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ABSTRACT

Despite theconsiderableconcentrationonsustainablesupplychainmanagement(SSCM)among
manufacturingorganizations,Iranianmanufacturingcompaniesarestillintheinitialstage.Dueto
significantdevelopmentinmanufacturingindustriesinIran,environmentalconcernshavebecomethe
highestconcernsforstakeholders.SSCMpracticeshaveastraightforwardlinkagewithenvironmental
performance.Consequently,thisquestionwasraisedthatwhataretheimpactsofadoptingSSCM
practicesonenvironmentalperformance(EP)inIranianmanufacturingcompanies?Accordingtothe
resultsofthisstudy,thefollowingoutcomeshaveobtained:thereisapositiverelationshipbetween
sustainablepurchasingandsustainablelogisticsandinternalenvironmentalmanagement(IEM).On
thecontrary,sustainableproductionandsustainabledesignhavenotasignificantrelationshipwith
IEM.Inaddition,thefindingsindicatethepositiveandsignificanteffectofSSCMpracticesonEP.

KEywoRdS
Environmental Performance (EP), Internal Environmental Management (IEM), Iranian Manufacturing, 
Manufacturing Organisations, Multiple Regressions Model, Sustainable Supply Chain Management (SSCM)

1. INTRodUCTIoN

Thissectionattemptstoprovideanoutlineofthebackground,scope,researchquestionandobjectives,
researchsignificance,andresearchstructureinthisstudy.

1.1. Research Background
Oneof themostsignificant leveragesandcompetitiveadvantageof thecurrentbusinessclimate
isappropriatemanagementofsupplychains(Bratic,2011;CarterandEllram,2003).Thegeneral
consciousnessandknowledgeregardingenvironmentalaspectsalongwithconcentrationonsupply
chain management are growing (Giunipero et al., 2008). Intensive pressures are being exerted
fromregulatorybodiesregardingclearanceofenvironmentalandethicalperformanceindifferent
organisations.Inaddition,increasingexpectationofstakeholdersalongwithpressuresfrominstitutions
playasignificantroleinshiftingfromthetraditionalsupplychainmanagement(SCM)toSustainable
SupplyChainManagement(SSCM)(Kumaretal.,2014a;Lozano,2008;Vezzolietal.,2012).Due
tovariousprocessesandoperationsinSCMwithdirectimpactsontheenvironmentalaspect,the
continualmeasurementofenvironmentalperformanceisessential(Handfieldetal.,2005).

SSCMintegratesSCMandsustainabledevelopment(SD)supportcompaniestodecreasetheir
currentSCMcostsandattainaconsiderablecompetitivesuperiority(SeuringandMüller,2008).In
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thelastdecade,significantnumbersofliteratureandindustriesindicateparticularinterestregarding
twocontents:SSCMandGreenSupplyChainManagement(GSCM).Thisparticularfocusrelieson
thefactthattheyareoptimisticaboutminimisingadverseeffectsontheenvironmentbyadopting
SSCMpractices(Mudgaletal.,2009;Lozanoetal.,2015).

However,Zhuetal.(2013)debatethatthereisalackofcomprehensiveliteraturebyfocusingon
thecausalrelationshipbetweenSSCMconstructsandtheirequivalentperformanceoutcomes.This
inadequacyismoresignificantinemergingcountries,suchasIran,comparedtodevelopedcountries,
suchastheUK(JayaramandAvittathur,2015).

According to latest ranking of the World Economic Forum (2018) based on the Inclusive
DevelopmentIndex(IDI),Iranranks27thamongthe74emergingcountries,whichillustratesa0.92%
decreasebetween2012and2016.Thethreemainpillarsthatweremeasuredinthisassessmentinclude
growthanddevelopment,inclusion,andintergenerationalequityandsustainability.Eachpillaris
evaluatedusingthekeyperformanceindicatorssuchasGDPpercapitagrowth,labourproactivity
growth,netincometrend,povertytrend,carbonintensitytrend,etc.Lithuania,Hungary,Azerbaijan,
Latvia,Poland,Panama,Croatia,Uruguay,Chile,andRomaniaarethetop10themergingcountries
inthislist.

Consequently, this study attempts to identify the potential impacts of SSCM practices on
environmental performance and bridge the knowledge gap in the recent literature. This study
particularly concentrated on manufacturing organisations in Iran. Manufacturing companies, as
the considerable consumers of the energy and other resources, can have extensive impacts on
environmentalperformance.Bothglobalanddomesticareascanbeaffectedbytheconsequences
of this considerable resource consumption and its corresponding environmental destruction by
manufacturingsections(Kuiketal.,2011).

1.2. Research Scope
ThemainaimofthispaperisevaluatingtheimplicationofadoptingSSCMpracticesonenvironmental
performance(EP)outcomes.Inaddition,InternalEnvironmentalManagement(IEM)asoneofthe
significantapproachesforsuccessfulSSCMimplementationisevaluated.IntermsofIEM,thisresearch
attemptstorealiseitsimpactonfourspecificSSCMpractices.Thesepracticesincludesustainable
purchasing (SPr), sustainabledesign (SD), sustainable logistics (SL),andsustainableproduction
(SP).Furthermore,thecause-and-effectrelationshipbetweenSSCMpracticesandEPisinvestigated.

Moreover,asmentionedbeforethegeographicallocationforcollectingdatainthisresearchis
inIran,withafocusonmanufacturingcompanies.Theselectedorganisationsinthisstudyinclude
fourpetrochemicalcompanies,oneagriculturecompany,andonesteelmanufacturingcompany.

1.3. Research Questions and objectives
ConsideringtheidentifiedresearchgapsinevaluatingSSCMadoptionanditsimpactsonenvironmental
performance,themajorresearchquestionofthisstudyisasfollows:

RQ1: What are the impacts of adopting Sustainable Supply Chain Management practices on
environmentalperformanceinIranianmanufacturingcompanies?

Accordingly,themajoraimofthisresearchisgeneratingaconceptualframeworkforrealising
thelinkagebetweenSSCMadoptionandenvironmentalperformance.Thisresearchlookstoanswer
theproposedresearchquestionbymeetingtheseobjectives:

• RealisetheessentialSustainableSupplyChainManagementpracticesinIranianmanufacturing
organisations.
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• Investigate the Internal Environmental Management effects on Sustainable Supply Chain
Managementpractice.

• Evaluate Sustainable Supply Chain Management practice’s impacts on Environmental
Performance.

• Conceptualise and test the Internal Environmental Management- Sustainable Supply Chain
Managementpractices-EnvironmentalPerformancemodel.

1.4. Research Significance
Inthissection,bothacademicandpracticalsignificancearerepresented.

1.4.1. Academic Significance
AlthoughinitialstudiesevaluatedthelinkagebetweentheadoptionsofSSCMpracticesandEP(Lee
etal.,2012;ZhuandSarkis,2004),contemporaryresearchinterrogatedthepreviousstudiesaboutthis
relationship(WalkerandJones,2012).Duetoexistingdoubtsassociatedwiththecurrentknowledge,
furtherresearchisrequired.Thisresearchwasattemptedgeneratinginformationthatminimisesthe
gapsanduncertaintiesinthecurrentliterature.

1.4.2. Practical Significance
This research provided a beneficial vision for both managers and regulatory bodies who try to
implementtheSSCMpracticesandaimtoimprovetheSSCMagenda,respectively.Producersand
manufacturingcompaniescanachievemanagerialvisionregardinghowtoimproveenvironmental
outcomesalongwiththeirsupplychainprocessesbyadoptingSSCMpracticeintheirorganisations.
Hence,legislatorscantakeasignificantunderstandingofhowtoenhancetheintentionofSSCM
implementationinmanufacturingcompanies.

Ontheotherhand,SSCMcontent,particularlyinEPdimension,isnotanexploredresearch
agendaintheIranianmanufacturingcompanies(FeizpourandMehrjardi,2014).Accordingly,this
researchiscompletelypracticalforIranianmanufacturingcompaniesastheinitialstepofevaluating
impactsofSSCMpracticesonEP.Basedonthisresearch,theyalsocanrecognisethecriticalrole
ofIEMapproachonmoresuccessfulSSCMimplementationintheirfirms.

1.5. Research Structure
Thisstudyisstructuredintofivedifferentsection.Thefirstsection(Introduction)providedanoutline
ofthisstudy.Theresearchbackground,researchscope,researchobjectives,andquestionarethemain
sectionsoftheintroduction.Inaddition,researchsignificanceandstructureofthisstudywerereviewed.

Inthesecondsection(LiteratureReview),accordingtorelatedliterature,theoreticalbackground
andkeyresearchclustersareprovided.ThesedeterminetherelevantSSCMpracticesthatsupports
theconceptualframework(IEM-SSCMpractices-EP)generated.Thisframeworkisusedtoefficiently
answerthemainresearchquestion.Also,inthissection,theconceptualisationofthetheoreticalmodel
and the reasonsfor theadditionof the researchconstructs into themodelareargued.Moreover,
hypotheses regarding twodifferentmodelsareproposed.The firstmodel isused toevaluate the
relationshipbetweenIEMadoptionandSSCMpractice.Thesecondmodelisusedtoinvestigatethe
linkagebetweenSSCMpracticeandEPoutcomes.Thefinalpartofsection2presentstheresearch
model.

TheresearchmethodologyisoutlinedinSection3andincludesthephilosophy,approach,strategy,
andresearchdesign.Furthermore, thedatacollectionandanalysismethodsarepresented in this
section.AnalysisandResultsinsection4presentsthedataanalysismethodofmultipleregressions
anditsdescriptivefindings.Thissectionillustratesthestructureofdatapreparation,dataquality
assessmentstepsandfinallymeasurementassessmentmodel.Throughthecriticaldiscussions,based
ontheresults,causalrelationshipsbetweenIEMandSSCMpracticesandSSCMadoptionandEP
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outcomesisspecified.Section5(Conclusions)revisitstheresearchobjectives,answerstheresearch
question,andtheoutcomesaresummarised.

2. LITERATURE REVIEw

ThemajorgoalofthissectionistoevaluatetheliteratureaboutSSCMtodeterminethebackground
ofthetheoreticalconceptsrelatedtotheresearchaspects.Accordingly, thissectionanalysesand
expandsthecoreresearchclustersforansweringtheresearchquestion.Inaddition,basedonthe
researchobjectives,themainconcentrationofthisresearchisidentifyingtheconceptualframework
ofSSCMpracticesandtheirimpactonEP.

2.1. Supply Chain Moving Toward Sustainability
Businessactivitysteadilybegantoconcentrateonenvironmentalaspectsfromthe2000ssimultaneously
withrevolutionsinqualityandsupplychain(Srivastava,2007).Meanwhile,becauseoflogiccontrolin
automation,machinery,andassemblyproductionlines,theproductionvolumeconsiderablyincreased
(Tuetal.,2001;NahmandVonderembse,2002).

However,increasingproductionexerteddirecteffectsonenvironmentalissuessuchaspollution,
different typesofwaste, andemissions (Vonderembseet al., 1997).Subsequently, as a result of
employing the traditional supplychain in theproductionprocess,diverseadverseenvironmental
consequences occurred, such as emission and global warming (Sarkis, 2006). Due to various
environmental considerations, regulatory bodies and business companies attempted to employ
approaches that make a balance between economic and environmental performance (Nahm and
Vonderembse,2002).Moreover,inthe1990s,duetothehighlevelofcompetition(Skinner,1985)
andhighcustomers’expectations,mostoftheindustriesandbusinessesemployedpullsysteminstead
ofpushsystemintheirsupplychainprocesses.Theseexpectationsincludequality,differentiation,
accessibilityand,environmentallyfriendlymerchandiseandservices(CarterandEaston,2011).The
existingpressuresandexpectationsgeneratedtheinfrastructureforshiftingoftraditionalSCMto
SSCM(MooreandBabu,2008).

2.2. Sustainable Supply Chain Management (SSCM)
Inthelasttwentyyears,variouscompaniesattempttoutilisethesustainabilitycontexttowardtheir
decisions-makingaboutdifferentactions(SeuringandGold,2013).DyllickandHockerts(2002)state
thatSSCMisestablishedthroughthecombinationoftwofundamentalprinciples:SDandSCM.Hall
andMatos(2010)debatethat,asaresultofconcentratingstrategicvalueofsustainabilityinlinewith
thesupplychain,theSSCMcontextemerged.TheydobelievethatconsiderabledriversofSSCMare
increasingperformance’sdurabilityinthevariousorganisationaswellasfocusingonsustainability
importanceinbusinessefficiency.SSCMwasidentifiedasthesystemformanagingthreeimportant
flows;material,money,andinformationthroughoutthesupplychainprocesseswhileconsidering
dimensionsofSD(SeuringandMuller2008,p.1700).SeuringandMuller(2008)alsoarguethat
sustainabledevelopmentdimensionswerespecifiedascrucialdriversandexpectationsofstakeholders.

Somesignificantaspectsarenotmentionedinthesustainabilitydefinition.Theseaspectsinclude
riskmanagement,strategy,culture,andtransparency(CarterandRogers,2008).Aspresentedinthe
followingparagraphs,therearerelationshipsbetweentheseaspectsandessentialtriplebottomline
insustainabilityframework.

FirmsshouldrealiseandspecifythevariousrisksconcerningSSCMpracticesandestablishthe
appropriateriskmanagementsystemintheirorganisationforpredictingandovercomingtheserisks
(CarterandRogers,2008,p.366).AccordingtoCarterandRogers(2008),transparencycanconsider
asasignificantdriverforestablishingfastpacecommunicationamongdifferentcorporatesandtheir
stakeholders.Itwasperceivedthatperformingwithtransparencyregardingsustainabilitydimensions
ismorecost-effectiveandstraightforwardforacompanyinthelong-term.Organisations,inorderto



International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

41

employthetransparencyprinciples,throughaproactiveattitude,shouldconsidertheirstakeholder’s
requirementsandreporttheirprogresstothem.

Intermsofthestrategyaspectinthesustainabilityframework,CarterandRogers(2008)believe
thatsustainabilitychallengesandinitiativesshouldconsiderandmanagethecorporatestrategyin
differentorganisations.Simultaneously,theystatedthatexpandingtheculturetofosterinnovation
besidetheeconomicconcernsareessentialtoadoptingasustainabilityapproachinorganisations.

Subsequently,CarterandRogers(2008,p.368)basedonmentionedaspectsandthecoretriple
bottomlineofsustainabilitydefinedtheSSCMasstrategic.Theyarguethisstrategyisessentialfor
achievingtheorganisation’sgoalsinthewholedimensionsofsocial,environmental,andeconomic.

TeutebergandWittstruck(2010)byadoptingCarterandRogers(2008)andElkington(2004)
studiesgeneratedthe‘HouseofSSCM.’Thetriplebottomlinewasthemainprincipleforbuildingthe
SSCMhouse.Theystatedthatsustainability’sdimensionswerefundamentalelementsforsustaining
balanceintheSSCMhouse.‘Riskandcompliancemanagement’isconsideredasthefoundation
ofthisbuilding.Inaddition,‘Laws,Standards,andRegulations’areanotherinitialstageregarding
SSCMthatformthefoundationofSSCMhouse.Addressingmaintainingthelong-termprofitsand
advantagesindifferentorganisations,consideringtheenvironmentalandmarketrisks,arecrucial
inthismodel.

2.3. SSCM in Iranian Manufacturing Companies
DuetoimplementationofSSCMpracticesinIranianmanufacturingcompanies,theyhaveobtained
considerable improvement in their environmental performance. However, they are in the initial
phaseofSSCMimplementationandrequirefurtherprogresscomparingtoindustriesindeveloped
countries (Zhu andSarkis, 2007). Iran as an emergingmarket economyhas enormouspotential
forgreaterexpansion(FeizpourandMehrjardi,2014).However,thisfastpacegrowthhadexplicit
impactsonitsenvironmentalaspects,suchasenhancingemissionandpollution.Theseenvironmental
damagesareconsideredastrategicproblemfortheIraniangovernment.Subsequently,inorderto
minimisethenegativeimpactsofindustries’actionsontheenvironmentaldimension,theIranian
government was declared diverse regulations (Tan et al., 2014). Concerning motivating Iranian
manufacturingorganisationstotakevoluntaryresponsibilityinenvironmentalsafetyandprotection,
thegovernmentestablishedvariousgreenmotivations.Proactiveandpreventiveactionsarerecent
activitiesbytheIraniangovernmenttomitigatetheenvironmentaldamagesatinitialstages(Soltani
etal.,2015).Evaluationandselectionofsuppliersbasedonenvironmentalcertificationisoneof
theproactiveactionsthatthegovernmenthasundertakeninIranianmanufacturingcompanies.They
havealsoconsideredspecialrewardsformanufacturingcompaniesthathaveimplementedsustainable
production.Thisisdonebyemployingactivitiessuchasremanufacturing,recycling,andreusing,which
cansupportorganisationstoreduceresourceconsumptionanddifferenttypesofwasting(Zhuetal.
2008c).ThemostSSCMpracticesthatwereplacedinIraniangovernmentpriorityincludesustainable
purchasing,sustainableproduction,sustainabledesign,sustainabledistribution(Govidanetal,2014a).

ThisstudyhasdescribedthefourpracticesaccordingtoSSCMframeworkandtheirdeveloping
importanceforIranianmanufacturingcompanies.ThefourmainSSCMinitiativesincludesustainable
production,sustainabledesign,sustainablelogistics,sustainablepurchasing.Theseinitiativescancover
themoresignificantactivitiesinsideandoutsideoforganisationsacrosstheSSCM(Zhuetal.,2005).

ThesegroupsofSSCMinitiativescontributetothemanufacturingorganisationtohelpminimise
thenegativeimpactsontheenvironmentalaspectacrosstheirproducts’lifecycle.Thecycleoften
startsbydesigningprocessesandconsistoffunctionsfromsourcingtothedisposal(Zsidisinand
Siferd,2001).

Thehypothesesinthisresearchareproposedbasedonthecontingencyprospect.Inaddition,these
hypothesesadoptedbyvariousscholarsforgeneratingcauseandeffectlinkage(CarterandJennings,
2004).Thecontingencyprospectindicatesthatexpectedhypothesesarerightorwrongunderevery
circumstanceandassistthisstudytorejectoracceptthehypotheses(Layder,1988).
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2.4. Hypothesis development
Themainobjectiveofthissectionisindicatinghypothesesbytheoreticalfoundationregardingthe
linkagebetweenIEM-SSCMpractices-EPwiththeexperimentalconfirmationwithintheinterrelated
literature.Thehypothesesinthisresearchareproposedbasedonthecontingencyprospect.Inaddition,
thesehypothesesadoptedbyvariousscholarsforgeneratingcauseandeffectlinkage(Greenetal.,
2012b;CarterandJennings,2004).Thecontingencyprospectindicatesthatexpectedhypotheses
arerightorwrongundereverycircumstanceandassistthisstudytorejectoracceptthehypotheses
(Layder,1988).

2.5. Internal Environmental Management (IEM) and SSCM practices
Initially,theIEMincorporateappreciablepracticesthatincludesengagementandcommitmentof
managersinthedifferentlevels;implementationoftotalqualityenvironmentalmanagement(TQEM);
achievingISO14001certification;evaluatingenvironmentalconformitybyadoptingauditingplan
(Greenetal.,2012a;Zhuetal.,2008a;SeuringandMuller,2008).

TheIEMpracticesaresupposedtocontainastraightforwardrelationshipwiththesuccessful
adoptionofSPr,SP,SDandSL(Hsuetal.,2013;HuandHsu,2010).Furthermore,thepiecesof
evidencewithinliteraturerepresentthelinkagebetweenimplementationoftheSPr,SP,SDandSL
practicesandtheIEM(Sarkisetal.,2010;Hsuetal.,2013;HuandHsu,2010).

Thefollowinghypothesesareproposedbasedonthepreviousdiscussion:

• H1a:InternalEnvironmentManagementhaspositiveimpactsonSustainablePurchasing
• H1b:InternalEnvironmentManagementhaspositiveimpactsSustainableProduction
• H1c:InternalEnvironmentManagementhaspositiveimpactsonSustainableLogistics
• H1d:InternalEnvironmentManagementhaspositiveimpactsonSustainableDesign

2.6. SSCM Practices and EP
As mentioned before, SSCM practices were employed due to requirements from the regulatory
organisationsandotherdrivers,andtheadoptionofSSCMpracticeswaspredictedtohaveimpactson
EP(Greenetal.,2012a).Inessence,duetoenvironmentallyfriendlyfeaturesofSSCMpractices,their
adoptioncanminimisematerialsandenergyusage,totalwastestypes,airpollution,andemissionsthat
wholeoftheseconstructswereusedformeasurementofEP(SeuringandMuller,2008).Therefore,
thefollowinghypothesesareproposed:

• H2a:SustainablePurchasinghaspositiveimpactsonEnvironmentalPerformance
• H2b:SustainableProductionhaspositiveimpactsonEnvironmentalPerformance
• H2c:SustainableLogisticshaspositiveimpactsonEnvironmentalPerformance
• H2d:SustainableDesignhaspositiveimpactsonEnvironmentalPerformance

Figure1illustratesthefinalresearchmodelinthisresearch.

3. RESEARCH METHodoLoGy

ThevastmajorityofoutstandingauthorssuchasSaundersetal.(2009)andBrymanandBell(2015)
mentioned the followingphilosophical research in theirstudiesparticularly inbusiness research:
positivism,realism,interpretivism,andpragmatism.Thetwoessentialresearchphilosophiesthat
isadoptedinSCMandoperationmanagementstudiesarepositivismandinterpretivism(Golicic
andDavis,2012).Positivismisdefinedasaphilosophicalviewthatverifiesinformationthrough
arationalapproach(Saundersetal.,2009).Thisresearchhasadoptedthepositivistphilosophyto
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developtheresearchmodelaccordingtoassociatedtheories.Thisparadigmsupportsthisstudyto
notonlydeveloptheoryviautilisingcausalitiesbutalsotestingtheadoptedtheorythroughempirical
investigation(Saundersetal.,2009).Moreover,statisticaltechniquesareimportantandapplicablein
positivistresearch.Thereasonliesinthefactthatthisphilosophyfollowsthestructuredframework
inthestudytoshowtherealityoftheobjective(Carsonetal.,2001).Incontrast,Interpretivismhas
notfollowedarigidstructuraltechniqueandemployedacustomisedandflexiblestructureinthe
study(Carsonetal.,2001).

Thecommonresearchapproachesthatarebroadlyusedinbusinessresearchesarecategorised
intothreemajorgroups.Thesegroupsincludedeductive,inductiveorabductiveresearchapproaches
(Bryman,2001).Duetotheexplanatoryapproachinthisstudy,thedeductivemethodwasconsidered
asthemostappropriateresearchapproachfortestingtheoriesanddevelopingaconceptualframework
(Bryman, 2001). The deductive researches approach is in line with positivism philosophy. The
reasonliesinthefactthatthemostpriorityofthedeductiveresearchismostlyoncauseandeffect
connection.Whileininductiveresearchthemainpurposeisfindingphenomenabycomprehensive
analysis(Saundersetal.,2009).Furthermore,commonlyquantitativeresearchesinthesupplychain
areasadoptedthedeductiveapproachregardingtestingtheirtheories(Chicksandetal.,2012).

In line with the selected research methodology in this study, the quantitative method was
adoptedfortestingcurrenttheoriesandknowledge.Thismethodisdeemedadequatebecauseithas
thepotentialforaccomplishingappropriateinvestigationtorespondtothemainresearchquestion
(BrymanandBell,2015).

Theroleoftheresearchstrategyisfundamentalthroughvarioussocialresearches.Itisconsidered
asafacilitatorforansweringtheresearchquestion(Saundersetal.,2009).Inthisstudy,thesurvey
approachwasemployedasaresearchstrategy.Itsupportsthisresearchtocomplywithitsprincipal
objectivesandrespondtotheresearchquestion.Sincethesurveystrategyisinfluencedbythelogic
of the deductive approach, it employs the empirical investigation for testing current knowledge

Figure 1. Research model with hypotheses
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(BrymanandBell,2015).Inaddition,thesurveystrategyisaffectedbythemainaimoftheresearch,
whichasmentionedbeforeisexplanatory.Generally,explanatoryresearchhasemployedsurveysor
experimentsintheresearch(Bryman,2001).Thesurveyisconsideredasthemostfrequentlyadopted
researchstrategyinSCMarea,whichisfollowedbycasestudiesstrategy(MentzerandKahn,1995;
Giuniperoetal.,2008;Chicksandetal.2012).Itisclearlyseenthattheselectionofresearchstrategy
typeisaccordinglyaffectedbythetypesofresearchquestion(s)(Bryman,2001).

BrymanandBell(2015)dobelievethatmakingadecisionaboutthedatacollectionmethodis
widelyrelatedtotheavailabilityofresourcessuchastimeandmoney.Inaddition,theproficiencyofthe
researchersalsoplayedasignificantroleinthechoiceofdatacollectiontechniques.Accordingly,the
surveyquestionnaireisconsideredasanappropriatemethodbecauseitisaquick,explicit,inexpensive,
andadequateinstrumentforachievingthenecessaryinformationacrossresearchquestions(Forza,
2002).Theself-administeredandinterviewer-administeredquestionnairesaretwomajorgroupsof
businessresearch.Theself-administeredquestionnairesincludedelivery-collection,Internet-mediated,
andpostalquestionnaires.Inthistypeofquestionnaires,theresearchersdonotneedtobepresent
forcollectingdataandthequestionnairewillbesentandreceivedbyemailorweb-basedservice.
Theinterviewer-administeredquestionnairesareorganisedinterviewsthatresearchersarerequired
tobepresent fordata collection (Saunders et al., 2009).An Internet-mediated self-administered
questionnaireisadoptedinthisstudyfortestingandexplainingthecausallinkagebetweendifferent
constructsinthisresearch.However,duetopoorinternetconnectioninsometargetcitiesinIran
andothersecurityissuesindifferentcompanies,thequestionnairesweresentandreceivedbyemail.

Thesurveyquestionnaireinthisstudycontainsthreemainparts.SectionAiscollectingdata
abouttheparticipantsandtheirorganisations.SectionBandCadoptedthefivepointsLikert-type
scale.ThepreliminaryresearchforthismeasurementscaleinSSCMpracticeswasdevelopedby
ZhuandSarkis (2004).Subsequently,Zhuetal. (2008a)add theperformanceoutcome into this
measurement.TheexistingstatusofSSCMpracticesinthedifferentIranianmanufacturingfirmsis
evaluatedinsectionB.ThepredictedenvironmentalperformanceoutcomesareanalysedbysectionC
inthisquestionnaire.MostparticipantsinthissurveyaremanagerlevelinSCMprocesses.Choosing
themanagerleveltoassistinthisstudybecausetheycouldprovidemorepreciseandaccurateresults.

ThisstudyemployedthemeasurementscaleofZhuetal.(2008a)indevelopingthesurvey.In
addition,measurementscalesbyotherauthors indifferent journalssuchasGreenetal. (2012a);
Leeetal.(2012);Hollosetal.(2012);Zhuetal.(2010);Zhuetal.(2013)wasconsideredforthis
research.Itshouldbementionedthat,mostofthementionedresearchersadoptedthismeasurement
scaleparticularlyformanufacturingsectors(Zhuetal.,2013).Asthedatasourcesofthisstudyare
Iranianmanufacturingcompanies,thesurveyquestionnairewasgeneratedintwoversionsofEnglish
andPersianlanguage.Therefore,thePersianquestionnairesaretranslatedintoEnglishafterreceiving
fromparticipants.Themultipleregressionanalysismethodswereselectedasthemaindataanalysis
methodinthisresearch.

In this study, the multiple regression method first requires considering SSCM practices as
dependentvariablesandIEMastheindependentvariable.Then,inthenextphase,theSSCMpractices
isconsideredastheindependentvariableandenvironmentalperformanceasthedependentvariable.
Itshouldbementionedthattheanalysisisperformedintheindividualcompany’slevelandthenis
aggregatedforthewholeofcases.Structuralequationmodelling(SEM)andmultipleregressionare
themostappropriatedataanalysemethodsforinvestigatingmultiplerelationshipsbetweendifferent
variables (Hair et al., 2010). Due to the multiple regression advantages and limitations through
differentmethods,themultipleregressionanalysismethodswereselectedasthemaindataanalysis
methodinthisresearch.
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4. ANALySIS ANd RESULTS

4.1. data Preparation
Asmentionedintheprevioussection,thisresearchadoptedtheInternet-mediatedself-administrated
surveyforcollectingdata.AftercollectingthewholequestionnaireandtranslatingthemfromPersian
toEnglish,datawastransferredmanuallytoanExcelfile.Thedatawascategorisedbycompany
code,andthevariablesalsocodedbasedontheresearchmodel.Table1illustratesdifferentcodes
formeasurementitemsinthisstudy.

Twocriticalaspectsshouldbeconsideredwhenevaluatingthesuitabilityofthedatacollection
method.Theseaspects includemissingdataanddistributionofdata (Field,2009).TheInternet-
mediatedself-administratedsurveywasnotaneffectivesurveymethodformitigatingtheriskof
missingdata.Consequently,thequestionnaireswithmissingdatawereremovedfromthisresearch.

4.2. data distribution
Thenextmajorissueisevaluatingthedatadistributiontoensurecollecteddatahasnormalstatistical
distribution.Accordingly,thedataweretransferredfromtheExcelsheetintoanSPSSdatafile.In
thisresearch,theIBMSPSSversion25.00wasemployed.Theaverageofdifferentquestion’sanswers
forallsampleswerecomputedinSPSSfileregradingtosummarizetheresearchconstructs.

Forinstance,someoftheaverageformulationsforresearchconstructsarerepresentedinthe
followingformula:

Mean IEM IEM IEM IEM IEM IEM IEM IEM1 2 3 4 5 6 7+ + + + + +( ) = 

Mean SP SP SP SP SP SP SP1 2 3 4 5 6+ + + + +( ) = 

The average of different variables supports this research to analyse thedata distributionby
descriptivefeatureinSPSSsoftware.Furthermore,throughembeddingtheskewnessandkurtosis
coefficientsinthedescriptiveanalysisfunction,thenormalityofdatadistributioncanbeexamined
(Field,2009).

Table2showsthedescriptiveanalysisreportedbytheSPSSoutput.
Thesuggestedrangeforbothskewnessandkurtosiscoefficientsis-2.00to+2.00.Thisrange

isrecommendedbyField(2009)toindicatenormalityofdifferentdata.AsdepictedinTable2and
recommendationrangebyField(2009),thedatacollectedforthisstudyforthewholevariableswas
experiencedanormaldistribution.

Table 1. Variable codes

Variables Code

InternalEnvironmentalManagement IEM

SustainablePurchasing SPr

SustainableDesign SD

SustainableProduction SP

SustainableLogistics SL

EnvironmentalPerformance EP
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4.3. data Quality
Concerningthecontentandfacevalidity,becausethewholemeasurementswereemployedbased
onpreviousresearch(Greenetal.,2012b;Zhuetal.,2008a)andconfirmedandadoptedbyother
scholars(Hsuetal.,2013;Greenetal.,2012a),contentandfacevaliditywereconfirmed.Onthe
otherhand,constructvalidityisusuallyevaluatedbyfactoranalysisthroughadoptingexploratory
factoranalysis(EFA)astestedinthefollowingsections.

Thereliabilityisanothersignificantcontentforexaminingdataquality.Thereliabilityisusing
forevaluatingconsistencyandrepeatabilityofdifferentresearchindicators.Invariousquantitative
research,theCronbach’svalue(alpha)wasadoptedfortestingthereliability(Kaplan,2004;Field,
2009).TheminimumrateforAlphavalueis0.60andtheidealrangeismaximum0.70.Thisrange
determinesthehighreliabilityindifferentvariables(Hairetal.,2010;Field,2009).Toattainthe
recommendedvalueofalpha,sometimesreducingthenumberofindicatorssometimesisessential.
Byreductionofmeasurementitems,thereliabilityoftheconstructcanbeimproved.Theprimary
resultsforCronbach’sAlphavaluefordifferentmeasurementitemsarementionedinTable3.

AccordingtoTable3alphavaluefortheIEM,SPr,SD,SL,SP,andEPismorethanidealvalue
0.70thatspecifythehighreliabilityofthesemeasurementitems.Subsequently,thegeneralreliability
forthewholemeasurementsinthisresearchwasassessedasadequatelevelbyanaverageof0.913.

4.4. Factor Analysis
Inessence,factorloadingrepresentstheequatingofmeasurementitemsandtheirequivalentfactor.
Exploratoryfactoranalysisisadoptedasamajorstatisticaljudgmentfortestingthesignificanceof
factors(Kaplan2004).Concerningtoextractthesignificantfactors,Factoranalysisemploysprincipal
componentanalysis(PCA)withVarimaxrotationtechniqueinSPSSsoftware(Field,2009).The

Table 2. Descriptive analysis

N Min Max Mean Std. 
Deviation Skewness Kurtosis

IEM 72 1.00 5.00 2.2837 0.90716 0.793 0.276

SPr 72 1.00 5.00 2.0861 0.96112 0.931 0.269

SD 72 1.00 5.00 2.2801 1.00928 0.770 -0.186

SL 72 1.00 5.00 2.3426 0.94110 0.797 0.248

SP 72 1.00 5.00 2.4444 0.87076 0.549 -0.088

EP 72 1.00 5.00 2.7837 0.94882 0.032 -0.561

ValidNo. 72

Table 3. Primary result for reliability indicator (Cronbach’s Alpha)

Variable Cronbach’s Alpha

IEM 0.912

SPr 0.921

SD 0.926

SL 0.890

SP 0.896

EP 0.934
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variablebylowfactorloadingwillremovefromtheevaluation.Thisreductioncanimproveconstruct
validity(Hairetal.2010).Field(2009)arguesthat,PCAisrepresentedbyeigenvalues.Subsequently,
Hairetal.(2010)suggestthatfactorsbyeigenvaluesgreaterthan1areconsideredsatisfactory.

TheKaiser-Meyer-Olkin(KMO)isanindexutilisedtoinvestigatetheappropriatenessoffactor
analysis techniqueindifferentresearch.TheminimumrecommendedofKMOthat iscrucialfor
usingfactoranalysisis0.60(Field,2009;Luthraetal.,2014).Toextractfactors,thefactoranalysis
rotation approach, particularly the Varimax rotation technique was utilised in this research. The
Varimaxmethodisdefinedas“maximisingthedispersionofloadingwithfactorsandloadsasmaller
numberofvariableshighlyontoeachfactorresultinginmoreinterpretableclustersoffactors”(Field,
2009,p.64).Thisrotationsolutioncangivevisualinformationregardingspecifyingitemsthatshould
removewhileotherremainingitemscansustainasonefactor(Field,2009).Thefollowingsections
explainsthefactoranalysisfordifferentvariablesinthisstudy.

4.5. IEM, SSCM Practices, and EP
ConsideringthewholemeasurementitemswithhigherKMOvaluethantheminimumrecommended
value0.60byField(2009),thefactoranalysisisapplicableforthisstudy(seeTable4).

Table5showseigenvaluefordifferentmeasurementitemsthatinthewholemeasurementitems
aregreaterthanone.However,thefactoranalysisdeterminesthetwo-factorsolutionforIEM,four
differentSSCMpractices,andEP.Theseresultsindicatethemeasurementitemsarenotperformed
asauniquefactor.

Table 4. KMO value for different measurement items

Measurement Item KMO

IEM 0.841

SPr 0.880

SD 0.846

SL 0.696

SP 0.861

EP 0.919

Table 5. Eigenvalue for different measurement items

Measurement Item eigenvalues

IEM 4.647

SPr 3.815

SD 4.392

SL 2.466

SP 3.979

EP 5.026
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Asmentionedbefore,theseissuescanbeeliminatedbyremovingthenumberofmeasurementitems
toachievetheconstructvalidity(Hairetal.,2010).Basedonfactoranalysisresults,somemeasures
containapparentinconsistencywithothermeasurementitems.Thedistanceofthesemeasurements
fromothermeasurementsrestrictedthemtoperformasauniquefactor.Asmentionedbefore,Field
(2009)proffersthemeasurementswiththisfeatureshouldexcludefromothermeasurementitems.
Subsequently, for attaining the one-factor result, as shown in individual Varimax rotation plots,
theIEM1,IEM2,SPr5,SD5,SD6,SL1,SP1,SP2,andEP1wereremoved.Afterrepeating
executionofthefactoranalysisregardingthedifferentitemmeasure,thefactoranalysisrepresented
theone-factorperformance.Table6representsthefinalresultsofAlphavaluesconcerningreliability
analysisinthisstudy.Thisresultwascalculatedafterrefiningthemeasurements.

4.6. Multi-Collinearity (Collinearity)
Asignificantriskforthestructuralmodelsismulti-collinearity.Thereasonbehindthefactthatthe
multi-collinearitycanimposeadirecteffectondifferentmeasureitems.Consideringtheseimpacts,
multi-collinearitycanleadtheregressionweightstowardinappropriateestimation(Hairetal.,2010).

Thevarianceinflationfactors(VIF)arearepresentativeindicatorfortestingthemulti-collinearity.
Thisevaluationshouldcalculatebeforeprovidingtheresultsofthehypothesistest.TheVIFvalue
accordingtoHairetal.(2010)shouldbelowerthanorequalto10.0.Intermsofthefirstmodeland
investigationrelationshipbetweenIEMandSSCMpractices,theVIFvaluesrangeisshowninTable
7.TheVIFrangeisbetween2.071and3.914,considerablylowerthantherecommendedthreshold
of10.0.Theseresultswereprovedmulti-collinearitycannotcauseanyproblemforthefirstmodel
inthisresearch.Regardingthesecondmodel(therelationshipbetweenSSCMpracticesandEP),
theVIFvalueforEPasdependentvariableandSPr,SD,SL,andSPasindependentvariablesare1.
Thisresultisbelowtherecommendedthresholdof10.0.

Table 6. Final result for reliability indicator (Cronbach’s Alpha); Source: Researcher

Variable Cronbach’s Alpha

IEM 0.924

SPr 0.920

SD 0.922

SL 0.788

SP 0.901

EP 0.931

Table 7. VIF value for model 1 (IEM-SSCM practices)

Variable VIF

IEM and SPr 2.071

IEM and SD 3.914

IEM and SL 2.983

IEM and SP 2.995
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ThecorrelationsmatrixasanothertestforcollinearityispresentedinTable8.Asmentionedin
Table8,thewholeofcorrelationcoefficientsfordifferentvariableswassignificantandpositiveat
the0.01level.Thissignificantcorrelationisobtainedthroughadoptingappropriatemeasurement
scales,aswellasestablishingthe(EFA)analysis.Furthermore,thecorrelationcoefficientvalues
(seeTable8)whichislessthanthemaximumrecommendedvalue0.80isanotherreasonforlackof
themulti-collinearitythreatinthisstudy.Theseresultswereprovedthemulti-collinearitycannotbe
consideredasathreattothisstudy.

4.7. Regression Analysis
Hairetal.(2010)arguethatthemultipleregressionanalysescanbeemployedtoindicateimpactsof
independentvariablesonadependentvariable.Theregressioncoefficient(ß),t-value,andR-squared
aremajorindicatorsforexaminingdifferenthypothesesinvariousstudies(Hairetal.,2010).The
regressioncoefficient(ß)determinestherateofchangeforadependentvariablebasedonchanges
in independentvariables (Hairetal.,2006,p.174).Concerning the firstmodelof this study, (ß)
valueisrepresentedtheeffectofIEMasanindependentvariableonSSCMpracticesasdependent
variables.Intermsofthesecondmodel,(ß)valueisdepictedtheeffectofSSCMpracticesasan
independentvariableonEPasadependentvariable.Meanwhile,commonlythet-valueperceivesas
anindicatorforrepresentingtheregressionsignificance(Field,2009).Therecommendedthreshold
oft-valuesisgreaterthan1.96(Byrne,1998).TheR-squared(R2)isanotherstatisticalmeasurement
itemdeterminesthedistanceofobserveddatafromthefittedregressionline(Hairetal.,2006;Field,
2009).Subsequently,withthehigherR2value(from0to1),thehigherexplanatorypowercanachieve
(Hairetal.,2006).

Table9showsthefindingsfrommultipleregressionanalysesofIEM-SSCMpracticesasthefirst
modelofthisstudy.Thismodelwassignificant(F=34.204;p<0.001)withR2=0.671.Concerning
sustainablepurchasing,itwassignificantlyrelatedwithIEMby(β=0.561,t-value>1.96andp<
0.001).Intermsofsustainabledesignandsustainableproduction,werenotfoundanyrelationship
withIEMby(β=0.093,t-value<1.96andρ>0.05)and(β=-0.003,t-value<1.96andp>0.05),
respectively.Inaddition,sustainablelogisticswasfairlysignificantrelatedwithIEMby(β=0.273,
t-value>1.96andp<0.05).

Tosumup,regardingthelinkagebetweenIEMandSSCMpractices,SPrandSLwithsignificant
andpositivecoefficientvaluesupportedthehypothesesinthismodel.Onthecontrary,SPandSDdid
notsupportthehypothesesinthismodel.ThisverifiesthatIranianmanufacturingcompaniesarestill
ataninitialstageofSSCMpractices(Soltanietal.2015).Inthepreliminarystage,thereisalackof
realdataandresultsthatcanconfirmpositiveoutcomesofSSCMpracticesadoptiononorganisation
performance.Thislackofrealdatahistorymaydecreasethecommitmentandmotivationlevelof

Table 8. Correlation matrix; Source: Researcher

IEM SPr SD SL SP EP

IEM 1

SPr 0.771** 1

SD 0.695** 0.697** 1

SL 0.645** 0.537** 0.782** 1

SP 0.630** 0.639** 0.770** 0.744** 1

EP 0.658** 0.498** 0.596** 0.600** 0.579** 1

**. Correlation is significant at the 0.01 level (2-tailed).
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topandmiddlemanagers.Asmentionedintheliteraturesection,thesupportandcommitmentof
differentmanageriallevelcanaffectexpeditingemployeeinvolvementandculturalshiftindifferent
organisations.Inaddition,takingadvantagesofthecross‐functionalteamrequiresthefullsupportof
seniormanagement(Carteretal.,1998).Furthermore,bothpracticesthataresupportedinthismodel
wereexternalpracticesthatneedappropriatecollaborationwithsuppliersandlogisticsproviders.
Therefore,theseresultsrefertothefactthatIranianmanufacturingcompaniesstillconsiderSSCMasan
approachforassistingexternalpracticesandhavemoreconcentratedonthem.Itisseenthattheyalso
internallyrequireachievingsufficientknowledgeandcapacityforsuccessfulSSCMimplementation,
particularlyforinternalSSCMpractices,suchasSPandSD(VachonandKlassen,2008).

Regardingmodel2,Table10presentstheresultsoftheregressionanalysisofevaluatingeffects
ofSSCMpracticesonEP.AccordingtoTable10,thewholeofSSCMpracticesaresignificantly
andpositivelyrelatedtoEP.Asaresult,accordingtotheproposedhypothesesinthisresearch,the
EPispositivelyaffectedbySSCMpractices,particularlySPr,SP,SD,andSL.Theseresultsarein
accordancewithargumentsofGreenetal.(2012a)andZhuandSarkis(2007).TheyargueSSCM
practicesaredevelopedtominimiseadverseenvironmentalimpacts.Companiescanimprovetheir
environmentalperformancebydecreasingtheirnegativeenvironmentalimpacts.

As shown inTable10,basedon (β)value,Sustainable logisticshas thehighest impactand
sustainablepurchasinghasthelowestimpactontheenvironmentalperformanceofmanufacturing
companiesinIran.BasedontheconcentrationofSSCMpracticesonminimisingthevariouslogistics
impactsincludingmaterialsflowsandpollutionbytransportationactivities,thispositiveandstrong
causal relationship between sustainable logistics and environmental performance was expected
(LakshmimeeraandPalanisamy,2013).

Furthermore,Sabetghadam(2006)arguesthetransportationsectorwith27.5%ofCO2emission
hasconsiderablenegativeimpactsonenvironmentalperformanceinIran.Subsequently,accordingto
sustainabledevelopmentgoals,decreasingthedestructiveeffectsofthissectorisplacedaspriority
forregulatorybodies,government,andmanufacturingsectorsinIran.

Table 9. Hypothesis tests results-model 1; Source: Researcher

Independent variables Standardised coefficient (β) t-value p Hypothesis tests results

SustainablePurchasing 0.561** 5.565 <0.01 H1a:Supported

SustainableProduction -0.003ns -0.027 >0.05 H1b:NotSupported

SustainableLogistics 0.273* 2.261 <0.05 H1c:Supported

SustainableDesign 0.093ns 0.672 >0.05 H1d:NotSupported

Notes: * significant at the 0.05 level; ** significant at the level 0.01; ns: not significant;

Table 10. Hypothesis tests results-model 2

Dependent variables Standardised coefficient (β) t-value p Hypothesis tests 
results

SustainablePurchasing 0.498** 4.801 <0.01 H2a:Supported

SustainableProduction 0.579** 5.949 <0.01 H2b:Supported

SustainableLogistics 0.600** 6.278 <0.01 H2c:Supported

SustainableDesign 0.596** 6.206 <0.01 H2d:Supported

Notes: * significant at the 0.05 level; ** significant at the level 0.01; ns: not significant;
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ConcerningtherelationshipbetweenSPrandEP,thisresearchmodelby(R2=0.379)canexplain
37.9%ofthevariance.Inaddition,theexplanatorypowerofotherdependentvariablessuchasSD,
SL,andSPbasedonR2valueare48.5%,48.2%,and43.9%respectively.

In termsof sustainablepurchasing, its significantandpositive impact (seeTable10)onEP
represents thefact itsadoptionprovides theenhancementofenvironmentallyfriendlygoodsand
services.Itcanalsosupportorganisationstominimisethedifferenttypesofwastesandemissions
(Hollosetal.,2012;Sarkisetal.,2010).However,sincethestandardizedcoefficientforthisvariable
islowerthanothervariables,themoredevelopment,andimprovementforthispracticeinIranian
manufacturingcompaniesisrequired.Thereasonliesinthefactthatthewholeofthepetrochemical
andthesteelindustryinIranpurchasetheirrawmaterialsfrommonopolysuppliers.Inthislight,
negotiationabouttheenvironmentalconcernswithsuppliersmayleadthesemanufacturingsectors
tolosethemainsuppliersandshortageofessentialrawmaterials(Sabetghadam,2006).

Concerning sustainable designing and sustainable production, the positive and significant
relationshipofthesepracticeswithEPwasconfirmedwiththepreviousresultsandrecentworkby
Greenetal.(2012a),ZhuandSarkis(2007),andZhuetal.,(2013).

According to Zhu et al., (2007), the main aim of sustainable logistics is minimising the
environmentalpollutantsrate,thusitleadstopositiveimpactsonimprovingEP.Thefindingsinthis
research(seeTable10)alsoareotherevidencetodemonstratethedirectimpactsofimplementing
SLonEP.

Figure2depictsthefinalresearchmodelaccordingtotheregressionanalysisresults.

Figure 2. Results of measurement model



International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

52

5. CoNCLUSIoN

Through the past two decades, SSCM is seen as a favourite attitude among manufacturing
companies.Thereasonisthatbyadoptingthisapproachtheycanachieveeconomicadvantagesas
wellasmitigatetheirenvironmentalriskanddamage(PagellandWu,2009).However,theintensive
complexitiesconcerningorganisingandimplementingthisapproachareinevitable(Walkeretal.,
2008).Furthermore,recentlydifferentdebateswereraisedregardingdoubtsanduncertaintiesabout
theroleandplaceofSSCMadoptioninimprovingenvironmentalperformance(Shietal.,2012).
Accordingly,thisresearchconceptualisedamodelandevaluatedthetheoreticalrelationshipamong
themainresearchclustersofIEM-SSCMpractices-EPbasedonthismodel.

TheparticularfocusofthisresearchwasIranianmanufacturingcompaniesasoneofthekey
pollutingsectorsinthisemergingcountry.

Theresearchobjectivesguidedthisresearchtoanswerthemainresearchquestion.Regarding
thefirstobjective,accordingtoliteratureaswellasmostSSCMpracticesthatwereplacedinIranian
governmentpriority,fourmainSSCMpracticeswereselected(Esfahbodietal.2016;Soltanietal.,
2015;Govidanetal,2014a;Gengetal.,2013).TheseSSCMpracticesincludesustainablepurchasing,
sustainableproduction,sustainabledesign,sustainablelogistics.

IntermsofassessingtherelationshipbetweenIEMandSSCMpractices,aconceptualmodelwas
developed.Toassesstheresearchmodel,aquantitativeapproachwasemployed.Inthisapproach,a
surveyquestionnairewasutilisedforcollectingdata.Subsequently,72differentquestionnairesfrom
thetopandmiddlemanagersofsixindividualmanufacturersinIranwerecollected.Thesecompanies
werefromdifferentindustries,suchasthepetrochemicalindustry,metalandsteelindustry,aswellas
theagriculturesector.TheirmanagershadexperienceandknowledgeintheareasrelatedtoSSCM
andincludeplantmanagers,transportationmanagers,purchasingmanagers,productionmanagers,
engineeringmanagers,planningmanagers,HSEmanagers.Lastly,concerningrealizingthecausal
relationshipintheresearchmodelsthemultipleregressionsanalysiswasapplied.Thistechnique
supportsthisstudytotesttheproposedhypotheses.

Duetoassessingtheproposedhypothesesinthefirstmodel,thefollowingresultswereobtained:
Concerningsustainablepurchasing, itwas significantly relatedwith IEMby (β=0.561, t-value
>1.96andp<0.001).Sustainabledesignandsustainableproductionwerenotfoundtohaveany
relationshipwithIEMby(β=0.093,t-value<1.96andp>0.05)and(β=-0.003,t-value<1.96and
p>0.05),respectively.Inaddition,sustainablelogisticswassignificantrelatedwithIEMby(β=
0.273,t-value>1.96andp<0.05).Consequently,thehypothesesregardingthepositiverelationship
betweenIEMandtwodifferentpracticesofSPrandSLweresupportedinthisresearch.Ontheother
hand,thehypothesesaboutthepositivelinkagebetweenIEMandtwodifferentpracticesofSP,SD
werenotsupportedinthisstudy.

Inordertoobtainthethirdobjective,afterdevelopingaconceptualmodelandtestingtheproposed
hypotheses,thefollowingfindingswereachieved:

Accordingtoproposedhypothesesinthisresearch,EPwaspositivelyaffectedbySSCMpractices,
particularlySPr,SP,SD,andSL.TheseresultsareinaccordancewiththeargumentsofGreenetal.
(2012a),ZhuandSarkis(2007).

Mostofthehypothesesintheresearchmodelweresupportedthroughstatisticalsignificance
level.Consequently,itisassertedthattheresearchmodelisappropriatefordescribingthetheoretical
linkageamongtheessentialresearchclusters.Besides,basedonthementionedfeaturesoftheresearch
model,itcanbeconsideredasanefficientmodelforansweringtheresearchquestioninthisstudy.
Therefore,inlinewiththelastobjective,afterdevelopingtheinitialconceptualmodelandtesting
differenthypotheses,thefinalconceptualmodel(seeFigure2)wasachieved.
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Thisstudycanhelppractitionersinvariousindustriesbyassessingtheimpactsoftheadoptionof
SSCMpracticesonEPaswellasimpactsofIEMonSSCMpractices.Furthermore,thisresearchcan
provideinformationformanagerstorecognisethosepartsofSSCMthatrequiremoreimprovements
orthattheyneedtoconsiderastheirpriorities.



International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

54

REFERENCES

Bratic,D.(2011).AchievingaCompetitiveAdvantagebySCM.IBIMA Business Review.Retrievedfromhttps://
ibimapublishing.com/articles/IBIMABR/2011/957583/957583.pdf

Bryman,A.(2001).Social Research Methods.UK:OXFORDUniversityPress.

Bryman,A.,&Bell,E.(2015).Business Research Methods.UK:OxfordUniversityPress.

Byrne, B. M. (1998). Structural Equation Modelling with LISREL, PRELIS, and SIMPLIS. Mahwah, NJ:
LawrenceErlbaumAssociates.

Carson,D.,Gilmore,A.,Perry,C.,&Gronhaug,K.(2001).Qualitative Marketing Research.London:Sage.
doi:10.4135/9781849209625

Carter,C. (2014).The transformationofScottish fisheries:Sustainable interdependence from‘net toplate.
Marine Policy,44,131–138.doi:10.1016/j.marpol.2013.08.014

Carter,C.R.,&Carter,J.R.(1998). Interorganizationaldeterminantsofenvironmentalpurchasing:Initial
evidencefromtheconsumerproductsindustry.Decision Sciences,29(3),28–38.doi:10.1111/j.1540-5915.1998.
tb01358.x

Carter,C.R.,&Ellram,L.M.(2003).Thirty-fiveyearsoftheJournalofSupplyChainManagement:Wherehave
webeenandwherearewegoing?The Journal of Supply Chain Management,39(1),38–50.Retrievedfromhttps://
www.questia.com/library/journal/1G1-101679406/thirty-five-years-of-the-journal-of-supply-chain-management

Carter, C. R., & Easton, P. L. (2011). ‘Sustainable supply chain management: Evolution and future
directions. International Journal of Physical Distribution & Logistics Management, 41(1), 46–62.
doi:10.1108/09600031111101420

Carter,C.R.,&Jennings,M.M.(2004).Theroleofpurchasingincorporatesocialresponsibility:Astructural
equationanalysis.Journal of Business Logistics,25(1),145–186.doi:10.1002/j.2158-1592.2004.tb00173.x

Carter, C. R., & Rogers, D. S. (2008). A framework of sustainable supply chain management: Moving
towardnewtheory.International Journal of Physical Distribution & Logistics Management,38(5),360–387.
doi:10.1108/09600030810882816

Cheremisinoff,N.P.,Rosenfeld,P.E.,&Davletshin,A.R.(2008).Responsiblecareanewstrategyforpollution
preventionandwastereductionthroughenvironmentalmanagement.Houston,TX:GulfPublishingCompany.

Chicksand,D.,Watson,G.,Walker,H.,Radnor,Z.,&Johnston,R.(2012).Theoreticalperspectivesinpurchasing
and supply chain management: An analysis of the literature. Supply Chain Management, 17(4), 454–472.
doi:10.1108/13598541211246611

Dyllick,T.,&Hockerts,K.(2002).Beyondthebusinesscaseforcorporatesustainability.Business Strategy and 
the Environment,11(2),130–141.doi:10.1002/bse.323

Elkington,J.(2004).Enterthetriplebottomline.InA.Henriques&J.Richardson(Ed.),TheTripleBottom
Line:DoesItAllAddup?London:Earthscan.

Esfahbodi,A.,Zhang,Y.,&Watson,G.(2016).Sustainablesupplychainmanagementinemergingeconomies:
Trade-offsbetweenenvironmentalandcostperformance.International Journal of Production Economics,181,
350–366.doi:10.1016/j.ijpe.2016.02.013

Feizpour, M. A., & Mehrjardi, A. S. (2014). Comparative advantages and sustainable development in
Iranianmanufacturingindustries.Iranian Economic Review, 18(1),33–52.Retrievedfromhttps://ier.ut.ac.ir/
article_53286.html

Field,A.(2009).Discovering Statistics Using SPSS.ThousandOaks,CA:SAGEPublicationsLtd.

Forza,C.(2002).Surveyresearchinoperationsmanagement:Aprocess-basedperspective.International Journal 
of Operations & Production Management,22(2),152–194.doi:10.1108/01443570210414310

https://ibimapublishing.com/articles/IBIMABR/2011/957583/957583.pdf
https://ibimapublishing.com/articles/IBIMABR/2011/957583/957583.pdf
http://dx.doi.org/10.4135/9781849209625
http://dx.doi.org/10.1016/j.marpol.2013.08.014
http://dx.doi.org/10.1111/j.1540-5915.1998.tb01358.x
http://dx.doi.org/10.1111/j.1540-5915.1998.tb01358.x
https://www.questia.com/library/journal/1G1-101679406/thirty-five-years-of-the-journal-of-supply-chain-management
https://www.questia.com/library/journal/1G1-101679406/thirty-five-years-of-the-journal-of-supply-chain-management
http://dx.doi.org/10.1108/09600031111101420
http://dx.doi.org/10.1002/j.2158-1592.2004.tb00173.x
http://dx.doi.org/10.1108/09600030810882816
http://dx.doi.org/10.1108/13598541211246611
http://dx.doi.org/10.1002/bse.323
http://dx.doi.org/10.1016/j.ijpe.2016.02.013
https://ier.ut.ac.ir/article_53286.html
https://ier.ut.ac.ir/article_53286.html
http://dx.doi.org/10.1108/01443570210414310


International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

55

Giunipero,L.C.,Hooker,R.E.,Joseph-Matthews,S.,Yoon,T.E.,&Brudvig,S.(2008).AdecadeofSCM
literature: Past, present and future implication. The Journal of Supply Chain Management, 44(4), 66–86.
doi:10.1111/j.1745-493X.2008.00073.x

Govindan, K., Kaliyan, M., Kannan, D., & Haq, A. N. (2014a). Barriers analysis for green supply chain
managementimplementationinIndianindustriesusinganalytichierarchyprocess.Journal of Cleaner Production,
147,555–568.doi:10.1016/j.jclepro.2019.117617

Golicic,S.,&Davis,D.(2012).Implementingmixedmethodsresearchinsupplychainmanagement.International 
Journal of Physical Distribution & Logistics Management,42(8/9),726–741.doi:10.1108/09600031211269721

Green,K.Jr,Zelbst,P.,Meacham,J.,&Bhadauria,V.(2012).Greensupplychainmanagementpractices:Impact
onperformance.Supply Chain Management,17(3),290–305.doi:10.1108/13598541211227126

Handfield,R.,Sroufe,R.,&Walton,S.(2005).Integratingenvironmentalmanagementandsupplychainstrategies.
Business Strategy and the Environment,14(1),1–19.doi:10.1002/bse.422

Hair,J.F.,Black,W.C.,Babin,B.J.,Anderson,R.E.,&Tatham,R.L.(2006).Multivariate Data Analysis.
UpperSaddleRiver,NJ:Pearson/Prentice-Hall.

Hair,J.F.,Anderson,R.E.,Tatham,R.L.,&Black,W.C.(2010).Multivariate Data Analysis.NewJersey:
Prentice-Hall.

Hall,J.,&Matos,S.(2010).Incorporatingimpoverishedcommunitiesinsustainablesupplychains.International 
Journal of Physical Distribution & Logistics Management,40(1/2),124–147.doi:10.1108/09600031011020368

Hollos,D.,Blome,C.,&Foerstl,K.(2012).Doessustainablesuppliercooperationaffectperformance?Examining
implicationsforthetriplebottomline.International Journal of Production Research,50(11),2968–2986.doi
:10.1080/00207543.2011.582184

Hu,A.H.,&Hsu,C.W.(2010).Criticalfactorsforimplementinggreensupplychainmanagementpractice:
AnempiricalstudyofelectricalandelectronicsindustriesinTaiwan’.Management Research Review,33(6),
586–608.doi:10.1108/01409171011050208

Hsu,C.C.,Tan,K.C.,Zailani,S.H.M.,&Jayaraman,V.(2013).Supplychaindriversthatfosterthedevelopment
ofgreeninitiativesinanemergingeconomy.International Journal of Operations & Production Management,
33(6),656–688.doi:10.1108/IJOPM-10-2011-0401

Inman,A.,Sale,S.,Green,K.W.Jr,&Whitten,D.(2011).Agilemanufacturing:RelationtoJIT,operational
performance and firm performance. Journal of Operations Management, 29(4), 343–355. doi:10.1016/j.
jom.2010.06.001

Jain,R.(2015).Environmental impact of mining and mineral processing: management, monitoring, and auditing 
strategies.Butterworth-Heinemann.

Jayaram,J.,&Avittathur,B.(2015).Greensupplychains:Aperspectivefromanemergingeconomy.International 
Journal of Production Economics,164,234–244.doi:10.1016/j.ijpe.2014.12.003

Kaplan,D.(2000).Structural Equation Modelling Foundations and Extensions.ThousandOaks,CA:SAGE
Publications.

Kaplan,D.(2004).The SAGE Handbook of Quantitative Methodology for the Social Sciences.ThousandOaks,
CA:SAGEPublications.doi:10.4135/9781412986311

Kline,R.B. (2011).Principles and Practice of Structural Equation Modelling, Methodology in the Social 
Sciences.London:TheGuildfordPress.

Kuik,S.,Amer,Y.,&Nagalingam,S.(2011).Sustainablesupplychainforcollaborativemanufacturing.Journal 
of Manufacturing Technology Management,22(8),984–1001.doi:10.1108/17410381111177449

Kumar,A.,Jain,V.,&Kumar,S.(2014a).Acomprehensiveenvironmentfriendlyapproachforsupplierselection.
Omega,42(1),109–123.doi:10.1016/j.omega.2013.04.003

http://dx.doi.org/10.1111/j.1745-493X.2008.00073.x
http://dx.doi.org/10.1016/j.jclepro.2019.117617
http://dx.doi.org/10.1108/09600031211269721
http://dx.doi.org/10.1108/13598541211227126
http://dx.doi.org/10.1002/bse.422
http://dx.doi.org/10.1108/09600031011020368
http://dx.doi.org/10.1080/00207543.2011.582184
http://dx.doi.org/10.1108/01409171011050208
http://dx.doi.org/10.1108/IJOPM-10-2011-0401
http://dx.doi.org/10.1016/j.jom.2010.06.001
http://dx.doi.org/10.1016/j.jom.2010.06.001
http://dx.doi.org/10.1016/j.ijpe.2014.12.003
http://dx.doi.org/10.4135/9781412986311
http://dx.doi.org/10.1108/17410381111177449
http://dx.doi.org/10.1016/j.omega.2013.04.003


International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

56

Lakshmimeera,B.L.,&Palanisamy,C.(2013).AConceptualFrameworkonGreenSupplyChainManagement
Practices.Industrial Engineering Letters,3(10),42–52.https://www.iiste.org/Journals/index.php/IEL/article/
view/8009

Layder,D.(1988).TheRelationofTheoryandMethod:CausalRelatedness.The Sociological Review,36(3),
441–463.doi:10.1111/j.1467-954X.1988.tb02923.x

Lee,S.M.,Kim,S.T.,&Choi,D.(2012).GreensupplychainmanagementandorganizationalPerformance.
Industrial Management & Data Systems,112(8),1148–1180.doi:10.1108/02635571211264609

Lozano,R.(2008).Developingcollaborativeandsustainableorganisations.Journal of Cleaner Production,
16(4),499–509.doi:10.1016/j.jclepro.2007.01.002

Lozano,R.,Carpenter,A.,&Huisingh,D.(2015).Areviewof‘theoriesofthefirm’andtheircontributions
tocorporatesustainability.Journal of Cleaner Production,106,430–442.doi:10.1016/j.jclepro.2014.05.007

Luthra,S.,Garg,D.,&Haleem,A. (2014).Critical success factorsofgreensupplychainmanagement for
achievingsustainabilityinIndianautomobileindustry.Production Planning & Control: The Management of 
Operations,26(5),339-362.https://www.tandfonline.com/doi/full/10.1080/09537287.2014.904532

Mentzer,J.T.,&Kahn,K.B.(1995).Aframeworkoflogisticsresearch.Journal of Business Logistics,16(1),
231–250.

Moore,D.,&Babu,A.S.(2008).Perspectives,practices,andfutureofsupplychainflexibility.International 
Journal of Business Excellence,1(3),302–336.doi:10.1504/IJBEX.2008.017885

Mudgal, R. K., Shankar, R., Talib, P., & Raj, T. (2009). Greening the supply chain practices: An Indian
perspectiveofenablers’relationships.International Journal of Advanced Operations Management,1(2),151–176.
doi:10.1504/IJAOM.2009.030671

Nahm,A.Y.,&Vonderembse,M.A.(2002).TheoryDevelopment:Anindustrial/post-industrialperspectiveon
manufacturing.International Journal of Production Research,40(9),2067–2095.doi:10.1080/00207540210128233

Pagell,M.,&Wu,Z.(2009).Buildingamorecompletetheoryofsustainablesupplychainmanagementusing
casestudiesof10exemplars.The Journal of Supply Chain Management,45(2),37–56.doi:10.1111/j.1745-
493X.2009.03162.x

Sabetghadam,M.(2006).Energy and Sustainable Development in Iran.UnitedNationsSustainableDevelopment.
Retrievedfromhttps://sustainabledevelopment.un.org/content/documents/854Iran-EN.pdf

Sarkis,J.(2006).Greening the Supply Chain.London:Springer.doi:10.1007/1-84628-299-3

Sarkis,J.,Gonzalez-Torre,P.,&Adenso-Diaz,B.(2010).StakeholderPressureandtheAdoptionofEnvironmental
Practices:TheMediatingEffectofTraining.Journal of Operations Management,28(2),163–176.doi:10.1016/j.
jom.2009.10.001

Thornhill,A.,Saunders,M.,&Lewis,P.(2009).Research methods for business students.London:PrenticeHall.

Seuring,S.,&Müller,M.(2008).Fromaliteraturereviewtoaconceptualframeworkforsustainablesupply
chainmanagement.Journal of Cleaner Production,16(15),1699–1710.doi:10.1016/j.jclepro.2008.04.020

Seuring,S.,&Gold,S.(2013).Sustainabilitymanagementbeyondcorporateboundaries:Fromstakeholdersto
performance.Journal of Cleaner Production,56,1–6.doi:10.1016/j.jclepro.2012.11.033

Shi,V.G.,Koh,S.C.L.,Baldwin, J.,&Cucchiella,F. (2012).Natural resourcebasedgreensupplychain
management.Supply Chain Management,17(1),54–67.doi:10.1108/13598541211212203

Shahmirzadi,H.E.(2017).SelectinganAppropriateStrategytoIncreasePetrochemicalProductSales(Case
Study:IranianPetrochemicalIndustry).Business and Management Studies,3(1),42.doi:10.11114/bms.v3i1.2247

Skinner,W.(1985).TheTamingoflions:Howmanufacturingleadershipevolved1780-1984.InK.B.Clark,
R.Hayes,&C.Lorenz (Eds.),The Uneasy Alliance: Managing the Productivity-Technology Dilemma (pp.
63–114).Boston:HarvardSchoolPress.

Soltani,E.,Syed,J.,Liao,Y.-Y.,&Iqbal,A.(2015).ManagerialMindsetsTowardCorporateSocialResponsibility:
TheCaseofAutoIndustryinIran.Journal of Business Ethics,129(4),795–810.doi:10.1007/s10551-014-2137-4

https://www.iiste.org/Journals/index.php/IEL/article/view/8009
https://www.iiste.org/Journals/index.php/IEL/article/view/8009
http://dx.doi.org/10.1111/j.1467-954X.1988.tb02923.x
http://dx.doi.org/10.1108/02635571211264609
http://dx.doi.org/10.1016/j.jclepro.2007.01.002
http://dx.doi.org/10.1016/j.jclepro.2014.05.007
https://www.tandfonline.com/doi/full/10.1080/09537287.2014.904532
http://dx.doi.org/10.1504/IJBEX.2008.017885
http://dx.doi.org/10.1504/IJAOM.2009.030671
http://dx.doi.org/10.1080/00207540210128233
http://dx.doi.org/10.1111/j.1745-493X.2009.03162.x
http://dx.doi.org/10.1111/j.1745-493X.2009.03162.x
https://sustainabledevelopment.un.org/content/documents/854Iran-EN.pdf
http://dx.doi.org/10.1007/1-84628-299-3
http://dx.doi.org/10.1016/j.jom.2009.10.001
http://dx.doi.org/10.1016/j.jom.2009.10.001
http://dx.doi.org/10.1016/j.jclepro.2008.04.020
http://dx.doi.org/10.1016/j.jclepro.2012.11.033
http://dx.doi.org/10.1108/13598541211212203
http://dx.doi.org/10.11114/bms.v3i1.2247
http://dx.doi.org/10.1007/s10551-014-2137-4


International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

57

Srivastava,S.M.(2007).Greensupply-chainmanagement:Astate-of-the-artliteratureReview.International 
Journal of Management Reviews,9(1),53–80.doi:10.1111/j.1468-2370.2007.00202.x

Tan,K.,Shi,L.,Tseng,M.,&Chiu,A.(2014).Managingtheindirecteffectsofenvironmentalregulationand
performance measurement. Industrial Engineering & Management Systems, 13(2), 148–153. doi:10.7232/
iems.2014.13.2.148

Teuteberg,F.,&Wittstruck,D.(2010).ASystematicReviewofSustainableSupplyChainManagementResearch.
InMKWI 2010 – Betriebliches Umwelt- und Nachhaltigkeitsmanagement.AcademicPress.Retrieved from
https://www.researchgate.net/publication/277009487

Tu,Q.,Vonderembse,M.,&Ragu-Nathan,T.S.(2001).Theimpactoftime-basedmanufacturingpracticeson
masscustomizationandvaluetocustomer.Journal of Operations Management,19(2),201–217.doi:10.1016/
S0272-6963(00)00056-5

Vachon,S.(2007).GreensupplychainpracticesandtheselectionofenvironmentalTechnologies.International 
Journal of Production Research,45(18-19),4357–4379.doi:10.1080/00207540701440303

Vezzoli,C.,Ceschin,F.,Diehl,J.C.,&Kohtala,C.(2012).Whyhave‘SustainableProduct-ServiceSystems’
notbeenwidely implemented?Meetingnewdesignchallenges toachievesocietalsustainability.Journal of 
Cleaner Production,35,288–290.doi:10.1016/j.jclepro.2012.05.050

Vachon,S.,&Klassen,R.D.(2008).Environmentalmanagementandmanufacturingperformance:Theroleof
collaborationinthesupplychain.International Journal of Production Economics,111(2),299–315.doi:10.1016/j.
ijpe.2006.11.030

Vonderembse,M.A.,Ragunathan,T.S.,&Rao,S.S.(1997).Apost-industrialparadigm:Tointegrateandautomate
manufacturing.International Journal of Production Research,35(9),2579–2599.doi:10.1080/002075497194679

Walker,H.,DiSisto,L.,&McBain,D.(2008).Driversandbarrierstoenvironmentalsupplychainmanagement
practices:Lessonsfromthepublicandprivatesectors.Journal of Purchasing and Supply Management,14(1),
69–85.doi:10.1016/j.pursup.2008.01.007

WorldEconomicForum.(2018).The Inclusive Development Index 2018.Retrievedfromhttp://www3.weforum.
org/docs/WEF_Forum_IncGrwth_2018.pdf

Zhu,Q.,&Sarkis,J.(2004).Relationshipsbetweenoperationalpracticesandperformanceamongearlyadopters
of green supply chain management practices in Chinese manufacturing enterprises. Journal of Operations 
Management,22(3),265–289.doi:10.1016/j.jom.2004.01.005

Zhu, O., Sarkis, J., & Geng, Y. (2005). Green supply chain management in china: Pressures, practices
and performance. International Journal of Operations & Production Management, 25(5), 449–468.
doi:10.1108/01443570510593148

Zhu,Q.,&Sarkis,J.(2007).Themoderatingeffectsofinstitutionalpressuresonemergentgreensupplychain
practices and performance. Journal International Journal of Production Research, 45(18-19), 4333–4355.
doi:10.1080/00207540701440345

Zhu,Q.,Sarkis,J.,&Lai,K.(2008a).Confirmationofameasurementmodelforgreensupplychainmanagement
practices implementation. International Journal of Production Economics,111(2), 261–273.doi:10.1016/j.
ijpe.2006.11.029

Zhu,Q.,Sarkis,J.,Lai,K.,&Geng,Y.(2008c).Theroleoforganizationalsizeintheadoptionofgreensupply
chainmanagementpracticesinChina.Corporate Social Responsibility and Environmental Management,15(6),
322–337.doi:10.1002/csr.173

Zhu, Q., Hashimoto, S., Fujita, T., & Geng, Y. (2010). Green supply chain management in leading
manufacturers: Case studies in Japanese large companies. Management Research Review, 33(4), 380–392.
doi:10.1108/01409171011030471

Zhu,Q.,Sarkis,J.,&Lai,K.H.(2013).Institutional-basedantecedentsandperformanceoutcomesofinternal
andexternalgreensupplychainmanagementpractices.Journal of Purchasing and Supply Management,19(2),
106–117.doi:10.1016/j.pursup.2012.12.001

http://dx.doi.org/10.1111/j.1468-2370.2007.00202.x
http://dx.doi.org/10.7232/iems.2014.13.2.148
http://dx.doi.org/10.7232/iems.2014.13.2.148
https://www.researchgate.net/publication/277009487
http://dx.doi.org/10.1016/S0272-6963(00)00056-5
http://dx.doi.org/10.1016/S0272-6963(00)00056-5
http://dx.doi.org/10.1080/00207540701440303
http://dx.doi.org/10.1016/j.jclepro.2012.05.050
http://dx.doi.org/10.1016/j.ijpe.2006.11.030
http://dx.doi.org/10.1016/j.ijpe.2006.11.030
http://dx.doi.org/10.1080/002075497194679
http://dx.doi.org/10.1016/j.pursup.2008.01.007
http://dx.doi.org/10.1016/j.jom.2004.01.005
http://dx.doi.org/10.1108/01443570510593148
http://dx.doi.org/10.1080/00207540701440345
http://dx.doi.org/10.1016/j.ijpe.2006.11.029
http://dx.doi.org/10.1016/j.ijpe.2006.11.029
http://dx.doi.org/10.1002/csr.173
http://dx.doi.org/10.1108/01409171011030471
http://dx.doi.org/10.1016/j.pursup.2012.12.001


International Journal of Strategic Engineering
Volume 3 • Issue 2 • July-December 2020

58

Zsidisin,G.A.,&Siferd,S.P.(2001).Environmentalpurchasing:Aframeworkfortheorydevelopment.European 
Journal of Purchasing & Supply Management,7(1),61–73.doi:10.1016/S0969-7012(00)00007-1

Deneise Dadd is a Lecturer of Business and Management at Coventry University (CU), UK. At CU, she has been 
a course director of both undergraduate and postgraduate courses, supervises dissertation students at these 
levels, as well as leads modules for subjects including change management, leadership, and strategy. Deneise 
researches issues around performance (measurement, management and improvement) and sustainability in 
the supply chain (particularly clothing). Prior to joining academia, her career included roles as a management 
consultant, researcher and marketer. Deneise holds a PhD from the Open University, a MSc (Dist.) in Service 
Management from the University of Buckingham and a BSc (Hons) in Economics and Management Studies from 
the University of the West Indies.

http://dx.doi.org/10.1016/S0969-7012(00)00007-1

	Dadd cs
	Sustainable_Supply_Chain_Management_in_Iranian_Manufacturing_Companies - VoR

