkey’s economy started to slow down since 2011. Although governing party continuously has the 
parliament majority, political environment is still incompetent to be helpful for an economic recovery. 
An erosion of institutions has already cost Turkey its investment status and business environment causing 
uncertainty. The economic slow-down worsened by 2017-2018, although the April 2017 constitutional 
referendum has stabilised Turkey’s political landscape. Nevertheless, fiscal spending continued to rise 
and exports were subject to exchange rate fluctuations. Unfortunately, currency risk exposure flew high 
in 2018. The suppress on economy and finance still continues stressing the paybacks of enterprises that 
threatens the Turkish banks, ever (Okay, 2017).

At the same time, excessive weakness in Turkish lira continued to fly high by pushing up inflation. 
Inflation has a tremendous speed of rises reminding the crise years of Turkey. Turkey’s economy has 
deteriorated dramatically during the summer of 2018 where it is headed very close to an economic con-
traction by the end of the year. The Turkish lira crashed by 33% in August, bringing the total depreciation 
for 2018 to around 70%. Inflation in August reached 17.9% year-on-year, and the central bank raised its 
key interest rate from 8% to 17.75% during the summer. Both consumer and business confidence have 
dropped sharply. In September, Turkey’s central bank hiked interest rates once again to 24%. High infla-
tion and a depreciating currency have caused the authorities to take drastic action, which could hinder 
credit expansion (Euromonitor, 2018b). Exchange rate volatility and geopolitical tensions pose risks. A 
heavy corporate debt burden, funded mainly by foreign financing, will be another problem (Euromoni-
tor, 2018a). Increased global economic risks and trade wars can hurt Turkey’s external sextor, hinder 
consumer income growth, as the country relies greatly on exports (Euromonitor, 2018c).

Credit ratings and expectations continued to fall since 2016. Rating institutions respectively announced 
negative reports about uncertainty and raising risks, downgraded ratings and revised the outlook of Tur-
key to negative (Okay, 2017). Then, the extreme weakening of Turkish lira in summer 2018, influenced 
the 3 rating institutions respectively to announce negative reports again. Forecasts show that Turkey is 
heading for a recession in 2019. The downgrade reflects that the extreme volatility of the Turkish lira 
and the resulting projected sharp balance of payments adjustment will undermine Turkey’s economy 
(Standard and Poor’s, 2018).

Hence, Moody’s downgraded Turkey’s ratings to Ba3 and assigns negative outlook (Moody’s, 2018a). 
Moody’s continued downgrading 20 financial institutions (18 of them are banks) in Turkey, again. It is 
expected that the solvency of Turkish banks will be weaker than reported figures suggest due to regula-
tory forbearance (Moody’s, 2018b). Besides, while central bank has provided some breathing space to 

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



132

Influence of the EU Circular Economy Action Plan on Turkey’s Energy Policy and Investments in Renewables
 

the domestic banks by lowering their reserve requirements, in Moody’s view this is a short-term measure 
that does not address the underlying pressures the banking sector faces, nor does it address the mounting 
inflationary pressures. (Moody’s, 2018a). Then again, lastly Moody’s downgraded the foreign currency 
deposit ratings of 9 more banks which are expected as the solid institutions of the banking system in 
Turkey to B2 (means “very speculative”) from B1 (means “speculative”) B2 (Moody’s 2018e).

Moody’s declared that the New Economic Plan announced by Turkish Government (September 2018) 
falls short of addressing some of Turkey’s key credit challenges despite credit-supportive objectives 
(Moody’s, 2018d). Fitch shared the same view adding a note that the programme lacks detail, notably 
on the plans for the financial sector (Fitch, 2018c).

Lastly, Moody’s lowered Turkey’s country ceiling on foreign currency bank deposits to B2 from B1. 
Turkey’s central bank reserves remain very low by comparison to currency debt payments falling due 
over the next year, in particular by the banks and non-financial private sector companies and continue 
to shrink. Moody’s expects this negative trajectory to continue in the months ahead in view of the large 
external debt repayments coming due. (Moody’s, 2018c).

On the other hand, Fithch ratings downgraded Turkey and assigned a negative outlook pointing out 
the absence of an orthodox monetary policy response to the Lira’s fall, and the rhetoric of the Turkish 
authorities have increased the difficulty of restoring economic stability and sustainability. Fitch expects 
that Turkey will need IMF programme unless the situation worsens materially, as this would be politi-
cally unpalatable (Fitch, 2018a).

Turkey needs immediate structural reform implementations. Fitch emphasizes policy missteps that 
uncertainty and tougher external conditions will be immense next year (Fitch, 2018b). Nevertheless, 
future policy looks unknown and responses difficult to predict. Hence, the heightened political uncer-
tainty will also likely put a brake on private investment and economic activity that threatens any action 
plan (Standard and Poor’s, 2018).

SOLUTIONS AND RECOMMENDATIONS

Developing countries are facing a growing waste crisis, which has major consequences for environmen-
tal and health outcomes (Preston, Lehne, 2017). Therefore, countries like Turkey should adopt circular 
economy programme for their future welfare, sustainability and majorly the energy-related solutions. 
It is obvious that the future design of a smart city planning requires more research centers increasing 
discovery, invention, innovation and technology for eco-energy, eco-waste and eco-products. Smart 
systems and solutions will enable security to promote clean, safe and healthy environment in countries. 
Waste-to-energy processes can play a role in the transition to a circular economy (EU, 2017a2).

It must be noted that the ongoing problems in Turkish economy and huge energy demand the atten-
tion of the government, as it needs to reduce the environmental impacts of carbon emmissions within the 
help of circular energy act and low carbon economy activities securing and normalizing the standards 
of living in Turkey. In order to obtain a relatively high level low carbon economy (illustrated in Figure 
4), Turkey should adopt programmes under the energy and circular economy action plans like EU pro-
gramme stated above and United Nations SDGs only mentioned above.
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There are 17 goals in UN SDGs adopted by the world leaders in September 2015. They address the 
global challenges the economies face, including those related to poverty, inequality, climate, environ-
mental degradation, prosperity, and peace and justice. The Goals interconnect and in order to leave no 
one behind, it ís important that each Goal and target will be achieved by 2030 (UN, 2015).

UN SDGs that should be the reference point for Turkey are listed as,

1.  No poverty
2.  Zero hunger
3.  Good health and well-being
4.  Quality education
5.  Gender equality
6.  Clean water and sanitation
7. Affordable and clean energy
8. Decent work and economic growth
9. Industry, innovation and infrastructure
10. Reduced inequalities
11. Sustainable cities and communities
12. Responsible production and consumption
13. Climate action
14. Life below water
15. Life on land
16. Peace, justice and strong institutions
17. Partnerships for the Goals (UN, 2015).

Therefore, Turkey should first of all support and practice UN SDGs (especially the high lighted goals 
below reagarding energy, economy, health and environmental ones) in order to be able to implement 
EU Circular Economy Action plan and apply the new waste management and transform the energy act 
into circular energy plan.

Figure 4. Sustainable energy world under the circular economy
Source: Energy research Centre of the Netherlands (2017). https://www.ecn.nl
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FUTURE RESEARCH DIRECTIONS

Circular economy is a relatively new topic for both Europe and the world. There is only limited evidence 
available regarding the focus and extend of circular economy activities across European regions. Regard-
ing with the issue of circular energy, future design is to cross requirements of a low carbon economy 
and waste management.

The scientific and research content of the circular economy concept is superficial and unorganized. 
Circular economy seems to be a collection of vague and separate ideas from several fields and semi-
scientific concepts. Circular economy is important for its power to attract both the business community 
and policy-making community to sustainability work, but it needs scientific research to secure that the 
actual environmental impacts of circular economy work toward sustainability (Korhonen, Honkasalo, 
Seppälä, 2018).

In the future, more consideration should be given to those processes, such as anaerobic digestion of 
biodegradable waste, where material recycling is combined with energy recovery. Conversely, the role of 
waste incineration – currently, the predominant waste-to-energy option - needs to be redefined to ensure 
that increases in recycling and reuse are not hampered and that overcapacities for residual waste treatment 
are averted (EU, 2017a2). Circular energy efficiency and environmental protection would become crucial

factors to orient policies for the transition to new production and consumption patterns, capable to 
delay the descent and allow a smoother transition to different and more environmentally sound lifestyles 
and socio-economic dynamics (Charonis, 2012).

The challenge of increasing the rate of improvement in energy efficiency is significant but achiev-
able. The opportunities are greater still, mainly focusing economic growth and a cleaner planet (Okay 
2018). EU -with the help of non-EU countries- aims to develop a world with a low carbon and climate 
resilient future. Therefore, all future programmes are designed to provide action on high research and 
innovation guided by technological development. Energy is the distinct key role of the future research 
directions targeting for clean, secure and efficient solutions.

The main items for future solutions of energy related technological developments can be listed as, a 
new generation of reliable, robust and cost-effective energy storage technologies, storage management 
systems, in particular batteries, able to provide high specific energy rates, large number of life cycles, 
fast response to the electrical network demands and low maintenance, power electronics for batteries 
and software to manage combined or hybridised decentralised energy systems, also combining several 
energy vectors: a key focus is on significant cost reduction of these key components for homes, districts 
and larger systems which have the potential to accelerate significantly the energy transition of the elec-
tricity network (EU, 2018c).

Benefits of circular energy action under circular economy:

1.  Advanced modelling tools are expected to: increase the knowledge on how to design of price struc-
ture and magnitude in order to be able to finance e.g. infrastructure and research and innovation; 
enhance the accuracy of the prediction of electricity production from variable renewables and better 
qualify and quantity associated issues and remedies

2.  Advanced tools are expected to develop new approaches to electricity grid planning, monitoring 
and maintenance that are better suited to today’s future characteristics of the grid and enable sav-
ings on infrastructure costs.
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3.  The technological developments are expected to reduce costs of key technology components to al-
low European Industry to keep and extend its leadership in power electronics for stationary battery 
systems of all sizes (from home to utility scale) and the integration of battery systems with high 
shares of renewable electricity and eventually also heating and cooling.

4.  Contribute to the objectives of mission innovation and provide efficient innovative small scale 
power to heat/cool flexibility measures that can be deployed in a large number of buildings so as 
to enable the grid to operate with large share of variable renewable energy (EU, 2017d).

CONCLUSION

Cultural awareness and level of education play an important role on developing sustainability and sensi-
tivity to environment. Unfortunately, in Turkey cultural understanding is crucially low for the adoption of 
a green economy and smart city planning according to the requirements of EU circular economy action 
plan. But lately, the challenge in financial concerns and costs are against to policy stability, awareness 
and progress. The challenge is so immense that commitment to environmental quality and sustainabil-
ity seem to halt in Turkey because of a growing economic and financial crise beyond the rapid growth 
of population, rural-urban migrants in search of jobs and slow training of public to raise awareness of 
green and circular economy. Therefore, Turkey is beyond developing eco-mind to build circular energy 
solutions and clean cities.

Although Turkey has a considerable potential for renewable energy sources and adopted sustainable 
energy action plan there is still a sign of incompetence in policy making which challenges renewable 
energy utilisation and adopting the eco-energy standards in Turkey. At the same time, Turkey has severe 
economic burdens nowadays and inability to provide reforms like EU transitional measures or azction 
plans for energy and sustainability. The major target is to fix the economic downturn and reverse it with 
sound monetary and fiscal policies and structural reforms supporting and redesigning institutional and 
administrative environments.

After regaining economic and financial stability, Turkey must and will need to promote policy stability 
for pertaining eco-mind and sustainable energy action plan to ensure future circular energy. A transition 
towards low carbon and waste to energy model with renewables lowering, decreasing energy burden 
will help Turkey to promote sustainability. Therefore, government in Turkey has to convince and help 
the public for a circular economy life to improve a better and healtier environment.
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KEY TERMS AND DEFINITIONS

Circular Economy: A new economy model in which products are recycled, repaired, or reused 
rather than thrown away, and in which waste from one process becomes an input into other processes.

Circular Energy: Energy derived from waste process, the so-called waste to energy model.
Energy Finance: Financial solutions for renewable energy, efficient energy projects, and technolo-

gies in the energy market.
ESCOs: Energy service companies providing finance and consultancy for renewable energy solutions.
EU Circular Economy Action Plan: The new economy model of EU introducing new waste-man-

agement targets regarding reuse, recycling and landfilling, strengthening provisions on waste prevention 
and extended producer responsibility, and streamlining definitions, reporting obligations, and calculation 
methods for targets.

Low Carbon Strategy: Sustainable economy and society with low carbon emissions.
Renewable Energy Investment: Natural sources of energy projects derived from wind, sun, and 

biomass.
Sustainability: It is a multidisciplinary process of maintaining economic development, environmental 

protection, and social development by searching for ways of affordable solutions in sustainable usage of 
resources and environment mainly with the help of renewables reducing carbon emissions.

Turkey: Turkey is a developing country located between Europe and Asia.
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ABSTRACT

The aim of this chapter is to measure the service quality of energy companies. Within this context, seven 
different energy companies that are listed on İstanbul Stock Exchange are considered. For this purpose, 
five dimensions and 14 criteria are identified by considering the details of SERVQUAL methodology. In 
the analysis process, fuzzy DEMATEL method is used to weight these dimensions and criteria and the 
performance of the energy companies are ranked by using fuzzy MOORA approach. The findings show 
that feedback is the most significant dimension and data security and physical security are the most 
important criteria. Another important conclusion is that the companies, which have high profitability, 
have better performance regarding service quality. Thus, it is recommended that the companies should 
mainly focus on the ways of getting necessary feedback from their customers, such as conducting a survey.
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INTRODUCTION

Especially after the globalization, it is seen that competition increased in almost all different sectors 
(Greer and Hauptmeier, 2016). It can also be said that energy industry was affected for this situation 
significantly (Wesseler and Drabik, 2016). In order to survive such a competitive environment, energy 
companies should take some actions. Otherwise, it may be very difficult for these companies to survive 
in this market. For this purpose, energy companies can generate new products or services, focus on new 
investment areas or consider minimizing their costs

Focusing on service quality is another example to increase their competitive powers in comparison 
with their rivals (Dabholkar, 2015). In other words, energy companies can take actions to increase the 
quality of the services to their individual and corporate customers. If they achieve this objective, it can 
be possible to attract the attention of their customers. Hence, because they are preferred, it will have a 
positive influence on the financial performance of these companies. Therefore, it is obvious that these 
companies should take necessary actions to have higher service quality, such as considering customer 
expectations (Dhar, 2015; Aryee et. al, 2016).

SERVQUAL refers to the methodology that considers expectations of the customers. This method is 
very helpful to measure the service quality of the companies. Within this context, it focuses on 5 different 
dimensions. With respect to the reliability, performing the services in an accurate way plays a key role. 
Moreover, for the dimension of assurance, the quality of the employee is taken into the consideration. 
Furthermore, the physical facilities of the companies are analyzed for the dimension of the tangibles. 
Also, caring of the customers and the ability to solve their problems are considered regarding the dimen-
sions of empathy and responsiveness (Parasuraman et al., 1988).

Parallel to the issues emphasized below, the main purpose of this study is to evaluate the service quality 
of energy companies in Turkey. Within this framework, SERVQUAL-based 5 dimensions and 14 criteria 
are identified by considering the similar studies in the literature. Furthermore, fuzzy DEMATEL meth-
odology is used so as to weight these dimensions and criteria. In addition to this aspect, fuzzy MOORA 
method is taken into the consideration to rank the performance of the energy companies in Turkey.

According to the results of these analysis, it can be possible to understand which dimension and 
criterion are more important in comparison with the others. Therefore, it can be obvious for energy 
companies to focus on which areas in order to increase the service quality. Another important point is 
that it can be possible to identify which energy companies have higher performance. Hence, necessary 
recommendations can be presented to improve the performance in the energy industry so that strategic 
policies can be identified for sustainable economic development.

This study consists of 4 different sections. After giving general information about the study in the 
first part, the second section explains the similar studies in the literature. As a result, it can be possible to 
understand the missing part in the literature. The third section details the application in Turkish energy 
industry. Within this scope, first of all, fuzzy DEMATEL and fuzzy MOORA approaches are identified. 
After that, the details of the analysis are shared by considering these methodologies. In the final section, 
necessary recommendations are given according to the analysis results.

Literature Review

Service quality is a very old subject in the literature. It can be seen that the first context in service quality 
studies is related to hospitality and tourism studies. Wong Ooi Mei et al. (1999) studied service quality 
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in hospitality context and found that there were three dimensions; employees, tangibles and reliability. 
After this general context, there were specific context studies in literature. Akbaba (2006) examined 
service quality in a business hotel context in Turkey. It is concluded that there were five dimensions of 
quality; tangibles, assurance, understanding and caring, convenience and adequacy in service supply. 
Wilkins et al. (2007) studied on structure and antecedents of service quality in a first-class and luxury 
hotels context. They presented three main types of service quality in hotels. These were physical product, 
service experience and quality food and beverage.

Beyond the general studies about service, Lee and Cheng (2018) studied green hotel industry and 
developed a scale measuring service quality of green hotels. The scale included six dimensions; reli-
ability, empathy, environmental communication, green energy saving, assurance and tangible. Bastič 
and Gojčič (2012)’s study is another example of different perspective in hospitality studies. They studied 
eco-component of hotel service quality and found four dimensions; hotel staff’s eco-behaviour, efficient 
use of energy and water, bio-food and environmentally friendly and healthy equipment. Additionally, 
Ye et al. (2014), Tsang et al. (2015), Taylan Dortyol et al. (2014), Lee and Severt (2017) and Wu and 
Liao (2016) are other studies which focused on the importance of the service quality in the tourism and 
hospitality sectors.

One of the contexts studied in service quality subject is related to transportation and airline industry. 
Deb and Ahmed (2018) studied on service quality of city bus service. This study was based on users’ 
expectations and perceptions and they concluded four latent factors affecting service quality attributes. 
These factors were safety, comfort, timely performance and accessibility. Perçin (2018) studied service 
quality of airline by using combined fuzzy-decision making approach. Author used sixteen airline service 
quality criteria under five dimensions. Most important service quality dimension found in this study is the 
satisfaction. Employees, reliability, management and tangibles followed quality dimension in rankings.

In addition to these studies, Hapsari et al. (2016) also examined service quality by Indonesian airline 
passengers. They studied on customer side of service quality and investigated relationship between service 
quality and customer satisfaction. The study concluded that perceived value had a partial mediating role 
in this relationship. Moreover, Hussain et al. (2015) made an analysis to evaluate the service quality in 
airline industry of United Arab Emirates. By using a survey methodology, it is concluded that service 
quality is an essential subject in order to measure customer satisfaction effectively. Furthermore, Basfirinci 
and Mitra (2015), Ghorabaee et al. (2017) and Ford et al. (2015) are other examples which focused on 
the service quality subject in the airline industry.

On the other side, energy context in service quality has limited studies comparing to the hospitality 
and transportation contexts. For instance, Deng et al. (2018) studied on technical and service quality 
efficiency of electricity companies in China. This study underlined the importance of China’s electricity 
reforms in 2002. Similarly, de Souza Barbosa et al. (2018) studied electricity distribution in their study 
by examining regulatory evaluation of electricity distribution service quality. Analytic Hierarchy Pro-
cess (AHP) and Preference Ranking Organization Method for Enrichment Evaluations (PROMETHEE) 
methods are taken into the consideration in this study. In addition to these studies, it can also be seen 
that service quality is analyzed in many other industries as well. For example, there are some studies 
related to the service quality of internet of things (Shaoshuai et al, 2011), museums (Su & Teng, 2018), 
hospital (Untachai, 2013), e-commerce (Palese & Usai, 2018), and banking (Rod et al., 2009).

Moreover, for the consumer side of energy; Ibáñez et al. (2006) studied service quality variable with 
trust, satisfaction and switching cost variables in customer loyalty context. The study included three 
distinct dimensions of perceived service quality; technical quality of core services, service process quality 
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and technical quality of peripheral services. It was concluded that service process quality had significant 
effect on satisfaction directly, while it affected customer loyalty indirectly. Additionally, Huang et al. 
(2017), Jernick et al. (2018) and Vigolo and Cassia (2015) are other studies which assessed the service 
quality in energy industry. As it can be understood that there are lots of different studies related to the 
service quality in the literature. However, it is seen that the number of these studies are very limited 
for the energy sector. Therefore, it is believed that there is a need for a new study which focuses on the 
service quality in energy sector with an original methodology.

METHODOLOGY

Fuzzy DEMATEL

The first letters of “The Decision-Making Trial and Evaluation Laboratory” generates the word of DE-
MATEL. Geneva Research Institute generated this word. With this methodology, it is aimed to make 
decisions among different alternatives (Wu and Lee, 2007). DEMATEL approach is very helpful under 
complex environment. In the analysis, alternatives are weighted, so it can be possible to see more sig-
nificant ones. Additionally, cause and effect relationship between the alternatives can also be analyzed 
by using this approach. Moreover, it can also be seen that DEMATEL methodology is considered with 
fuzzy logic. The details of the steps in this approach are given below (Tzeng et al., 2007).

The purpose is determined in the first step. Moreover, the criteria are identified in the second step. For 
this situation, fuzzy linguistic scales are taken into the consideration which are named as “no”, “low”, 
“medium”, “high”, “very high”. Additionally, these criteria are evaluated in the third step. Within this 
framework, evaluations of the decision makers are considered. Average fuzzy matrix is firstly developed 
in this process. The details of this matrix are given below.
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The number of decision makers is named as “p” in these equations. In addition to this issue, fuzzy 
matrixes are shown as Ž. These matrixes are generated by considering decision makers’ evaluations. 
Moreover, the direct relation fuzzy matrix is normalized in the fourth step. The generation of normalized 
direct relation matrix and the calculation process are detailed on equations (3)-(5).
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In step 5, total relation fuzzy matrix is developed. This process is demonstrated on the equations 
form (6) to (11).
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In step 6, which is the last step, the values of 
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purpose, the fuzzy numbers are defuzzificated. Consequently, a new matrix is created, and the details 
are given below.
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Fuzzy DEMATEL methodology is very popular in the literature. Some studies, which used this 
method, are demonstrated on Table 1.

Fuzzy MOORA

The term “Multi-Objective Optimization on the basis of Ratio Analysis” generates the word of MOORA. 
Brauers and Zavadskas (2006) developed this methodology for decision making in complex environ-
ment. MOORA approach considers some limitation in the process of problem solving. It does not take 
too much time to make analysis with this methodology. In addition to this situation, implementation of 
this approach is very simple. It can be said that these conditions increase the preferability of this model. 
The details of MOORA methodology are given below (Chakraborty, 2011).

In the first step, fuzzy decision matrix is developed. For this purpose, different alternatives are taken 
into the consideration. The details of this matrix are demonstrated as following.
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In equation (12), “Xij” gives information about the value of the criterion i regarding alternative j. In 
addition to this aspect, lower, middle and upper values are shown as “Xij

l”, “Xij
m”, “Xij

n”. In the second 

Table 1. Studies with Fuzzy DEMATEL Methodology

Subject Authors

Supplier selection Chang et al. (2011), Gharakhani (2012), Keskin (2015), Mehregan et al. (2014), Raut et al. 
(2011), Mirmousa and Dehnavi (2016), Mavi and Shahabi (2015)

Evaluation of green supply chain 
management

Lin (2013), Govindan et al. (2015), Irajpour et al. (2012), Vafadarnikjoo (2014), Kazancoglu et al. 
(2018), Malviya and Kant (2014)

Selection of the best location Yeh and Huang (2014), Karaşan and Kahraman (2017), Jeong and Ramírez-Gómez (2018), 
Saracoglu (2017)

Performance management in the 
banking sector Vafadarnikjoo et al. (2015), Nosratabadi et al. (2011), Dinçer et al. (2016)
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step, there is a normalization of this matrix. In this process, equations (14) – (16) are taken into the 
consideration.
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In the third step, alternatives are weighted. Thus, the more important ones can be identified. This 
calculation process is stated in the equations (17) and (19).
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l=  (17)

v W r
ij
m

j ij
m=  (18)

v W r
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In addition to them, step 4 gives information about the identification of the beneficial and non-beneficial 
criteria. Equations (20) – (22) explain the beneficial criteria. On the other hand, non-beneficial criteria 
are given on the equations (23) – (25).
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In the fifth step, there is the calculation of overall performance index (Si). In this process, equation 
(26) is taken into the consideration.
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In the final step, alternatives are ranked by looking at the results. Similar to the fuzzy DEMATEL 
approach, fuzzy MOORA methodology was also preferred in many different studies in the literature. 
Some of these studies are shown on Table 2.

AN APPLICATION ON THE TURKISH ENERGY INDUSTRY

In this section of the study, an application is performed on Turkish energy industry. Within this frame-
work, first of all, dimensions and criteria are identified. After that, these dimensions and criteria are 
weighted with the help of fuzzy DEMATEL. In the last part, Turkish energy companies are ranked by 
considering fuzzy MOORA methodology.

Table 2. Studies with Fuzzy MOORA Methodology

Subject Authors

Supplier selection Mavi et al. (2017), Pérez-Domínguez et al. (2015), Matawale et al. (2016), Arabsheybani et al. 
(2018)

Performance evaluation of the 
companies

Stanujkić et al. (2013), Mandal and Sarkar (2012), Dinçer et al. (2017), Yüksel et al. (2017), Dinçer 
et al. (2018)
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Selecting the Dimensions and Criteria

This study aims to evaluate the service quality of energy companies in Turkey. For this purpose, 5 di-
mensions and 14 criteria are identified. In this process, SERVQUAL methodology are taken into the 
consideration. The details of these dimensions and criteria are given on Table 3.

With respect to the dimension of physical conditions (D1), 3 different criteria are defined. Firstly, 
operating hours (C1) play a key role because customers give information to access the companies at any 
time (Curry and Sinclair, 2002; Kumar et al., 2009). Another important expectation of customer is also 
accessing this service (C2) in many different channels (Malhotra et al., 2005). Furthermore, effective 
information and communication infrastructure (C3) can also increase the service quality.

Regarding the dimension of functionality (D2), ease of using the services (C4), operating facilities 
(C5) and service experience (C6) are significant criteria that affect the service quality of energy com-
panies (Zavareh et al., 2012; Adetayo and Apollos, 2013; Wilkins et al., 2007). As for the dimension 
of feedback (D3), first of all, there should be a customer support (C7) for any kind of problem (Sigala, 
2009). Moreover, the speed of feedback on the problems (C8) also plays a key role in service quality 
(Chatterjee et al., 2009). Similarly, this service should also be provided by considering market needs 
(C9) (Marković et al., 2014).

Furthermore, for the dimension of security (D4), the security of data (C10) and physical security (C11) 
have a strong influence on service quality (Berezina et al., 2012; Sigala, 2004; Greenland et al., 2006). In 
addition to them, with respect to the last dimension of empathy (D5), there are 3 different criteria. Within 
this context, the cost of the service (C12) should be competitive (Liao and Cheung, 2008). Moreover, 

Table 3. SERVQUAL-based dimensions and criteria of service quality

Dimensions Criteria Supported Literature

Physical Conditions 
(D1)

Operating hours (C1) Curry and Sinclair (2002), Kumar et al. (2009), Yousapronpaiboon 
(2014)

Access to the service (C2) Youssef (1996), Fodness et al. (1993), Malhotra et al. (2005)

Information and Communication 
Infrastructure (C3)

Delone and McLean (2003), Badri et al. (2005), Potgieter et al. 
(2005)

Functionality (D2)

Ease of use for services (C4) Zavareh et al. (2012), Al-Momani et al. (2009), Li and Soumi 
(2009)

Operational facilities (C5) Mohammad et al. (2012), Adetayo and Apollos (2013)

Service experience (C6) O’Neill et al. (2002), Kouthouris and Alexandris (2005), Wilkins et 
al. (2007)

Feedback (D3)

Customer support (C7) Negash et al. (2003), Sigala (2009)

Speed of feedback on the problems (C8) Jain and Gupta (2004), Chatterjee et al. (2009)

Providing services considering the market 
needs (C9) Gu and Ryan (2008), Marković et al. (2014)

Security (D4)
Data security (C10) Berezina et al. (2012), Sigala (2004)

Physical security (C11) Greenland et al. (2006), Berezina et al. (2012)

Empathy (D5)

Costs (C12) Newman (2001), Liao and Cheung (2008)

Pricing (C13) Hu and Zhang (2013), Koc (2006)

Promotions (C14) Hung et al. (2014), Naik et al. (2010)
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pricing policy (C13) should be fair as well (Hu and Zhang (2013; Koc, 2006). Finally, promotions (C14) 
should also be effective with the aim of high service quality (Hung et al., 2014).

Weighting SERVQUAL-Based Dimensions and Criteria for the Energy Industry

The dimensions and the criteria are weighted in the second stage of the analysis. For this purpose, fuzzy 
DEMATEL methodology is considered. In this process, firstly, initial direct relation matrix is created. 
The details of this matrix for SERVQUAL dimensions are shown on Table 4.

Next, normalized matrix is created and the details for the dimensions are demonstrated on Table 5.
In addition to the normalized direct relation matrix, total relation fuzzy matrix is generated. For the 

dimensions of the study, this matrix is detailed on Table 6.
In the last stage of DEMATEL methodology, total impact relation degrees are calculated. The results 

for the dimensions are explained on Table 7.
Table 7 indicates that feedback (D3) is the most significant dimension because it has the highest 

weight (0.213). In addition to this issue, it is also determined that physical conditions (D1) and func-
tionality (D2) are other important dimensions. Moreover, it is also found that feedback (D3) is the most 
influencing dimension with the highest impact relationship degree. On the other hand, empathy is the 
most influenced dimension because this value is the lowest. This situation gives information that energy 
companies mainly focus on the feedback dimension in order to increase their service quality. Within 
this scope, these companies can conduct a market survey to get the feedback of their customers. This 
situation gets a chance to these countries to improve themselves and it has a positive influence on the 
customer satisfaction. Marković et al. (2014), Chatterjee et al. (2009) and Sigala (2009) are some example 
studies in the literature that underlined the importance of this aspect. DEMATEL methodology is also 
used to weight all criteria under these dimensions. The details of the calculation process are stated on 
the appendix section. The summary results are explained on Table 8.

Table 4. The initial direct-relation fuzzy matrix for SERVQUAL Dimensions

Dimensions D1 D2 D3 D4 D5

Physical Conditions (D1) 0.000 0.000 0.000 0.250 0.500 0.750 0.500 0.750 1.000 0.250 0.500 0.750 0.250 0.500 0.750

Functionality (D2) 0.500 0.750 1.000 0.000 0.000 0.000 0.250 0.500 0.750 0.250 0.500 0.750 0.250 0.500 0.750

Feedback (D3) 0.500 0.750 1.000 0.500 0.750 1.000 0.000 0.000 0.000 0.250 0.500 0.750 0.500 0.750 1.000

Security (D4) 0.250 0.500 0.750 0.500 0.750 1.000 0.250 0.500 0.750 0.000 0.000 0.000 0.250 0.500 0.750

Empathy (D5) 0.250 0.500 0.750 0.250 0.500 0.750 0.250 0.500 0.750 0.250 0.500 0.750 0.000 0.000 0.000

Table 5. Normalized direct-relation fuzzy matrix for the dimensions

Dimensions D1 D2 D3 D4 D5

Physical Conditions (D1) 0.000 0.000 0.000 0.067 0.133 0.200 0.133 0.200 0.267 0.067 0.133 0.200 0.067 0.133 0.200

Functionality (D2) 0.133 0.200 0.267 0.000 0.000 0.000 0.067 0.133 0.200 0.067 0.133 0.200 0.067 0.133 0.200

Feedback (D3) 0.133 0.200 0.267 0.133 0.200 0.267 0.000 0.000 0.000 0.067 0.133 0.200 0.133 0.200 0.267

Security (D4) 0.067 0.133 0.200 0.133 0.200 0.267 0.067 0.133 0.200 0.000 0.000 0.000 0.067 0.133 0.200

Empathy (D5) 0.067 0.133 0.200 0.067 0.133 0.200 0.067 0.133 0.200 0.067 0.133 0.200 0.000 0.000 0.000
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Table 6. The total-relation fuzzy matrix for the dimensions

Dimensions D1 D2 D3 D4 D5

Physical Conditions (D1) 0.050 0.227 1.383 0.111 0.342 1.541 0.161 0.375 1.512 0.095 0.302 1.380 0.105 0.324 1.464

Functionality (D2) 0.166 0.391 1.585 0.044 0.220 1.363 0.105 0.324 1.460 0.094 0.301 1.372 0.101 0.320 1.453

Feedback (D3) 0.183 0.433 1.753 0.178 0.428 1.741 0.055 0.243 1.451 0.106 0.335 1.520 0.172 0.408 1.657

Security (D4) 0.111 0.342 1.540 0.165 0.389 1.575 0.101 0.321 1.457 0.032 0.183 1.205 0.101 0.319 1.453

Empathy (D5) 0.101 0.319 1.452 0.100 0.317 1.444 0.095 0.302 1.376 0.088 0.283 1.296 0.032 0.183 1.205

Table 7. Total impact-relationship degrees and the weights for the dimensions

Dimensions �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

D1 2.499 2.676 5.175 -0.177 0.205

D2 2.486 2.655 5.141 -0.169 0.204

D3 2.868 2.495 5.363 0.373 0.213

D4 2.478 2.298 4.777 0.180 0.189

D5 2.277 2.485 4.762 -0.207 0.189

Table 8. Local and Global weights of the SERVQUAL-based factors

Dimensions Local Weights Criteria Local Weights Global Weights

D1 0.205

C1 0.345 0.071

C2 0.328 0.067

C3 0.327 0.067

D2 0.204

C4 0.327 0.067

C5 0.328 0.067

C6 0.345 0.070

D3 0.213

C7 0.332 0.071

C8 0.335 0.071

C9 0.333 0.071

D4 0.189
C10 0.503 0.095

C11 0.497 0.094

D5 0.189

C12 0.354 0.067

C13 0.335 0.063

C14 0.311 0.059
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Table 8 shows that data security (C10) and physical security (C11) are the most important criteria 
since they have the highest weights (0.095 and 0.094). Additionally, it is also identified that the criteria 
under the dimension of feedback are also significant. This situation indicates that energy companies 
should take necessary actions in order to have data and physical security. Within this context, an effective 
IT investment can be very helpful. In addition to this factor, energy companies should give importance 
to physical security measures. For example, materials must be checked against possible hazards before 
use. Moreover, it is also crucial that necessary precautions should be taken against a possible fire threat. 
The importance of this situation was also emphasized in various studies in the literature (Greenland et 
al., 2006; Berezina et al., 2012). In addition to the data and physical security, customer expectations 
should also be taken into the consideration, such as speed answer to the problems and providing services 
considering the market needs.

Ranking of Energy Firms Listed in Istanbul Stock Exchange

After defining the weights of the dimensions and criteria, Turkish energy companies are ranked accord-
ing to the service quality. In this circumstance, all 7 energy companies listed in Istanbul Stock Exchange 
are taken into the consideration. The details of these energy companies are given on Table 9.

In order to rank these energy companies regarding the service quality, fuzzy MOORA approach is 
considered in the analysis process. In the first stage, fuzzy decision matrix is created, and it is detailed 
in Table 10.

After creating fuzzy decision matrix, Turkish energy companies are ranked according to the service 
quality performance. The results are demonstrated on Table 11.

Table 11 gives information that A5 is the energy company which has the highest performance with 
respect to the service quality because it has the highest Si value. Similarly, A7 has the second-best perfor-
mance. While combining these results with the information in Table 9, it can be understood that there is 
a positive relationship between total asset amount and service quality of the energy companies. Another 
important point is that these companies are in a profitable situation according to the financial results 
of the period March 2018. On the other side, it is seen that A3 and A6 are on the last ranks and these 
companies have loss in this period. Merkert and Assaf (2015), Singh et al. (2017), Chang et al. (2017) 
also stated in their studies that profitable companies have better performance in terms of service quality.

Table 9. The Details of Energy Companies Considered in the Analysis (2018-March)

Energy Companies Alternative Number Total Assets (TL) Net Profit or Loss (TL)

Company 1 A1 5,727,159,398 -144,308,944

Company 2 A2 5,759,023,289 133,330,064

Company 3 A3 64,298,039 -3,990,585

Company 4 A4 2,206,343,722 6,582,982

Company 5 A5 20,388,355,000 498,972,000

Company 6 A6 1,842,838,086 -56,321,633

Company 7 A7 13,570,266,000 25,016,000

Source: Public Disclosure Platform of Turkey
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SOLUTIONS AND RECOMMENDATIONS

As a result of fuzzy DEMATEL analysis, it is defined that feedback is the most important dimension 
regarding the service quality of energy companies. Therefore, it is recommended that energy companies 
mainly focus on the feedback dimension to have higher service quality. Within this framework, it can be 
very beneficial for these companies to conduct a market survey to get the feedback of their customers. 
Additionally, it is also defined that data security and physical security are the most significant criteria 
for this aspect. Thus, it is obvious that physical security measures should be implemented by energy 
companies, such as checking the materials against any possible treat before the use of the customers.

Table 11. Ranking of energy firms

Alternatives The Values of Si Ranking

A1 0.1612 4

A2 0.1696 3

A3 0.1500 6

A4 0.1500 5

A5 0.1763 1

A6 0.1442 7

A7 0.1710 2

Table 10. Fuzzy decision matrix

A1 A2 A3 A4 A5 A6 A7

C1 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1 0.5 0.75 1 0.75 1 1

C2 0.75 1 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1

C3 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1

C4 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.75 1 1

C5 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.75 1 1

C6 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1 0.5 0.75 1 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1

C7 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.75 1 1

C8 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.5 0.75 1 0.5 0.75 1 0.5 0.75 1

C9 0.5 0.75 1 0.75 1 1 0.5 0.75 1 0.5 0.75 1 0.75 1 1 0.25 0.5 0.75 0.75 1 1

C10 0.5 0.75 1 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75

C11 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1 0.75 1 1

C12 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1 0.5 0.75 1 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75

C13 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1 0.5 0.75 1 0.25 0.5 0.75 0.25 0.5 0.75 0.25 0.5 0.75

C14 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1 0.5 0.75 1 0.5 0.75 1 0.25 0.5 0.75 0.5 0.75 1
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FUTURE RESEARCH DIRECTIONS

In this study, Turkish energy companies are evaluated with respect to the service quality. In the analysis 
process, fuzzy DEMATEL and fuzzy MOORA methods are considered to reach this objective. Also, it 
the future studies, an analysis can be made by covering energy companies in many different countries. 
For example, an evaluation related to the service quality of energy industry in developing countries can 
make significant contribution to the literature.

CONCLUSION

Evaluation of the service quality is a key issue for the companies. The main reason is that by making 
this kind of analysis, it can be possible to identify the ways to increase the quality of the services. With 
the help of this situation, companies can get a chance to increase their competitive powers. Thus, it is 
obvious that the quality of the methodology by evaluating the service quality has an importance. Within 
this framework, SERVQUAL methodology is very popular in the literature that focuses on 5 different 
dimensions at the same time to measure the service quality of the companies which are reliability, as-
surance, physical facilities, empathy and responsiveness.

In this study, it is aimed to measure the service quality in energy industry. Within this scope, 7 differ-
ent energy companies, which are listed on İstanbul Stock Exchange, are taken into the consideration. By 
focusing on the SERVQUAL methodology, 5 dimensions and 14 criteria are identified. In the analysis 
process, fuzzy DEMATEL methodology is used in order to weight these dimensions and criteria. In 
addition to this issue, the performance of the energy companies in Turkey are ranked with respect to the 
service quality with the help of fuzzy MOORA approach.

According to the results of fuzzy DEMATEL, it is defined that feedback is the most significant di-
mension. Another important point is that feedback is the most influencing dimension with the highest 
impact relationship degree whereas empathy is the most influenced dimension. On the other side, it is 
also concluded that data security and physical security are the most important criteria. While considering 
these issues, it can be said that energy companies mainly focus on the feedback from the customers in 
order to increase their service quality. Moreover, an effective IT investment and necessary precautions 
should be taken against a possible threat play also an essential role.

As a result of fuzzy MOORA analysis, it is defined that A5 is the energy company that has the best 
performance with respect to the service quality and A7 has the second-best performance regarding this 
issue. By looking at the details of these companies, it is understood that there is a positive correlation 
between the profitability and service quality performance of the energy companies. In other words, it 
can be said that profitable companies have better performance in terms of service quality. Therefore, 
it is recommended that the companies with lower performance should focus on the necessary issues to 
improve service quality, such as getting feedback from the customers and taking precautions to have 
data and physical security.
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KEY TERMS AND DEFINITIONS

DEMATEL: It refers to the first letters of the Decision-Making Trial and Evaluation Laboratory.
Fuzzy Logic: It is a type of methodology in which the evaluation of the decision makers is taken 

into the consideration.
IT: Information technology.
MOORA: It is an approach used to rank different alternatives.
Public Disclosure Platform: It is an institution which explains the financial tables of the companies 

which are open to public.
SERVQUAL: It is a methodology developed by Parasuraman to measure the service quality.
Stock Exchange: It is a platform where different types of the securities can be traded.
Tangibles: It refers to the real assets that can be touched.
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APPENDIX

Table 12. The initial direct-relation fuzzy matrix for the criteria of D1

Criteria C1 C2 C3

Operating hours (C1) 0.000 0.000 0.000 0.250 0.500 0.750 0.500 0.750 1.000

Access to the service (C2) 0.500 0.750 1.000 0.000 0.000 0.000 0.250 0.500 0.750

Information and Communication Infrastructure (C3) 0.250 0.500 0.750 0.250 0.500 0.750 0.000 0.000 0.000

Table 13. Normalized direct-relation fuzzy matrix for the criteria of D1

Criteria C1 C2 C3

Operating hours (C1) 0.000 0.000 0.000 0.143 0.286 0.429 0.286 0.429 0.571

Access to the service (C2) 0.286 0.429 0.571 0.000 0.000 0.000 0.143 0.286 0.429

Information and Communication Infrastructure (C3) 0.143 0.286 0.429 0.143 0.286 0.429 0.000 0.000 0.000

Table 14. The total-relation fuzzy matrix for the criteria of D1

Criteria C1 C2 C3

Operating hours (C1) 0.109 0.537 6.568 0.208 0.683 6.243 0.347 0.854 7.000

Access to the service (C2) 0.347 0.854 7.000 0.086 0.468 6.000 0.254 0.785 7.000

Information and Communication Infrastructure (C3) 0.208 0.683 6.243 0.185 0.615 5.676 0.086 0.468 6.000

Table 15. Total impact-relationship degrees and the weights for the criteria of D1

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C1 5.102 5.083 10.184 0.019 0.345

C2 5.154 4.550 9.704 0.604 0.328

C3 4.515 5.138 9.654 -0.623 0.327

Table 16. The initial direct-relation fuzzy matrix for the criteria of D2

Criteria C4 C5 C6

Ease of use for services (C4) 0.000 0.000 0.000 0.250 0.500 0.750 0.250 0.500 0.750

Operational facilities (C5) 0.250 0.500 0.750 0.000 0.000 0.000 0.500 0.750 1.000

Service experience (C6) 0.500 0.750 1.000 0.250 0.500 0.750 0.000 0.000 0.000
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Table 17. Normalized direct-relation fuzzy matrix for the criteria of D2

Criteria C4 C5 C6

Ease of use for services (C4) 0.000 0.000 0.000 0.143 0.286 0.429 0.143 0.286 0.429

Operational facilities (C5) 0.143 0.286 0.429 0.000 0.000 0.000 0.286 0.429 0.571

Service experience (C6) 0.286 0.429 0.571 0.143 0.286 0.429 0.000 0.000 0.000

Table 18. The total-relation fuzzy matrix for the criteria of D2

Criteria C4 C5 C6

Ease of use for services (C4) 0.086 0.468 6.000 0.185 0.615 5.676 0.208 0.683 6.243

Operational facilities (C5) 0.254 0.785 7.000 0.086 0.468 6.000 0.347 0.854 7.000

Service experience (C6) 0.347 0.854 7.000 0.208 0.683 6.243 0.109 0.537 6.568

Table 19. Total impact-relationship degrees and the weights for the criteria of D2

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C4 4.515 5.138 9.654 -0.623 0.327

C5 5.154 4.550 9.704 0.604 0.328

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C6 5.102 5.083 10.184 0.019 0.345

Table 20. The initial direct-relation fuzzy matrix for the criteria of D3

Criteria C7 C8 C9

Customer support (C7) 0.000 0.000 0.000 0.250 0.500 0.750 0.250 0.500 0.750

Speed of feedback on the problems (C8) 0.500 0.750 1.000 0.000 0.000 0.000 0.500 0.750 1.000

Providing services considering the market needs (C9) 0.500 0.750 1.000 0.250 0.500 0.750 0.000 0.000 0.000

Table 21. Normalized direct-relation fuzzy matrix for the criteria of D3

Criteria C7 C8 C9

Customer support (C7) 0.000 0.000 0.000 0.125 0.250 0.375 0.125 0.250 0.375

Speed of feedback on the problems (C8) 0.250 0.375 0.500 0.000 0.000 0.000 0.250 0.375 0.500

Providing services considering the market needs (C9) 0.250 0.375 0.500 0.125 0.250 0.375 0.000 0.000 0.000
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Table 22. The total-relation fuzzy matrix for the criteria of D3

Criteria C7 C8 C9

Customer support (C7) 0.083 0.373 1.971 0.157 0.473 1.886 0.175 0.521 2.057

Speed of feedback on the problems (C8) 0.349 0.781 2.743 0.083 0.373 1.971 0.314 0.710 2.514

Providing services considering the market needs (C9) 0.314 0.710 2.514 0.175 0.521 2.057 0.083 0.373 1.971

Table 23. Total impact-relationship degrees and the weights for the criteria of D3

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C7 2.090 2.700 4.790 -0.610 0.332

C8 2.723 2.119 4.842 0.604 0.335

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C9 2.404 2.398 4.802 0.006 0.333

Table 24. The initial direct-relation fuzzy matrix for the criteria of D4

Criteria C10 C11

Data security (C10) 0.000 0.000 0.000 0.500 0.750 1.000

Physical security (C11) 0.250 0.500 0.750 0.000 0.000 0.000

Table 25. Normalized direct-relation fuzzy matrix for the criteria of D4

Criteria C10 C11

Data security (C10) 0.000 0.000 0.000 0.500 0.750 1.000

Physical security (C11) 0.250 0.500 0.750 0.000 0.000 0.000

Table 26. The total-relation fuzzy matrix for the criteria of D4

Criteria C10 C11

Data security (C10) 0.143 0.600 3.000 0.571 1.200 4.000

Physical security (C11) 0.286 0.800 3.000 0.143 0.600 3.000
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Table 27. Total impact-relationship degrees and the weights for the criteria of D4

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C10 2.632 2.145 4.777 0.488 0.503

C11 2.121 2.609 4.729 -0.488 0.497

Table 28. The initial direct-relation fuzzy matrix for the criteria of D5

Criteria C12 C13 C14

Earnings (C12) 0.000 0.000 0.000 0.500 0.750 1.000 0.500 0.750 1.000

Competitive pricing (C13) 0.500 0.750 1.000 0.000 0.000 0.000 0.250 0.500 0.750

Promotions (C14) 0.250 0.500 0.750 0.250 0.500 0.750 0.000 0.000 0.000

Table 29. Normalized direct-relation fuzzy matrix for the criteria of D5

Criteria C12 C13 C14

Earnings (C12) 0.000 0.000 0.000 0.250 0.375 0.500 0.250 0.375 0.500

Competitive pricing (C13) 0.250 0.375 0.500 0.000 0.000 0.000 0.125 0.250 0.375

Promotions (C14) 0.125 0.250 0.375 0.125 0.250 0.375 0.000 0.000 0.000

Table 30. The total-relation fuzzy matrix for the criteria of D5

Criteria C12 C13 C14

Earnings (C12) 0.120 0.455 2.333 0.320 0.727 2.667 0.320 0.727 2.667

Competitive pricing (C13) 0.302 0.679 2.485 0.102 0.406 2.152 0.213 0.606 2.424

Promotions (C14) 0.178 0.533 2.182 0.178 0.533 2.182 0.067 0.333 1.909

Table 31. Total impact-relationship degrees and the weights for the criteria of D5

Criteria �Di
def �Ri

def � �D Ri
def

i
def+ � �D Ri

def
i
def− Weights

C12 2.825 2.517 5.342 0.308 0.354

C13 2.550 2.517 5.066 0.033 0.335

C14 2.177 2.517 4.694 -0.341 0.311
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ABSTRACT

The global supply chain applications are evolving and changing globally. In order to increase success, 
some processes are now transferred to other firms. By such implementations, it is aimed to focus on the 
core business and to be successful. 3PL is the use of an external entity to perform some or all of the 
operations. The 4PL approach is a revolutionary approach to supply chain management. 3PL and 4PL 
activities are used for many purposes by multinational companies for increasing the productivity and 
efficiency and for decreasing the overall operational costs. Like all countries, Turkey also faces strategic 
organizational changes in terms of logistics activities. Modernization of logistic professes are widely 
examined in the literature. The scope of this chapter is the logistics modernization processes of Turkish 
companies, and it aims to inform about the modernization processes in Turkey by examining successful 
real-life examples.

INTRODUCTION

The total size of the logistics industry in Turkey is determined to be around 80 billion US dollars ac-
cording to the Business Consulting Firms. The study was published by Brand Research with the name 
of Turkey Logistics Industry Survey 2011(Ozbek et al., 2013). This study was based on the logistics 
sector that has a share of 22% at Turkey’s GDP with a great potential in terms of growth. On the other 
hand, the 3PL market was estimated to be nearly 22 billion US dollar. It is another fact that the logistics 
industry was seen to have grown by approximately 45% in past three years. In the same study, although 
the industry has grown steadily since 2002, the share of 3PL has increased by only 7%, which means 
that there is a growth potential not yet realized for 3PL companies. This data shows that 3PL logistics in 
Turkey will considerably increase. Businesses have focused on making improvements in their logistics 
activities in terms of customer satisfaction, together with reducing their costs (Gencer, 2016). While 
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some businesses are serviced by 3PL companies, others manage their own logistics networks themselves. 
Logistics activities have a great potential to increase (Yıldız et al., 2017).

The global supply chain applications are evolving and changing globally. In order to increase suc-
cess some processes are now transferred to other firms (Ozcan, 2008). By such implementations, it is 
aimed to focus on the core business and to be successful. Logistics applications are also facing this real-
ity (Gencer, 2017). Factors such as globalization, reduced supply times, customer harmonization and 
outsourcing have influenced the formation of third party logistics services. 3PL is the use of an external 
entity to perform some or all of the supply chain functions internally (Gencer et al., 2017). On the other 
hand, the 4PL approach is a revolutionary approach to supply chain management. Differences in 4PL 
approach from other outsourcing sources; to offer holistic supply chain solutions and to create values   
that will affect the entire supply chain (Kara, 2018).

CONCEPTUAL FRAMEWORK

Businesses, whether outsourcing or performing logistics activities on their own initiative, aim to keep 
operating costs at a minimum level and to maintain customer satisfaction by keeping service quality at 
the highest level (Akkucuk, 2009). For this reason, enterprises want to work with companies that want to 
have high quality among the 3PL enterprises in order to carry out their logistics activities, in addition to 
being the most suitable to their own corporate identity and having the lowest costs (Ozbek et al., 2013). 
The origin of the logistic word is Greek. Logistics is a science and it was used as an account bookmaking 
concept. Another meaning is economical resourcefulness (Akkucuk, 2011). Logistics is a word which 
was used in military terminology more recently. But recently it has become used mainly in businesses. In 
terms of logistics, many meanings are taken in many places. Things are put under the name of logistics. 
It is important to know that a logistical process is. It is an old idea that shipment is equivalent to logistics 
Shipping only should not come to mind. Today, however, logistics is now represented by more serious 
sectors with the addition of several sections and process; it has gained more serious meanings (Gencer 
et al., 2016). The most general one is that it is the process from the first point of a goods or service since 
reaching to the final buyer. If we think of a good or service as a product, for example, we can consume 
biscuits every day and this package comes as a package of biscuits. This biscuits can pass from a set of 
phases so that we can get to it in a certain way. Logistics is everywhere including customs, insurance, 
etc. these are things that are called processes.

It is thought that it is possible to sell every property that we can show to everywhere in the world. One 
of the most important points for buyers and sellers is price (Akkucuk et al., 2016). This factor naturally 
holds a great place in logistics companies including cost analysis or logistics information. Therefore it 
is possible to have a desired logistics at the desired time. In the case of military units, the meaning of 
transportation is the section about the transportation of the continents and the health needs in peace and 
voyage times. The logistics comes in the meaning of mathematical logic. When logistics is mentioned, 
as a consequence, we can describe logistics in three main sections. The first one is national logistics, 
the second is geo logistics and the last one is military logistics.

Furthermore, technology is one of the most important events of the world which has an important place 
in meeting and supplying human demands. Machines, devices, and methods, that are formed in order to 
collect, control, process and transmit information and power in the industry sector. On the other hand, 
technology is a Latin word. It means having knowledge to create and use devices such as the construc-
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tion of an automobile. The technology is in fact being able to produce completely a device. When the 
technology produces and focuses its knowledge on the products, technology becomes very important in 
many directions (Kara, 2018). Technology usage in the businesses is almost the same with only slight 
differences. To find the methods to be used during the production of goods and services and to raise 
these methods is to make applications for solving the problems. Developing countries and/or developed 
countries are using technology to increase economic efficiency and achieve rapid growth. If developed 
countries cannot produce technology they have to buy them from developed countries.

SUPPLY CHAIN MODERNIZATION

Technology development never stops, thus, it is possible to face a different technological innovation 
every day. These developments affect human life at a great deal. Technological developments cannot be 
only a theorem idea as there is no benefit or benefit for all of them unless they are represented in the real 
life. There are many positive benefits for the lives of people. Technological changes have made a lot of 
improvements in the field of logistics and many things have become easier. For this reason, technology 
plays a very important role in logistics. As a result, it is obvious that the technology which is kept in 
this stage facilitates the work. All things in logistics are going on fast. The important thing is not to do 
it only faster and more, but more important is to improve the innovation and technology in this sector. 
Recalculation and pouring the work into computer data means a great speed development for logistics.

There is a noticeable rapid change in information technology in a global manner. In the logistics 
sector, customers are conscious, besides this, product variety increases and competition is getting hot-
ter day by day. The importance of logistics software is increasing day by day. There are many software 
programs. Also there are companies established to produce and sell software in the logistics sector. Many 
times more than one software system is needed to be used in the logistics sector. This situation results 
by combinations of many different software solutions and the adopted versions needed to be developed 
for specific purposes. In other words, the software will be designed to correspond to the logistic needs 
of the companies. Companies using information technology are increasing their profits in their logistics 
efficiency. Customer satisfaction, increasing service quality, providing to pass ahead of competitors, 
reducing labor costs, and time decrease in service durations are the most important contributions of the 
technology in the logistics sector.

The logistics sector, which constitutes the main body of international trade in the world, is a big is-
sue. It increases every passing day and this is why the limitations and problems of trade are left behind. 
The concept of logistics in the world has gained momentum after 1980s. It was the times when the 
functions of the companies were taken separately before the beginning. After the 1980s, the logistics 
companies started to stand out more and more and the market has emerged and divided by American, 
European and Asia-Pacific Market. Apart from this, there are natural markets but the most important 3 
are these markets. Another element emerging in the markets is the Logistics Base. It is possible that a 
lot of logistics activities can be realized together and therefore the costs are reduced, which is beneficial 
for the enterprises.

Logistic in Turkey is a power that carries other sectors besides being a lone logistics sector. All sec-
tors are almost over it. The reason for this is that production in Turkey is unlike all over the world. The 
logistics sector, which determines the winner of the competition, is strategic, but serious improvements 
have been achieved in the efficiency factor. Firms in Turkey want to leave behind each other by provid-
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ing high efficiency in logistics and this is a prerequisite for searching 3PL and 4PL activities. Turkey’s 
overall logistics costs are slightly behind when compared to developed countries. The reason for this is 
the inadequacy of the infrastructure. We can give examples of motorways and railways. The government 
of Turkey is making massive investments for highways nowadays. This is an unimaginable reality. But 
we can say that we are behind on the railways. For that reason, high logistics costs are also obvious. 
Logistics, by increasing its popularity in Turkey, will be a strategic core competence factor in the future.

Turkey, as a country experiences overall growth in exports, but making the events in the largely af-
fect foreign trade. This is especially important in the transport sector. The political and economic events 
that are happening make exportation limited. We have a situation where we have an important place as 
a position to look at and exemplify logistics from the point of view of our country. The political crises 
that are happening in the west are reflected in the transportability, that is to say, logistics. These kinds of 
events, the reflection of crises on the logistics sector, are serious threats such as terrorism and sabotage, 
cargo security and cargo damage. In this case, the events caused by these crises cause companies that 
deal with the logistics company to be in a difficult situation and risk the transportation company. In this 
case, it results in serious dissatisfaction between the two sides. This is a serious shortcoming at a high 
level, especially in terms of branded logistics companies, because the companies doing this business 
should carry out the transport in an impartial and orderly manner, but unfortunately this type of politi-
cal and economic crisis is causing serious shortcomings, and it is a situation that clearly explains that 
quality affects a great deal.

THIRD PARTY LOGISTICS (3PL)

Factors such as globalization, reduced supply times, customer harmonization and outsourcing have in-
fluenced the formation of third party logistics services. 3PL is the use of an external entity to perform 
some or all of the supply chain functions internally. Another definition is that it is an alliance in which a 
customer and service provider come together to establish a close and long-lasting relationship in order 
to meet the logistics needs of the system. (Skjoett Larsen et al., 1999) Instead of the concept of 3PL, 
“outsourcing” or “contract logistics” concepts are used in the literature. Firms may be able to enter into 
agreements for all logistics operations with other companies that provide 3PL service; they can receive 
services in part. Furthermore, in 3PL; the supplier is the first party, the buyer is the second party, and 
the intermediary company that carries out the logistics activities between these two parties is defined as 
the third party. Three parties cooperate to identify customers’ logistics needs. All parties are responsible 
for the formation and structuring of logistics bases and determine performance measurement criteria. 
The main purpose is to bring a deal that both sides will profit. Multiple logistics services provided by a 
single service provider under a contract is the general definition of the 3PL. According to the Logistics 
Association, 3PL is defined as receiving services from several logistics companies in the supply chain 
(at least three different activities in succession, for example storage, transportation and inventory man-
agement). The traditional shipping approach, which was implemented before the introduction of 3PL, 
was an approach aimed at delivering only shipping services in a stereotyped way, where the customer 
could not offer any special services.

The development of new technologies and insights, and the increasing use of 3PL in scientific lit-
erature, has led to intense demand for 3PL companies. The most important factors in the emergence of 
3PL companies are that; firms must realize that they have a lack of experience in reducing non-essential 
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costs, and they should try to focus on core business and companies that are constantly improving in global 
markets. Companies needed to get services such as transportation, warehousing, stock, management 
and distribution within the supply and demand chain outside their core activities from other companies. 
Along with this, electronic commerce has spread rapidly and the understanding of transportation has 
changed and the logistics field has been improved. All these factors have contributed to the formation 
of 3PL companies.

The global supply chain applications are evolving and changing globally. In order to increase success 
some processes are now transferred to other firms. By such implementations, it is aimed to focus on 
the core business and to be successful. Logistics applications are also facing this reality. Factors such 
as globalization, reduced supply times, customer harmonization and outsourcing have influenced the 
formation of third party logistics services. 3PL is the use of an external entity to perform some or all of 
the supply chain functions internally. On the other hand, the 4PL approach is a revolutionary approach 
to supply chain management.

The services offered by 3PL companies have evolved over time as both information and technology. 
This development led to the formation of the first, second and third waves in the formation of the 3PLs. 
The first wave was in the 1980s when traditional shipping companies began to turn into 3PLs. During 
the second wave that began in the early 1990s, large logistics firms such as TNT and Fedex entered the 
sector. During the last and still ongoing third wave, companies that produce services in the field of au-
diting, finance and information technologies such as Anderson Consulting and General Electric, which 
inspect and supervise companies that enter the sector as new players. (Berglund, et al., 1999)

In addition, in practice, 3PL applications are far from strategically supporting operations throughout 
the supply chain. Most 3PL operators are focused on transport and storage. However, this situation is 
insufficient to meet the customers’ integrated solution requests. Nowadays, a more comprehensive chain 
of supply management is beginning to be needed to meet the comprehensive needs of the companies 
and the demands of the customers. To address this shortcoming, a concept emerged that included a new 
relationship between suppliers and firms: “Fourth Party Logistics”

FOURTH PARTY LOGISTICS (4PL)

Factors such as globalization, reduced supply times, customer harmonization and outsourcing have influ-
enced the formation of third party logistics services. 3PL is the use of an external entity to perform some 
or all of the supply chain functions internally. On the other hand, the 4PL approach is a revolutionary 
approach to supply chain management. Differences in 4PL approach from other outsourcing sources; to 
offer holistic supply chain solutions and to create values   that will affect the entire supply chain. Most 
3PL operators are focused on transport and storage. However, this situation is insufficient to meet the 
customers’ integrated solution requests. Nowadays, a more comprehensive chain of supply management 
is beginning to be needed to meet the comprehensive needs of the companies and the demands of the 
customers. To overcome this shortage, 4PL concept is emerged. In this study, firstly the literature about 
the field was examined and then the concepts of 3PL and 4PL were explained, some important informa-
tion about the status of these concepts are provided and the current situation related to the modernization 
of the Turkish logistics companies in the field of logistics is analyzed.

The success of companies implementing 4PL lies at the heart of their ability to provide customers 
with services that are best of breed. The 4PL approach is a revolutionary approach to supply chain 
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management. Differences in 4PL approach from other outsourcing sources are; to offer holistic supply 
chain solutions and to create values   that will affect the entire supply chain. A holistic 4PL supply chain 
solution has 4 different phases: (1) Rediscovery, (2) Conversion, (3) Application and (4) Action. For 
4PL appliers to be successful; 3PL providers, IT providers, and providers of some other services should 
collaborate and provide various extra services such as call centers. At this point, the firm will provide a 
single intermediary firm instead of having to work with different providers. The concept and content of 
4PL was first used by the Accenture Company and the company still holds its trademark. For this rea-
son, other logistics firms that have been working on this subject are called “Leading Logistics Provider” 
4PL; which provides services in its field of expertise by evaluating, designing, creating and operating 
the firm’s supply chain solutions. Traditional approaches focus only on active transfer and cost reduc-
tion. 4PL practitioners face benefits such as income increase; operation cost decrease, working capital 
decrease and fixed value decrease.

Increase in revenue and in the product quality creates strategic advantage for companies and increased 
suitability will be achieved in customer service. The focus of the 4PL implementer on all supply chain 
management beyond transit or transportation activities contributes to a significant improvement in this 
regard. Synchronous management of supply chain operations reduces operational costs. In order for 
4PL implementers to be able to effectively deliver successful and sustainable solutions, they must have 
certain criteria in terms of supply chains which should:

• Be effective in integration technologies and outsourcing opportunities
• Have the ability to access global resources
• Be active in the redesign of processes, technological integration and management
• Have experienced technical experts in business process management and outsourcing
• Have the ability to manage and organize multiple service providers in different areas
• Be able to meet organizational change needs.

In addition, companies may be hesitant to work with 4PL practitioners. One of the main reasons for 
this is that they do not want to share their secure data with another company at this scale. The reluctance 
of companies to share information and data about the entire supply chain with these providers is the 
most important reason for the mishaps in practice. In addition, it is difficult for retailers to see the 4PL 
approach as a cost priority. Logistics firms concentrate on creating value while reducing costs by mov-
ing out of transportation and transportation processes. This helps to create a different perspective for 
both companies. Fourth-party logistics companies have to make large-scale IT investments in order to 
meet customer demands and manage the full-time supply chain. For this reason, 4PL providers prefer to 
make long term contracts with customers. As a result, the concept of fourth-party logistics seems like a 
new concept, but it offers an effective way to manage the supply chains of the firm. This area is likely 
to experience much more development in the near future and its use will become more widespread.

COMPANIES USING 3PL AND 4PL APPLICATIONS

As explained above, traditional approaches focus only on active transfer and cost reduction. 4PL prac-
titioners face benefits such as income increase; operation cost decrease, working capital decrease and 
fixed value decrease. Increase in revenue and in the product quality creates strategic advantage for com-
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panies and increased suitability will be achieved in customer service. The focus of the 4PL implementer 
on all supply chain management beyond transit or transportation activities contributes to a significant 
improvement in this regard. By the concept of fourth party logistics; information processing, consulting 
and financial services firms have also entered the third-party logistics market. These two companies can 
cooperate with each other. There are many examples in this regard in the world.

Reysaş Logistics

Reysaş; in 1990, started transportation business in Ankara with a limited number of trucks, cars, per-
sonnel and limited activity. Then, in 5 years, the company showed a great improvement and continued 
its activities rapidly and increased the number of customers. As of today, Reysaş is a large logistics 
company with a very large vehicle capacity, exceeding millions of car ownerships. Reysaş is a company 
that attaches importance to technological investment. It is the first company to use satellite system in 
the sector. It also provides warehouse management for its customers by using barcode and radio fre-
quency systems in cold air and textile stores prepared using advanced technology. Reysaş, with its 6, 2 
and 4 car transport vehicles, Cooled System transportation vehicles, Tilt, Hanging, Hydraulic Lift, and 
Seagull Wing technologies and; various volumes of vehicles provides services according to the customer 
demand. The average age of these machines is very low, and with other commercial vehicles, which 
can technologically be managed and are convenient to 4PL technologies it can provide a wide range of 
transportation services to enterprises by high customer satisfaction levels. The company has and uses 
hi-tech equipment that can manage and control themselves by smart artificial intelligence solutions and 
according to the company managers the prerequisite of successful and sustainable logistics processes 
is 4PL implementation. Thus, this implementation can only be provided by investment to such hi-tech 
vehicles. Also, according to Reysaş managers, besides the money spent for the investment, the staff 
should also be educated and should not avoid using this technology.

Aras Cargo

Aras Holding has established Aras Logistics in 2004 to carry out its activities in the field of logistics. 
Aras Logistics was established to undertake the entire logistics process and to be a professional support 
and solution partner for the holding. Aras Logistics provides customs clearance, warehousing, inventory 
control, packaging, labeling, invoicing, and distribution and transportation services for customers. Aras 
Logistics was established to provide distribution and transportation service for each and every specific 
product in the supply chain from the production to the stores and final users. In order to achieve this, 
the importer provides the services of importing, palletizing and/or packaging the goods from every 
corner of the world, making heavy intercity transport, stocking in the distribution centers in the regions 
and delivering the desired addresses in the fastest way according to the data coming from the digital 
environment. The managers of the company state that for a successful supply chain operations the col-
laboration is a must and can only be provided by the technology. 4PL implementation brings together 
these infrastructure producers or importers with; the entities in all other cities, exit ports or customs. 
Although Aras Logistics is a newly established company, it is assertive to provide 3PL and 4PL ser-
vices according to the company managers. They emphasize the intention to capture all transportation of 
various companies from all sectors by their 4PL logistics solutions. According to them, it is enough for 
any company to make a phone call, and then they solve all logistics problems and provide sustainable 
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and successful services by 4PL implementation. They also state that the 4PL implementation creates a 
competitive advantage for the companies that work by Aras Logistics, because they can use their efforts 
for their core businesses not logistics operations.

Yurtiçi Tibbett and Britten

Yurtiçi Logistics was founded in 2002 by Turkey’s first domestic shipping company. They were still 
benefiting from this domestic courier experience. Yurtiçi Logistics opened an international market with 
the protocol signed between Arikanli Holding and Tibbett & Britten Group. Founded in Logistics on 
30 July 2003, YTB Logistics brought a new impetus to the logistics sector, and to deal with Turkey’s 
integration with the world. They tried to make benefit of this new dimension. With this partnership, the 
supply chain services provided to customers by Yurtiçi Lojistik exceeded the borders of the country and 
gained the advantage of competition with the international market for the Turkish business enterprises. 
According to the reviews done by the managers of the company speed   and customer focus are the two 
most important elements for YTB Logistics. YTB   Logistics supports its customers with consultancy 
services for efficient work in sectors such as fast consumption and textiles where expertise proposes 
strategic advantage. The company managers state that with project management approach, YTB Logistics 
offers sector specific solutions and correct cost proposals in all areas of the supply chain by 4PL imple-
mentation solutions. YTB   Logistics has 540 branches across Turkey and carrying out their work with 
18 regional offices. They also mention that in terms of 3PL and 4PL applications, YTB logistics is one 
of the most successful companies to implement. Especially they work on fast consumption and textile 
industries and their operations are planned and organized accordingly with the expectations of these 
businesses. YTB Logistics has many more branches than any other logistics company allover Turkey 
and this is the main advantage for companies that will outsource their 4PL logistics operations to them. 
Lastly the managers also state that they were very successful in the 3PL logistics solutions but now they 
do not hesitate from any investment regarding 4PL investments. They know that by these investments 
their customers will face higher satisfaction levels.
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ABSTRACT

Poverty is a phenomenon that influences and complicates the living conditions of individuals. Along with 
the poverty, individuals experience health problems, and educational and income levels of individuals 
may also be low. Countries are generally able to fight against poverty by increasing public expenditures 
and making some economic progresses. For that reason, analyzing the effect of health and education 
expenditures with a significant place in public expenditures and economic growth on poverty is highly 
important. In this chapter, the effect of health and education expenditures and economic growth on 
poverty in 2005 and 2016 period in eight Central and Eastern European countries has been analyzed 
using panel data analysis. As a result of the study, it has been determined that health and education 
expenditures and economic growth have a negative effect on poverty. In addition, a one-way causality 
from health and education expenditures to poverty and a two-way causality between economic growth 
and poverty have been detected.
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INTRODUCTION

Poverty is an issue which complicates the lives of people and influences the life quality of people. In 
the countries in which poverty is experienced people are not able to meet their needs to sustain their 
lives. Poverty is generally experienced as the absence of essential materials such as food, clean drinking 
water, clothes and sheltering and therefore, the lack of health conditions. The lack or absence of basic 
food materials leads the health level to be low and endangers the lives of people.

Poverty is rather observed in the countries that have not been able to develop although it is rarely 
observed in all countries. Poverty in the countries that have not been able to develop generally refers to 
the absence of basic food and living materials. Poverty is less experienced in developing countries than 
in underdeveloped countries. However, poverty rate is minimum in developed countries. It is observed 
that the poverty rate has reduced as compared to previous years as a result of the policies against pov-
erty both on the national and global basis. Thus, according to the World Bank data, while 44% of the 
world’s population lives with or below $ 1,90 per day in 1981, this rate was 35% in 1990 and 10,7% in 
2013 (World Bank, 2018a).

Although poverty level reduces globally, it is still one of the most important issues that countries fight 
against because it still exists. Countries develop various plans and programs in order to fight against 
poverty and provide better living conditions for individuals. Countries generally try to make economic 
progresses by increasing public expenditures qualitatively and quantitatively in the fight against poverty. 
For that reason, it is very important to research the effect of health and education expenditures with a 
significant and high share in public expenditures and economic growth on poverty.

Akkucuk (2017) states that “sustainable development has a number of facets related to politics, ecol-
ogy, economics, business, supply chain management and waste management”. In previous works related 
to sustainability, mainly the connection to supply chain management related issues have been discussed. 
The relationship between SCOR model and the green supply chain (Akkucuk, 2016), reverse logistics 
considerations (Gencer and Akkucuk, 2016), the relationship to quality management models (Akkucuk 
and Gencer, 2017) and the role of nongovernmental bodies (Akkucuk and Şekercioğlu, 2016) are examples 
to these. Elimination of poverty, however, is an integral element of the circular economy and relates to 
the sustainability of the world economy as poverty can lead to instability and chaos. Therefore the study 
of poverty should be included in a work covering issues on the circular economy and sustainability.

In this study the effect of health and education expenditures and economic growth on poverty in 
2005 and 2016 period in 8 Central and Eastern European countries has been analyzed using panel data 
analysis. First of all, the theoretical information about poverty, health and education expenditures has 
been included in order to understand the issue better. In the next part, literature review, data, empirical 
analyses applied with methodology and the related information and analysis results have been included. 
The study has been concluded with conclusion and evaluation part.

THEORY

Theoretical information about poverty, health expenditures, education expenditures and economic growth 
will be presented in this part.
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Poverty

A poor person as a word meaning is a person who does not have enough money and the necessary tools 
for a comfortable life. Poverty means being deprived of the opportunities that the life necessitates (Aktan 
and Vural, 2002). Poverty is a multi-dimensional problem which includes the factors such as finance, 
catering, health, dwellings, protection of health, politics, infrastructure, war and education (Walingo, 
2006, p. 288).

Traditional definitions of poverty focus on income and wealth or lack of money and properties. 
However, the definition of poverty has recently expanded to other non-materialistic aspects of human 
welfare. Evolution of the concept of poverty generally reflects the changes in development theories and 
practices and especially the analysis of the causes of poverty (Angelsen and Sven, 2006).

When the living standards of people is compared both unconditionally or with the other people 
in society, whether people meet the basic needs of the life or not will reflect that they live in poverty 
(Weziak-Bialowolska and Dijkstra, 2014, p. 6). Since the needs of individuals to maintain their lives will 
change depending on their society, environment and conditions, the concept of poverty will bring up the 
comparison of the continuously observed situation and the standard situation (Aktan and Vural, 2002).

Poverty is a phenomenon which can be seen in all underdeveloped, developing and developed coun-
tries or regions in different rates and forms. While poverty is the failure to meet the basic food needs 
especially in the countries that are not able to develop, it is rather relative poverty in developed countries 
(Şantaş, 2017, p. 550). 44% of the world’s population lived with or below $ 1.90 per day in 1980, this 
rate was 35% in 1990 and it was 10.7% in 2013 (World Bank, 2018a).

While income poverty criteria are usually in the forefront in measuring the poverty ($ 1 per day 
criterion by World Bank is often used), there are also compound indices to measure multidimensional 
human poverty. Poverty rate (head count rate), poverty gap rate, squared poverty gap rate and Sen index 
are especially used in measuring the income poverty. Human Poverty Index published by United Nations 
in 1997 and Multidimensional Poverty Index published in 2010 are generally used in measuring human 
poverty (Doğan, 2014, pp. 13-19).

Poverty and social exclusion risk indicators are the sum of those living in poverty and those with very 
low work intensity or at risk of serious financial deprivation. It includes the indicators about financial 
deprivation, economic stress and durability. People with heavy financial deprivation have severely limited 
living conditions due to the lack of sources. Besides the poverty, individuals experience at least 4 items 
of 9 items consisting of paying rent or utility bills, keeping the house warm enough, facing unexpected 
costs, eating meat and fish or protein equivalent of every two days, weekly holiday home, car, washing 
machine, color television and telephone (Eurostat, 2018a).

2016 poverty and social exclusion risk (%) data of the countries forming the sample group of the 
study are presented in Table 1. Poverty and social exclusion risk is published by Eurostat as percentage 
data and as the rate increases, poverty and social exclusion risk increases. When the data is analyzed, 
the country with the highest poverty and social exclusion risk among 8 countries is Lithuania and Latvia 
follows it. We can see that the country with the lowest poverty and social exclusion risk is Czechia and 
then Slovakia follows it. Poverty and social exclusion risk may vary depending on the factors such as 
difference in development among countries, economic size of countries, understanding of social state, 
population of country etc.
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Health Expenditures

Health expenditures have significant effects on life span and life qualities of individuals. Hereby, healthcare 
sector is important for countries because it is a type of human investment. Along with the improvement 
in health conditions, providing better health services is one of the basic aspects of social and economic 
development. Hence, making investments on healthcare sector is considered as a model of the planned 
human resources development among the infrastructure investments just like other sectors (Razmi et al. 
2012). We can see that health is emphasized more than ever in development process in terms of human 
development. The reason for this is that health points to the formation of human characteristics that 
reveal the primary dimension of human development (Mirahsani, 2016, p. 373).

World Health Organization (WHO), one of the international organizations in healthcare sector, is in 
the system of United Nations and it is an authority which works on, coordinates and manages health. 
The experts of WHO develop health rules and standards and help countries to handle the community 
health problems. In addition, WHO supports and promotes the health researches. Countries can fight 
against global healthcare problems together via WHO and increase the welfare of people (World Health 
Organization, 2007, p. 2).

Total health expenditures as a share of world Gross National Product (GNP) was 3% in 1948; however, 
this increased to 8%. In the world, more than US $ 600 per person was spent for health in 2001 and US $ 
3.8 trillion was spent as health expenditure worldwide (World Health Organization, 2004, p. 1). We can 
see that global health expenditures were US $ 7.2 trillion in 2015. In other words, it was 10% of global 
GNP (World Health Organization, 2018).

The rate of 2016 health expenditures of 8 countries forming the sample of the study to GNP is pre-
sented in Table 2. When the data are analyzed, the country with the highest rate of health expenditures 
to GNP among the 8 countries is Slovenia and Hungary follows it. The country with the lowest rate of 
health expenditures to GDP among the countries is Latvia and Poland follows it. Health expenditures 
may vary depending on the factors such as economic development levels of countries, health systems 
of countries and development of health system in the country.

Table 1. 2016 Yearly Poverty and Social Exclusion Risk in the Countries of the Sample Group (%)

2016 Year Ranking Country Poverty and Social Exclusion Risk (%)

1 Lithuania 30,1

2 Latvia 28,5

3 Hungary 26,3

4 Estonia 24,4

5 Poland 21,9

6 Slovenia 18,4

7 Slovakia 18,1

8 Czechia 13,3

Source: (Eurostat, 2018a)
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Education

Education has significant effect in social life by contributing to the improvements in the lives of individu-
als and the reduction in poverty. Education promotes social development by helping people to become 
more productive and gain more, improving health and nutrition, enriching people’s lives directly and 
strengthening social cohesion, and giving better opportunities to more people. A good education system 
is a necessary, but insufficient condition for development and its benefits are strong even if its public 
policy is managed equally as other fields (World Bank, 1999, p. 5)

Education is critically important for reducing poverty. As a result of changing technology and economic 
reforms, it is at the forefront of education that economies can meet increasing demands for adaptable 
workers who can gain new skills and support the continuous expansion of knowledge. Investment in 
education contributes the accumulation of human capital. Education leads to decrease the fertility and 
poverty by increasing especially the basic (primary- middle-lower) education-poor productivity and 
provides people with the skills that they join in the economy and the society thoroughly by improving 
the health. (World Bank, 1995, pp. 1-2).

Education is in Human Development Index which indicates the development level of countries. As 
a result of the development, poverty level in countries decreases obviously. For that reason, including 
education in the index indicates the importance of education in development process of countries. Hu-
man Development Index published since 1990 is calculated depending on health, education and income 
indices. Expected education period and average education period are in sub-components of education 
which is one of the components of Human Development Index (Human Development Report, 2016).

The data for the rate of 2016 education expenditures of the countries in the study to GNP are presented 
in Table 3. When we have a look at the data, we can see that Estonia is the country with the highest 
rate of education expenditures to GDP among 8 countries in the sample group and Slovenia follows it. 
Slovakia is the country with the lowest rate of education expenditures to GNP and Czechia follows it. 
Education expenditures in a country may vary depending on the factors such as the development level 
of the country, education system and development level of education system.

Table 2. 2016 Yearly Ratio of Health Expenditures to GDP in the Sample Group Countries (%)

2016 Year Ranking Country Ratio of Health Expenditures to GDP (%)

1 Slovenia 8,47

2 Hungary 7,37

3 Czechia 7,14

4 Slovakia 7,13

5 Estonia 6,68

6 Lithuania 6,67

7 Poland 6,51

8 Latvia 6,24

Source: (OECD, 2018)
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Economic Growth

Economic growth is usually defined as an increase in overall Gross National Product (GNP) or GNP 
per capita (Angelsen and Sven, 2006). The value of GNP is used to compare the development levels of 
countries. In addition, GNP per capita can be used instead of GNP (Özsoy, 2012, p. 6).

Economic growth is the most powerful tool for decreasing poverty and increasing the life quality 
in developing countries. Growth may generate welfare and opportunity-virtuous environment. Strong 
growth and employment opportunities provide incentives for parents to make investments on education 
for their children by sending them to schools. This may lead to the occurrence of a strong and grow-
ing entrepreneur group which is obliged to make pressure for advanced governance. For that reason, a 
strong economic growth promotes the human development and this encourages the economic growth 
(Department for International Development, 2008)

The annual increase rate of 2016 income per capita of 8 sample group countries is presented in Table 
4. When the data are analyzed, Lithuania is the country with the highest annual increase rate of income 
per capita among 8 countries and Slovakia follows it. Estonia is the country with the lowest annual 
increase rate of income per capita and Czechia follows it. Economic status, economic size, economic 
development levels of countries and global cyclical situation, etc. can be said among the main reasons 
for the differences in economic growth.

LITERATURE

There are several studies on the effect of health and education expenditures and economic growth on 
poverty in literature (See. Jha et al. (2001), Agrawal (2007), Nandori (2010), Widiastuti (2010), Kurita 
and Kurosaki (2011), Dahlquist (2014), Erkal et al. (2015)). In the conducted studies it was determined 
that health and education expenditures and economic growth had a negative on poverty ((See. Jha et al. 
(2001), Agrawal (2007), Widiastuti (2010), Afzal et al. (2012), Dahlquist (2014), Kiki et al. (2015)). 
However, there are a few studies that cannot identify a long term relationship among health and education 
expenditures, economic growth and poverty. (See. Ahmad and Batul (2013). The studies carried out to 
identify the effect of health and education expenditures and economic growth on poverty are outlined 

Table 3. Ratio of 2016 Annual Education Expenditures to GDP in the Sample Group Countries (%)

2016 Year Ranking Country Ratio of Education Expenditures to GDP (%)

1 Estonia 5,9

2 Slovenia 5,6

3 Latvia 5,5

4 Lithuania 5,2

5 Poland 5

6 Hungary 4,9

7 Czechia 4,5

8 Slovakia 3,8

Source: (Eurostat, 2018b)
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as the following: Riman et al. (2010) in their study analyzing the relationship for the effect of health 
expenditures on poverty researched the relationship among health expenditures, poverty and health 
status between 1980 and 2004 in Nigeria by using Granger causality test and Vector Error Correction 
Model (VECM). As a result of their study, they determined a long term relationship between poverty 
and health status. However, they could not find a significant long term relationship between health status 
and health expenditures of the government. In a similar study Jha et al. (2001) researched the effect of 
public expenditures about education, health and other development activities to reduce poverty between 
1957-1958 and 1997 in 14 states of India by using panel data analysis method. As a result of their study 
they determined that the public expenditures about education, health and other development activities 
reduced the poverty. Njong (2010) in the study researching the effect of education expenditures on poverty 
analyzed the effect of education in reducing poverty using 2001 Cameroon Household Survey data by 
National Statistics Institute in Cameroon through logistic regression method. As a result of the study, it 
was found out that the educational success had a negative effect on poverty. In another study Bakırtaş 
and Kandemir (2012) analyzed the relationship between educational variables and poverty in eighty one 
province of Turkey using multilinear regression method. As a result of their study, they determined that 
illiteracy and primary and secondary education schooling rate expressed the poverty with 79% in prov-
inces. In a similar study Ahmad and Batul (2013) analyzed the relationship among poverty, education 
expenditures and educational status in Pakistan between 1971 and 2011 using Johansen cointegration test, 
VECM, Wald Test and Granger causality test. As a result of their study, they found a two-way causality 
relationship poverty rate and educational status. However, they could not find a significant long term 
relationship between poverty rate and education expenditures. In another study Sarkaria and Shiwani 
(2016) analyzed the relationship between education and poverty using 1520 household survey data between 
2008 and 2010 in Punjap using logistic regression method. As a result of the study, they determined that 
success in education had a negative effect on poverty. Agrawal (2007) in the study researching the effect 
of economic growth on poverty used the 2000-2012 period with the data of province level in Kazakhstan 
through panel data analysis. As a result of the study, it was determined that the provinces with higher 
growth rate experienced a faster decline in poverty. In a similar study Nandori (2010) researched the 
relationship among economic growth, income inequality and poverty through regression analysis method 
using household surveys and 39 observations which have been available since 1990 in 9 Eastern European 
countries. As a result of the study it was determined that economic growth had a significant effect on 

Table 4. Annual Growth Rate of Per Capita Income in Sample Group Countries in 2016 (%)

2016 Year Ranking Country Annual Growth Rate of Per Capita Income (%)

1 Lithuania 3,607043093

2 Slovakia 3,191572522

3 Slovenia 3,0728814

4 Latvia 3,01276702

5 Poland 2,90855455

6 Hungary 2,515274973

7 Czechia 2,396486237

8 Estonia 2,033554222

Source: (World Bank, 2018b)
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poverty. In another study Kurita and Kurosaki (2011) researched the relationship among growth, poverty 
and inequality through panel data analysis method using household spending micro data in Philippines 
in 1985-2003 period and in Thailand in 1988-2004 period. As a result of their study, it was determined 
that inequality reduced the growth and poverty decreasing rate in Thailand; however, this realized in 
Philippines indirectly. However, Açıkgöz (2015) analyzed the relationship among poverty, development 
and public expenditures in developed and developing countries using FMOLS method. As a result of 
the study, it was identified that the effect of public expenditures on development in developed countries 
was less than in developing countries. It was also found that public expenditures had significant effects 
on poverty and development in underdeveloped and developing countries. In another study Erkal et 
al. (2015) analyzed the relationship among poverty, income inequality and economic growth in 1998 
and 2010 period in 11 countries selected in Eastern Europe and Latin America. They set two different 
models on growth and poverty. As a result of the study, they determined that along with the emergence 
of the poverty as a result of an increase in income inequality led to growth. In addition, they concluded 
that public expenditures, one of the variables they used in the model, reduced poverty; however, private 
health expenditures increased poverty.

Widiastuti (2010) in the study analyzing the effect of education expenditures and economic growth 
on poverty analyzed the factors affecting poverty in 2004 and 2008 period in 35 districts of Java using 
panel data analysis. As a result of the study, it was identified that economic growth and education vari-
ables had a negative and significant effect on poverty. In a similar study, Afzal et al. (2012) researched 
the relationship among education, poverty, real capital and economic growth between 1971-1972 and 
2009-2010 years in Pakistan using ARDL and Toda Yamamoto Augmented Granger Causality (TYAGC) 
test. As a result of the study, they determined that there was an inverse significant relationship in long 
term between poverty and economic growth. In addition, they found a two-way causality relationship 
between education and economic growth, economic growth and poverty and poverty and education ac-
cording to causality test results. In another study Dahlquist (2014) examined poverty and growth rate 
of income per capita, poverty level, income level per capita, average education period, employment in 
industry, public education expenditures relationships in 2000 and 2009 period in 123 countries using 
multivariable linear regression model. As a result of the study it was determined that growth reduced the 
poverty and public expenditures for education was for reducing the poverty. However, Kiki et al. (2015) 
analyzed the poverty causing factors in 2003 and 2013 period in Indonesia using multilinear regression 
analysis method. They used economic growth, unemployment and illiteracy as variables in the study. 
As a result of the study, they determined that there was a positive and significant relationship between 
unemployment and illiteracy and poverty level, but a negative and significant relationship between 
economic growth and poverty.

DATA

The long term relationship and causality between health expenditures, education expenditures, economic 
growth and poverty in 2005-2016 period in 8 Central and Eastern European countries were analyzed in 
this study. 8 Central and Eastern European countries forming the sample of the study are the countries 
which have left central planning since 1990’s and passed on to market economy. Compared to the other 
countries in European Union known as EU transition economies, they later passed on to the market 
economy and had many reforms to catch the EU standards. For that reason, the countries with transi-
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tion economies were preferred in order to benefit from transition economies and examine the effect of 
the reforms.

In the process of data selection target of the study and theoretical and empirical literature were 
taken into consideration. The data used in this study are presented in Table 5 and the related data were 
obtained from European Union Statistics Office (Eurostat), Organization of Economic Cooperation and 
Development (OECD) and World Bank. We used poverty as the dependent variable, health and education 
expenditures affecting the poverty as the independent variable and the annual increase rate of income 
per capita as a representative of economic growth as the control variable in the study.

METHODOLOGY

The long term relationship between health and education expenditures and economic growth and poverty 
in 8 Central and Eastern European countries and the causality relationship were examined in the study 
by using panel data analysis.

Firstly, cross-sectional dependence test was used in the study, and then panel CADF unit root test 
considering cross-sectional dependence was performed. After the unit root test, Peseran and Yamagata 
(2008) homogeneity test was performed. After that, through Westerlund and Edgerton (2007) test coin-
tegration relationship and through FMOLS test long term relationship between the variables and the 
direction of the relationship were analyzed. Then, Kónya (2006) Panel Bootstrap Granger causality test 
and Emirmahmutoglu and Kose (2011) causality test were performed. First of all, the information about 
the tests performed in econometric analysis was given and then test results were evaluated.

The expected relationships between the variables are presented in Table 6 by considering the theoreti-
cal and empirical literature. Health expenditures, education expenditures and economic growth used in 
the study are expected to reduce the poverty. Because education expenditures affect the life quality of 
an individual since they are the investments on human and economic growth provide economic develop-
ment, it can be said that they may reduce poverty.

EMPIRICAL RESULTS

Only one model was estimated in the study. As the dependent variable of the model in the study poverty 
(POV), as the independent variable health expenditures (HE) and education expenditures (EE), as the 
control variable economic growth (GRW) were used. The effect of health and education expenditures 
and economic growth on poverty was analyzed in the model. The model was given with the following 
equation:

Table 5. Variables and Definitions Used in Analysis

Variable Symbol Source

Poverty POV Eurostat (2018a)

Health Expenditure HE OECD (2018)

Education Expenditure EE Eurostat (2018b)

Economic Growth GRW World Bank (2018b)

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



186

The Effect of Health and Education Expenditures on Poverty
 

Model: POV2it = αit + β1HEit+ β2EEit + β3GRWit +uit (1)

Cross-Sectional Dependence Test

When there is a cross-sectional dependence between the variables to be used in econometric analysis, 
making the analysis without considering this situation remarkably affects the results. For that reason, 
cross-sectional dependence between variables has to be tested (Pesaran, 2004).

While performing the cross-sectional dependence test, Breusch and Pagan (1980) LM test (Equation 
2) is used when it is stable and the section dimension is smaller than the time dimension (Baltagi et al., 
2012, pp. 165-167). However, when the time dimension is smaller than the section dimension, Peseran 
CDLM test is used in cross-sectional dependence test. Peseran (2004) developed a scaled version of LMBP 
test data. That being said, when the time dimension is equal to the section dimension Peseran (2004) 
CDLM2 test is performed. In addition, Pesaran et al. (2008) developed a bias-adjusted LM test using finite 
sample approaches in a heterogeneous panel model.

LM T
BP

i

n

j i

n

ij=
=

−

= +
∑∑
1

1

1

2

ρ
Ç

.  (2)

Hypotheses of cross-sectional dependence test are as follows:

H0: There is no cross-sectional dependence.
H1: There is cross-sectional dependence.

Cross-sectional dependence test results are presented in Table 7:
When the probability value is under 0.05, the H0 hypothesis of “There is no cross-sectional dependence 

between the series” is rejected at 5% of significance level in cross-sectional dependence test results and 
it is concluded that there is cross-sectional dependence between the series in the panel (Pesaran et al., 
2008). When we look at the cross-sectional dependence test results, we can see that H0 hypothesis is 
rejected at 5% of significance level across the panel. For that reason, a second generation unit root test 
considering the cross-sectional dependence was performed in the study.

Table 6. Variable, Variable Abbreviation and Possible Impact

Variable Variable Abbreviation The Estimated Effect

Health Expenditure HE (-)

Education Expenditure EE (-)

Economic Growth GRW (-)
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CADF Unit Root Test

CADF unit root test (Cross-Sectionally Augmented Dickey-Fuller) was developed by Peseran (2007). It 
is unrealistic to assume that the cross-sectional units in the analysis are not affected by each other in case 
of a shock to the series. Unit root tests (second generation unit root tests) considering cross-sectional 
dependence should be used in order to get healthy econometric analysis results (Pesaran, 2007).

In CADF unit root test, the fact that unit root tests can be performed for each cross-section of the 
series used in the panel allows to test the stability of the series across the panel and the possibility to 
separately calculate the panel overall and each cross-section (Pesaran, 2007).

Peseran (2007) CADF regression equation is presented in Equation 3;

y y u i N t T u Y f
it i i i i t it it i t
= −( ) + + = … = … = +−1 1 1

1
φ µ φ� ,� , .,� ; , ,� ���

,
εε
it

 (3)

CADF unit root test can be used when the section dimension is bigger than the time dimension and 
the time dimension is bigger than the section dimension. Hypotheses of CADF unit root test are presented 
in Equation 4 and 5 (Pesaran, 2007, p. 268).

H
0

0�:�β0 = (The series is not stable.) (4)

H i N i N N N
1 1 1 1 1

0 1 2 0 1 2�:� , , , ,� ,� , , , , ��β β0 < = … = = + + … (The series is stable.) (5)

The CIPS value in CADF unit root test result (Equation 6) is obtained by calculating the average of 
t value calculated for each cross-section (Pesaran, 2007, p. 276).

CIPS N T t bar N t N T
i

N

i
, ,( ) = − = ( )−

=
∑1
1

 (6)

CADF unit root test results are presented in Table 8;

Table 7. Horizontal Cross-Section Dependency Test Results

Horizontal Cross 
Section Dependence 

in Variables

POV HE EE GRW MODEL

Stat. Prob. Stat Prob. Stat. Prob. Stat. Prob. Stat. Prob.

CDLM1 (BP,1980) 91.919 0.000 117.635 0.000 88.074 0.000 64.933 0.000 201.649 0.000

CDLM2 (Pesaran, 2004) 8.542 0.000 11.978 0.000 8.028 0.000 4.935 0.000 23.205 0.000

CDLM (Pesaran, 2004) -1.330 0.092 -1.586 0.056 -1.883 0.030 -1.315 0.094 14.052 0.000

Bias-Adjusted CD 
Test 5.273 0.000 2.280 0.011 8.540 0.000 - - 23.621 0.000
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When we look at the CIPS values according to CADF unit root test results, the hypothesis of “there is 
unit root” cannot be rejected because the CIPS values are not stable at the levels of series in the panel. It 
was determined that they became stable when their first difference was taken, in other words they were 
I(1). As the series become stable, there is no objection to perform a panel cointegration test.

Westerlund and Edgerton (2007) Cointegration Test

Before the panel cointegration test, a homogeneity test is performed in order to identify whether the 
cointegration slope coefficients are homogeneous or heterogeneous. In addition, the homogeneity test 
is effective in identifying the stability of the series and determining the tests to be performed for testing 
whether there is cointegration relationship among series or not (Pesaran and Yamagata, 2008, p. 56). 
While the null hypothesis of Peseran and Yamagata (2008) homogeneity test is as “slope coefficients 
are homogeneous”, the alternative hypothesis is as “slope coefficients are not homogenous”.

As a result of homogeneity test, when the probability value is bigger than 0.10, the null hypothesis 
is accepted at 10% of significance level. If the null hypothesis is accepted, it can be said that the coin-
tegration test results to be performed after the homogeneity test are valid and reliable (Pesaran and 
Yamagata, 2008). Homogeneity test results are presented in Table 9. The null hypothesis is accepted 
since the probability value of the tests calculated in Table 9 is bigger than 0.10. In other words, it was 
concluded that the constant term and slope coefficients are homogeneous in the cointegration equation.

After the homogeneity test, panel bootstrap cointegration test developed by Westerlund and Edgerton 
(2007) was performed in order to identify whether there is a cointegration relationship among variables 
or not. Westerlund and Edgerton cointegration test which is based on Lagrande test multiplier developed 
by McCoskey and Kao (1998) considers the dependence among cross section units. It was determined 
that Westerlund and Edgerton (2007) cointegration test gave good results when small samples were used 
(Westerlund and Edgerton, 2007).

The hypotheses used in Westerlund and Edgerton (2007) panel statistics are as follows:

Table 8. CADF Unit Root Test Results

LEVEL POV HE EE GRW

Constant Statistic -2.222 -2.063 -1.893 -2.227

FIRST DIFFERENCE POV HE EE GRW

Constant Statistic -5.454*** -4.026*** -3.556*** -4.421***

Note: * %10, ** %5, *** %1 it shows that zero hypothesis is rejected at the level of significance. A fixed model was used for the test 
model. Constant critical values are -2.97 (1%), -2.52 (5%), -2.31 (10%). Pesaran (2007) article was used for critical value calculations.

Table 9. Homogeneity Test Results

Test Statistic Probability Value

�∆ 0.724 0.235

�∆
adj

0.825 0.205
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H p
0

: αi = 0 (There is a cointegration.)
H
A
p : αi = α < 0 (There is no cointegration.)

Westerlund and Edgerton (2007) cointegration test results are presented in Table 10:
When we look at Westerlund and Edgerton (2007) cointegration test results, the basic hypothesis of 

“there is a cointegration” is accepted at 5% of significance level.

Panel FMOLS Test

After panel cointegration test, analysis methods were developed in order to determine the coefficients 
of the relationship among variables. FMOLS (Least Squares Estimation) method which was developed 
by Pedroni and which is one of these analysis methods allows correcting the deviations in fixed effect 
(standard) estimators.

Panel FMOLS method test results are presented in Table 11:
According to panel FMOLS test results, a negative relationship was found between health and educa-

tion expenditures and economic growth and poverty. The relationship between education expenditures 
and economic growth was found significant at 1% level and the relationship between health expendi-
tures and poverty was found significant at 5% level. It can be expressed that since health and education 
expenditures are types of human investments, individuals may have a negative effect on poverty as a 
result of the fact that their quality of life is affected although they are healthy and adult. It can also be 
said that since economic growth provides an economic development in countries, it may cause a nega-
tive effect on poverty.

Table 10. Westerlund and Edgerton (2007) Cointegration Test Results

Model LM-Statistic Asymptotic Probability Value Bootsrap Probability Value

Constant Model 1.336 0.091 0.879

Note: Bootstrap probability values from 10,000 repetitive distributions; the asymptotic probability values are obtained from the standard 
normal distribution. The delay and premise were taken as one, and the fixed model was preferred.

Table 11. Panel FMOLS Test Results

Model: POV2it= αit + β1HEit+ β2EEit + β3GRWit +uit

Variable
Coefficient t-Statistic Prob.

HE -0.976794 1.069391 0.0282**

EE -0.315792 -10.47896 0.0000***

GRW -0.145935 44.18575 0.0000***

Note: * %10, ** %5, *** %1 ıt makes sense at the level.
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Causality Test Results

Kónya (2006) Panel Bootstrap Causality Test and Emirmahmutoglu and Kose (2011) causality test were 
performed in the study. Two causality tests were used because results of the countries were given due 
to the absence of panel average in Kónya panel bootstrap causality test and due to the fact that panel 
average was considered and the overall panel was included in Emirmahmutoglu and Kose causality test.

Kónya (2006) Panel Bootstrap Causality Test Results

Panel Bootstrap causality test was added to literature by Kónya (2006). Panel bootstrap causality test 
is based on the estimations of Seemingly Unrelated Regression (SUR) estimators developed by Zellner 
(1962). The critical values for the estimation are Bootstrap critical values generated for each cross-
section. Thanks to the critical values and estimators, cross-sectional dependence assumption is relaxed. 
However, unstable and non-cointegrated series can be analyzed; in other words, bootstrap causality test 
can be performed without performing unit root test and cointegration test (Kónya, 2006, p. 991). Since 
SUR estimators give more effective results compared to EKK estimators in case of the existence of 
cross-sectional dependence, using Kónya (2006) causality test will lead to find more reliable results.

As a result of Kónya (2006) causality test results, the H0 hypothesis of “there is no causality between 
the variables” is rejected and the H1hypothesis of “there is causality between the variables” is accepted 
when Wald statistics value is bigger than Bootstrap critical value. Panel bootstrap causality results are 
presented in Table 12, 13 and 14.

When panel bootstrap causality results are analyzed in Table 12, causality is detected in Lithuania 
and Slovakia, but no causality cannot be found in other countries between health expenditures and pov-
erty. The existence or absence of a causality relationship between health expenditures and causality in 
countries may vary depending on quantity and quality of health expenditures and poverty level.

When panel bootstrap causality results are analyzed in Table 13, causality is detected in Lithuania, 
but no causality cannot be found in other countries between education expenditures and poverty. The 

Table 12. Kónya (2006) Panel Bootstrap Causality Test Results (The Causality Between Health Expen-
ditures and Poverty)

H0: Health Expenditures Are Not the Cause of Poverty.

Bootstrap Critical Values

COUNTRIES Wald Statistics 1% 5% 10%

Czechia 1.1366753 120.18282 48.76479 29.76388

Estonia 5.8274252 67.15000 28.41265 18.05103

Hungary 3.9575855 95.70065 40.17479 25.25641

Latvia 17.388439 126.85857 47.56073 28.95190

Lithuania 89.368045** 105.34344 44.29664 27.98170

Poland 19.968794 113.18808 44.90775 27.30297

Slovakia 39.883358* 152.19469 61.61969 38.13220

Slovenia 2.8204455 86.28199 38.12611 24.20995
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existence of causality relationship between education expenditures and poverty may vary depending on 
education expenditures in the country, quality of the education expenditures and poverty level.

When panel bootstrap causality results are analyzed in Table 14, causality is detected in Hungary, 
Latvia and Lithuania, but no causality cannot be found between economic growth and poverty. It can 
be said that the causality relationship between economic growth and poverty may vary depending on 
economic growth rate, economic size and development and poverty rate of the country.

Emirmahmutoglu and Kose (2011) causality test considering the cross-sectional dependence can be 
used when series are stable in different levels, in other words some of the series are I(0) and some of 
them are I(I) and no cointegration relationship is detected between series. Emirmahmutoglu and Kose 
(2011) Granger causality test is based on Toda and Yamammoto (1995) causality test (Emirmahmutoglu 
and Kose, 2011, pp. 871-872).

Table 13. Kónya (2006) Panel Bootstrap Causality Test Results (The Causality Between Education 
Expenditures and Poverty)

H0: Education Expenditures Are Not the Cause of Poverty.

Bootstrap Critical Values

COUNTRIES Wald Statistics 1% 5% 10%

Czechia 4.5512531 105.48556 42.65503 26.17533

Estonia 0.40092987E-02 88.04539 35.12307 21.24160

Hungary 2.6922574 120.27882 51.57789 30.74607

Latvia 15.748325 84.59219 38.10361 23.19403

Lithuania 27.065091* 97.13638 39.83295 25.85581

Poland 1.5311443 127.53216 54.99873 36.46356

Slovakia 0.55210591 137.54997 54.15079 33.93624

Slovenia 0.15584212 98.52383 38.09697 23.27320

Table 14. Kónya (2006) Panel Bootstrap Causality Test Results (The Causality Between Economic 
Growth and Poverty)

H0: Economic Growth Is Not the Cause of Poverty.

Bootstrap Critical Values

COUNTRIES Wald Statistics 1% 5% 10%

Czechia 0.57036308 64.04266 28.73404 18.93313

Estonia 2.5949029 69.48751 29.07754 17.61846

Hungary 18.497850* 64.70646 28.27163 17.67158

Latvia 39.785883** 64.94781 30.19007 19.28083

Lithuania 27.123746* 84.29684 35.61308 22.64863

Poland 3.5048629 111.06414 44.36242 26.67294

Slovakia 10.812824 80.01581 37.30583 24.58823

Slovenia 2.3625411 52.16021 23.48142 14.46432

Emirmahmutoglu and Kose (2011) Causality Test
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The VAR model (Equation 7 and 8) developed by Emirmahmutoglu and Kose (2011) is outlined as 
the following:
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dmaxi, indicates the highest cointegration level in the system for each i.
Emirmahmutoglu and Kose (2011) causality test results are presented in Table 15;
When Emirmahmutoglu and Kose (2011) causality test results are analyzed, a one-way causality 

relationship from health expenditures and education expenditures to causality and a two-way causality 
relationship between economic growth and poverty are identified. The reason for the one-way causality 
relationship between health expenditures and education expenditures to poverty can be stated that with 
the increase in health and education expenditures, the standards of life of the individuals may cause a 
change in poverty along with improvement both in terms of health and education. The reason for the 
two-way causality relationship between economic growth and poverty can be stated that a change may 
occur in poverty with the economic growth and economic growth may happen as a result of the policies 
for fighting against poverty in the countries with poverty problem.

CONCLUSION

The concept of poverty as a humanistic issue refers to the lack or absence of essential materials that 
individuals need to sustain their lives. Health conditions are also influenced depending on the level of 
poverty and therefore, lives of individuals become difficult. The states in which poverty is experienced 
make various plans and programs to reduce poverty. In order to reduce poverty, states try to make eco-
nomic developments and therefore, they increase public expenditures.

Table 15. Emirmahmutoglu and Kose (2011) Causality Test Results

EMPTY HYPOTHESIS Fisher Stat. p-Value

HE is not Granger reason POV 31.711** 0.011

POV is not Granger reason HE 23.492 0.101

EE is not Granger reason POV 25.740* 0.058

POV is not Granger reason EE 21.729 0.152

GRW is not Granger reason POV 22.802*** 0.009

POV is not Granger reason GRW 79.487*** 0.000

Note: * %10, ** %5, *** %1 ıt makes sense at the level.
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For that reason, measuring the effect of health and education expenditures with a significant place 
in public expenditures and economic growth on poverty is a highly important issue. The effect of health 
and education expenditures and economic growth on poverty between 2005 and 2016 in 8 Central and 
Eastern European countries was analyzed in the study using panel data analysis. Since the effect of 
health and education expenditures and economic growth on poverty in 8 Central and Eastern European 
countries was analyzed in the study by using high quality and various econometrical tests, this study is 
thought to contribute to literature.

As a result of the study, it was determined that health and education expenditures and economic 
growth had a negative effect on poverty. In addition, a one-way causality relationship from health and 
education expenditures to poverty and two-way causality relationship between economic growth and 
poverty were identified. From this point of view, it can be said that countries can reduce poverty as a 
result of some regulations about health expenditures, education expenditures and economic growth. 
These regulations can be listed as follows:

• As a result of health expenditures, living conditions of individuals improve and life quality in-
creases. The presence of healthy individuals leads to a healthy society to be established and play 
an important role in the development of countries as a human capital. From this point of view, 
it can be said that quantitative and qualitative increases to be made in health expenditures may 
reduce poverty when we consider that the presence of healthy individuals may develop countries.

• Education expenditures are important for individuals to be educated with fund of knowledge. 
Well-educated individuals play active roles in providing economic, social, cultural development 
of the countries. For that reason, it can be said that the education expenditures for the presence of 
educated individuals who have important missions in the development of countries would have an 
effect to reduce poverty.

• Economic growth is a concept which indicates that a country develops. As a result of economic 
growth, economic development of a country will be provided and welfare of individuals will in-
crease. After the economic growth and the increase in individual welfare, the development in the 
country will accelerate. For that reason, it can be said that economic growth will reduce poverty 
because economic growth is an important step in the development of countries.
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KEY TERMS AND DEFINITIONS

Economic Growth: Represents the annual rate of increase in national income in a country. Foreign 
trade transactions are also included.

Education Expenditure: It involves expenditures made to the education sector for the presence of 
more knowledgeable individuals and thus the knowledgeable society.

Health Expenditure: It covers healthcare spending and aims to protect health.
Poverty: Poverty is a phenomenon that affects living conditions and complicates matters, and indi-

viduals do not have the tools they need to lead a good life.
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ABSTRACT

The purpose of this chapter is to reconsider a traditional approach to the compliance function of firms 
from a modern perspective, which broadens its concept as a company’s liability to only secure its ad-
herence to applicable laws and avoid regulatory sanctions in serving company’s interests. The obser-
vation of issues regulated by the compliance function in the contest of managing situations of conflict 
of interest (COI) in different spheres concludes that, in fact, those issues, to a greater extent, relate to 
sustaining ethical behavior in business rather than stem from regulatory norms. Based on the findings 
of this analysis as well as other different sources, a new definition for effective compliance has been 
developed with the focus on adherence to ethical principles in respect to third parties, which addresses 
compliance function in terms of corporate social responsibility (CSR) and its sustainability role setting 
a vector for a further research.

INTRODUCTION

The term “compliance” goes hand in hand with corporate governance and risk management. It has come 
to be understood as an organization’s function to protect business from adherent risks. Let’s refer to two 
reliable and reputable sources for a widely accepted definition of a compliance function. One of the first 
definitions was introduced by The Basel Committee on Banking Supervision (2003) in its consultative 
document “The compliance function in banks” which defines a bank’s compliance function as “an in-
dependent function that identifies, assesses, advises on, monitors and reports on the bank’s compliance 
risk, that is, the risk of legal or regulatory sanctions, financial loss, or loss to reputation a bank may suffer 
as a result of its failure to comply with all applicable laws, regulations, codes of conduct and standards 
of good practice (together laws, rules and standards).”
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The International Compliance Association (2016) provides the following explanation of compliance: 
“in the context of financial services businesses compliance operates at two levels: level 1 - compliance 
with the external rules that are imposed upon an organization as a whole; level 2 - compliance with 
internal systems of control that are imposed to achieve compliance with the externally imposed rules”.

Traditional understanding of compliance function concludes its role in serving a company’s interests 
mainly by securing its adherence to applicable laws to avoid regulatory sanctions. In this sense, the role 
of compliance is limited to the liability of a company created by external factors and the regulatory 
environment. And until recently this has been a widespread approach to its valuation, and its signifi-
cance has been perceived by some as no more than a formality to meet the requirements of regulators 
and auditors. However, nowadays, the paradigm of compliance is shifting from merely a liability to its 
broader function which also impacts economic relations and may have additional value for companies 
and society. According to ISO 19600 Guidelines on Compliance management systems (2014) “organiza-
tions that aim to be successful in the long term need to maintain a culture of integrity and compliance, 
and to consider the needs and expectations of stakeholders. Integrity and compliance are therefore not 
only the basis, but also an opportunity, for a successful and sustainable organization”.

This work provides a review of reports, researches, opinions, statistics, legal cases, company practices 
to examine the value of compliance function not only to organizations but to stakeholders, society and 
sustainable development.

THE SCOPE OF COMPLIANCE REGULATION

What is effective compliance today? Nowadays though compliance in its traditional meaning is still 
defined through adherence to laws and rules, more often it implies fair business practices, integrity and 
principles of business ethics. Director of ethics and professional standards, at CFA Institute (Chartered 
Financial Analysts), Mr. Michael McMillan clarifies the correlation between compliance and ethics:

Just because you have a good or great compliance program doesn’t mean people are not going to be 
behaving unethically or not have an environment that encourages unethical behavior. Compliance re-
ally focuses upon rules and regulations. Are you following the rules, are you following the regulations 
and the laws of your company, or the laws and regulations of the country or environment in which you 
work? Ethics are about encouraging behavior that is above just following rules and regulations. It is 
requiring to get people to act more in consonance with the values of the company. Ethics should perme-
ate the entire company. (McMillan in DiPietro, 2014). 

Thus, it is logically to conclude that compliance without strong ethics will be not effective.
The general concept of “ethics” implies what actions are right or wrong in particular circumstances. 

“At its simplest, ethics is a system of moral principles. They affect how people make decisions and lead 
their lives. Ethics is concerned with what is good for individuals and society”. (BBC Ethics guide, 2014). 
So the compliance system of an organization will function when employees are not only informed on 
forbidden and illegal practices but when they also understand and follow the ethical principles. “If you 
have a strong ethical culture then you don’t really need to have a huge compliance department because 
people are going to do the right thing because that’s what the values of the company are promoting. 
The stronger the ethical culture of the company the less you need a large or well-developed compliance 
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program.” (McMillan in DiPietro, 2014). The phrase “Everyone is responsible for compliance” has for 
a definite reason become established within good compliance system. Therefore, compliance is about 
ethical behavior which ensures following rules and regulations. Ethics sustain an effective compliance 
system. When a compliance system is based on ethical principles and values then there is a compliance 
culture in the company. And it is of more relevance to speak about compliance culture in a company 
because without it the compliance function may fail to manage the associated risk successfully. The 
notion of compliance culture is firmly rooted in “ISO 19600” (2014) principles and defined as: values, 
ethics and beliefs that exist throughout an organization and interact with the organization’s structures and 
control systems to produce behavioral norms that are conducive to compliance outcomes. The standard 
emphasizes the leading role of governing bodies, top management and senior management in promoting 
and supporting strong compliance culture through a common commitment to the published standard of 
behavior. Thus, ethics are the key factor in securing compliant behavior of employees.

A further point on compliance is that it should not be limited primarily to abidance of laws and 
regulatory norms applicable to a company’s business but also take into account the expectations and 
requirements of interested parties. And in this sense compliance serves in favor of commitments, which 
are not covered by regulatory requirements, which companies have accepted in respect to both the internal 
and external stakeholders of the company. Standard “ISO 19600” (2014) provides a number of sources 
out of which such commitments may arise: agreements with community groups or non-governmental 
organizations, agreements with public authorities and customers, organizational requirements, such as 
policies and procedures, voluntary principles or codes of practice, voluntary labelling or environmen-
tal commitments. For example, Intesa Sanpaolo Group rejecting war as a means of conflict resolution 
implements a policy curtailing involvement in the military weapons industry even if such activities 
are permitted by law. Exceptions to the policy consider only the interests of national defence. As com-
mented upon in their sustainability report (Intesa Sanpaolo Group, 2014) on this point “in accordance 
with the values and principles in the Code of Ethics, the Bank has decided to take on its responsibility 
as financial intermediary” sharply limiting its participation in activities that involve the production and 
trade of military weapons.

If we consider the scope of compliance issues, they come down to far more than only the regulatory 
norms. Trevino and Nelson (2010) clarify: laws and legal regulation reflect society’s minimum norms and 
standards of business conduct. However, many standards of conduct are agreed upon by society and not 
codified in law. Based on the vivid correlation between law and ethics in terms of a Venn diagram let’s 
outline the scope of compliance regulation (Figure 1). In point of fact, in their book the authors describe 
efficient compliance as a function of managing and driving ethics and integrity within an organization 
(Trevino & Nelson, 2010, p. 314).

COI REGULATION: THE CORE OF ETHICAL BEHAVIOR IN BUSINESS

Whereas, for example, managing conflict of interest (COI) is more about sustaining ethical behavior in 
business. In fact, a diversity of conflict situations require regulation in order to secure fair market rela-
tions and maintain such global principles of market interaction as the protection of investors, ensuring 
transparency, as well as maintaining consumer confidence in the financial services markets, their trust 
of goods and services providers and even systems of public administration. So, ultimately, while COI 
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management aims to develop trust among business participants, not all aspects of COI are covered by 
legal regulation and there is a gap in regulating COI in different jurisdictions.

Insider Trading: Regulatory and Ethical Compliance

The problem of COI is huge when taking into account industries, businesses and consequences such as 
unfair business practices that it may lead to (Snezhko, 2015, pp. 26-28). Let’s consider insider trading as 
such an outcome of COI. An insider trading compliance program is common in firms’ compliance systems, 
especially in public companies. Prohibition of insider trading is one of the basic principles companies 
postulate in their codes of conduct either as a separate thesis or within a Conflict of interest section.

Insider trading regulation originates from USA and as defined by U.S. Securities and Exchange Com-
mission [SEC] (n.d., para.1) “insider trading is buying or selling a security, in breach of a duty of trust or 
confidence owed directly or indirectly to the issuer, the issuer’s stockholder or the source of information, 
while in possession of material, non-public information about the security”.

The arguments for insider trading as an adverse practice are usually the following (Yevmenyeva, 2013):

• A breach of justice: it is considered unfair that people possessing information that is not available 
to other investors, as a result are able to receive profit;

• A loss of investor confidence: if the stock market has no public confidence then it will not attract 
investors that is highly destructive for a market since the more investors are in it, the greater its 
liquidity;

• A breach of fiduciary duties: if the person is in a relationship of trust with their employer or client 
and therefore has access to certain information, he does not have the right to abuse his position 
and personally profit from it.

Thus, the purpose of control and prevention of insider trading is to secure fair relations in financial 
markets and this is nothing but the ethical behavior of insiders that provides for a company’s reputation 
and trust of stakeholders.

Though insider trading is forbidden in advanced and developing countries, a personal liability for 
insider trading is more severe and more toughly regulated (Thompson, 2013) than for corporations 

Figure 1. The scope of compliance regulation
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and legal entities. For instance, in USA regulation of insider trading is considered the most developed 
and besides individual liability presumes both civil and criminal liability of legal entities. However, in 
practice, the cases of civil litigations against individuals considerably exceed such cases against legal 
entities1. Employers are also rarely held criminally liable for their insider’s acts and in contrast to the 
numerous individuals indicted for insider trading in recent years, the cases where business entities have 
been charged for the insider trading of their employees are estimated as a “handful” (Kaplan, 2014).

In comparison, in the UK where insider trading also comes under strong regulation with an emphasis 
on ethical principles (there is a Handbook issued by the regulator establishing high standards, principles 
for business and Code of Conduct) one can count few cases of penalizing companies for insider trading 
(e.g. Reckitt Benckiser case of 2015 and D. Enchorn and Greenlight Capital case of 2012, in contrast to 
individuals sentenced2). Though a number of countries, outside the UK, presume criminal liability for 
legal entities Overland (2015) observes the absence of statutory provisions within the relevant legisla-
tion prohibiting insider trading and, as a result, the general principles of corporate criminal liability, 
which are applicable in the relevant jurisdiction, must be relied upon to determine the manner in which 
corporations may be found liable for insider trading. Despite the fact, that regulators do have to find 
“good reasons” for a company to be subject to liability for insider trading, the number of individual’s 
prosecutions for insider trading is evidence of the increase of regulator’s attention to the issue all over 
the world and that enforcement is becoming stricter. Notably, in June 2014 The European Parliament and 
The Council of the European Union issued an updated Regulation (Regulation (EU) No 596/2014) on 
market abuse which establishes “a more uniform interpretation of the Union market abuse framework, 
which more clearly defines rules applicable in all Member States”, as well as Directive on criminal 
sanctions for market abuse that tightens personal and legal entities criminal liability for market abuse 
and insider trading (Directive 2014/57/EU).

In fact, if an employee is held liable for insider trading this is not an immediate indictment of a com-
pany. The regulators, however, will always assess the possibility of the company’s complicity in insider 
trading. Indeed, US regulators SEC and DOJ both in civil and criminal proceedings follow statutory norms 
providing penalties for companies which fail to develop and implement compliance procedures against 
insider trading. And even where the company manages to avoid liability for its employee insider trading 
activities the prosecution of an individual will cause no less damage to the company’s reputation than 
in case it were penalized itself. “With the regulator looking at insider trading more closely, and with the 
scale of fines ramping up, it is important for companies and financial institutions to take this seriously”, 
says Iain Coke, head of ICAEW’s (Institute of Charted Accountants in England and Wales) Financial 
Services Faculty. “Insider trading is not a minor offence. It could inflict fatal damage to organizations, 
and people can go to jail!” (Biebuyck, 2014, para. 3).

Thus, the primary point is that the importance of a compliance insider trading program is not only 
determined by securing the company from being charged by regulators. Even if the company implements 
and practices all recommended measures to prevent insider dealing such as pre-clearance, information 
barriers (Chinese Walls), closed periods and disclosures it may avoid liability, while however, still being 
at risk of having reputational costs caused by an employee’s violation. As even as it is stated in the U.S. 
Attorney Manual (1934) “…the Department recognizes that no compliance program can ever prevent all 
criminal activity by a corporation’s employees, the critical factors in evaluating any program are whether 
the program is adequately designed for maximum effectiveness in preventing and detecting wrongdoing 
by employees and whether corporate management is enforcing the program or is tacitly encouraging or 
pressuring employees to engage in misconduct to achieve business objectives.”
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A second point is that effective regulation of insider trading relies considerably on ethics and ethical 
principles promoted by companies and incorporated into their compliance culture. And besides the com-
panies’ responsibility for maintaining a good compliance program, employees bare no less responsibility 
for proper dealing with insider information that strongly depends on their personal professional ethics 
and values and their conduct when experiencing a personal conflict of interest.

And thirdly, compliance culture (as in the example of insider trading prevention) ensures investor 
confidence. Luis A. Aguilar, a commissioner of SEC, in his speech of April 18, 2013 emphasizes the 
importance of building a culture of compliance that will result in a robust and effective compliance 
environment that works for investors. The following statement is best suited to support this point.

Building a strong culture of compliance is important, especially when the success of your business de-
pends largely on investor trust and confidence. A compliance program that focuses on investor protection 
also protects your business. This is true because the potential costs of serious compliance failures and 
violations of the federal securities laws can be much higher than any sanctions imposed by regulators. 
In the end, the reputational harm to your business may be more severe…In the end, it’s important to 
do what’s right according to the letter of the law, but it’s better to think in terms of doing what’s right 
because it is in the best interest of the client — and that is the real foundation of a culture of compliance 
(Aguilar, 2013).

Corporate Conflicts

Corporate conflicts are another well-known and highly common aspect of COI. Corporate conflicts imply 
a contradiction of interests that may occur between the shareholders and top-managers. In particular, 
this involves situations where directors (this may refer to the boards and executive directors either) may 
experience conflicts between the company’s and their own interests. The legislation of many countries 
from the USA to Australia stipulates the fiduciary duty of directors towards the company and its members 
and obliges corporate directors to avoid and declare any COI. Statutory and corporate code provisions 
assign directors certain duties based on an ethical approach to their managerial role like acting in “good 
faith”, putting interests of the company above their own, act honestly, exercise reasonable care, skill 
and diligence, with duty of care and loyalty, to promote the success of the company for the benefit of 
its members as a whole3.

Regulation of corporate conflicts is not as much about a company’s liability towards the regulator as 
the fairness and business ethics of directors, where the ignorance or breach of which will have a nega-
tive reputational effect on companies even if directors are held liable for improper actions. Legislative 
acts establishing director’s duties also provide for bearing liability on them in case of breaching these 
obligations, albeit in a concise way. In practice, this can be achieved through court decisions as a result 
of litigation initiated by a company or shareholders. However, such litigations are not commonplace nor 
always turn out in favor of companies, as they are cost-intensive and misconduct is not always easy to 
prove unless there is serious evidence of misappropriation of corporate assets or fraudulent misstatements. 
So, the liability for a director may be limited to a dismissal only, or in the worst case, disqualification4, 
while the company, besides reputational losses, may be left without redress.

For example, in the EU, cases of breaches of director’s duties usually do not lead to judicial enforce-
ment of a company’s claims against directors (Gerner-Beuerle, Paech & Schuster, 2013). According to 
the Study on Director’s duty and liability there are several reasons for that: the organ authorized to act 
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on behalf of the company may be conflicted, especially, when the board of directors has the authority to 
instigate proceedings on behalf of the company, as in a one-tier board structure, in this case the conflict 
is apparent; a further reason is that directors are not straightforward to accuse as in most jurisdictions 
important business decisions are taken by or with the preliminary approval of the controlling sharehold-
ers; and proceedings do not always give a clear outcome of enforcement and are lengthy, expensive, and 
fraught with uncertainties (Gerner-Beuerle at al., 2013). Due to these obstacles enforcement in most 
jurisdictions is initiated only in cases of grave breaches of directors’ duties like fraudulent conduct, self-
dealing or misappropriated corporate assets. Otherwise, shareholders may prefer to remove a director 
than appeal to court.

As for derivative suits (when a claim is made by the shareholders on behalf of a company against 
a director for damage compensation caused by wrongful acts towards the corporation and not by the 
company directly through the authorized members or organ) – they are also rare in Europe due to re-
quirements the shareholders have to meet (stock amount), conditions to proceed with the claim and the 
cost rules (in most jurisdictions the shareholders pay and bear litigation risk). The most progressive 
derivative suits have been in the USA, though, the same difficulties refer to derivative actions there, as 
only shareholders who meet certain standing requirements may file derivative actions (Scarlett, 2011). 
Perhaps, it’s a paradox, but despite that derivative suits are a common practice in the USA, at the same 
time shareholder derivative litigation in the United States presents many obstacles and hurdles (Scarlett, 
2011) to have a successful outcome for a shareholder5.

The incidents of possible breaching of fiduciary duties as the consequences of COI are not sufficiently 
regulated by either detailed statutory norms or by liability rules. Sarbanes-Oxley Act (2002) (SOX) is 
considered to be a US government measure to prevent the misconduct of unscrupulous managers and 
fraudulent practices, to protect shareholders and secure the confidence of investors and the public in the 
securities market. The law establishes certain provisions in order to ensure fiduciary duties fulfilment 
by directors, like setting restrictions on giving loans to directors and requires public companies to is-
sue an ethics code for senior financial officers postulating standards that are “reasonably necessary to 
promote: honest and ethical conduct, including the ethical handling of actual or apparent conflicts of 
interest between personal and professional relationships” and to disclose this information in the periodic 
reports. The law also enhances the provisions regarding COI in different aspects and goes as far as to 
make COI situations unlawful.

Though, the law has expanded requirements and responsibility for all U.S. public company boards 
of directors and top-managers to enhance companies’ financial accountability, still the legal provisions 
mainly refer to internal controls, rules on financial information disclosure and financial reporting. So, it 
does not expand or make changes in directors’ liability and “it would be unrealistic to imagine that any 
board director could adequately monitor all of the compliance obligations of SOX Act” (Skinner, 2006, 
p. 31), in any case, many of the functions are taken by the committees.

Thus, directors’ duties to act in good faith and avoid situations where their personal interests can 
contradict the interests of the company fully rest on the ethical standards, personal values and business 
principles of directors. Even while these duties are legislated, it is not enough to secure directors’ total 
commitment to fulfill their duties in the best manner. Also, ambiguity of directors’ liabilities for breach-
ing fiduciary duties may waive the responsibility of directors in avoiding conflict situations. However, a 
directors’ misconduct or wrongdoing will have a negative impact and consequences for a company and 
its reputation regardless. For example, if the conflict is not disclosed and regulated, at a minimum, the 
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interests of the company will be infringed, and where the director is dismissed or the case goes to court 
(where director can be fined or imprisoned as a result of fraud) – these outcomes will cause a substantial 
damage to the company’s reputation.

COI Between the Employee and Organization

The issue of COI concerns not only directors but all employees in an organization. And in respect to 
the rest of the employees the legal regulation is less developed. A number of employees may be placed 
in the situation of COI when, for example, owning shares and having significant financial interest in 
other companies that the employer-company is dealing with, serving as a director or senior manager 
in another company, work and occupying positions in other companies, consulting or providing other 
services to third parties, favoring business development of another company to the detriment of the 
current employer’s interests.

The problem of COI is raised by the abuse of a dominant position by an employee as a result of access 
to some privileged resources or powers giving him\her opportunity to gain benefit in an unfair or unlawful 
way that may cause the company a loss of profit. Such situations cannot be treated as a breach of legal 
obligations by an employee to a company but as breach of faith and fidelity owed to the employer. The 
situation of COI by itself cannot be reason enough to fire an employee. In many countries regulation of 
personal COI is more advanced in public service. The prohibition of COI postulated in legislative norms 
usually refers to government and public officials6. Nevertheless, regulation of COI among employees 
is inherent to the compliance function of any commercial organization. The policy of COI is accepted 
as a fundamental company document that many companies make publicly available and a directive to 
avoid COI is one of the basic principles of any Ethics code. Thus, COI management by companies is 
rather more challenged by ethical insights than liability which, in fact, falls on employees to a greater 
extent, than on companies.

Conflicts of Interest in Pharmaceutical Industry

COI is indisputably an ethical issue and an essential aspect of doing business today. COI is a most urgent 
topic for the pharmaceutical industry where the ethical side of the issue is of the highest importance. 
Today, without ethics, pharmaceutical businesses would hardly survive! Pharma-business is highly regu-
lated, while compliance in pharma-companies deals in great depth with ethics. The primary activity of 
pharmaceutical companies is producing safe medications to support people’s health, but at the same time, 
it is business for profit. Business goals rather often make companies focus on sales results more than on 
real customers and patients’ needs. Indeed, it is pharma that is one of the few industries (on a par with 
oil and gas) where companies have been fined so frequently as in no other. One can easily look up a list 
of the largest pharmaceutical settlements on Wikipedia. It would be logical to assume that penalties are 
a standard practice for pharma-companies, especially, given that the amounts for penalties are very low 
in comparison to companies’ profits7 (Almashat & Wolfe, 2012) and can be treated as a cost of doing 
business (Kessel, 2014). However, punishment for violations in the form of disgorgements is unlikely to 
be such a concern as reputation that has considerably fallen in recent years. Such reputational damage 
was brought about as a result of “a shift in ideology of corporations that the only social responsibility 
is to increase profits and enhance investor returns” (Kessel, 2014, para 8.), whereby the interests and 
needs of shareholders prevailed over patients. The consequence of such a strategy is unethical market-
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ing practices to incentivize the customers and the physicians. That has caused unlawful promotions and 
bribery and corruption that have become the most common of violations in pharma business.

While pharmaceutical companies have responsibilities towards patients in addressing their health 
problems, indeed, they often neglect this ethical obligation and create a market for a drug. For example, 
there are companies being accused of malpractice for direct-to-customer advertising (DTC ads)8, which 
are allowed in USA, because they focus more “on peddling elixirs for trivial human conditions rather 
than focusing on finding drugs that ameliorate or cure debilitating diseases” (Kessel, 2014). Other typical 
violations committed by pharmaceuticals are off-label promotions9, withholding information on drug’s 
risks and stimulating physicians to prescribe a medication. As a matter of fact, the pharmaceutical in-
dustry faces a wide variety of situations of ethical concerns (Haque at al., 2014).

So, as reviews, surveys and statistics of violations in pharma-business show, that breach of legal 
requirements as a result of disregard of ethical principles by companies has led to reputational costs and 
loss of trust from their shareholders and patients. Some improvement in overall pharmaceutical industry 
reputation ratings has been observed in 201410 but ethics in compliance remains a very pressing issues 
for pharmaceutical companies and to recover their reputation they are required to focus on patients and 
customers’ needs.

Supporting and securing ethical behavior in pharma is of great concern for the healthcare community, 
in particular, the different international associations represented by many pharmaceutical companies, 
like EFPIA, AIPM and IFPMA. They issue Codes of Practice, focusing on COI regulation, standards of 
promotional practices and principles of interaction with healthcare representatives, which are required 
standards of behavior for members who in cases of non-compliance can be fined by associations. So, 
compliance in the pharmaceutical industry is required to make companies act in the best interests of 
patients.

“POLICIES AND CULTURE WILL WIN OVER RULES 
AND REGULATIONS” (SAWYER, 2004)

Taking the aforesaid into consideration, we can summarize, that the role of compliance today cannot be 
reduced to securing companies interests only while protecting from regulators prosecution. Financial 
penalties are not the main factor that should guide companies in their compliant behavior. As an example 
with insider trading when the companies are not so exposed to the risk of being penalized as insider-
employees or with pharmaceutical business where amounts of penalties, perhaps, are not so significant 
to the companies’ profits, the reputational damage due to irresponsible behavior to the interested parties 
is still unavoidable. It is insufficient to consider compliance mainly through the application of laws and 
regulatory norms and it should be understood as adherence to ethical principles in respect to third parties.

Back in 2005 the authors of “Corporate Integrity: a toolkit for managing beyond compliance” wrote 
that corporate managers in most organizations were increasingly focused on ensuring compliance with 
rules and regulations that they considered as necessary corporate motivators, but not a guarantee of 
business integrity, however. The authors approached compliance as adherence to laws and regulations 
only – a minimum standard of corporate performance – that might not anticipate stakeholders’ expecta-
tions and reinforce corporate credibility and thereby cause managers to focus on observing third-party 
rules on a reactive basis rather than proactively managing business integrity (Kennedy-Glans & Schulz, 
2005). A business culture of integrity was considered as proactive management beyond compliance that 
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would foster a corporate “win” in the court of public opinion and in the marketplace (Kennedy-Glans 
& Schulz, 2005).

Prior to that research was conducted to estimate the outcome of compliance-oriented programs on 
employee’s ethical behavior compared with values-oriented programs. The researchers identified the 
compliance-oriented program or legal compliance as based on the rule of law and sanctions for non-
compliance, and the values-oriented program – as based on shared values with a focus on “respect” and 
“responsibility”. The general approach to these two programs differentiated between them in the follow-
ing way: though compliance-oriented programs support obedience by rules and laws through the fear 
of discipline for nonconformity heightening employees’ awareness of circumstances that might present 
risks of ethical failure (Trevino & Weaver, 2003, p. 201), it is not enhancing organizational commitment 
that can be favored by values. Compliance programs impose rules on employees from “outside” rather 
than resulting from values with which all organizational members identify, it constitutes a “top-down” 
imposition, rather than identification and internalization processes (Trevino & Weaver, 2003, p. 200).

The results of the research revealed that both programs are significant for employees awareness of 
ethical issues, employee willingness to seek ethical advice within an organization and a decrease in un-
ethical behavior, however, a value-based program greater benefits employees ethical behavior: towards 
commitment to the organization, for employee integrity, communicating “bad news” – about failures, 
mistakes and violations of rules, and better decision-making results. Thus, a value-orientation approach 
implies additional distinctive and desirable outcomes that are not achieved by a focus on behavioral 
compliance. “The values orientation program may frame the way employees understand the purpose of 
compliance activities. When a values orientation is strong, compliance activities can be perceived as 
part of an overall system of support for ethical behavior. Without a strong values orientation, however, 
compliance activities might be perceived to be part of system aimed only at detecting misconduct” 
(Trevino &Weaver, 2003, p. 212).

The authors appeal to US Sentencing Commission guidelines (1994) on building a legal compliance 
system but conclude that to be effective the employees should better receive a values orientation in eth-
ics program than merely only compliance orientation. The results of their study suggest that it is not 
optimal to enforce “the rules” and managers are recommended to create a sense of shared values that 
can help define an ethical role identity for employees and set forth organizational support for employees 
as an ideal (Trevino & Weaver, 2003, p. 212). Instead of focusing solely on the detection and discipline 
of offences – suggesting perhaps that employees cannot be trusted or are in some other way ethically 
incompetent – a values-oriented program suggests that employees are already committed to ethical be-
havior. Thus, effective compliance programs can be maintained only based on promotion of values that 
constitute an ethical orientation for employees’ behavior.

Another interesting finding of these researches is a positive correlation between employee’s com-
mitment and the perception by the employees that the ethics program is oriented toward serving the 
interests of external stakeholders (customers or community), while a perception by employees that the 
ethics program exists to protect top-management from blame and failures showed a negative correlation 
to employees commitment (Trevino & Weaver, 2003, p. 217). Figure 2 represents the outcomes of dif-
ferent compliance orientation programs basing on the research of these authors.
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CONCLUSION

As it has been analyzed compliance today goes far beyond abidance of laws. Today, the principles of 
ethics and integrity are the basis for compliance culture. With the promotion of principles and values 
of ethical behavior it is easier to secure a functional and successful compliance system. Moreover, the 
diagram on pic.1 demonstrates that though compliance addresses legal issues, this regulation correlates 
more with ethics and is aimed at securing ethical behavior in business conduct. Thus, the integration of 
ethics into a compliance system is required to create a compliance culture within an organization that 
promotes the ethical business conduct of organizational representatives outside of the organization.

The authors of this research develop a definition of comprehensive compliance today as promotion 
and observance of the principles of integrity and business ethics to secure the interests of the third par-
ties (interested parties/ stakeholders) that provide for a company’s abidance of applicable legal norms 
and rules as well as good reputation. Whatever the compliance program is – anti-corruption, anti-trust, 
anti-money laundering, etc., eventually, it regulates economic and social relations and aims to prevent 
illegal practices, crime and dishonest business conduct, as in the end regulators develop laws and impose 
sanctions to secure “fair play” for the interests of market participants and stakeholders.

The role of ethics is becoming predominant in compliance framework. At a recent conference devoted 
to trends in Internal Audit Prof. Steve Goodson of University of Texas at Austin reported on the shift 
of focus in IA in 2016: from less emphasis on operational and compliance audits and internal controls 
investigations to corporate governance, Enterprise Risk Management and ethics audits (Goodson, 2016). 
An interesting fact is though compliance audits have always been an element of an effective compli-
ance system, the audits of ethics and corporate values are becoming of more significance than simply 
compliance controls, apparently, as such controls won’t be efficient if there is a lack of ethics supported 
by the tone from the top.

Figure 2. Ethics and compliance program orientation
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KEY TERMS AND DEFINITIONS

Compliance: Abidance by the principles of business ethics to secure the interests of the company’s 
stakeholders.

Conflict of Interest: A situation where the interests of two parties are incompatible (employee vs. 
company, employee vs. customer, company and senior manager/ director).

Corporate Conflict: A conflict between a company’s and own director’s interests.
Ethics: Moral obligations and principles of behavior.
Fiduciary Duties: Ethical obligations of directors to act in the company’s interests.
Insider Trading: Trading of securities by a person who has non-public material information about 

the security.
Integrity: A culture of business conduct led by high ethical principles rather than formal obligations.
ISO 19600: An international standard on implementation of effective compliance system.
Stakeholders: All third parties that are influenced by the company’s operations or activity (employ-

ees, customers, shareholders, business-partners, government, communities, etc.).

ENDNOTES

1  See SEC Enforcement Actions, Insider trading cases available at http://www.sec.gov/spotlight/
insidertrading/cases.shtml

2  See Financial Conduct Authority Enforcement available at https://www.fca.org.uk/about/enforcement 
and Financial Services Authority Enforcement cases available at http://webarchive.nationalarchives.
gov.uk/20130403023549/http:/www.fsa.gov.uk/about/press/facts/fines

3  See for example, U.S. Model Business Corporation Act; UK Companies Act of 2006; Australian 
Corporations Act of 2001; NZ Companies Act of 1993; German Corporate Governance Code; A 
guide for directors of subsidiary companies in Germany; OECD Principles of Corporate Governance; 
Russian Federal Laws “On Joint-stock companies” #208-FZ of 1995 and “On Limited liabilities 
companies” #14- FZ of 1998; Code of Corporate Governance issued by the letter of Central Bank 
of Russian Federation of 2012, # 06-52/2463; South Africa Companies Act of 2008.
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4  Most jurisdictions provide for disqualification of the director as a sanction – as substitute for weak 
private enforcement, disqualification is particularly effective where the sanction is also available 
outside insolvency and for management mistakes that do not amount to a criminal offence (Gerner-
Beuerle at al.., 2013).

5  This refers to a business judgment rule – the principle of a common law which serves in defense 
of directors for their business decisions. An interesting fact requires an excursus here into the prac-
tice of derivative litigations in Delaware Court, state of Delaware, USA. In fact, many large U.S. 
corporations, including publicly-traded US companies are incorporated in the state of Delaware. 
For this reason state courts have an extensive experience in corporation case law. So, a number 
of derivative suits have been brought through Delaware courts. Delaware courts apply to business 
judgement rule as a presumption that directors have acted consistently with their fiduciary duties 
making decisions in the interests of the corporation. And the plaintiff is required to provide serious 
evidence that directors in taking a decision has breached any one of their fiduciary duty — good 
faith, loyalty, or due care. If the plaintiff fails to prove the breach of fiduciary duties by a director, 
reference to a business judgement rule by Delaware judges in most shareholder derivative actions 
dismiss boards of directors from legal liability and hold directors liable only in case of fraudulent 
behavior [Based on public sources].

6  See, for example, National Conference of State Legislatures. 50 States table: Conflict of Interest 
definitions in US states. Retrieved from http://www.ncsl.org/research/ethics/50-state-table-conflict-
of-interest-definitions.aspx .

7  The settlements paid out by pharmaceutical companies since 1991up to 2010 (`$30 billion) represent 
just over two-thirds of the profits made by the 10 largest companies in a single year (2010).

8  Advertising of a product through TV, radio or other social media directly to a customer, a form of 
promotion widely-used by pharmaceutical companies in USA.

9  Off-label promotion of a prescription drug is when a drug manufacturer markets or promotes a 
drug for a condition for which it has not received an approval of a regulating agency (Food and 
Drug Administration in U.S.).

10  39% of the 1150 patient groups respondent in 2014 say that pharma has either an “excellent” or 
a “good” corporate reputation in 2014 (compared with 35.4% which said the same in 2013) (Pa-
tientview, 2015), while there was an inverse tendency in 2013 (34% of respondents believed that 
multinational drug companies have an excellent or even good reputation – a 19% decline from the 
prior year), (Kessel, 2014).
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ABSTRACT

Green products and services have become an important part of consumption, as consumers’ knowledge 
and concern towards environmental sustainability has increased and they have started to concentrate 
on their environmental impact. Nonetheless, green marketing still constitutes a small portion of the 
overall consumer spending. This chapter aims to highlight the importance of marketing activities in the 
adoption and social normalization of green consumption by the consumers generating public support 
and economic benefits for the companies as well as environmental and social gains for the society in 
return. Combining both micro and macro-level determinants and consequences, a conceptual framework 
is suggested which aims to contribute to literature both theoretically and practically.

INTRODUCTION

The notion of the circular economy (CE) fosters “reduction, reuse and recycle” of all resources and 
materials and those three fundamental aims can be achieved through the interplay of both micro (single 
company and consumer) and macro (region and country) levels (Ghisellini, Cialani, & Ulgiati, 2015). 
A circular economy is defined as “an industrial economy that is restorative or regenerative by intention 
and design” (MacArthur, 2013, p. 14) and “…which aims to keep products, components and materials 
at their highest utility and value, at all times” (Webster, 2015, p. 16). More recently, Geissdoerfer et al. 
(2017) include that circular economy is “a regenerative system in which resource input and waste, emis-
sion, and energy leakage are minimized by slowing, closing, and narrowing material and energy loops” 
(p.763). They add that “this can be achieved through long-lasting design, maintenance, repair, reuse, 
remanufacturing, refurbishing, and recycling” (p. 763). Thereafter, more environmentally conscious 
and “cleaner” production and consumption models as well as regulations and laws that encourage such 
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models are among the antecedents and results of CE. Hence, not only recycling, which is the primary 
focus worldwide particularly in the early stages of CE, maintained through regional and national policies 
and legislations in most of the countries, but consumers’ and companies’ awareness and responsibility 
towards production, consumption and reuse of more environment-friendly thus greener products/services 
are also main and inevitable concerns of the CE (He, Lü, Zhang, & Shao, 2013).

Green products are products that are “typically durable, non-toxic, made of recycled materials, or 
minimally packaged” (Ottman, 1998, p. 89). More specifically, “a green product is a product whose design 
and/or attributes (and/or production and/or strategy) uses recycling (renewable/toxic-free/biodegradable) 
resources and which improves environmental impact or reduces environmental toxic damage throughout 
its entire life cycle” (Durif, Boivin, & Julien, 2010, p. 31). Hence; reduction, reuse and recycling as 
well as biodegradability are important terms for green production. On top of these, green products need 
to also be certified as such by a recognized organization (Gurău & Ranchhod, 2005) and should not 
employ animal testing (Durif et al., 2010). Consumers expect green products to be not harmful for the 
nature, themselves, their overall health and overall planet wellbeing (Durif et al., 2010). Green services, 
on the other hand, are defined as “services, in the offering or use of which the key target criterion is 
ecological sustainability” by Cocca and Ganz (2015, p. 181). Although some services such as laundry 
or cleaning services are concerned about their environmental footprint, most of the green services are 
more on the waste reduction aspect of green marketing. Hence, they focus on how to reduce energy 
and resources used during service encounters and on how to employ renewable energy supplies (Cocca 
and Ganz, 2015). With the dominant logic moving from products to services (Vargo and Lusch (2008), 
not only green products but also green services have become an important part of consumption since 
consumers’ knowledge and concern towards environmental sustainability has increased and they have 
started to concentrate on their environmental impact. Though economically still not a huge market, as 
consumers have started to choose sustainable consumption over others, companies that advance in that 
aspect started to gain economic advantage over competitors. Accordingly, green consumption started 
to generate a non-negligible and important growing market. A recent international study reveals that 
brands’ sustainability actions and intentions are shaping purchase decisions in more than 30% of con-
sumers (Unilever, 2017). Moreover, consumers worldwide increase their green consumption and they 
are also willing to pay more for green products/services, particularly when they see a significant benefit 
and they are actively communicated by the brands about their sustainable acts as a differentiation point 
(BCG, 2009). Consequently, implementation of CE and green marketing at the micro level may create 
further opportunities generating high growth potential for sustainable brands; but obviously that requires 
continuous encouragement of the consumers’ responsibility towards the environment (Zhijun & Nailing, 
2007; Geng & Doberstein, 2008; Su, Heshmati, Geng, & Yu, 2013). Literature, more specifically scarce 
case studies, point out the fact that there is a beneficial cycle of interaction between macro and micro 
forces when it comes to CE and green consumption.

The aim of this chapter is to highlight the importance of marketing activities and branding, in the 
adoption of green marketing by generating public support and economic benefits for the companies. As 
stated in Ghisellini et al. (2015), companies’ and consumers’ awareness and knowledge worldwide are 
crucially important in the development of the CE. Nonetheless, there is scarce literature analyzing these 
issues from a micro level perspective, yet alone from a perspective combining both micro and macro 
levels, which will contribute both theoretically and practically. The chapter will initially discuss the 
role of consumers in the increased adoption of renewable technologies and materials at both micro and 
macro levels, as it will eventually generate economic growth and support for the implementation of CE. 
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Consequently, how companies and brands will benefit from a circular adoption viewpoint particularly 
from green marketing to generate a sustainable competitive financial and perception-based advantage 
and secure growth in the market will be examined from a branding perspective. And, finally, the chapter 
will cover how consumers’ and society’s attitude towards circular economy can be shaped by the green 
marketing mix. Deliberating over all these topics, a conceptual framework will be suggested taking a 
cycle of micro and macro level determinants and consequences into consideration.

BACKGROUND

Role of Green Consumers

There is no debate on the fact that consumer demand is running the world and has a dramatic impact on 
the business processes worldwide. Companies are competing against each other and try to convince the 
consumer that their products/services provide better solutions to their problems. Although demand for 
new products or services is initiated by the few market-driving companies, at the end of the day it is the 
consumers who make the final purchase as well as adoption decisions and who rule the marketplace and 
particularly influence market-driven businesses. Taking the circular economy’s adoption at both micro 
and macro levels into consideration, this influence becomes more drastic, as the governmental interven-
tions are not enough for businesses and consumers to adjust to the new business model and consumers’ 
demand is a more significant contributor to the overall adoption from the industry side yet alone from 
the consumer side. When consumers are convinced to adopt green products/services at higher levels, 
they will generate a demand that will be unrecognizable by the companies. They will further prompt 
governmental action and force governments to pass along regulations and financial incentives (further 
than the ones already existing) so that other companies are not simply pushed through governments but 
willingly invest in green to eventually increase their sales and profits. Within this perspective, consum-
ers’ role in the adoption of the circular economy is inevitable.

Consumer Motivations for Green Purchase

Previous research on green consumption demonstrates that consumers purchase green brands due to 
intrinsic reasons such as their own self-interest and involvement towards environmental issues and 
sustainability and their concern about the welfare of the world (macro level) but also due to extrinsic 
reasons, such as enhancement of their own image through the purchase and usage of green products/
services (micro level) (Gadenne, Sharma, Kerr, & Smith, 2011; Griskevicius, Tybur, & Van den Bergh, 
2010; Kumar & Ghodeswar, 2015; Lee, 2009; Polonsky, 2011). Biswas and Roy (2015) further denote 
that consumers’ major concerns are along financial and social values as well as along situational factors 
and believes, where information need and price perception dominate the influence on actual purchase 
act. Hence, green consumers actually do not buy green products/services unconsciously or out of habit, 
but they want to either support green companies and try to adopt long-term sustainable consumption 
practices to protect the environment (Gadenne et al., 2011) or to add value to their own selves and most 
likely to their self-image (Griskevicius et al., 2010; Kumar & Ghodeswar, 2015), while also looking for 
a financial and information gain.

 EBSCOhost - printed on 2/8/2023 3:46 PM via . All use subject to https://www.ebsco.com/terms-of-use



216

Green Marketing and Branding
 

Consumers’ responsibility towards the environment is represented as their individual commitment 
and activities to protect it. When consumers believe that they personally can protect the environment 
by engaging in environmentally friendly actions such as purchase of green products or use of green 
services, they are intrinsically motivated to continue their activities (Lee, 2009). They believe that they 
are doing it for the world’s wellbeing and for the up-coming generations and get joy out of it and feel 
proud of themselves. Kalafatis, Pollard, East, & Tsogas (1999) using the Ajzen’s Theory of Planned 
Behavior (Ajzen, 1991), similarly point out that positive attitudes towards green products are formed 
through the development of culture-independent outcome belief systems among the consumers. Hence, 
when consumers worldwide believe in their contribution and gain an altruistic value, they start to de-
velop more positive attitudes towards adoption of green products/services and thus thereafter towards the 
circular economy. Although some differences might exist among countries regarding green marketing 
adoption rate and demand on green products (Gurău & Ranchhod, 2005; Lazaro, 1993; Kalafatis et al., 
1999; Ottman, 1992; Peattie & Ratnayaka, 1992) as well as on the approach being top down or bottom 
up (Gurău & Ranchhod, 2005) – meaning either regulated by the governments or demanded by the end-
consumers -, attitude towards green brands have risen in the western as well as in the Asian countries 
(Kumar & Ghodeswar, 2015).

Nonetheless, previous research also shows that increased positive attitude towards green products does 
not always lead to more consumption (Kalafatis et al., 1999; Mintel, 1991) and it is in fact not always 
linear, so that it changes from one category to the other and it is affected by financial factors (Biswas & 
Roy, 2015; Kalafatis et al., 1999), which is also the case for green services (Cocca & Ganz, 2015). More 
specifically, consumers were found to switch to non-green products/services when they are faced with 
a financial struggle (Biswas & Roy, 2015; Cocca & Ganz, 2015; Corrado & Ross, 1990). Major gaps in 
prices or no perceived financial benefits in buying green products/services would also make them choose 
to buy regular substitutes. As stated by Polonsky (2011), “unfortunately, a value concept that is based on 
financial returns and discounts the natural environment will see the environment as a resource to exploit 
rather than a partner in existence” (p. 1314). In a similar vein, Camacho-Otero, Pettersen, & Boks (2017) 
performed a meta-analysis on the adoption of reused products and found that consumers’ concerns for 
the performance, hygiene and value of the product are hindering consumers to adopt circular economy 
practices. Hence, consumers need to be re-assured about the functional benefits. Further, Wastling, 
Charnley, & Moreno (2018) add that behavioral change instead of intentional change is needed for a 
circular economy adoption, which was found to be culture specific by Kalafatis et al. (1999). Consum-
ers’ purchase intentions were found to differ for UK and Greek samples as societal influence is more 
important for the previous, whereas individual influence is prominent for the latter, which suggests that 
image-related aspects still play a role in green consumption even in developed countries and refers to 
the social benefits associated with consumption.

Consumption is an activity, where individuals reflect or enhance their own identities onto the society, 
while taking the society’s and their norms and expectations into consideration (Sirgy, 1982). In other 
words, consumers’ final purchase decisions are influenced by their and the society’s perception of the 
products/services available in the market (Dholakia, Bagozzi, & Pearo, 2004; Kleine, Kleine, & Kernan, 
1993; Ozaki & Sevastyanova, 2011; Sen, Gürhan-Canli, & Morwitz, 2001). Griskevicius et al. (2010) 
demonstrate that a conspicuous part of green consumption can be attributed to this, where consumers 
buy overpriced and, in some cases, even low-quality green products just to be accepted and perceived 
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at a higher status by the society. In other worlds, as it is in almost all versions of consumption, they 
adjust to their either actual or idealized images regulated by the social norms so that this social appeal 
influences consumers’ green purchase decisions (Kumar & Ghodeswar, 2015). Nonetheless, on the op-
posite direction, consumers can also generate an impact on the society’s perceptions and norms by their 
choices (Arnould & Price, 2000; Schatzki, 1996) and this social influence is also quite significant in 
the product preferences (Lee, 2008) and adoption decisions (Kulviwat, Bruner & Al-Shuridah, 2009). 
Particularly, consumers were found to adjust themselves more easily to using green services (Cocca & 
Ganz, 2015). It is through consumption that individuals gain social status and recognition (Fisher & 
Price, 1992). Social influence is one of three main aspects – social, economic and environmental- of 
sustainability, reflecting not only society’s well-being but also social gains achieved through sustain-
ability (Murray, Skene, & Haynes, 2017). When it comes to green consumption, consumers either buy 
products that are in line with their own concerns or they want to position themselves more socially and 
environmentally conscious than they really are within the society they live in (Nyborg, Howarth, & 
Brekke, 2006). Particularly this is more evident in emerging countries and in some cultures than devel-
oped countries (Unilever, 2017). Rettie, Burchell, & Barnham (2014) when analyzing this process from 
a green marketing perspective referred to it as “social normalization” (p. 14), where green consumption 
becomes a standard and normal act that is highly accepted in the society rather than a so-called niche 
market targeting a small and environmentally friendly section of the consumers. Unfortunately, at the 
current situation, the “social normalization” process does not take place in most of the cases regarding 
green consumption. So, when defining values for the consumers to adopt a greener consumption and 
circular economy approach, image as well as social related recognition and its contagious nature should 
also be taken into consideration and be enhanced.

Table 1 provides a brief classification of the factors defined by previous research and discussed in 
this section. As can be seen from the table, the expectations of the consumers from green products/
services are like the ones they do from conventional products/services. One thing that is also evident in 
the table is that most of the researchers working on the reasons why consumers choose green consump-
tion concentrated on limited factors rather than on the whole. Taking this into consideration, all values 
consumers associate with green consumption and expect to be delivered by green products/services can 
be termed as the overall green value.

Table 1. Values consumers associate with green consumption: overall green value

Financial Biswas & Roy (2015); Corrado & Ross (1990); Gadenne et al. (2011); Kalafatis et al. (1999); Polonsky 
(2011); Sauza (2004)

Information Biswas and Roy (2015); Kalafatis et al. (1999); Polonsky (2011); Sauza (2004)

Utilitarian/ Performance Kumar & Ghodeswar (2015; Lee (2009); Ottman et al. (2006); Polonsky (2011); Sauza (2004)

Environmental / Altruistic
Gadenne et al. (2011); Hartmann & Apaolaza-Ibáñez (2012); Hartmann et al., 2005; Kumar & 
Ghodeswar (2015); Lee (2009); Nyborg et al. (2006); Polonsky (2011); Sauza (2004); Schultz (2000); 
Wong et al. (1996)

Image / Social acceptance
Biswas & Roy (2015); Gadenne et al. (2011); Griskevicius et al. (2010); Hartmann & Apaolaza-Ibáñez 
(2012); Hartmann et al., 2005; Kalafatis et al. (1999); Kumar & Ghodeswar (2015); Lee (2009); Nyborg 
et al. (2006); Ottman et al. (2006); Polonsky (2011); Rettie et al. (2014); Sauza (2004); Schultz (2000)
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GREEN MARKETING FROM A BRANDING PERSPECTIVE

Companies take on green marketing activities mainly due to the pressure generated by the governments, 
competitors or due to financial constraints such as the increasing costs of by-product disposal and product 
returns (Gencer & Akkucuk, 2016; Polonsky, 2011; Wong, Turner, & Stoneman, 1996). In some coun-
tries or regions, the adoption within a particular sector was initiated by the governmental regulations, 
whereas in others it was the environmental concern of individuals that made governments pass along 
some initiatives or laws for companies to adopt sustainable procedures and acts. For instance, Akkucuk 
(2016) demonstrated how some companies implemented green logistics and supply chain management 
to their overall operations by using the Supply Chain Operations Reference (SCOR) Model developed 
by the American Production and Inventory Control Society (APICS) and Supply Chain Council (SCC). 
Those are good examples where companies that took a “greener” supply chain logistics approach were 
able to gain financial as well as brand-related returns (Gencer & Akkucuk, 2016); nonetheless, it is ob-
vious that there is a struggle in green market adoption as companies, consumers and governments lack 
the capacity to combine micro and macro perspectives (Polonsky, 2011).

The American Marketing Association (AMA) terms a brand as “a name, term, sign, symbol, or design, 
or the combination of them, intended to identify the goods or services of one seller or group of sellers and 
to differentiate them from those of a competitor”. Alongside branding, viewed either from a customer-
based (Aaker, 2009) or a financial-based (Farquar, 1989) viewpoint, brand equity is considered as the 
sum of consumers’ value perceptions and knowledge of a brand (Baldauf, Cravens, & Binder, 2003), that 
are developed through marketing actions. Hence the stronger the perceived value that is communicated 
to the consumer, the higher is the brand equity. Brand equity is a major intangible asset to companies 
generating customer-value (long-lasting customer-company relationships) as well as company-value 
that is manifested in financial returns to companies in the form of profitability and market performance 
(Baldauf et al., 2003). Brand equity is believed to be formed through loyalty, awareness, associations, 
quality and market measures (Aaker, 2009) and consumers choose brands that they perceive to have 
higher brand equity due to their higher levels of loyalty, awareness, trust and quality perceptions among 
other factors and when they evaluate the values generated by all the substitutes in the market, they use 
brand equity as a shortcut to come up with the final purchase decision. Also, when the main promise of 
all available products is perceived almost the same by the consumers, their final decision will be based 
on their overall analysis of brand equity. Hence, they would choose the one that they show attitudinal 
as well as behavioral loyalty and the one that they trust and believe to reflect higher quality. Brand eq-
uity further justifies price premiums and provides consumers a higher value/price ratio (Anselmsson, 
Johansson, & Persson, 2007), which is also the case for green products (Biswas & Roy, 2015). Higher 
prices that are in most of the cases associated with green production and green products are thereafter 
rationalized by the consumers when they believe in the overall equity of the brand.

Although brand equity can be made measurable, it is really a perception. Hartmann and Apaolaza-
Ibáñez (2012) state that consumers generally believe that green products provide added values and thus 
perceive green products as having higher brand equity. As suggested earlier, this is mainly either due to 
consumers’ own believes or due to the impact of the society’s norms (Rettie et al., 2014). Nonetheless, 
this implies that consumers possess a satisfactory level of awareness and attitudinal loyalty towards green 
products, justifying higher brand equity. But as green consumption still does not dominate the market-
place, which can be attributed to and thus be solved through the generation of higher levels of trust and 
quality perceptions, companies need still be concentrating on these factors. Marketing is all about the 
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relationship between consumers and organizations. When a company and its products/services do not 
provide additional benefits to the consumers and are not viewed as reflecting high quality and trust, it 
is very unlikely that it will convince the consumer to continue the relationship and eventually activate 
a governmental reaction. Hence, when companies aim to increase consumers’ overall engagement with 
green products/services, they need to be providing added perceived benefits to the consumers, which 
will make the consumer notice increased brand equity and warrants them higher prices. From an inter-
national and corporate perspective, Gurău and Ranchhod (2005) investigate attractiveness of the green-
markets and suggest that markets, where there is only governmental pressure in the form of legislations 
and rules but no consumer awareness, can be termed as unfavorable as those investments would not be 
supported by the consumers and would eventually turn to be generating a low ROI (return on invest-
ment). Consequently, consumers need to be convinced by green marketing actions that green products/
services possess a higher level of overall green value and thus higher brand equity than conventional 
products/services, so that their purchase/usage becomes the norm in the society. Even that justifies that 
there should be an adoption of green marketing at both micro and macro levels, where not only govern-
ments push and try to trigger consumer reaction; but governments, consumers and companies all see a 
benefit from green marketing.

The Green Marketing Mix

AMA defines marketing as “the activity, set of institutions, and processes for creating, communicating, 
delivering, and exchanging offerings that have value for customers, clients, partners, and society at large”, 
which can be best performed through the use of a “mix of controllable marketing variables (4P’s - market-
ing mix) that the firm uses to pursue the desired level of sales in the target market”. As the definition of 
marketing by AMA suggests the scope of marketing has been enlarged to include societal concerns such 
as environment in the spectrum of marketing. Marketing mix further influences consumers’ overall equity 
perceptions of the brands and creates value for consumers as well as for organizations (Yoo, Donthu, & 
Lee, 2000). The first step in building a strong and desirable perception is awareness that is followed by 
trust and quality. When those are established within the consumers, they start to favor the products over 
the others and develop loyal relationships. Hence, desired sales are achieved by using the marketing mix 
as a tool to generate a desirable and valuable perception among the consumers. Green marketing, in a 
similar vein as it is in conventional marketing, requires a strategic mix of marketing actions to be able to 
persuade consumers on the overall equity of the green brands and convince consumers and the society 
to adopt and socially normalize the usage of green products. That necessitates a targeted approach and 
thus an understanding of the target audience’s expectations and needs, which is initially achieved through 
segmentation. Sauza (2004), using cognitive/non-cognitive perspectives and perceived product benefits/
risks as the axes, developed a two-by-two matrix just to come up with a 4-group categorization of the 
green consumers, which are termed as (1) environmentally green, (2) emerging green, (3) price sensitive 
green and (4) conventional consumers. This segmentation provides more grounds on targeting than the 
one provided by Polonsky (1995), which classifies consumers as dark-green, semi-green, light-green, 
and non-green based on their propensity towards buying green products but lacks the underlying reasons 
of their purchase. Each group identified by Sauza (2004) reflects a different set of expectations of the 
values outlined in Table 1. For instance, environmentally green consumers are extremely environmen-
tally conscious and seek tremendous amount of information, whereas conventional consumers are more 
concerned about the risks associated with buying green products over conventional ones. Emerging 
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greens buy products not because of their environmental benefits but rather due to other benefits associ-
ated with green consumption, such as social aspects. And price sensitive greens can easily switch due 
to price concerns. As can be seen, all four groups have different expectations from green products and 
every group can be reached through a different mixture of benefits.

Following the identification of the market segments, companies need to select their target audiences 
and develop their marketing mix accordingly to be able to appeal to their target market. Thereafter, green 
products and services, prices and places to sell those products/services and particularly communication 
must be designed by the companies, to deliver a distinct identity and value proposition (positioning and 
differentiation as suggested by Aaker, 2009), while providing answers to what, how, why, and where 
questions that are commonly asked by marketers.

When green products are concerned, Peattie and Peattie (2009) and later Polonsky (2011) add that 
more extreme actions should be taken by the green companies to stand out in the competition and be-
ing chosen by the consumers, that are far beyond new products or substitutes of the current non-green 
products in the market. Brand positioning and generating a stronger and a more unique brand perception 
to create a high equity perception while using all marketing mix elements (but specifically communica-
tion) should be highly desirable at this stage. Regarding green products/services, one way to achieve this 
is through the functional positioning (Cocca and Ganz, 2015; Hartmann, Apaolaza Ibáñez, & Forcada 
Sainz, 2005). Obviously, there is an expectation from the consumer side, particularly from emerging 
greens that green products/services perform at least at the level of their competitors. Functional related 
requirements form the lowest level of values and luckily can easily be addressed by green companies, 
which is one of the main reasons they are less likely to be influential on consumer attitude when it 
comes to green products (Hartmann et al., 2005). Consumers also want to be informed by the product 
and service labels or packages and labeling has been gaining prevalence in most countries (Ghisellini 
et al., 2015). Specifically, environmentally green and conventional green consumers require additional 
information; one to be assured on the environmental benefits, the other on the functional, financial 
and social benefits and risks associated with green products. Labels/packages that provide additional 
information and certification make particularly those groups of consumers’ evaluations of green over 
non-green products/services easier (Biswas & Roy, 2015; Cocca and Ganz, 2015; D’Souza, 2004). How-
ever, managers of green companies also point out the fact that in some cases differentiating the product 
only at the environmental level may be harmful (Wong et al., 1996). As stated in Hartmann et al. (2005) 
previous research also shows that emphasizing the green benefits of the products may backfire in some 
cases, particularly when consumers perceive “a trade-off between functional performance of the brand 
and its environmental impact” (p. 12). Rex and Baumann (2007) further add that consumers were afraid 
to be charged extra for a green product. There are examples where companies following this logic spe-
cifically did not position their products on the environmental value. For instance, some green products 
such as lamps or biodegradable paper products are widely accepted and bought by the consumers as they 
were not explicitly viewed or communicated as green products. One thing that those products do well 
is to inform the consumers about their benefits that are not just environmentally centered. Consumers 
evaluate them not only based on their effect on the environment; rather, those products are able to satisfy 
consumers’ expectations at different levels suggested in Table 1. Particularly for the emerging green 
and price sensitive green consumers they are good options in the market communicating financial and 
image-related social benefits. Contrary to products though, services in general benefit from their “green-
ness”. Green services are at the early stages of development, hence offering and communicating green 
services provides a differentiation point and competitive advantage to services companies (Cocca and 
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Ganz, 2015). Thus, communication in any form (whether it be on the labels/packages or on the owned/
paid/earned media) directed towards the target audience is the most important aspect of the marketing 
mix. Within conventional marketing, communication serves as a tool to inform, educate and persuade the 
consumer and thus generate and increase demand. The same outcome can also be achieved through the 
communication of green products, which will be quite beneficial as their competitive advantage is usually 
regarded as suspicious (Rex & Baumann, 2007). Further, communication makes “social normalization” 
pass through easily specifically for the markets that are termed as “underdeveloped eco-markets” (Gurău 
& Ranchhod, 2005, p.555), where both consumer awareness and governmental intervention is lacking 
by increasing the overall awareness.

Green products as well as services are usually higher priced (Cocca and Ganz, 2015) and companies 
rarely use lower prices to penetrate the market (Wong et al., 1996) even though not only price sensitive 
green consumers but most consumers other than environmentally greens consider their finances when 
buying green products/services and they in most of the cases compete with non-green counterparts in 
the market. Communicating the extra benefits that are accrued through the purchase and usage of the 
product/service over regular and other green products/services influences consumers’ overall value per-
ceptions (Hartmann et al., 2005) that is termed as the overall green value and provides a justification for 
the price premium. As a result, communication becomes a very critical part of the marketing mix, as the 
overall perceived brand equity of the products/services relies largely on the signal the green marketing 
mix is sending to the target consumers.

Another important but neglected aspect and one of the significant challenges within the green mar-
keting mix is the channel acceptance and support (Wong et al., 1996), which can be achieved through 
the anticipated consumer demand and market size. Once consumers start to find green products/services 
in more outlets, convenience expectations of most of the consumers will be fulfilled (Ottman, Stafford, 
& Hartman, 2006). It will further contribute to the “social normalization” process, reflecting again a 
mutual connection between consumers and companies.

SOLUTIONS AND RECOMMENDATIONS

So far, the chapter in general dealt with the company and consumer side of green marketing. The third 
factor namely the influence of the government, which has a more macro perspective than the other 
two needs to be also taken into consideration. As stated in Polonsky (2011) governments in general 
consider using either punishments or rewards to convince consumers and companies to act ecologically 
conscious. Further, governments also use zero waste or waste management programs (Ghisellini et al., 
2015). However, as stated earlier governmental intervention without the interplay of consumers and 
companies neither generates the desirable profit level for the companies nor the attitudinal or behavioral 
change within consumers. Hence, those efforts are usually unsuccessful, giving that green marketing and 
environmental consumption still constitutes only a small proportion of the world trade. Figure 1 below 
displays a summary of the desired interaction between companies, consumers and governments with 
consumers still placed at the center and playing an important role in shaping companies and governments, 
while also being influenced by their actions. As such, the framework represented in Figure 1 displays a 
three-way interaction between the major actors of green marketing - company-consumer-government - 
combining micro and macro perspectives.
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Putting the consumer at the center of these relationships does not mean that the full responsibility 
lies within the consumers. On the contrary, it means that the consumers are an important part of the 
interaction, formulating and combining micro and macro perspectives, but they are not the only ones 
accountable for the overall transition. Similar to a top down approach that must be proved unsuccessful a 
bottom up approach that is not supported by other actors would also fail. Hence, all economic actors need 
to work for greener production and consumption. As can be seen, it is highly useful for the companies 
and countries to focus on the values consumers associate with green consumption. By generating and 
emphasizing different values through their marketing actions for different groups of green consumers, 
other than just the hard-loyal green ones, companies can create higher overall green value for different 
segments, generate higher brand equity for their brands and reach a broader consumer base that eventually 
create higher levels of company value. Further, when consumers adopt green activities, they will require 
governments to act in favor of green production and consumption. On the other hand, governments also 
need to understand consumers’ values so that green consumption is not just pushed through by regula-
tions and laws but made normal to generate a long-lasting social change and environmental welfare.

Currently there are more and more companies that are trying the convince the consumers to make 
green product and service choices by offering the consumers several benefits and gaining reductions 
in costs and risks as well as trust and steady growth in return. Examples include hotel chains providing 
extra points or benefits such as free breakfasts for their guests when they choose to skip room clean-
ing services for a specific period. Also, banks waive some customer fees when customers choose their 
bank statements to be delivered by e-mail rather than by post. Some utility companies in Europe are 
using similar promotions for their customers’ utility bills. Those are examples, where the consumers are 
provided a financial benefit when they choose the green option. When viewed from the overall green 
value perspective whether those promotions provide any value other than financial value is question-
able. Nonetheless, those companies educate regular consumers who are initially not concerned about the 
environment on green consumption and help them to adopt a new behavior and make them regard green 
choices as normal. Also, they intensify their brand equity among the green consumers as they already 

Figure 1. Desired interaction
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expecting companies to act green. From this perspective, it can be said that they further add environ-
mental/altruistic value and image/social value to the overall green value. And, they do it by educating 
the consumers and changing their everyday behavior without creating any risks, doubts or unpleasant 
memories for the consumers. On the other hand, there are also companies that force the consumer adopt 
environmental actions by making the consumer pay for the consequences. For instance, in most European 
countries supermarkets do not provide any free plastic bags and charge them for the bags they offer or 
make the consumers bring their own reusable bags to shop. In a similar way, in the UK an international 
coffee chain started to charge extra fees for the paper cups offered at its coffeeshops. Those type of rein-
forcements that push the consumer towards green choices do not generate any benefits for the consumers 
in general and therefore do not help to the “social normalization” of green marketing.

FUTURE RESEARCH DIRECTIONS

The framework presented in this chapter is fruitful in terms of both qualitative and quantitative future 
research directions. First of all, at the micro level the stated relationships between companies’ marketing 
actions and consumers’ value perceptions can be analyzed in depth while taking consumer segments’ 
differences and perceptions of the current normal into consideration. This will provide useful informa-
tion for green companies to position and promote their offerings. Also, green products and what type of 
values (intrinsic or extrinsic) they offer to make an influence in the form of awareness, trust, quality or 
loyalty can differ from one country to the other yet alone from one sector to the other. Understanding 
the contingency situations where and how emphasizing a benefit of the offering backfires is another re-
warding research path. Second of all, at the macro level, understanding and following how these changes 
develop is enormously valuable. That requires longitudinal study settings which are quite difficult to 
achieve though it might generate interesting outcomes specifically for policy makers.

CONCLUSION

This chapter focuses on an area of circular economy namely green marketing and tries to discuss how 
green marketing can become the norm within the society to increase the adoption of a circular economy 
perspective. Obviously, there is a direction towards a more environmentally friendly consumption, where 
products are reused, recycled and waste is reduced. Nonetheless, green marketing to be regarded as the 
normal way of consumption still needs some improvement. All in all, the question asked is “how green 
consumption can become mainstream?”. The challenges faced by companies, consumers and countries 
cannot be solved by the amplified usage of the current methods but necessitates a more comprehensive 
solution. Deliberating over all those aspects discussed in the chapter, consumers’ responsibility regard-
ing environmental (sustainable/recyclable/green) products needs to be nurtured (Geng & Doberstein, 
2008; Su et al., 2013) and more importantly habits need to be changed (Mentink, 2014); so that green 
marketing becomes the new norm. Hence, taking the consumers into green consumption and thus into 
the circular economy bandwagon requires not only generating more positive attitudes towards environ-
mental responsibility (which is tried to be done currently) but also more perceived overall green value 
for the consumers; so that there will be a continuous demand for and development towards more circular 
business models. When consumers see any value – intrinsic or extrinsic – they will turn into circular 
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economy practices. This chapter aims to highlight the importance of marketing activities in the adop-
tion and social normalization of green consumption by the consumers generating public support and 
economic benefits for the companies as well as environmental and social gains for the society in return. 
Combining both micro and macro level determinants and consequences, the conceptual framework sug-
gested can be used as a starting point for new strategies.
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KEY TERMS AND DEFINITIONS

Brand Equity: Brand equity is the overall value accrued to a brand. It is a perception that is formed 
within the consumers’ minds, but it can directly relate to the financial value and market success of a 
company. Consumers develop strong bonds with companies that have high brand equity. They believe 
that those companies’ offerings are better in generating functional, hedonic and symbolic values for them 
and are also willing to pay more for their offerings.

Green Consumers: Consumers who choose environmentally friendly products/services over tradi-
tional ones are termed as green consumers.

Green Marketing: Green marketing refers to the marketing strategy and activities that are designed 
to promote and sell green, thus environmentally conscious products and services.

Green Products/Services: Green products and services are offerings that are environmentally friendly 
and are not only manufactured in a way that does not harm the environment, but their usage and disposal 
does not harm the environment, as well.

Green Value: Green value is the overall value consumers gain by using green products and services. 
Green value is the sum of the financial, environmental, social, information and functional benefits that 
a green product or service can provide to the consumers. Consumers evaluate offerings based on these 
benefits and form positive or negative attitudes.

Marketing Mix: The four p’s of marketing – product, place, price and promotion – are referred as 
the marketing mix. The marketing mix is developed based on the overall strategy of the company.

Segmentation: Segmentation refers to the identification of groups of individuals that share some 
characteristic with each other but are different from the others. In marketing, those groups are defined 
as market segments and are further used for targeting and positioning.

Social Normalization: It is a process where a new social norm is established. In some cases, it might 
take place by destroying the old normal acts of the society whereas in some cases it might just generate 
a new pattern of behavior which is in general accepted by the society.
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ABSTRACT

This chapter investigates the impact of financial flexibility (FF) on investments, which constitutes the 
basis for sustainable corporate development. Using a large database of 1,205 firms from three emerg-
ing countries in Europe—Poland, Russia and Turkey—for the time period between 2000 and 2016. The 
authors provide evidence that financial flexibility, achieved through conservative leverage policies, 
enhances companies’ investments and positively contribute to corporate sustainability. Moreover, as 
the number of years of low leverage kept by firms increase so does the impact of financial flexibility on 
corporate investment. Besides financial flexibility, internal cash generation capacity of firms, and sales 
growth also improve the investment capability of firms, improving corporate sustainability. The results 
support the hypothesis that financial flexibility enhances companies’ investment capability, which is an 
extremely essential tool for firms to have in their businesses.

INTRODUCTION

In perfect capital markets, companies are assumed to be able to invest in all profitable projects, and 
consequently they are able to capture all growth opportunities, hence there is no necessity for financial 
flexibility (FF). However, in real life scenarios, where the capital markets are imperfect, financial flex-
ibility appears as a significant concept, because it becomes extremely crucial for companies to find 
necessary funding required for growth opportunities. Furthermore, empirical studies demonstrate that 
companies issue a lesser amount of bank borrowing when compared to what the main capital structure 
theories suggest, which constitutes a puzzle. It is claimed that the traditional capital structure theories 
do not take into account companies’ requirement for financial flexibility. It is argued that companies 
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choose to preserve financial flexibility as spare borrowing capacity (Marchica & Mura, 2009; Graham 
& Harvey, 2001; Gamba & Triantis, 2008; DeAngelo & DeAngelo, 2007; De Jong, Verbeek & Verwi-
jmeren, 2012; Denis & McKeon, 2012). Therefore, financial flexibility explains the gap between what 
the classical capital structure theories suggest and the empirical findings.

Financial Flexibility (FF) is the “ability of a firm to access and restructure its’ financing at a low 
cost” (Gamba & Triantis, 2008). In line with this view, there are mainly two ways through which finan-
cial flexibility becomes significant for companies: avoiding financial distress costs in a negative shock 
situation and mitigating underinvestment complications.

Until recently, there are only a few studies conducted on financial flexibility; mainly because FF is 
not directly measurable and hard to quantify. Given the importance of the concept of financial flexibil-
ity which is expected to have a huge impact on corporate sustainability, the main purpose of this study 
is to fill this gap. Our objective is to classify the firms in our sample as flexible or not, based on their 
maintenance of low leverage for a minimum number of years, following which we aim to comprehend 
the impact of FF on corporate investment level, which constitutes the basis for sustainable development.

Our sample covers three emerging countries from Europe: Poland, Russia and Turkey; coinciding 
to 1,205 publicly quoted companies in total. Our sample includes market and accounting data for the 
time span between 2000 and 2016. For the calculation of the financial flexibility dummy used in the 
analysis, it is necessary that each company in our sample has a minimum of 4 years of observations in 
the 17-years’ time frame.

Following the methodology adopted by Marchica and Mura (2010), we classify firms in our sample as 
financially flexible or not based on their possession of Spare Debt Capacity (SDC) for a minimum number 
of years. A leverage equation is estimated with several control variables included in the estimation. The 
residuals of the leverage estimation captures the systematic deviation between observed and predicted 
leverage. According to Ferrando, Marchica and Mura (2017), “the demand for financial flexibility is 
indirectly captured by the negative deviations from estimated target leverage” and in accordance with 
this we classify a company as financially flexible if low leverage policy is sustained for three succes-
sive years (two, four and five successive years of SDC is also calculated for robustness purposes). Our 
findings show that almost 19% of the companies in our sample have financial flexibility (FF calculated 
with three years of SDC).

Following the classification of the flexible companies in our sample, in the next step of our analysis, 
we examine whether financial flexibility has any effect on the companies’ investment capability. In order 
to test this conjecture, we estimate an investment equation, with the inclusion of an FF dummy and also 
an interaction term between the FF dummy and the cash flow of the company. We hypothesize that the 
FF dummy will significantly and positively affect the investment level of companies. Consistent with 
our expectations, the impact of flexibility on investment is positive and significant for the three emerg-
ing countries in our sample.

The remainder of the study is arranged as follows. In the next section, we present the related literature 
on the topic, providing empirical findings on financial flexibility, following which we describe the em-
pirical design used in the study encompassing the sample and dataset used; as well as the methodology 
that will be adopted throughout the study; and also identifying financially flexible firms. The results 
of the impact of FF on investment level will be analyzed in the following chapter, finalizing with the 
concluding remarks.
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LITERATURE REVIEW

It is empirically demonstrated that firms tend to issue a lesser amount of debt as compared to what the 
leading capital structure theories suggest, which constitutes a puzzle in the finance literature. This puzzle 
is explained by the companies’ preference to maintain financial flexibility, which is achieved through 
maintaining spare borrowing capacity (Marchica & Mura, 2009; Graham & Harvey, 2001; DeAngelo & 
DeAngelo, 2007; De Jong et al., 2012; Denis & McKeon, 2012; Gamba & Triantis, 2008). It is claimed 
by researchers that companies keep spare debt capacity intentionally with the ultimate purpose of being 
able to draw funds from low-cost sources of external financing in later periods, as a consequence to 
which they will not be obliged to issue shares at unattractive prices.

Despite the fact that all around the world managers perceive Financial Flexibility as the most significant 
contributing factor to financial policies (Graham & Harvey, 2001), “the capital structure literature has 
remained relatively distant to recognize and incorporate financial flexibility” (Byoun, 2007). In line with 
this, Killi, Rapp & Schmid (2011) also claim that financial flexibility has not obtained enough attention 
in the academic literature, which might provide an answer for the well-known debt conservatism puzzle.

The traditional capital structure theories take into consideration the asymmetric information framework 
and tend to concentrate on the advantages and disadvantages of financing through borrowing. Neverthe-
less, these theories miss an essential point: managers’ desire to retain financial flexibility (Graham & 
Harvey, 2001; Brounen et al., 2004; Bancel & Mittoo, 2004). According to Fama and French (2005), the 
empirical corporate finance literature has focused on the pecking order and trade-off theories in the last 
decades; which cannot explain the capital structure choices of firms and as a consequent to this there is 
now no empirically sustainable capital structure theory (DeAngelo & DeAngelo, 2007).

Focusing on the importance of financial flexibility, DeAngelo and DeAngelo (2007) fill the gap in 
capital structure literature, through developing a theory on this topic. DeAngelo and DeAngelo (2007) 
presume that managers construct, keep and reconstruct their debt capacities in “normal” times in order 
to let themselves obtain debt in “abnormal” times to encounter unexpected capital requirements. The 
authors provide empirical evidence that the capital structure decisions of firms are taken with the inten-
tion of keeping financial flexibility. DeAngelo and DeAngelo (2007) claim that financial flexibility is 
the critical missing link in attaching observed behavior of companies with the capital structure theory.

Empirical studies demonstrate that Chief Financial Officers around the globe perceive financial flex-
ibility as the single most significant determinant of financial policies. Graham and Harvey (2001), who 
conducted a survey with CFOs in US, are the first to consider financial flexibility as a capital structure 
determinant. They state that FF is acknowledged as the key constituent of companies’ capital structure 
decisions by the corporate managers in US. In line with the findings of Graham and Harvey (2001), 
Brounen et al. (2004) and Bancel and Mittoo (2004) also confirm the same result in similar surveys 
conducted with managers from 16 countries in Europe. These surveys conducted all around the world 
imply that firms maintain low leverage in their balance sheets as a result of which they give up on their 
tax advantages and consequently maintain some borrowing capacity for future dates.

Despite its significance as stated above, empirical evidence on Financial Flexibility is limited, which 
is attributable to the fact that the value of financial flexibility for companies is not directly observable 
(Denis, 2011; Rapp, Schmid & Urban, 2014) and it is difficult to quantify. Therefore, empirical analysis 
on financial flexibility of companies is scarce (De Jong et al., 2012; Marchica & Mura, 2010; Rapp et 
al., 2014). The common point about the studies conducted on this topic is that financial flexibility plays 
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a significant role in capital structure decisions and moreover it has a positive impact on the investment 
levels of companies.

Analyzing the impact of financial flexibility on capital structure choices, Byoun (2007) is one of the 
first researchers working on this topic and argues that companies that are in their development stages 
during their growth cycle need flexibility the most, as a consequent to which these companies tend to 
issue equity more, keeping their leverage levels low.

On the other hand, according to Killi et al. (2011), who propose a financial flexibility view, argues 
that optimal debt level of a company depends on a number of factors including the necessity for future 
financial flexibility, tax benefits and bankruptcy costs. The empirical findings of Killi et al. (2011), 
which are based on the data of 17 European countries reveal that the need to maintain FF in the form 
of borrowing capacity is a significant yet largely ignored capital structure determinant, concluding that 
debt conservatism can be observed as a firm’s optimum reply to make sure that the firm is financially 
flexible rather than as having irrational behavior.

Furthermore, Denis and McKeon (2012) provide empirical evidence that financial flexibility, attained 
through unused borrowing capacity plays a significant role in the capital structure dynamics of the US 
firms. The analysis conducted by Denis and McKeon (2012) show that large increases in the levels of 
leverage represent proactive actions, which take the company away from target leverage ratios that are 
long-run in order to fund investment and operating necessities.

Conducting one of the milestone studies on the topic, Marchica and Mura (2010) argue that companies 
that are financially flexible show better investment capability for their sample selected from firms in UK. 
Marchica and Mura (2010) state that “a conservative leverage policy directed at maintaining financial 
flexibility can enhance investment ability”. Furthermore, Marchica and Mura (2010) also argue that 
FF companies realize more and better investments than the non-flexible companies. For the first time, 
Marchica and Mura (2010) provide direct evidence on the value of FF to companies through investigat-
ing the effect this strategy has on firms’ long-run performance and ability to invest. It is also concluded 
by Marchica and Mura (2010) that “financial flexibility in the form of untapped borrowing power is a 
crucial missing link in capital structure theory”, demonstrating that the results obtained by Marchica 
and Mura (2010) are similar to the findings of DeAngelo, DeAngelo and Whited (2011).

The findings of Marchica and Mura (2010) are enlarged with the empirical study conducted by Fer-
rando et al. (2017) for nine European countries, who also obtained similar results. Ferrando et al. (2017) 
use a company’s unused borrowing capacity to quantify financial flexibility of a firm. The findings of 
Ferrando et al. (2017) demonstrate that FF augments the investment capability of the firms in Europe.

Financial flexibility issues constitute a much bigger challenge for the companies in emerging countries 
as compared to those companies in developed countries. Capital markets are relatively less developed in 
emerging countries, which makes it even harder for companies to obtain external financing (Yung, Li 
and Jian, 2015). The primary reason that impacts companies looking for funding from external sources 
in developing countries is the existence of highly volatile capital flows (Agosin & Huaita, 2012; Bekaert 
& Harvey, 2003; Demir, 2009). Moreover, volatile capital flows result in bank debt to be unavailable 
in emerging markets (Guo & Stepanyan, 2011). Hence, the search for financial flexibility is extremely 
significant in decisions regarding corporate finance, especially for firms domiciled in emerging countries.

Despite its’ significance, there are only a few empirical analyses studying corporate financial flex-
ibility in emerging markets and all of these studies reveal that financial flexibility plays a significant 
role in the investment level of companies, the details of which can be found below.
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One of the significant studies is conducted by Arslan-Ayaydın et al. (2014), who study 1,608 firms 
from five East Asian countries, over the period between 1994-2009, studying the effect of FF on invest-
ment of corporations and firm performance. Their results indicate that firms can be financially flexible 
mainly as a result of conservative financial policies including maintenance of low leverage and also 
through keeping high levels of cash and equivalents. Furthermore, Yung et al. (2015), took 33 emerging 
countries into their sample, analyzing whether FF is vital for companies in developing countries. Where 
relatively weaker capital markets present in developing economies are associated with a high instability 
in capital flows; the significance of acquiring FF in fast growing developing countries is emphasized 
in this study. Their results demonstrate that “corporate financial flexibility enhances investment ability 
and reduces the sensitivity of investment to cash flow” (Yung et al., 2015). In a nutshell, in agreement 
with the conclusions of Arslan-Ayaydin et al. (2014); Yung et al. (2015) also argue that FF improves 
investment capability of companies.

EMPIRICAL DESIGN

To start with, the entire universe of firms publicly quoted within the databases of three emerging countries 
in Europe; Poland, Russia and Turkey are taken into the empirical analysis. The data set is made up of 
17 years of market and accounting data for the time span between 2000 and 2016. In order to calculate 
some of the variables (i.e. sales growth) used within the analysis, we lose a year of observations. We 
only take into consideration publicly quoted companies, because we also need to use the market values 
for the firms in the analysis and therefore private companies are excluded from this empirical study. 
Furthermore, some companies in specific sectors have different capital structures and they are under 
different regulations, therefore are excluded from the study, which are financial services companies (SIC 
codes between 6000 and 6999), insurance and real estate investment trusts.

We need to have at least four consecutive years of data for each company, in order to build the FF 
dummy variable. Hence, the firms which do not possess at least four consecutive years of market and 
accounting data are eliminated from the sample. Moreover, we exclude from the sample those compa-
nies, which are not quoted on the major stock exchanges of the respective countries, following which we 
exclude the observations, which have inputting faults, such as total assets being negative. All variables 
used in the analysis are winsorized at the top and bottom 1% of their own distribution. As a result of this 
data filtering procedure, we end up with an unbalanced panel data of 1,205 firms and 20,485 observa-
tions for the selected emerging countries in Europe; Poland, Russia and Turkey.

The sample construction procedure is provided in Table 1, where the number of firms at the begin-
ning of the procedure and the number of firms that remain at the end of the application of the above-
mentioned criteria is listed.

For the remaining 1,205 firms, yearly accounting and stock market data is collected from Thomson 
Reuters Eikon for the years between 2000 and 2016.

According to Ferrando et al., 2017, financial flexibility of a firm is an “unobservable factor that 
depends largely on managers’ assessment of future growth options.” Therefore, we will use “unused 
debt capacity” to measure financial flexibility (DeAngelo & DeAngelo, 2007; Marchica & Mura, 2010; 
DeAngelo et al., 2011; Denis & McKeon, 2012; Ferrando et al., 2017). A leverage equation will be 
estimated with the inclusion of various control variables, the details of which is provided below. The 
residual of the leverage estimation is expected to contain financial flexibility, wherein a systematic gap is 
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anticipated to be produced in between predicted and observed leverage. The difference between predicted 
and actual level of leverage of firms indirectly contain financial flexibility of firms.

Model 1 stated below will be used to estimate the leverage status of firms.

Leverage Leverage X n n
it it

k

K

k kict i t ict
= + + + +

=
∑β β ν

0 1
1

-
 (1)

Where Leverageit constitutes the “Leverage” of company i at time t and “Leverageit-1” is the Lever-
age of company i at time t-1. Leverageit-1 is included in the estimation as a regressor as required by the 
Generalized Method of Moments (GMM) technique, the details of which may be found in the next sec-
tion. Following Flannery and Rangan (2006), the following control variables are added in the leverage 
model. Non-Debt Tax Shield (NDTS), Size, Profitability, Tangibility and Tax. These control variables 
are widely used in the literature and it is empirically proven that these control variables significantly 
affect leverage. Moreover, following Frank and Goyal (2008) and Flannery and Rangan (2006), MTB 
ratio is also added as a control variable in the regression analysis in order to capture the effect of growth 
opportunities on leverage. MTB ratio is also used as a control variable to capture the intangible side of 
the respective firm, i.e. as this ratio expresses how the company is perceived by the potential investors in 
the stock market (Erdogan, 2015). Finally, we have also used cash ratio as a control variable to capture 
the impact of other factors, which may let the firm to attain financial flexibility. A list of all the variables 
with their definitions may be found in Table 2.

We expect the effect of size, tangibility and MTB on leverage to be positive; while the anticipated 
effect of profitability, tax and cash ratio on leverage is negative. Depending on the controversial empirical 
studies on the topic, the impact of depreciation (NDTS) on leverage can be either positive or negative.

The descriptive statistics for the variables used in Model 1 may be found in Table 3.
As can be depicted from Table 3 above, the companies domiciled in the emerging countries in Europe 

have an average profitability of 11%. Another important item that needs special emphasis is about their 
mean leverage ratio, which stands at 22%, implying that companies in emerging countries in Europe 
tend to depend more on their own funds in financing their operations. Finally, average tangibility and 
average cash ratio stands at 0.35 and 0.05, respectively.

Table 1. Sample selection procedure

Sample Size Number of Firms

List of all active equity firms in Turkey, Poland and Russia for the years 2000-2016 2,466

Less firms from specific industries (banking, financial services, insurance and real 
estate) -516

Less firms with less than 4 years of accounting data -681

Less firms that are not in the major securities -34

Less firms with inputting mistakes or inconsistent data (Negative total assets, negative 
number of shares, etc.) -30

Final Sample Size 1,205
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METHODOLOGY

In order to capture the targeting behavior of firms, as a result of which the leverage status of companies 
will be identified, a dynamic partial adjustment leverage model is estimated, for which Generalized 
Method of Moments (GMM) is used for all the models in this empirical study.

We will follow Arellano and Bond’s (1991) methodology, in which the first differences of the model 
is taken and appropriate lagged regressors are used as instruments in the system, with the purpose of 
controlling the endogeneity of the variables used in the regression and country fixed effects simultane-
ously, which might have a correlation with the explanatory variables (Lemmon, Roberts & Zender, 2008; 
Blundell & Bond, 1998). We have also included Country fixed effect (ni) in the estimations with the 
ultimate purpose of describing probable correlation in between characteristics special to the countries 
and regressors. Moreover, we have also included time effect in the analysis to account for any potential 
macro-economic factors, including economic crisis years. Following Ferrando et al. (2017), we have 

Table 2. Variable definitions: Leverage Model

Variable Notation Definition

Leverage LEV
Total Debt / Total Assets 
Total Debt: Short term debt + current portion of 
long term debt + long term debt

Size Size Log of total assets

Tangibility Tang Fixed assets / total assets

Profitability Prof Earnings before extraordinary items / total assets

Non-Debt-Tax-Shield Ndts Depreciation / total assets

Tax Tax Total tax charge / total assets

Cash Ratio Cash Cash and cash equivalents / total assets

Market to Book Ratio MTB

Market capitalization / Net Book Value 
Market capitalization: stock price x number of 
shares outstanding 
Net Book Value: Net asset value

Table 3. Summary statistics of Leverage Model

Observations Mean Median Standard 
Deviation Min Max

Leverage 12,974 0.22 0.18 0.21 0.00 1.05

Size 13,836 5.86 5.77 1.14 3.44 8.82

Tangibility 13,752 0.35 0.33 0.23 0.00 0.90

Profitability 12,414 0.11 0.10 0.14 -0.46 0.52

Non-Debt Tax 
Shield (Ndts) 12,805 0.04 0.03 0.03 0.00 0.17

Tax 13,736 0.01 0.01 0.02 -0.05 0.11

Cash Ratio 10,791 0.05 0.02 0.08 0.00 0.42

MTB 10,041 0.20 0.14 1.00 -2.30 3.28
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used System GMM in all estimations, mainly because System GMM appears to offer efficiency gain 
relative to Difference GMM.

With the estimations conducted using Generalized Method of Moments technique, Arellano-Bond 
(AR) test for autocorrelation is implemented in order to make sure that the instruments used in the esti-
mations are valid and the model is correctly specified. Arellano-Bond tests for the autocorrelation of the 
residuals are obtained from the estimations. AR (1) examines whether the residuals are correlated; while 
AR (2) tests whether the first differences of the residuals are correlated. The null hypothesis of AR (2) 
is “no second order serial autocorrelation in differenced residuals”. With the purpose of ensuring that 
the model is correctly specified, we expect AR (2) to be insignificant, indicating the model is properly 
structured and the instruments implemented in the model are valid.

RESULTS

The results of the leverage estimation, i.e. Model 1, conducted for the three emerging countries in Europe, 
Poland, Russia and Turkey may be found in Table 4.

As can be depicted from Table 4, the results obtained from the leverage estimation are consistent with 
the previous studies conducted on this topic (Rajan & Zingales, 1995; Wanzenried, 2006; Flannery & 
Rangan, 2006). For the three emerging countries in Europe, there is a size effect, demonstrated with the 
significantly positive impact size has on leverage. This indicates that as firm size is getting bigger, firms 
tend to issue debt easily at more advantageous costs. Moreover, larger companies tend to carry more debt 
on their balance sheets, because they are inclined to be more transparent and have lower asset volatility. 

Moreover, tangibility also has a significant positive effect on leverage, which is as expected in line 
with the literature; since having fixed assets in their portfolios is a positive sign for the firms in obtain-
ing external financing and moreover it eases the process of obtaining debt for companies. Profitability, 
on the other hand, negatively and significantly affects leverage, in line with the predictions, providing 
evidence for Pecking Order Theory, suggesting that companies would favor internally generated funds to 
outside financing and as the profit level of firms rises, the necessity for external finance drops. Similar 
to the result obtained from the profitability of firms, the cash level of firms also negatively and signifi-
cantly effects the leverage of firms, such that firms use the cash-in-hand for their funding requirements 
instead of external borrowing.

Furthermore, our results show that the tax level of firms has a significant negative effect on lever-
age for firms in the selected emerging countries in Europe. Similarly, Non-Debt-Tax-Shield, which is 
defined as depreciation over total assets, also negatively affects leverage in our sample, stemming from 
the fact that for companies in emerging countries, more depreciation expense means less necessity for 
the interest deductions associated with debt financing, hence leading to an inverse relationship between 
depreciation and leverage. Finally, MTB ratio, which is used as a growth opportunity proxy, has a 
significant positive impact on leverage, implying that firms with high growth opportunities need more 
leverage to finance this growth.

In order to test for the validity of the instruments and correctness of the model used for leverage 
estimation, AR (2) statistic is analyzed, which stands at 34.2%, implying that both the model and the 
instruments are valid and correctly specified.

As we have indicated in Empirical Design section above, following Faulkender, Flannery, Hankins 
and Smith (2012), we take the fitted values from the leverage estimation, and compare fitted values 
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with the actual values of leverage for each separate observation. Please note that fitted values of lever-
age imply the amount of maximum leverage that the firm can carry given its financial standing; while 
the actual values of leverage represent what the company has actually carried in its balance sheet. If the 
difference between the actual and the fitted values is negative; we define the company as having Spare 
Debt Capacity (SDC); implying that the company could have received more debt given its financial 
standing, however has chosen to borrow less. It is anticipated that the systematic portion of the devia-
tions between fitted and actual values in the leverage estimation result from the undetected impact of 
financial flexibility. In order to remove the impact of small deviations, we impose that the deviations 
have to be greater than 5% (Ferrando et al., 2017). Finally, we want to ensure that the negative deviation, 
which is at least 5%, is not just a temporary capital structure shock, but the policy of the firm. To reach 
this end, a firm is designated as financially flexible if the firm has Spare Debt Capacity for a minimum 
number of subsequent years, following Marchica and Mura (2010). In our baseline estimations, we built 
the FF dummy such that, FF dummy is equal to 1, when the firm has SDC for at least three consecutive 
periods and 0 otherwise (FF3). However as there is no theoretical rationale for taking three consecutive 

Table 4. Results of the Leverage Model

Dependent Variable: Leveraget

Leveraget-1 0.720***

[0.000]

Size 0.035***

[0.000]

Tangibility 0.057***

[0.002]

Profitability -0.146***

[0.000]

Non Debt Tax Shield (NDTS) -0.751***

[0.003]

Tax -0.482***

[0.000]

Cash Ratio -0.059***

[0.009]

MTB 0.021***

[0.000]

Observations 5,930

No. Of firms 866

No. Of instruments 411

Country fixed effects Yes

Year fixed effects Yes

AR(1) 0.000

AR(2) 0.342
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periods for baseline specifications, in order to comprehend whether the results change based on the time 
horizon picked up for the specification of FF firms, alternative proxies have been used throughout the 
analysis in the following sections, ranging from a period of two years to five years. We aim to observe 
whether the impact of financial flexibility changes when the number of consecutive years of spare debt 
capacity changes.

In Table 5, we provide the share of financially flexible firms in the total sample covering the firms 
domiciled in Poland, Russia and Turkey.

Within the selected emerging countries in Europe, while 27.6% of the sample can be categorized as 
FF2 (2 consecutive periods of SDC), this ratio drops to 18.9% when FF3 dummy is used. Furthermore, 
the share of financial flexibility firms over the entire sample drops to 11.6% and 7.5% for FF4 (4 con-
secutive years of SDC) and FF5 (5 consecutive years of SDC), respectively in the selected emerging 
countries. Please also note that as the number of consecutive years of SDC increases (from FF2 to FF5), 
the percentage of financially flexible firms in total sample gradually decreases in emerging countries, 
mainly because it is getting more difficult for companies to maintain flexibility for longer periods of 
time. Once the financially flexible firms within the sample are identified, the effect of financially flex-
ibility on investment can be analyzed.

To the degree that financial flexibility permits companies to sidestep financial distress in case of 
unexpected events, we claim that FF companies have improved investment capability and in line with 
this reasoning, we hypothesize that:

Hypothesis 1: Financial Flexibility enhances the investment level of firms.

Moreover, maintaining spare debt capacity for a greater number of years implies that firms have more 
flexibility as compared to their previous years, which provides them with more funding opportunities 
and therefore we anticipate that the impact of financial flexibility on corporate investment will be higher 
for those firms, which have maintained spare debt capacity for longer time periods, leading us to our 
next hypothesis:

Hypothesis 2: As the number of years in which spare debt capacity is maintained increases, the impact 
of financial flexibility on corporate investment levels also increases.

In order to test the above stated hypothesis, while investment is taken as our dependent variable, 
cash flow at the beginning-of-year and sales growth are taken as our independent variables, following 
Cleary (1999), Alti (2003) and Brown and Petersen (2009). Furthermore, FF dummy and an interaction 
term multiplying cash flow and FF dummy is also added as independent variables into the estimation 
following Ferrando et al. (2017), Yung et al. (2015) and Marchica and Mura (2010); with the ultimate 
aim of testing if FF companies have superior investment capabilities and moreover if the sensitivity of 

Table 5. Financially flexible firms

FF2 FF3 FF4 FF5

Emerging Countries 27.6% 18.9% 11.6% 7.5%
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capital expenditures to cash flow gets lower for FF firms. Please note that four different estimations are 
conducted, with each estimation taking a different version of the FF dummy, i.e. FF2, FF3, FF4 and FF5. 
We want to analyze whether the impact of financial flexibility on investment changes when financial 
flexibility dummy is calculated with different time spans.

Accordingly, Model 2 presented below will be estimated for the sample:

Investment y Investment y CashFlow y Sal
i t i t i t, , - , -
= + +

1 1 2 1 3
eesGrowth

y FF y FF CashFlow n n
i t

i t i t i t c t it

� �
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,

, , , -
+ + × + + +

4 5 1
ν

 (2)

Where Investmenti,t is the capital expenditure divided by Total Assets i at time t. In order to proxy for 
growth opportunities Sales Growth is used as a regressor and in order to proxy for internal funds gener-
ated by companies Cash Flow is used, which is calculated as Earnings before interest, tax, depreciation 
and amortization (EBITDA) divided by total assets at the beginning-of-year.

Detailed descriptions of the definitions for the variables used in the investment analysis may be 
found in Table 6.

Table 7 below presents the descriptive statistics for the additional variables used in the investment 
model. It is essential to note that while the companies in emerging countries have an average growth 
rate of 19% over the 17 years’ time horizon, the average investment and cash flow constitute 9% and 
11% of their total assets, respectively.

The results of the estimations conducted for the investment level of selected emerging countries in 
Europe may be found in Table 8.

Both Sales Growth and Cash Flow positively and significantly affect the Investment level of firms. 
A firm gives more importance to its investments if it wants to grow its business. Therefore, growth op-
portunities have a significant place when a firm is deciding on its investments and consequently sales 
growth positively affects investment levels. On the other hand, cash flow positively affecting the capital 
expenditure level of firms also demonstrates that firms continue to rely on their own internal funds in 
addition to external capital markets when deciding on their investment decisions.

Table 6. Variable definitions – Investment Model

Variable Notation Definition

Investment Inv Capex / Total Assets 
Capex: Annual change in (net) fixed assets plus depreciation

Financial 
Flexibility

FF2 
FF3 
FF4 
FF5

FF is a dummy variable: 
- Gets a value of 1 if the company is Financially Flexible 
- 0 otherwise. 
- FF2: Financial flexibility attained through following 2 consecutive periods of SDC
- FF3: Financial flexibility attained through following 3 consecutive periods of SDC
- FF4: Financial flexibility attained through following 4 consecutive periods of SDC
- FF5: Financial flexibility attained through following 5 consecutive periods of SDC

Cash Flow CF EBITDA / Total Assets 
Total Assets calculated at the beginning of year

Sales growth SG (Salest – Salest-1) / Salest-1
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The coefficients of the financial flexibility dummy variables are positive and significant for all four 
specifications of investment, proposing that if companies have Spare Debt Capacity for a certain period 
of time, they tend to invest more, which validates our expectation set forth in Hypothesis 1. It is also 
essential to note that while the effect of FF on investment is 4.9% following conservative leverage of 
two years; the effect increases to 5.7%, 9.1% and 9.2% following conservative leverage of three, four and 
finally five years. This finding suggests that the impact of financial flexibility on Investment dramatically 
increases as the number of consecutive years with Spare Debt Capacity increases, validating Hypothesis 
2. Finally, the interaction term between Cash Flow and FF is significantly negative in all investment 
estimations, suggesting that financially flexible firms in selected emerging markets are less exposed to 
the imperfections in capital markets. It is easier for financially flexible firms to issue debt from external 
sources in order to finance their investments thanks to the availability of financial flexibility; which 
results for them being less dependent on internally generated funds.

Table 7. Summary statistics of Investment Model

Observations Mean Median Standard 
Deviation Min Max

Investment 13,836 0.09 0.05 0.15 -0.31 0.72

Cash Flow 12,414 0.11 0.10 0.14 -0.46 0.52

Sales Growth 12,478 0.19 0.11 0.56 -0.87 3.68

Table 8. Results of the Investment Model

Dep Var: Investmentt FF2 FF3 FF4 FF5

Investmentt-1 0.106*** 0.121*** 0.120*** 0.129***

[0.000] [0.000] [0.000] [0.000]

Cash Flowt-1 0.324*** 0.312*** 0.315*** 0.284***

[0.000] [0.000] [0.000] [0.000]

Sales Growth 0.056*** 0.057*** 0.057*** 0.058***

[0.000] [0.000] [0.000] [0.000]

FF Dummy 0.049*** 0.057*** 0.091*** 0.092***

[0.000] [0.000] [0.000] [0.000]

Cash Flowt-1 x FF 
Dummy -0.307*** -0.396*** -0.686*** -0.740***

[0.000] [0.000] [0.000] [0.000]

Observations 9,940 9,785 9,611 9,385

No. Of firms 1,024 1,024 1,024 1,024

No. Of instruments 423 419 409 396

AR(1) 0.000 0.000 0.000 0.000

AR(2) 0.387 0.324 0.529 0.457

*, ** and *** indicate statistical significance levels of 10%, 5% and 1%, respectively.
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All in all, investment analysis conducted for the selected emerging countries in Europe demonstrate 
that, sales growth, cash flow and most importantly financial flexibility positively and significantly af-
fects investment level of firms, supporting Hypothesis 1. The positive impact of financial flexibility 
on investment increases as the number of conservative leverage policy maintained by the company 
increases, supporting Hypothesis 2. The interaction term between FF and cash flow negatively affects 
investment in the selected emerging countries in Europe, suggesting that financially flexible firms do 
not fully rely on their internal funds in their investment decisions and their ability to invest is not risked 
by asymmetry problems. The results clearly demonstrate that financial flexibility is very valuable for 
firms in emerging countries, since for some of them keeping low leverage may be the only option of 
realizing their investments.

It is also essential to note that AR(2) statistics of all the baseline estimations conducted for the emerg-
ing countries are greater than 10%, implying that the instruments used in the dynamic modelling are 
valid and the models are correctly specified.

CONCLUSION

Empirical studies show that companies get less bank borrowing as compared to what the classical capital 
structure theories suggest. By many researchers, this gap is explained by the financial flexibility concept 
and it is perceived as the critical missing link in the capital structure literature (DeAngelo & DeAngelo, 
2007, Marchica & Mura, 2010, Byoun, 2011).

Until recent times, the concept of financial flexibility were not taken into consideration by managers 
when giving decisions on their financial policies, mainly stemming from the fact that financial flexibility 
is not directly measurable and hard to quantify. Since this concept is extremely important proven with 
the surveys conducted all around the globe, the main purpose of this study is to fill this gap.

In this study, we aim to investigate the relationship between financial flexibility and companies’ 
capability to invest, which constitutes the basis for sustainable development for firms. Initially, using a 
broad sample from 3 emerging countries between 2000 and 2016; we categorize companies as flexible 
or not based on the condition that low leverage status is maintained for a number of successive years, 
ranging from two to five years. Based on the information that each firm is designated as flexible or not, 
we examine whether financial flexibility has any influence on companies’ investment capabilities, which 
is expected to positively contribute to corporate sustainability.

Our empirical findings demonstrate that financial flexibility obtained through maintaining conser-
vative leverage policies results in improved investment levels, in line with the results of Marchica and 
Mura (2010), De Jong et al. (2012), Yung et al. (2015) and Ferrando et al. (2017). Moreover, we also 
empirically demonstrate that as the number of years with low leverage increases, so does its positive 
impact on investment and therefore so does its positive impact on corporate sustainability.

To sum up, our findings present strong empirical evidence that financial flexibility achieved through 
preserving spare borrowing capacity, is an extremely important missing link in capital structure theory 
and financial flexibility is appreciated by companies mainly because financial flexibility mitigates 
underinvestment born from absence of financial opportunities and furthermore circumvents financial 
distress and hence helping firms improve their corporate sustainability.
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ABSTRACT

In this chapter, remanufactured products which have an important place in closed-loop supply chains 
are examined. The study evaluates the motivation of young consumers who are in close contact with 
technology within context of extended planned behavior theory. The theoretical model of the research 
was developed on the basis of the planned behavior theory and the developed model was tested by an 
empirical study on Ondokuz Mayis University students. As a result of the research, the environmental 
concerns of young consumers, the environmental knowledge of remanufactured products, and the aware-
ness of remanufactured products positively and significantly affect the attitude towards remanufactured 
products. The study indicates that attitude and subjective norm related to remanufactured products are 
positively and significantly affect remanufactured products purchase intention and perceived behavioral 
control has no significant effect on intent to purchase remanufactured products.
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INTRODUCTION

From the 1970’s to the present, sensitivity to environmental issues has continued to increase both in 
marketing literature and in business literature. From the point of view of marketing, from manufacture 
to distribution and sales activities, there is the increasing number of consumers who care about chang-
ing climate, environmental issues and sustainability of the resources. In developed societies, concerns 
about environmental awareness and the sustainability of the world have led to the emergence of current 
marketing concepts such as sustainable marketing, green marketing, and increased ecological awareness. 
Even later in the developing societies, the amount of the consumers who has environmental sensitivi-
ties have reached a quantity that businesses cannot ignore. More conscious of the consumer than ever, 
businesses have been pushed to increase their green marketing activities to influence consumers as well 
as the various practices they make to comply with the obligatory regulations imposed by providing sus-
tainability globally. Even though business practices such as green marketing and green logistics on the 
business front come to the forefront within the scope of sustainability, it has become more important to 
transform the macro-scale supply chain into a sustainable structure. One of the activities that will enable 
both production and consumption in the supply chains to become sustainable is the closed-loop supply 
chains (Khor & Hazen, 2017). In the closed-loop supply chains, the process of product (forward supply 
chain) starting from the producer and ending with the consumer (customer) is included in the processes 
that involve the reverse flow of the products used (Lieder & Rashid, 2016, p. 45). The closed-loop supply 
chain also includes activities such as repairing, remanufacturing, recycling and disposal, as opposed to 
forward supply chain operations (Yilmaz & Belbag, 2016, p. 2). Remanufacturing from these activities is 
as an ultimate form of recycling and an engine of the closed-loop supply chain (CLSC) process (Hazen, 
Boone, Wang & Khor, 2017, p. 716). The purchase of remanufactured products, which are the output of 
reproduction, is considered a pro-environmental consumer behavior (Vafadarnikjoo, Mishra, Govindan 
& Chalvatzis, 2018, p. 231). In this direction, closed-loop supply chain practices and remanufactured 
products which can be considered as the common field of green marketing have emerged as a remarkable 
research area. Remanufactured products are notable for their businesses, especially in various sectors 
operating on a global scale (tire, mobile phone, computer, etc.), and for certain characteristic consumers, 
both in terms of ensuring sustainability and in terms of providing profitability to enterprises with cost 
advantage. Although the concept of remanufactured products in developing countries such as Turkey 
is exactly unknown, it is observed that young consumers’ information in the environmental issues has 
increased the purchasing trends towards environmentally friendly products (Oflac & Gocer, 2015) and 
that environmental-friendly consumption behavior appears to be moderate, though. This case increases 
the likelihood that the young people market in Turkey could create the potential, for remanufactured 
products. On the other hand, the ability of sellers to offer remanufactured products at lower quality and 
price (Guide & Wassenhove, 2001, p. 149) could be an option for consumers who have low purchasing 
power and price sensitivity to these products, especially in developing countries. Sustainable consumption 
requires structural changes for both producers and consumers. There is a need for producers to evolve to 
technologies that reduce resource use and to manage the perceptions of consumers (Tseng, Han, Geng 
& Govindan, 2016).

Although research on consumer behavior against remanufactured products is increasing day by day, 
the relatively late practice of green consumption, green logistics and reverse logistics activities in devel-
oping countries has led to the late start of the research in these countries. As a result, there is not much 
information on consumer attitudes towards remanufactured products in developed countries. Moreover, 
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studies of the attitudes of young consumers towards such products as consumers of the future have been 
examined more in the context of eco-friendly behavior, sustainable marketing and green marketing. In 
this study, young consumers’ behavior of purchasing remanufactured products within the framework of 
the Theory of Planned Behavior was examined and tried to fill the gap in the literature. It is seen that 
young consumers are much more active in environmental issues than other groups (Kanchanapibul, 
Lacka, Wang & Chan, 2014, p. 533). Vicente-Molina, Fernández-Sáinz and Izagirre-Olaizola (2013) 
showed that environmental knowledge of young people positively influenced pro-environmental inten-
tion and behavior. For this reason, young consumers create a good potential market for green products 
(Lee, 2008, p. 538).

The purpose of this study is to examine the intentions of young consumers to purchase remanufac-
tured products on the basis of the Theory of Planned Behavior, which is often used to explain consumer 
behaviors. In the study, the model of planned behavior theory was expanded by adding environmental 
variables of environmental concern, remanufactured products’ environmental knowledge, and awareness 
variables of remanufactured products, which are frequently included in studies that study environmentally 
friendly product and remanufactured product purchasing behavior. At the same time, remanufactured 
laptop computers were used as a product group in the research.

CONSUMER BEHAVIORS REGARDING REMANUFACTURING 
AND REMANUFACTURED PRODUCTS

Remanufacturing is a production strategy that is carried out using still well-functioning parts of used 
products. The aim of remanufacturing is to regain the remaining values of used products. Remanufac-
tured products are obtained by collecting used products and replacing worn components with new ones 
(Thierry, Salomon, Nunen & Wassenhove, 1995). Remanufacturing is a concept that is included in the 
reverse logistics definition (Rogers & Tibben-Lembke, 1998, p. 3). Moreover, remanufacturing is one 
of the common areas of logistics as opposed to green logistics (Rogers & Tibben-Lembke, 2001, p. 
131). Thierry, et al. (1995) in the context of reverse logistics in a supply chain, defines recovery in five 
categories. These are repair, refurbishing, remanufacturing, cannibalization, and recycling. However, 
remanufacturing is different from repair, refurbishment and recycling. The first three categories include 
product renewal and upgrade (Rogers & Tibben-Lembke, 1998, p. 3). The defects identified in the repair 
are corrected and the product is brought into working order (King & Burgess, 2005). Refurbishment 
is the process of bringing the used product to a desired quality. However, this quality standard is lower 
than the quality standards of new products (Thierry et al., 1995). On recycling, the functionality of the 
components and products and the identity disappear. The product may have new physical and chemical 
properties (Sarkis, 2003).

Atasu et al. (2010) describes the remanufacturing process as taking used products, bringing them back 
to a new state, and usually reselling them with the same warranty as a new product (p. 56). As one of the 
remanufacturing sustainable supply chain applications; it has the benefits of protecting natural resources, 
reducing raw material use by up to 85% and energy use by 55% compared to new units, protecting the 
environment by reducing CO2 equivalent emissions of millions of tons of potential worldwide, and pro-
viding a reasonable price for the end user (Automotive Parts Remanufacturers Association, [APRA], 
2018). In addition to its environmental benefits, remanufactured products have a low rate of 30% to 40% 
compared to new products (Hazen et al., 2017, p. 716). Moreover, the cost of producing a completely 
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new product for a firm is about 40% to 60% of its total cost, while the cost of a remanufactured product 
is around 20% (Dowlatshahi, 2000, p. 144). In other words, the remanufactured products have many 
benefits for the environment, producers and consumers. The European Remanufacturing Network lists 
the benefits of remanufactured products for consumers as the ease of purchase at low price, ease of 
purchase, accessibility and flexibility of purchase; for environmental benefits as reducing raw materials, 
reducing energy consumption, reducing CO2 emissions, reducing waste material sent to storage sites; for 
producers as creating local jobs, increasing profit margins, improving business skills, developing new 
production techniques, and establishing better relations with customers (European Remanufacturing 
Network [ERN], 2018).

Although a remanufactured product is similar to a low-quality product that is produced as a low-
cost, it is quite different from an ordinary low-quality new product. First, a remanufactured product is 
actually the same as the new product in terms of functional quality. However, there may be a difference 
in quality perception for consumers. Consumers cannot act voluntarily in purchasing with the idea 
that these products are of lower quality. The second issue is due to supply constraints. The supply of 
remanufactured products naturally depends on new product sales. For this reason, the production and 
consumption of new products largely determine the amount of product used and the timing of produc-
tion. The cannibalization of new product sales will reduce the need for re-production in the future. This 
is not valid for poor quality products. Furthermore, a new product can determine the production capacity 
or market availability of a low-quality product; but this is not possible for remanufactured products that 
are produced due to external conditions such as product durability, use intensity and return conditions 
(Atasu, Guide & Van Wassenhove, 2010, p. 58).

According to Atasu et al. (2008), there is a green consumer segment that prefers remanufactured 
products. Accordingly, remanufactured products have a green image as they reduce the amount of waste 
and allow for the reuse of old materials and thereby they create a green image for producers. Thus, there 
are green consumers who prefer these products. On the other hand, it cannot be said that the remanu-
factured goods markets have a homogeneous structure. Atasu et al. (2010) divides the remanufactured 
product market into two customer types: newness-conscious and functionality-oriented. Innovation and 
quality for newness-conscious customers are equivalent. Therefore, they do not find remanufactured 
goods as functional as new products, and they have a lower perception of value about these products. 
They do not prefer to buy these products unless they offer very low prices compared to new products. 
Functionality-oriented customers are more concerned with the functionality of the product and do not 
equal functionality with quality. They compare new products with remanufactured products in terms of 
functionality. If they do not see any difference in terms of functionality, they prefer the remanufactured 
product if offered at a lower price (p. 63).

According to Abbey et al. (2015), 20-40% of consumers do not consider purchasing a remanufactured 
product at any price level and 60-80% of them are indifferent to these products (p. 32). In support of this 
research, Guide and Li (2010) concluded that consumers’ willing to pay remanufactured products was 
relatively low compared to new products. Michaud and Llerena (2006) and Hazen et al. (2012; 2017) 
define consumers’ reluctance to purchase remanufactured products as a low quality perception result-
ing from uncertainty in the remanufacturing process. They found that cost, quality and green product 
information about the products positively affected the perceived value of the products, while reducing 
the perceived risk. The high-risk perceptions of the consumers against the remanufactured products 
and the low value perceptions cause them to become suspicious to these products. For this reason, in 
order to build trust between remanufacturers, their own products and consumers, firms need to set high 
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quality standards for remanufactured goods and to provide them with documentation to guarantee these 
standards. In this way, the perception of value that is affected by consumers’ perception of quality, cost 
and green products increases (Wang & Hazen, 2016).

On the other hand, Michaud and Llerena (2011) stated that consumers tend to valued more than tradi-
tional products when they inform consumers that remanufactured products are green products. Hazen et 
al. (2017) identifies the factors that determine the quality of remanufactured products that will encourage 
consumers to purchase lifespan, specifications, serviceability as performance. Gaur et al. (2015) states 
that factors that encourage consumers’ intention to purchase remanufactured products are environmental 
consciousness, individual values, post-use perception, nature of purchase, and socio-cultural norms. 
Wang et al. (2013) determined that intent to purchase remanufactured products was directly influenced 
by the purchasing stance and perceived behavioral control, and indirectly from perceived risk, perceived 
benefit and product knowledge. Liao et al. (2015) states that manufacturers offer opportunities to give 
higher price proposals for their products’ remedies for remanufactured products. Similarly, Jimenez-
Parra et al. (2014) found that attitudes toward buying, subjective norms, price and social environment 
increase the consumers’ willingness to buy remanufactured products while marketing-related factors 
such as technological environment and distribution, design and brand reputation decrease it.

RESEARCH MODEL

The Theory of Planned Behavior and Extended Model Variables

In this study, young consumers’ purchasing behaviors of remanufactured laptops were examined based on 
Planned Behavior Theory. The Planned Behavior Theory (Ajzen, 1985, 1991) is based on the Theory of 
Reasoned Action developed by Fishbein and Ajzen (1975). According to the Planned Behavior Theory, 
there are three factors that guide human behavior. The first is the behavioral beliefs about the possible 
consequences of the behavior or other characteristics of the behavior. Second; normative beliefs about 
other people’s beliefs about normative expectations and third; beliefs about the existence of factors that 
can improve or prevent the performance of the behavior. Behavioral beliefs produce positive or nega-
tive attitudes towards behavior, normative beliefs result in perceived social pressure or subjective norm, 
and control beliefs result in perceived behavioral control related to the difficulty or ease of performing 
behavior (Ajzen, 2002, p. 665). According to the Planned Behavior Theory, attitude toward behavior, 
subjective norm and perceived behavioral control constitute three independent determinants of intention 
to behavior (Ajzen, 1991).

Attitude towards behavior is identified as refers to “the degree to which a person has a favorable or 
unfavorable evaluation or appraisal of the behavior in question” (Ajzen, 1991, p. 188). In other words, 
the positive attitude towards the behavior increases the possibility of the behavior, reducing the negative 
attitude. Attitude is an important determinant of intention toward behavior or behavior (Kotchen & Reil-
ing, 2000). It has been conducted that the attitude affects the intention towards behavior positively and 
significantly in the studies on purchasing behavior of eco-friendly products (Paul, Modi & Patel, 2016; 
Suki, 2016; Maichum, Parichatnon & Peng, 2016; Yadav & Pathak, 2017; Hsu, Chang & Yansritakul, 
2017; Nguyen, Lobo & Nguyen, 2017; Jaiswal & Kant, 2018) and remanufactured products (Jiménez-
Parra, Rubio & Vicente-Molina, 2014; Wang, Wiegerinck, Krikke & Zhang, 2013) in different countries 
and cultures. Based on the discussions in the literature, the following hypothesis has been formulated.
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Hypothesis One: Consumers’ attitude toward remanufactured products affects positively and significantly 
their intention to purchase remanufactured products.

Subjective norm refers to “the perceived social pressure to perform or not to perform the behavior” 
(Ajzen, 1991, p. 188). Subjective norm includes perceived behavioral expectations of various reference 
groups such as family, friends, peers, colleagues. The individual tends to meet the expectations of these 
references when he/she decides to perform the behavior or not (Han & Kim, 2010). Although some stud-
ies (Paul et al., 2016; Chaudhary & Bisai, 2018) in the literature did not find any relationship between 
subjective norm and the intention to purchase eco-friendly products, some studies (Maichum et al., 
2016; Hsu et al., 2017; Yadav & Pathak, 2017; Setyawan, Noermijati, Sunaryo & Aisjah, 2018) showed 
that the subjective norm has a positive and significant impact on the intention to purchase eco-friendly 
products. According to studies that examine the relationship between the subjective norm variable and 
remanufactured products, the subjective norm positively and significantly affects the intention to pur-
chase remanufactured products (Wang et al., 2013; Jimenez-Parra, 2014; Khor & Hazen, 2017). Based 
on research in the literature, the following hypothesis has been developed.

Hypothesis Two: The subjective norm influences consumers’ intention to purchase remanufactured 
products positively and significantly.

Perceived Behavioral Control is defined as “the perceived ease or difficulty of performing the 
behavior” (Ajzen, 1991, p. 188). Perceived behavioral control has an important role in the Theory of 
Planned Behavior. Perceived behavioral control is a result of the perceived power of control beliefs. 
Control belief is related to the difficulty or ease of performing behavior. Perceived power includes the 
assessment of the effects of factors related to difficulty or ease of performing the behavior (Ajzen, 1991; 
Yadav & Pathak, 2017). The researches on environmentally friendly products showed that the perceived 
behavioral control has a positive and significant effect on the intention to purchase environmentally 
friendly products (Maichum et al., 2016; Paul et al., 2016; Hsu et al., 2017; Yadav & Pathak, 2017; 
Chaudhary & Bisai, 2018; Setyawan et al., 2018). There is a little research on the relationship between 
perceived behavioral control and the intention to buy remanufactured products. While Khor and Hazen 
(2017) was found no significant relation between the perceived behavioral control and the intention to 
purchase remanufactured products, Wang et al. (2013) found out that the perceived behavioral control 

Figure 1. Proposed Research Model
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has a positive and significant effect on the intention to purchase remanufactured products. Based on the 
discussions in the literature, the following hypothesis has been developed.

Hypothesis Three: Perceived behavioral control (PBC) positively and significantly affects the willing-
ness of consumers to purchase remanufactured products.

Environmental concern is a concept used to express “the degree of belief, posture, and concern that an 
individual has against the environment” (Said, Ahmadun, Paim & Masud, 2003, p. 307). Environmental 
concern can be expressed more broadly as “consumers are aware of environmental problems and these 
problems can be expressed as assisting struggles to solve or signify the readiness to contribute person-
ally to their solution” (Dunlap & Jones, 2002, p. 485). Environmental concern constitutes the basis of 
environmental research and its consumers are seen as one of the key determinants of the decision-making 
process (Yadav & Pathak, 2016). In the studies conducted on environmentally friendly products, it 
has been found that environmental concern has a positive and significant effect on the attitude toward 
environmentally friendly products (Aman, Harun & Hussein, 2012; Maichum et al., 2016; Chaudhary 
& Bisai, 2018). Based on the findings in the literature, it can be said that consumers with high environ-
mental concerns have a more positive attitude towards environmentally friendly products. Therefore, 
the following hypothesis is submitted:

Hypothesis Four: Consumers’ environmental concern positively and significantly affect their attitudes 
towards remanufactured products.

The concept of environmental knowledge on remanufactured products is a newly emerging concept in 
the literature and is used by consumers to describe the level of knowledge about the economic benefits 
of remanufactured products (Wang & Kuah, 2018). The environmental knowledge of remanufactured 
products refers to the fact that significant resource and energy savings as well as solid waste reductions 
are achievable through the recovery of used components and their subsequent remanufacturing (Wang 
& Hazen, 2016). Suki (2016) found that green brand knowledge of environmentally friendly products 
positively and significantly affects the attitude towards environmentally friendly products. In Wang and 
Hazen’s (2016) study, it is concluded that the environmental knowledge of the remanufactured products 
positively and significantly affects the perceived value of the remanufactured products. Increasing the level 
of knowledge of consumers about the environmental, social and economic benefits of remanufactured 
products will lead to improved attitudes towards remanufactured products. The following hypothesis has 
been proposed from the researches.

Hypothesis Five: Environmental knowledge on consumers’ remanufactured products positively and 
significantly affects attitudes towards remanufactured products.

Consumer awareness is one of the key concepts that guide consumers in purchasing environmentally 
friendly products in the product market (Suki, 2013). Wang and Kuah (2018) found that the possibility 
of purchasing remanufactured products increases as the level of awareness for remanufactured products 
increases. In Suki’s (2013) study, it has been found that the price awareness of the eco-friendly products 
and the awareness of the brand image have a positive effect on the purchasing eco-friendly products, and 
that the awareness of eco-friendly products has no significant effect. It is also assumed that consumers 
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will develop more positive attitudes towards remanufactured products if their awareness of remanufactured 
products increases. In the light of the discussions in the literature, the following hypothesis is proposed.

Hypothesis Six: Consumers’ awareness of remanufactured products positively and significantly affects 
attitudes towards remanufactured products.

Methodology

The research population is composed of Ondokuz Mayis University students. Convenience sampling 
method was used as a sampling method. The data collected by using a survey from the students who 
volunteered to participate in the study. The data were collected by face-to-face interviews with partici-
pants in the university campus. 400 interviews were carried out. A number of 394 usable data were 
analyzed after the faulty survey form was removed. In Table 1, given the demographic characteristic of 
the participants.

A survey consisting of seven different scales has been used to gather empirical data in this study. The 
survey has been formed and adapted by using given studies and items in Table 2. The scales of the Envi-
ronmental Concern, Environmental Knowledge of Remanufactured Products and Perceived Behavioral 
Control consist of four items. The scales of the Attitude, Subjective Norm and Intention to Purchase 
have three items and the scale of the Awareness has two items. All measurement items in the scales 
were assessed using five-point Likert scales, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).

Table 1. Sample demographics

(N:394) n %

Gender

Female 238 60.4

Male 156 39.6

Class

Freshmen 72 18.3

2nd Class 59 15.0

3rd Class 119 30.2

4th Class 144 36.5

Age

17-20 74 18.8

21-23 258 65.5

24-27 48 12.2

28 and over 14 3.5

Income

0-65 USD 85 21.6

66-162 USD 185 47.0

163-243 USD 55 13.9

244 USD and over 69 17.5
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Partial least squares path analysis (PLS-SEM) was used in the analysis of data in the study (Ringle, 
Wende & Becker, 2015). Partial least squares path analysis is a variance based method used to predict 
the structural equation model. The purpose of partial least squares path analysis is to maximize the ex-
planatory variance of endogenous latent variables (Hair, Hult, Ringle & Sarstedt, 2014a: p. 30). Partial 
least squares path analysis includes a two-step assessment. The measurement model is assessed in the 
first stage and the structural model in the second stage (Sarstedt, Ringle, Smith, Reams & Hair, 2014: 
p. 108). In this study, the results of the factor loadings, composite reliability, Crobach’s alpha coeffi-
cient, average variance extracted and discriminant validity results were evaluated in the evaluation of 
the measurement model. In the evaluation of the model, the R2 values, the effect and significance of 
the path analysis, and the SRMR goodness of fit results were evaluated. In the literature, it is expected 
that the threshold values of the criteria used in the evaluation of the measurement model must be above 
0.50, if possible above 0.70, for factor loadings, C.Alfa and Composite Reliability (CR), the values must 

Table 2. Measures

Constructions and Measurement Items Resources

Environmental Concern
The balance of nature is very fragile and can easily be upside down. 
When people intervene in nature, this usually results in disaster. 
People have to live in harmony with nature to survive. 
People are abusing the environment seriously.

Yadav & Pathak (2016)

Environmental Knowledge of Remanufactured Products
Remanufactured products are environmentally friendly products. 
Remanufactured products help to conserve resources. 
Remanufactured products reduce the amount of waste. 
Remanufactured products reduce the amount of pollution.

Wang & Kuah (2018)

Awareness
I understand very well what a remanufactured product is. 
I know very well how a product is remanufactured.

Wang & Kuah (2018)

Attitude
I like the idea of buying remanufactured products. 
I have a positive attitude to buy remanufactured products. 
Buying remanufactured products is a good idea.

Khor & Hazen (2017)

Subjective Norm
People I care about their ideas (family, friends, and colleagues) support me to buy remanufactured 
products. 
People who value my opinion and who are important to me (friends, family, and colleagues) agree with 
me about buying a remanufactured laptop because its low priced. 
Most people (friends, family, colleagues) that I care about their ideas think that I should not buy 
remanufactured laptops because they think I will stay away from significant improvements (cutting 
edge technology, performance, etc.).

Jimenez-Parra et al. (2014), 
Khor & Hazen (2017)

Perceived Behavioral Control
I know where to buy remanufactured products. 
I have the resources (such as time and money) to buy remanufactured products. 
It is entirely up to me to buy remanufactured products. 
The decision to buy remanufactured products is entirely under my control.

Khor & Hazen (2017)

Intention to Purchase
I intend to buy remanufactured products as remanufactured products are beneficial to the environment. 
Since remanufactured products are environmental protection features, I hope to receive remanufactured 
products in the future. 
Overall, I am happy to buy remanufactured products because they are environmentally friendly.

Wang et al. (2018)
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be above 0.70 and for Average Variance Extracted (AVE), the values must be above 0.50 (Hair, Black, 
Babin, Abderson & Tatham, 2006; Hair et al., 2014a; Hair, Sarstedt, Hopkins & Kuppelwieser, 2014b; 
Sarstedt et al., 2014). The Table 3 below shows the statistics of the measurement model.

As seen from Table 3, factor loadings are higher than 0.50; Crobach’s Alpha and Composite Reliability 
(C.R.) values are higher than 0.70 and the average variance extracted values are higher than 0.50. Ac-
cording to measurement model modification two statements are removed due to fact that factor loading 
is lower than 0.50. Removed statements are PBC1 and SN3.

The Fornell and Larcker criterion was used to evaluate discriminant validity. According to the Fornell 
and Larcker criteria, in order for the model to be valid for discriminant, the square root of the average 
variance extracted (AVE) must be higher than the correlation between all structures and each expression 
(Fornell and Larcker, 1981).

When the values in the table are examined, it is seen that the research model provides the discriminant 
validity. When the results of the measurement model are evaluated, it is seen that the research model is 
a valid and reliable model. As the measurement model criteria are provided, the second step of evalua-
tion of the structural model is partial least squares path analysis. One of the commonly used measures 
in evaluating the structural model is R2. The R2 coefficient expresses the combined effects of exogenous 

Table 3. Statistics on the Measurement Model

Variable Items Factor Load C.Alpha C.R. AVE

Attitude

ATT1 0.915

0.899 0.937 0.832ATT2 0.920

ATT3 0.901

Awareness
AW1 0.917

0.718 0.874 0.777AW2 0.845

Environmental 
Concern

EC1 0.744

EC2 0.782

0.827 0.885 0.658EC3 0.858

EC4 0.855

Intention

INT1 0.921

0.745 0.857 0.669INT2 0.921

INT3 0.899

Perceived 
Behavioral Control

PBC2 0.695

0.901 0.938 0.835PBC3 0.874

PBC4 0.872

Environmental 
Knowledge of 
Remanufactured 
Products

RP3 0.889

0.898 0.929 0.766
RP4 0.846

RP1 0.861

RP2 0.904

Subjective Norm
SN1 0.910

0.795 0.907 0.830
SN2 0.911
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latent variables on endogenous latent variables. R2 has a value of 0 to 1. It is expected that this value will 
be above 0.20 in consumer researches while it is expected to be over 0.25, 0.50 and 0.75 in marketing 
researches (Hair et al., 2014a; Hair, Ringle, & Sarstedt, 2011). In this study, R2 value of attitude variable 
is 0.395 and R2 value of intention variable is 0.654. In other words, environmental concern, awareness 
and environmental knowledge variables of remanufactured products explain approximately 40% of the 
attitude toward remanufactured products and attitude, subjective norm, and perceived behavioral control 
variables represent about 65% of the intention to purchase. SRMR value is 0.061, which is acceptable.

According to the results of the research model path analysis, the strongest relationship is between 
attitudes towards remanufactured products and intention to purchase for remanufactured products. The 
attitude towards remanufactured products positively and significantly affects the intention to purchase. 
The subjective norm variable affects the intention to purchase remanufactured products positively and 
significantly. It has been reached the result that perceived behavioral control, another variant of planned 
behavior theory, has no effect on the intention to purchase remanufactured products. The environmental 
knowledge of remanufactured products, awareness, and environmental concern variables of remanufactured 
products positively and significantly affect the attitude toward remanufactured products, respectively.

Table 4. Results of Discriminant Validity of the Research Model according to Fornell-Larcker Criteria

1 2 3 4 5 6 7

Attitude (1) 0.912*

Awareness (2) 0.399 0.881*

Environmental Concern (3) 0.441 0.235 0.811*

Perceived Behavioral 
Control (4) 0.390 0.561 0.426 0.818*

Intention to Purchase (5) 0.785 0.437 0.435 0.407 0.914*

Environmental knowledge 
of Remanufactured 
Products (6)

0.575 0.359 0.533 0.451 0.536 0.875*

Subjective Norm (7) 0.504 0.541 0.357 0.474 0.558 0.456 0.911*

* Bold elements placed on the diagonal line represent the square root of AVE

Table 5. Results of the Research Model Path Analysis

Path Coefficient t Statistics p Value Result

Environmental Concern -> Attitude 0.175 3.476 0.001 Supported

Environmental knowledge of Remanufactured 
Products -> Attitude 0.405 6.815 0.000 Supported

Awareness -> Attitude 0.212 4.450 0.000 Supported

Attitude -> Intention 0.665 17.212 0.000 Supported

Subjective Norm -> Intention 0.197 4.551 0.000 Supported

Perceived Behavioral Control -> Intention 0.054 1.381 0.168 Not Supported
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FUTURE RESEARCH DIRECTIONS

The focus of the work carried out with closed loop supply chain and sustainable supply chain manage-
ment practices are often seen as supply-oriented. Although the studies on the demand part of this topic 
have recently increased, it is still a limited number. For this reason, in the future, researchers’ focus on 
the consumer-oriented research of the recovery activities within the closed loop supply chain will enable 
the development of the literature and application. The increase in studies examining consumer behavior 
will improve the identification of purchasing motivations and barriers for remanufactured products and 
will facilitate communication strategies and identification of remanufactured product markets. Although 
theories and practices related to remanufacturing are more preliminary in developed countries, they 
have also great potential for both consumers and producers for developing countries. The realization of 
studies on remanufacturing practices, especially in developing countries, will facilitate the spread and 
development of theory and practice.

CONCLUSION

Many strategies and practices are being developed in the economic, environmental and social dimensions 
of sustainability to ensure sustainable development. Supply chain management practices contribute to 
sustainable development by creating closed-loop supply chains. As one of the closed chain supply chain 
management recovery activities and the output of remanufacturing, remanufactured products have a key 
role in ensuring the sustainability of the supply chain. In this study, remanufacturing and remanufactured 
products, consumers who are one of the founders of the supply chain in both forward and reverse flow, 
have been examined in this study from the perspective of young consumers. In order for the closed-loop 
supply chain to be successful, every recovery activity must meet consumer expectations. Products and 
services that are not purchased by the consumer will mean that investments made for narrowly business 
and for the supply chain in a broader scope, labor and time are wasted. For this reason, businesses that 
are particularly interested in closed-chain supply chain practices need to understand consumer behavior 
and to know what motivations and barriers to purchasing products and services are that are the outcomes 
of recovery.

In this study, remanufactured products were examined from a young consumer perspective and pur-
chasing behaviors were tried to be explained with a model. The model of planned behavior theory was 
expanded by including environmental concern, environmental knowledge of remanufactured products, 
and awareness as an antecedent of attitude variables. Variables in the research model explain approxi-
mately 40% of the attitude towards remanufactured products and about 65% of the intention to purchase. 
For consumer behavior studies these ratios seem to be at acceptable levels.

In the study, it has been found that environmental concern affects the attitude variable positively 
and significantly. As young consumers increase their sensitivity to environmental issues, they appear to 
have developed a positive attitude towards remanufactured products. It can be said that consumers who 
are conscious of nature’s sensitivity to this sensitive balance and the influence of human beings can 
have a favorable attitude on remanufactured products. In the researches in the literature, it is stated that 
environmental concern is an important determinant of purchasing behavior towards environmentally 
friendly products (Kim & Choi, 2005; Paul et al., 2016; Yadav & Pathak, 2016).
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The influence of the environmental knowledge of remanufactured products has been tested as another 
antecedent of the study. Environmental knowledge of remanufactured products positively and signifi-
cantly affects attitude. Young consumers can develop a more positive attitude when they have knowledge 
of the environmentally friendly of remanufactured products. As Wang and Hazen (2016) stated in the 
study, environmental knowledge of remanufactured products positively influences the perceived value 
of remanufactured products.

It was concluded that the other variable that affected the attitude was awareness. It is seen that young 
consumers have developed a more positive attitude as the level of awareness for remanufactured prod-
ucts increases. Wang and Kuah (2018) found that the probability of purchasing increases as the level of 
awareness for remanufactured products increases.

While the attitude and subjective norm which two variables of planned behavior theory positively 
and significantly affect the intention to purchase for the remanufactured products, no significant effect 
on the intention to purchase of perceived behavioral control has been found. It is seen that attitude has 
a strong influence on the intention to purchase remanufactured products. The positive perceptions and 
feelings that young consumers have developed for remanufactured products strongly increase their inten-
tion to purchase. It has been reached the result in the Jimenez-Parra et al. (2014) and Wang et al. (2013) 
studies on remanufactured products that attitude similarly affects positively and significantly intention 
to purchase. The subjective norm variable that represents various reference groups like family, friends, 
and colleagues positively and significantly influence the intention to purchase. It can be said that think-
ing in the same way of various reference groups with individuals strengthen the intention to purchase. 
It has been found that the subjective norm variable influences the intention to purchase positively and 
significantly in studies conducted in the literature (Jimenez-Parra et al., 2014; Wang et al., 2013; Khor 
& Hazen, 2017). Perceived behavioral control was seen to have no significant effect on the intention 
to purchase. Perceived behavioral control represents beliefs that the individual has adequate resources 
to perform the behavior and that the control is in itself. Depending on the factors beyond the control of 
the individual like that remanufactured products are not widely available at the point of purchase, the 
need for special effort and labor to purchase may result in the emergence of such a result. Similarly, in 
the literature, it has been found that behavioral control perceived in the study of Khor and Hazen (2017) 
does not have a significant effect on the intention to overtake.

Based on the findings of this research; it can be said that remanufactured product producers primar-
ily need to improve marketing activities in order to develop a positive attitude towards remanufactured 
products. So they could draw attention of the young consumers to remanufactured products. In develop-
ing a positive attitude, it can be useful to run various activities, events and advertising campaigns which 
contain briefing remanufactured products’ solutions to environmental problems.
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KEY TERMS AND DEFINITIONS

Environmentally Friendly Product: Product that does not harm environment during production, 
consumption and disposing and has eco-label.

Forward Supply Chain: Flow of products, services and information from the supplier to the cus-
tomer in the supply chain.

Green Marketing: As defined by the American Marketing Associations (AMA): “(environments 
definition) The efforts by organizations to produce, promote, package, and reclaim products in a manner 
that is sensitive or responsive to ecological concerns.”

Recycling: Activities for recovering materials such as glass, wood, metal, plastic by various processing.
Remanufacturing: A production strategy that aims to produce new product from used products 

which considers reusing, refurbishing, replacing components manufacturing processes and production 
of new products in terms of technical specifications, warranty and performance.

Responsible Consumer: Consumers who do not harm the environment with natural resources and 
product consumption behaviors.

Reverse Logistics: The whole of the activities related to managing the product flow in the opposite 
direction from points such as customers, retailers, waste collection centers in the supply chain.
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ABSTRACT

The increase in the number of health institutions, developments in technology, and the use of devices and 
materials utilized in diagnosis and treatments have increased the types and amount of medical waste. 
Therefore, it has become a necessity to reduce the health problems, remove the risks that may arise for 
human health, and protect the environment by effectively managing the medical wastes that are the results 
of the activities of health institutions. Hazardous medical wastes that harm humans and environmental 
health are a risk factor for the whole society. For this reason, removal, collection, temporary storage, 
recycling, transportation, and disposal of medical wastes without harming people and the environment 
includes technical, administrative, and legal processes. This study summarizes the current literature for 
sustainable waste management, its relationship to environmental and human health, and international 
legislation on waste management.

INTRODUCTION

Medical waste management has become one of the complex and challenging processes humanity faces 
due to the rapid growth in global population and increased demand for health care. Waste coming from 
health institutions is called hospital waste and it causes environmental pollution. Such waste may create 
significant health risks for hospital workers, patients, and the community (Ozder, Teker, Eker, Altındis, 
Kocaakman, & Karabay, 2013, p. 1). For this reason, in terms of human and environmental health, it is 
very important that waste resources are used efficiently, and that medical waste is disposed of without 
harming human and environmental health. Medical waste is a particular type of waste that can create 
risks in this sense (Gao, Shi, Mo, Nie, Yang, Rozelle, & Sylvia, 2018, p. 2). Ineffective management 
of waste adversely affects the environment and human health (Abdulla, Qdais, & Rabi, 2008, p. 450). 
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Sustainable waste management is an important issue in terms of environmental and economic develop-
ment, and protection of human and environmental health. (Cansaran, 2010, p. 1). Therefore, the aim in 
waste management is to provide an ecological and economic balance in a sustainable environment and 
to enforce policy and laws that will provide benefits to the individual and the society (Aydemir, 2017, 
p. 295; Akkucuk, 2017).

Medical waste may consist of infectious, radioactive, toxic, or genotoxic substances as a result 
of activities carried out by hospitals, clinics, laboratories, and veterinary clinics (Insa, Zamorano, & 
López, 2010, p. 1049). Such waste constitutes environmental and occupational health risks (Ali, Wang, 
Chaudhry, & Geng, 2017, p. 1). In addition, it is generated at health centers, dental clinics, acupuncture 
centers, patient care at home, and other institutions where medical care and treatment is provided (Insa 
et al., 2010, p. 1049).

Waste generated during health services carry more environmental and human health risks than other 
wastes. This situation requires the safe management of medical waste and the completion of related 
processes with reliable methods (Aydemir, 2017, p. 296). If such waste is not managed and destroyed 
using proper methods, it poses serious threats to human health and the environment. For this reason, it 
is necessary to separate the waste in the place where it is produced and to manage it in accordance with 
legal regulations (Ozder et al., 2013, p. 1).

The objective of this article is to evaluate the relationship between sustainable medical waste man-
agement and the environmental and human health and to monitor international legislation in the light 
of literature.

SUSTAINABLE MEDICAL WASTE MANAGEMENT

Definition of Medical Waste

The term ‘medical waste’ is defined as “the flow of waste collected from health institutions, research 
facilities, laboratories and from emergency aid donations, according to the World Health Organization 
(WHO) (Örgev & Utku, 2017; Gencer & Akkucuk, 2016). It also refers to residues resulting from health 
services and medical procedures performed in hospitals, clinics, laboratories, veterinary clinics, and 
research centers (Windfeld & Brooks, 2015, p. 99). Hospital waste is a specific type of waste that car-
ries a high potential of infection and injury (Amin, Gul, & Mehrab, 2013, p. 2). The recent definition 
of medical waste by World Health Organization also includes the waste that is generated as a result of 
healthcare services given at home (Windfeld & Brooks, 2015, p. 99).

In addition, wastes from small or scattered sources such as wastes generated during home medical 
care (dialysis, insulin injections) are included in the scope of medical wastes (Örgev & Utku, 2017). The 
definition of medical waste varies from country to country. While medical waste is defined as “waste 
generated by research related to human and/or animal health” in Chapter 18 of the European Waste Cata-
log of European Union, it is defined as “waste generated by the diagnosis, treatment, or immunization of 
human beings or animals, and by the related research or production and testing of biological products” 
in the USA at the Medical Waste Tracking Act of 1988 (Windfeld & Brooks, 2015, p. 99).

Medical waste is all kinds of waste that cause infection when they come into contact with humans, 
generated by medical, nursing, patient care, dental, veterinary, pharmaceutical or similar applications 
and treatment, care, education, and research or blood collection (Güvez, Dege, & Eren, 2012, p. 42).
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Hospital waste, regulated medical waste, and infectious medical waste are concepts that are universally 
accepted and that can be used in place of medical waste (Windfeld & Brooks, 2015, p. 99).

Medical Waste Generation

There are many studies on the amount of medical waste generated in health institutions (Windfeld & 
Brooks, 2015, p. 99). According to the data of World Health Organization, quantities of generated medical 
waste vary depending on the level of development of countries, level of income, and number and capac-
ity of health institutions (Cesaro & Belgiorno, 2017, p. 1820). The amount of medical waste depends 
on many factors such as waste management techniques, the type of health facility, and the number of 
patients accepted in the health facility (Cesaro & Belgiorno, 2017, p. 1820). In developed countries, 
the average amount of waste per bed is 1.1 to 1.2 kg. Approximately 0.4 to 0.5 kg of this is hazardous 
waste. On an annual basis, 465,000 tons of medical waste in the USA, 150,000 tons in Italy, 200,000 
tons in the UK, and 21,000 tons in Australia is generated (Akbolat, Işık, Dede, & Çimen, 2011, p. 133). 
It is generated in health-related research institutions, hospitals, health education and training institutions, 
clinics, laboratories, blood banks, and veterinary institutes. Waste from the health services provided at 
home can also be evaluated in this context (Aydemir, 2017, p. 299). Waste generation data, generation 
rates in different medical areas, and calculation of income from planning, budgeting, and recycling can 
be used to generate optimization of waste management systems and general data in the assessments of 
environmental impact (Chartier, Emmanuel, Pieper, Prüss, Rushbrook, Stringer, Townend, Wilburn, & 
Zghondi, 2014). Table 1 shows the approximate percentage of waste type per total waste in health care 
institutions (Meyer, 2007, p. 508; Örgev & Utku, 2017).

The most common measure that is used to measure the amount of medical waste produced in health-
care facilities is dividing the total waste kilogram the hospital produces daily by the number of occupied 
beds (Windfeld & Brooks, 2015, p. 101). Gathering data for a month or more gives clearer results about 
waste. For waste minimization, an inventory of recyclable materials and their quantities is required. In 
addition to calculating average ratios, the data range or standard deviation information is also important 
for dissemination of data (Chartier et al., 2014).

The rate of medical waste production varies from country to country in accordance with the level of 
economic development, while also depending on the size and type of the institution. Table 2 shows the 
average medical waste generation rate in hospitals in different countries and cities (Hossain, Santhanam, 
Norulaini, & Omar, 2011, p. 757).

Table 1. Approximate percentage of waste type per total waste in health care institutions (Örgev & Utku, 
2017)

Waste Type Percentage (%)

Non-infectious waste 80

Pathological waste and infectious waste 15

Chemical or pharmaceutical waste 3

Sharps waste 1

Pressurized cylinders, broken thermometers, etc. < 1
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Developed countries generate more medical waste than developing countries. The data of World 
Health Organization show that North America generates 7-10 kg of medical waste per day and bed, 
while South America generates 3 kg of waste per day and bed. This difference is also found in European 
and Asian countries. Western Europe produces 3-6 kg per bed and day, Eastern Europe 1.4-2 kg, rich 
countries in Asia 2.5 kg, and poor countries 1.8-2 kg. Present data shows that the amount of medical 
waste generation depends on the level of economic development of the region. It also draws attention 
to the fact that North America produces the most amount of waste due to its higher level of economic 
development. The reason for this is the lifestyle of people and higher consumption of goods and services 
in developed countries. In addition, the use of disposable equipment and packaging materials instead of 
reusable products in health centers in developed countries increases waste generation. (Hossain et al., 
2011, p. 757).

Table 2. Resource: Alagöz and Kocasoy (2008)

Country/City
Waste 

generation 
rate

Non-clinical 
waste, %

Clinical 
waste, %

Generation 
period

Number of 
sample Region References

Algeria 0.7-1.22 kg/
bed/day 75-90 10-25

16 September 
to 10 October, 
2006

10 Africa Bendjoudi et 
al. (2009)

Libya 1.3 kg/patient/
day 72 26 N/A 14 Africa Sawalem et al. 

(2009)

South Africa 0.60 kg/
patient/day 60.74 39.26 April and July, 

2003 2 Africa Nemathaga et 
al. (2008)

Taiwan 2.41-3.26 kg/
bed/day N/A N/A N/A 150 Asia Cheng et al. 

(2009)

Brazil 2.63 kg/bed/
day 80-85 15-20

September 
2001 to March 
2002

N/A South 
America

Da Silva et al. 
(2005)

Jordan 6.10 kg/
patient/day N/A N/A

March to 
September, 
2004

14 Asia Bdour et al. 
(2007)

Ulaanbaatar, 
Mongolia

1.4-3.0 kg/
patient/day 70.67 29.43 January and 

February 2005 56 Asia Shinee et al. 
(2008)

Dhaka, 
Bangladesh

1.71 kg/bed/
day 79 21 Over 5 months 

in 2006 69 Asia
Patwary et 
al. (2009a, 
2009b)

Croatia 2.4 kg per 
capita 86 14 N/A 151 Europe Marincovic et 

al. (2008)

El-Beheira 
Governorate, 
Egypt

2.07 kg/bed/
day 60.10 38.9 6 months 

period in 2008 8 Africa Abd El-Salam 
(2010)

Sylhet city 
Bangladesh

0.934 kg/bed/
day 63.97 36.03 July 2003 to 

June 2004 17 Asia
Kaisar Alam 
Sarkar et al. 
(2006)

Binzhou 
District, China

1.22 kg/bed/
day N/A N/A

December 
2006 to 
January 2007

6 Asia Ruoyan et al. 
(2010)

Greece 8.4 kg/bed/day 83.33 16.67 N/A N/A Europe Tsakona et al. 
(2007)
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Classification of Medical Waste

Medical waste “is waste generated during the processes of diagnosis, treatment, or vaccination of humans 
or animals” (Windfeld & Brooks, 2015, p. 99; Amin et al., 2013, p. 988). In Japan, they are categorized 
as contagious and non-contagious waste, while in Turkey, they are categorized as infectious, pathological, 
and sharp waste that may cause stab wounds (Cesaro & Belgiorno, 2017, p. 1019). An important part of 
the medical waste contains a wide variety of pathogenic substances and dangerous substances (Cesaro 
& Belgiorno, 2017, p. 1820). The infectious, harmful, cytotoxic, and chemical properties of medical 
waste make it dangerous. This creates a risk of infection for healthcare professionals and the whole com-
munity. Estimated mortality in the USA, including infections of healthcare workers, is 17-57 cases per 
one million workers (Meyer, 2007, p. 508; Örgev & Utku, 2017). Medical waste that is not properly used 
and not properly destroyed constitutes a high risk of infection. This threatens the healthcare personnel 
and human health through the dissemination of microorganisms from healthcare facilities (Windfeld & 
Brooks, 2015, p. 99; Amin et al., 2013, p. 988). According to the World Health Organization (WHO), 
75% to 90% of the waste generated by healthcare providers is household waste. Household waste is often 
called ‘non-hazardous’ or ‘healthcare waste.’ It mainly includes packaging wastes. The remaining 10-
25% of medical waste is waste that may be contagious, toxic, or radioactive. Hazardous waste is the type 
of waste that can create various environmental and health risks (Chartier et al., 2014; Ali et al., 2017, 
p. 1; Akkucuk & Gencer, 2017). Classification of hazardous medical waste is summarized in Table 3.

Table 3. Hazardous Medical Waste

Waste category Description and examples

Hazardous Medical Waste

Sharps waste
Used or not used cutter and piercer tools (e.g. hypodermic, intravenous, or other needles; 
auto-disable syringes; needle-syringes; infusion sets; scalpels; pipettes; knives; broken 
glass)

Infectious waste

Waste suspected of containing pathogens and bearing the risk of disease transmission 
(e.g. waste contaminated with blood and other body fluids, laboratory cultures and 
microbiological stocks; waste from patients infected with highly contagious diseases lying 
in isolation wards)

Pathological waste Human tissues, organs, or fluids; body parts; fetuses; unused blood products

Pharmaceutical waste, cytotoxic waste
Drugs that are expired or are no longer needed; substances contaminated by or containing 
pharmaceuticals. Cytotoxic waste containing substances with genotoxic properties (e.g., 
waste containing cytostatic drugs frequently used in cancer therapy, genotoxic chemicals)

Chemical waste
Waste materials containing chemical substances (e.g. laboratory reagents; photographic 
developer; disinfectants that are expired or no longer needed; solvents; heavy metals such 
as batteries, broken thermometers, and blood pressure monitors)

Radioactive waste
Waste materials containing radioactive substances (e.g. liquid substances not used in 
radiotherapy or laboratory research, contaminated glassware, packages or absorbent papers; 
urine and feces taken from patients treated with radionuclides; leakproof resources)

Non-hazardous or general healthcare waste Any biological, chemical, radioactive, or physically non-hazardous waste
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Medical Waste Management

Medical waste management is considered a critical issue worldwide and an important step in improving 
general quality of health institutions (Cesaro & Belgiorno, 2017, p. 1820). The aim of waste manage-
ment is to economically collect, separate, make reusable, and dispose of waste in a safe way without 
harming human and environmental health (Özerol, 2005, p. 436). Waste management is the process 
of generating, transporting, storing, separating, recycling, and disposing of wastes (Insa et al. 2010, p. 
1055) and carrying out these processes in accordance with the legislation. (Tıbbi Atıkların Kontrolü 
Yönetmeliği, 2017). Waste that is originating from health institutions, that remains in the air, water, and 
soil permanently, and disrupts ecological balance are classified as hazardous waste (Cansaran, 2010, p. 
18). Medical waste management is the prevention of potential environmental risks that hazardous waste 
creates and the elimination of risks it creates for public health (Örgev & Utku, 2017). Medical waste 
consists of hazardous and non-hazardous waste (Amin et al., 2013, p. 989).

Effective management of medical waste is possible with waste management plans at the national and 
local levels in order to accurately identify medical waste sources, separate reusable waste, minimize 
waste, ensure recycling processes at the lowest cost, and identify disposal methods. A waste management 
team is formed within this plan and the authorities and responsibilities of team members are established 
(Özerol, 2005, p. 436).

Separation at the source should always be the responsibility of the waste generator. The process of 
separation should be carried out as close as to the source of waste as possible and the waste should be 
transported to the storage areas after being separated. In addition, temporary storage and transportation 
should be done in a proper way. Separation, transportation, and final disposal of waste should be car-
ried out by a properly trained team (Örgev & Utku, 2017). Waste management in health facilities is an 
important environmental and social obligation and therefore requires proper planning (Amin et al., 2013, 
p. 3). The basic planning steps of medical waste management are as follows:

• Increasing awareness of workers regarding medical waste and environmental health,
• The establishment of an environment commission in the health institution and the appointment of 

a chief coordinator,
• The environmental control of all areas in the hospital where waste is generated,
• Identifying all waste materials through a specific questionnaire,
• In order to reduce the amount of medical waste, reviewing the steps of production and consumption,
• Identification and classification of waste in accordance with governmental legislation and 

regulations,
• Training all employees on medical waste and management, and carrying out internal inspection
• Allocation of responsibilities to employees,
• Reuse, recycling, other rescue operations and, as a last resort, ensuring safe and environmentally 

friendly waste management,
• Ensuring that waste is processed or disposed of in an appropriate area,
• Initiation of documentation activities. In particular, ISO 14001 environmental management sys-

tems and standards (Meyer, 2007, p. 510; Insa et al., 2010, p. 1050).

Especially during waste processing, contact with shredders, contagious and dangerous substances 
through lacerations is the risk that most frequently occurs for environmental and human health (Cesaro 
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& Belgiorno, 2017, p. 1820). For these reasons, quantitative evaluation of medical waste generation data, 
determination of objectives, planning, increase of cooperation of personnel, equipment purchases (e.g. 
weighing scales, protective equipment), data collection, necessary analyses, and suggestions should be 
made. Managers responsible for medical waste should approximately determine the areas that generate 
waste, types and amounts of waste, and conduct on-site inspections with certain frequencies to ensure 
waste management. In waste assessment activities, control should be provided until the final stage of 
the process by monitoring existing practices, making necessary improvements, ensuring that health 
professionals are informed and sensitive about waste management, and providing recycling if possible 
(Chartier et al., 2014; Amin et al., 2013, p. 989).

Separation, Collection, Transportation, and Temporary Storage of Medical Waste

Appropriate separation, collection, temporary transportation, storage, and disposal rules and procedures 
must be applied in order to prevent the harmful effects of medical waste generated in health institutions. 
Separation of medical waste is the separation of infected waste from domestic and recyclable waste at 
the place where it is produced. Medical waste is collected separately at the source without mixing with 
other wastes and placed in separate plastic bags (Cansaran, 2010). The collecting team transports it to 
the temporary storage area in accordance with the type of the waste. Medical waste may in no way be 
mixed with municipal waste, packaging waste, hazardous waste, and other such waste. Biologically 
hazardous waste should be placed in red bags. The red bags must be marked in an attention-grabbing 
way with the label “Biohazardous Waste” or the international biological hazard symbol for biohazards. 
These bags must be made resistant to tearing, puncturing, explosion, and transportation (Shiffman, 1999, 
p. 321). In hospitals and other healthcare facilities, wastes are often separated in color-coded boxes or 
bags, and a different type of waste is stored in each storage. Separately colored bags or boxes are used 
for each type of waste (Windfeld & Brooks, 2015, p. 103; Tıbbi Atıkların Kontrolü Yönetmeliği, 2017).

Waste with cutting and piercing properties is collected in boxes or containers made of hard plastic 
with “SHARPS WASTE” label, that are puncture resistant, leakproof, or labeled with black international 
biological hazard symbol “BIOHAZARD.” These containers are resistant to perforation, tearing, break-
age, and explosion and watertight and leakproof, apart from other medical wastes, (Windfeld & Brooks, 
2015, p. 103; Tıbbi Atıkların Kontrolü Yönetmeliği, 2017).

Pathological waste is separated from other medical waste by the black “International Biohazard” 
emblem and black writing “Attention! Pathological Medical Waste” in red plastic containers. These 
containers may never be opened, emptied, and recycled after being filled. Blood bags and body parts 
and organs that have not been treated with any chemical can be collected in medical waste bags. Liquid 
medical wastes, on the other hand, are thickened with appropriate absorbent materials and put in medical 
waste bags (Tıbbi Atıkların Kontrolü Yönetmeliği, 2017).

Temporary storage of medical waste is done in an area where medical waste containers with the 
Code §11831O are stored for collection or processing (Shiffman, 1999). These temporary storage areas 
must be secured to prevent access to unauthorized persons. They should be marked with warning signs 
that are easily readable from 25 meters. They must show warning signs in English and Spanish or other 
languages determined by the infection control staff or the local executive office (Shiffman, 1999, p. 
321; Windfeld & Brooks, 2015, p. 103). In countries where medical waste transportation is developed, 
international regulations have been introduced for the transportation of dangerous substances on the 
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highway known as ADR. Only a licensed carrier can transport the waste. Different methods are used to 
transport contaminated and clean waste of hospitals in these countries (Ali et al., 2017, p. 6).

Training staff on separation, collection, transportation, and temporary storage of medical waste con-
stitutes the basis for ensuring proper waste management (Cesaro & Belgiorno, 2017).

Methods of Medical Waste Disposal

Since they can adversely affect human and environmental health in various ways, disposal or transformation 
of medical wastes into non-hazardous substances (Cesaro & Belgiorno, 2017, p. 1820) protects human 
and environmental health (Cansaran, 2010). It has been seen that depending on various factors (type of 
waste, capacity of disposal system, investment and application costs) the method of waste disposal can 
be selected from various methods (Özerol, 2005, p. 444; Windfeld, & Brooks, 2015, p. 103). Methods of 
medical waste disposal are burning, autoclaving, land filling, recycling, using electron beam technology, 
irradiating, thermal methods, biological and chemical sterilization, etc. Burying the waste is a common 
method. This method has negative effects on the environment and human health due to the atmospheric 
release of methane gas and other toxic gases that have explosive properties. However, in many Euro-
pean countries all waste materials are buried in the soil (Özerol, 2005, p. 444). Some countries such as 
Germany, Slovenia, Portugal, etc. have gradually removed medical waste incineration furnaces to avoid 
environmental pollution. On the other hand, some developed countries such as Korea have adopted other 
non-hospital waste disposal methods such as steam sterilization, landfilling, and incineration (Ali et al., 
2017, p. 7). The most common methods of medical solid waste disposal, especially in developing coun-
tries, are dumping into a landfill, storage, or incineration. These disposal methods are cheaper. However, 
these methods are seen as a potential source of infection for human health and environmental pollution. 
The reason is that this uncontrolled medical waste transmits infectious pathogenic microorganisms to 
the environment by direct contact or indirect contact through inhalation, swallowing, food chain, or main 
pathogenic species (Hossain et al., 2011, p. 759). However, it has been seen that in many countries of 
the world medical waste is not disposed of under appropriate conditions. Optimal disposal of medical 
waste is very important in terms of protecting the health of healthcare workers and the society, protect-
ing the economic benefits and protecting the environment. It also plays an important role in preventing 
environmental contamination and reducing injuries (Hassan, Ahmed, Rahman, & Biswas, 2008).

Impact of Medical Waste on Environment and Human Health

The proper handling, treatment, and disposal of waste will reduce costs and protect the environment 
and human health. The waste from the treatment of patients suffering from infectious diseases can be 
transmitted either directly through contact or indirectly through the environment. Contagion of infec-
tious diseases is a serious issue. For this reason, an appropriate waste management system is essential 
(Örgev & Utku, 2017). Inadequate management of medical waste causes a risk of infection and injury to 
the personnel who is in contact with this waste due to improper treatment and disposal. It also increases 
the risk of environmental pollution. Especially during the processing of waste, contact with shredders, 
and contagious and dangerous substances through lacerations is the risk that most frequently occurs for 
environmental and human health (Cesaro & Belgiorno, 2017, p. 1820).
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International Legislations and Basic Regulations on Medical Waste

Reducing risks to human health and environment associated with medical waste management is often 
controlled by specific national legislations or guidelines that result in different outcomes (Cesaro & 
Belgiorno, 2017, p. 1825). To do medical waste management with a certain system, many countries 
have prepared legislations and implementation guidelines to protect the environment and reduce the 
risks to human health (Insa et al., 2010, p. 1049). Directive 75/442/EEC on waste is the first regulation 
issued by the European Economic Community to protect human health and the environment against the 
harmful effects of waste collection, transportation, treatment, storage, and eventual disposal (Insa et al., 
2010, p. 1050).

World Health Organization, 1983; US Environmental Protection Agency, 1986; US Environmental 
Protection Agency, 1991; The US Centers for Disease Control and Prevention, 1978 and many other 
countries have already set strict rules for the management of contagious waste substances from medical 
institutions (Örgev & Utku, 2017, p. 295). In this context, many European countries have defined medical 
wastes by categorizing them according to their characteristics in order to provide the most appropriate 
methods of packaging, storage, treatment, and disposal, and have enacted legal regulations (Cesaro & 
Belgiorno, 2017, p. 1820). In 1991, a European steering committee was set up to examine medical waste 
problems and this committee prepared a series of proposals submitted to the European Commission in 
1997 (Insa et al., 2010, p. 1049). Because the United States (USA), Canada, the European Union (EU) 
and the United Kingdom (UK) are rich G7 member countries with developed economies, the European 
Union (including the UK) is a group of nations and some countries classified as upper middle income 
contains (Windfeld & Brooks, 2015, p. 101). Among the federal agencies involved in the control of 
medical waste, the most known are CDC (Centers for Disease Control), OSHA (Occupational Safety 
and Health Administration), and EPA (Environmental Protection Agency) (Erdoğan, 2018, p. 99).

The proportion of medical waste generated in the continents of Africa (South Africa, Algeria, Egypt, 
Libya) and Asia (Bangladesh, Mongolia) is much higher than in developing countries in the European 
continent (Croatia, Greece). The reason is that developed countries follow advanced legislation and 
guidelines during the collection of waste and apply various procedures to minimize the generation of 
medical waste in the process of disposal, storage, and transportation of waste. On the other hand, medi-
cal waste is not fully known in developing countries yet, and it is still taken up and disposed of with 
non-medical waste (Hossain et al., 2011, p. 757).

Since 1993, Environmental Impact Assessment (Çevresel Etki Değerlendirmesi -- ÇED) is being 
applied in Turkey. Within the scope of ÇED regulation, it is obligatory to take the ÇED document. The 
aim of the ÇED is to reduce the use of natural resources, to minimize waste generation, to improve waste 
disposal management, to prevent economic losses, and to enable people to live in a healthier environ-
ment by providing a sustainable environment. ÇED Regulation was enforced in 2013 (T.C. Çevre ve 
Orman Bakanlığı, 2005). In Turkey starting from 1991, regulations relating to general waste manage-
ment, including medical waste, have been developed in line with waste diversity and European Union 
legislation, and this has continued with adjustments in legislation in accordance with the conditions of 
the country (T.C. Çevre ve Orman Bakanlığı, 2005; Aydemir, 2017, p. 297). With the “Medical Waste 
Control Regulation” (Tıbbi Atıkların Kontrolü Yönetmeliği -- TAKY) published in the Official Gazette 
with the date 22.07.2005 and number 25883, applications regarding medical waste were organized 
(Akbolat et al., 2011, p. 132). In general, inadequate medical waste management is a major problem in 
developing countries. In these countries, insufficient financial investment, lack of effective control, and 
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lack of training of personnel in the context of waste management cause insufficient waste management. 
In addition, lack of a waste management manual and national legislation in health services is one of 
these reasons (Hossain et al., 2011, p. 755).

Legislations and basic regulations in developing countries are presented below in Table 4 (Ali et al., 
2017, p. 3).

Sustainable Medical Waste Management

Environmental protection began in the 1970s as a result of protests of ecological groups and, at the same 
time, with the emergence of the concept of sustainable development. The most important goal of sustain-
able development is to protect the environment from potentially adverse effects, from the big increase 
in waste generation, and the rapid consumption of non-renewable resources (Insa et al., 2010, p. 1049). 
It can be defined as protecting the necessary elements for social, economic, and ecological systems, 
not wasting resources, ensuring recycling, and reusing resources in a way that they can be reproduced. 
Protecting the necessary elements for social, economic and ecological systems can be defined as not 
wasting resources, ensuring recycling, and reusing resources in a reproducible way.

Table 4. Hospital waste legislations and regulatory authorities

Country Regulatory authority Legislation Reference

China
Ministry of Health, State 
Environmental Protection 
Administration

Medical Waste Control Act 380, Regulation 287 Yong et al. 2009

Jordon Ministry of Health Medical Waste Management Regulations, 2001 Abdulla et al., 2008

Iran Ministry of Health Medical Waste Management Regulations, 2008 Taghipour et al., 2014

Brazil National Environmental Council 
of Brazil CONAMA (2001) Resolution No. 283 Da Silva et al., 2005

Turkey Ministry of Environment and 
Forestry Medical Waste Control Regulation, 1993, 2005 Birpinar et al., 2009

Egypt Ministry of Environment Decree No. 338/1995 and No. 1741/2005 of 
Environmental Law No. 4 (1994) Abd El-Salam, 2010

Cameroon Ministry of Public Health 1964, Law on The Conservation of Public Health, 
1996 Framework Health Law Manga et al., 2011

Botswana National Conservation Strategy 
Agency

Clinical Waste Management Code of Practice of 
1996 Mbongwe et al., 2008

India Ministry of Environment and 
Forests

Bio-Medical Waste (Management and Handling) 
Rules, 1998 Hanumantha Rao, 2009

Mauritius Ministry of Health, Ministry of 
Environment

Public Health Act, 1925 and Standards for 
Hazardous Waste Regulations, 2001 Mohee, 2005

Laos Ministry of Health Healthcare Waste Management Regulation, 2004 Phengxay, 2005

Pakistan Ministry of Environment Hospital Waste Management Rules, 2005 Khattak, 2009

Serbia Ministry of Health National Guide for the Safe Management of HCW 
in Serbia, 2009 Stankovic et al., 2008

Vietnam Ministry of Health Regulation on Healthcare Waste Management Visvanathan, 2006

Nepal Ministry of Population and 
Environment

National Health Care Waste Management 
Guidelines, 2002

Chandra Shekhar Yadav, 
2002
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Resource consumption and minimizing emissions and negative environmental impacts, including all 
waste, is addressed in the context of environmental sustainability. One of the important aspects of sus-
tainability is waste management. The necessity of removing wastes in a way sensitive to the environment 
and human health and destroying them in economical ways has introduced the concept of sustainable 
waste management. Effective use of resources that underlies sustainability is achieved through recycling, 
reusing, and producing energy and compost from incineration of waste (Örgev & Utku, 2017; Akkucuk 
& Sekercioglu, 2016). Various financial problems, the education and awareness of health profession-
als, and the lack of public awareness are the main problems in these issues. Similarly, it is important 
to educate all stakeholders, the municipal staff, patients, hospital personnel, visitors, and disposers of 
waste that are responsible for off-site transportation of hospital waste, and also the general public, about 
handling hazardous medical waste and dangers of managing it. For this reason, it is important to com-
pare and monitor the goals of the trainings and the real results (Ali et al., 2017, p. 3). Research shows 
that appropriate management reduces the generation of infectious waste by up to 15%, resulting in less 
environmental and health problems in the storage, transportation, and disposal of hospital waste. In this 
context, regular trainings should be given to hospital personnel in order to make their behavior and at-
titudes about waste management sustainable (Alagöz & Kocasoy, 2008). In addition, managers need to 
ensure that medical waste is being disposed of in the most cost-effective way and with the least amount 
of health risk to employees and the community. For this reason, thorough and periodic health screening 
should be done to healthcare workers at regular intervals (Studnicki, 1992).

CONCLUSION AND RECOMMENDATIONS

In this study, literature on waste management was examined in order to evaluate the environment and 
human health relation, sustainable waste management, and regulations related to international legisla-
tion on waste management. The definition of medical waste and sustainable medical waste management 
systems, classification of waste, waste management, and implementation process were also presented. 
In addition, international regulations for the management of medical waste were examined.

Sustainable waste management will provide a sustainable environment for future generations, con-
servation of natural resources, and consequently economic success. More importantly, it will prevent the 
harm medical waste may cause to human health. For this purpose, awareness of the community should be 
increased starting with the of education of the medical staff in protecting the environmental and human 
health. In the field of medical waste management, regulations should be extended to standardize basic 
principles by taking into consideration the characteristics of the region to which international and local 
waste management will be applied. The examination of the relevant legislation in waste management 
constitutes the first step in the establishment of the waste management project through the evaluation 
of the region, institution, and area in which the applications will be managed in accordance with the 
legislation. Procedures and implementation instructions of medical waste management should be pre-
pared, and training should be provided on management of the waste and protection of the environment 
to all personnel, patients, and their relatives. Close monitoring of internal supervision is recommended 
for sustainable waste management.
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In health facilities, collection, separation, and recycling-repurposing plans of medical waste mate-
rials provides a safe environment for the protection of human and environmental health. Moreover, it 
will reduce the exposure of healthcare professionals and patients to infectious waste, reduce costs in 
healthcare facilities, and make a significant contribution to ensuring a viable environment and sustain-
able development for future generations.
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KEY TERMS AND DEFINITIONS

Disposal: Destroying waste by various methods when waste generation is inevitable.
Environmental Health: The external factors that affect living beings in a certain environment and 

the precautions taken to protect them.
Hazardous Waste: All waste that is harmful to the environment and human health.
Medical Waste: Includes all the waste generated during the procedures performed at health institu-

tions, research facilities, and laboratories, and during medical services provided at home.
Medical Waste Management: Taking the necessary precautions to prevent potential environmental 

hazards that hazardous waste creates and to remove the risks it poses for community health.
Sustainability: Taking precautions to ensure that the needs of future generations can be met while 

currently meeting the needs of people, and to maintain this situation.
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