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156 yzzywTSMøzMSywTøRMu……Ry…uT’ø Mø MwøfM—U–T’P–’yRSM’ M—U–T’Ry…’ø u–M’ PUTâ��øUTPUTM
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TechnologyYM2011YMhiYMglggah 10.3 58
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121 yconomicMmodellingMandMindicatorsMinMlifeMcycleMsustainabilityMassessmentbMInternationalhJournalhofh
LifehCyclehAssessmentYM2013YMelYMekedaekfe 4.6 51
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agentabasedMsimulationbMEnergyhPolicyYM2011YMgmYMfkffafkfm 7.2 49

117 ’dentifyingMimportantMcharacteristicsMofMmunicipalMcarbonMfootprintsbMEcologicalhEconomicsYM2010YMkdYMjdajj5.6 49
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investmentMUyRø’VbMEnergyhPolicyYM2015YMkjYMeaj 7.2 45

(2015-2016)

5



112 wonsideringMonlyMfirstaorderMeffectssMHowMsimplificationsMleadMtoMunrealisticMtechnologyMoptimismMinM
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98 TheMimportanceMofMshipsMandMspareMpartsMinM–wusMofMoffshoreMwindMpowerbMEnvironmentalhScienceh
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96 uMcommentMonMâ��zunctionsYMcommoditiesMandMenvironmentalMimpactsMinManMecologicalâ��economicM
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94 writicalMreviewnMlifeacycleMinventoryMproceduresMforMlongatermMreleaseMofMmetalsbMEnvironmentalh
Sciencehoamp;hTechnologyYM2008YMhfYMhjgmahk 10.3 33
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ResearchhLettersYM2019YMehYMdehddf 6.2 30
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76 ’ncludingMimpactsMofMparticulateMemissionsMonMmarineMecosystemsMinMlifeMcycleMassessmentnMtheMcaseM
ofMoffshoreMoilMandMgasMproductionbMIntegratedhEnvironmentalhAssessmenthandhManagementYM2011YMkYMjklalj2.5 27

75 ’ncreasedMcarbonMfootprintMofMmaterialsMproductionMdrivenMbyMriseMinMinvestmentsbMNaturehGeoscience
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2018YMffYMjaek 7.2 26

72
HappierMwithMlesssM—embersMofMyuropeanMenvironmentalMgrassrootsMinitiativesMreconcileMlowerM
carbonMfootprintsMwithMhigherMlifeMsatisfactionMandMincomeMincreasesbMEnergyhResearchhandhSocialh
ScienceYM2020YMjdYMedegfm

7.7 26

71 …lobalMclimateMtargetsMandMfutureMconsumptionMlevelnManMevaluationMofMtheMrequiredM…H…MintensitybM
EnvironmentalhResearchhLettersYM2013YMlYMdehdej 6.2 24

70 HybridMlifeacycleMassessmentMofMnaturalMgasMbasedMfuelMchainsMforMtransportationbMEnvironmentalh
Sciencehoamp;hTechnologyYM2006YMhdYMfkmkaldh 10.3 24

69 ynvironmentalMussessmentMofMTwoMWasteM’ncinerationMStrategiesMforMwentralM orwayMUedMppVbM
InternationalhJournalhofhLifehCyclehAssessmentYM2005YMedYMfjgafkf 4.6 24

68 TheMhumanMtoxicityMpotentialMandMaMStrategyMforMyvaluatingM—odelMPerformanceMinM–ifeMwycleM’mpactM
ussessmentbMInternationalhJournalhofhLifehCyclehAssessmentYM2001YMjYMedjaedm 4.6 24

67 WaterMscarcityMrisksMmitigatedMorMaggravatedMbyMtheMinteraregionalMelectricityMtransmissionMacrossM
whinabMAppliedhEnergyYM2019YMfglYMhegahff 10.7 23

66 zissionMorMzossilnM–ifeMwycleMussessmentMofMHydrogenMProductionbMProceedingshofhthehIEEEYM2006YMmhYMekliaekmh14.3 23

65 ParameterMuncertaintyMandMvariabilityMinMevaluativeMfateMandMexposureMmodelsbMRiskhAnalysisYM1999YM
emYMeemgafdh 3.9 22

64 veyondMpeakMemissionMtransfersnMhistoricalMimpactsMofMglobalizationMandMfutureMimpactsMofMclimateM
policiesMonMinternationalMemissionMtransfersbMClimatehPolicyYM2020YMfdYMSehaSfk 5.3 22

63  exusMStrengthnMuM ovelM—etricMforMussessingMtheM…lobalMResourceM exusbMJournalhofhIndustrialh
EcologyYM2018YMffYMehkgaehlj 7.2 22

62 …lobalMscenariosMofMresourceMandMemissionMsavingsMfromMmaterialMefficiencyMinMresidentialMbuildingsM
andMcarsbMNaturehCommunicationsYM2021YMefYMidmk 17.4 22

61 –ifeMcycleMassessmentMofMtransportMofMelectricityMviaMdifferentMvoltageMlevelsnMuMcaseMstudyMforM
 ordaTrˆ‚ndelagMcountyMinM orwaybMAppliedhEnergyYM2015YMeikYMehhaeie 10.7 21

60 ScenariosMforMtheMenvironmentalMimpactMofMfossilMfuelMpowernMwoabenefitsMandMtradeaoffsMofMcarbonM
captureMandMstoragebMEnergyYM2012YMhiYMkjfakkd 7.9 21

59 yxergyMunalysisMofMtheMProcessMforMximethylMytherMProductionMthroughMviomassMSteamM…asificationbM
Industrialhoamp;hEngineeringhChemistryhResearchYM2009YMhlYMedmkjaedmli 3.9 21
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58 PollutantaspecificMscaleMofMmultimediaMmodelsMandMitsMimplicationsMforMtheMpotentialMdosebM
EnvironmentalhSciencehoamp;hTechnologyYM2001YMgiYMehfal 10.3 21

57
—ultiregionalMenvironmentalMcomparisonMofMfossilMfuelMpowerMgenerationâ��ussessmentMofMtheM
contributionMofMfugitiveMemissionsMfromMconventionalMandMunconventionalMfossilMresourcesbM
InternationalhJournalhofhGreenhousehGashControlYM2015YMggYMeam

4.2 20

56 WhenMxoMullocationsMandMwonstructsMRespectM—aterialYMynergyYMzinancialYMandMProductionMvalancesM
inM–wuMandMyy’øsbMJournalhofhIndustrialhEcologyYM2016YMfdYMjkalh 7.2 18

55 zugacityMsuperpositionnMaMnewMapproachMtoMdynamicMmultimediaMfateMmodelingbMChemosphereYM2001YM
hhYMlhgaig 8.4 18

54 wapitalMinMtheMumericanMcarbonYMenergyYMandMmaterialMfootprint´ bMJournalhofhIndustrialhEcologyYM2020YM
fhYMilmajdd 7.2 17

53 wonsiderationMofMcultureMisMvitalMifMweMareMtoMachieveMtheMSustainableMxevelopmentM…oalsbMOnehEarthYM
2021YMhYMgdkagem 8.1 17

52 —odelacenteredMapproachMtoMearlyMplanningMandMdesignMofManMecoaindustrialMparkMaroundManMoilM
refinerybMEnvironmentalhSciencehoamp;hTechnologyYM2008YMhfYMhmilajg 10.3 16

51 HybridMlifeMcycleMassessmentMofMaMgeothermalMplantnMzromMphysicalMtoMmonetaryMinventoryM
accountingbMJournalhofhCleanerhProductionYM2017YMehfYMfidmafifg 10.3 15

50 womparativeMimpactMassessmentMofMwwSMportfolionM–ifeMcycleMperspectivebMEnergyhProcediaYM2011YMhYMfhljafhmg2.3 15

49 —aterialMuseMforMelectricityMgenerationMwithMcarbonMdioxideMcaptureMandMstoragenMyxtendingMlifeMcycleM
analysisMindicesMforMmaterialMaccountingbMResourcesvhConservationhandhRecyclingYM2015YMeddYMhmaik 11.9 14

48 ynvironmentalMxamageMussessmentMofMwarbonMwaptureMandMStoragebMJournalhofhIndustrialhEcologyYM
2012YMejYMhdkahem 7.2 14

47 ’SøMehdhfMrestrictsMuseMandMdevelopmentMofMimpactMassessmentbMInternationalhJournalhofhLifehCycleh
AssessmentYM1998YMgYMeldaele 4.6 14

46 TowardMaMPracticalMøntologyMforMSocioeconomicM—etabolismbMJournalhofhIndustrialhEcologyYM2016YMfdYMefjdaefkf7.2 14

45 ProspectiveM—odelsMofMSocietyâ��sMzutureM—etabolismnMWhatM’ndustrialMycologyMHasMtoMwontributeM
2016YMfeahg 13

44 TheMupplicationMofM—ultiaregionalM’nputaøutputMunalysisMtoM’ndustrialMycologybMEcowefficiencyhinh
IndustryhandhScienceYM2009YMlhkaljg 13

43 —ethodMforMendogenizingMcapitalMinMtheMUnitedMStatesMynvironmentallyayxtendedM’nputaøutputM
modelbMJournalhofhIndustrialhEcologyYM2019YMfgYMehedaehfh 7.2 12

42 yvaluationMofMdifferentMwHPMoptionsMforMrefineryMintegrationMinMtheMcontextMofMaMlowMcarbonMfuturebM
InternationalhJournalhofhGreenhousehGashControlYM2009YMgYMeifaejd 4.2 12

41 –inkingMserviceMprovisionMtoMmaterialMcyclesnMuMnewMframeworkMforMstudyingMtheMresourceM
efficiencyâ��climateMchangeMURywwVMnexusbMJournalhofhIndustrialhEcologyYM2021YMfiYMfjdafkg 7.2 11

(2021-2001)
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40 —aterialMefficiencyMandMclimateMchangeMmitigationMofMpassengerMvehiclesbMJournalhofhIndustrialh
EcologyYM2021YMfiYMhmhaied 7.2 11

39 RepresentingMvehicleatechnologicalMopportunitiesMinMintegratedMenergyMmodelingbMTransportationh
ResearchvhParthD:hTransporthandhEnvironmentYM2019YMkgYMkjalj 6.4 10

38 TracingMtheMUncertainMwhineseM—ercuryMzootprintMwithinMtheM…lobalMSupplyMwhainMUsingMaMStochasticYM
 estedM’nputaøutputM—odelbMEnvironmentalhSciencehoamp;hTechnologyYM2019YMigYMjlehajlfg 10.3 9

37 HumanMtoxicityMpotentialsMforMlifeacycleMassessmentMandMtoxicsMreleaseMinventoryMriskMscreeningM2001
YMfdYMmfl 9

36 UnravelingMtheM exusnMyxploringMtheMPathwaysMtoMwombinedMResourceMUsebMJournalhofhIndustrialh
EcologyYM2019YMfgYMfheafif 7.2 9

35 warbonMfuelingMcomplexMglobalMvalueMchainsMtripledMinMtheMperiodMemmiâ��fdefbMEnergyhEconomicsYM
2020YMljYMedhjie 8.3 8

34 øccupationalMhealthMimpactsnMoffshoreMcraneMliftsMinMlifeMcycleMassessmentbMInternationalhJournalhofh
LifehCyclehAssessmentYM2008YMegYMhhdahhm 4.6 8

33 ’ncreasedMcarbonMfootprintMofMmaterialsMproductionMdrivenMbyMriseMinMinvestments 8

32 wopperMRecyclingMzlowM—odelMforMtheMUnitedMStatesMyconomynM’mpactMofMScrapMQualityMonMPotentialM
ynergyMvenefitbMEnvironmentalhSciencehoamp;hTechnologyYM2021YMiiYMihliaihmi 10.3 8

31 ynergyMwostMofM–ivingMandMussociatedMPollutionMforMveijingMResidentsbMJournalhofhIndustrialhEcologyYM
2010YMehYMlmdamde 7.2 7

30 ’ncludingMHumanMHealthMxamagesMdueMtoMRoadMTrafficMinM–ifeMwycleMussessmentMofMxwellingsbM
InternationalhJournalhofhLifehCyclehAssessmentYM2006YMeeYMjhake 4.6 7

29 uMcomprehensiveMsetMofMglobalMscenariosMofMhousingYMmobilityYMandMmaterialMefficiencyMforMmaterialM
cyclesMandMenergyMsystemsMmodelingbMJournalhofhIndustrialhEcologyYM2021YMfiYMgdiagfd 7.2 7

28 ’nteractiveMVisualizationMandM’ndustrialMycologynMupplicationsYMwhallengesYMandMøpportunitiesbM
JournalhofhIndustrialhEcologyYM2019YMfgYMifdaige 7.2 6

27 viogenicMwøfMfluxesMfromMbioenergyMandMclimateâ��uMresponsebMEcologicalhModellingYM2013YMfigYMkmale 3 6

26 xriversMofMchangeMinMUSMresidentialMenergyMconsumptionMandMgreenhouseMgasMemissionsYMemmdâ��fdeibM
EnvironmentalhResearchhLettersYM2021YMejYMdghdhi 6.2 6

25 –inkingMtheMynvironmentalMPressuresMofMwhinaTsMwapitalMxevelopmentMtoM…lobalMzinalMwonsumptionM
ofMtheMPastMxecadesMandMintoMtheMzuturebMEnvironmentalhSciencehoamp;hTechnologyYM2021YMiiYMjhfeajhfm 10.3 6

24 …roundMtruthingMtheMenvironmentalMbenefitsMofMaMpolygenerationMsystemnMWhenMtoMcombineMheatM
andMpowersbMEnergyhandhBuildingsYM2018YMekgYMffeafgl 7 6

23 ynvironmentalMxueMxiligenceMofMwøfMwaptureMandMUtilizationMTechnologiesMâ��MzrameworkMandM
applicationbMEnergyhProcediaYM2014YMjgYMkhfmakhgj 2.3 5

Edgar G Hertwich
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22 –ifeMcycleMassessmentMasMaMmeansMtoMidentifyMtheMmostMeffectiveMactionMforMsustainableMconsumptionegeaehh 5

21 ynergyMsystemMdecarbonizationMandMproductivityMgainsMreducedMtheMcouplingMofMwøfMemissionsMandM
economicMgrowthMinMkgMcountriesMbetweenMemkdMandMfdejbMOnehEarthYM2021YM 8.1 5

20 –inkingMHousingMPolicyYMHousingMTypologyYMandMResidentialMynergyMxemandMinMtheMUnitedMStatesbM
EnvironmentalhSciencehoamp;hTechnologyYM2021YMiiYMfffhaffgg 10.3 5

19 PricingMindirectMemissionsMacceleratesMlowacarbonMtransitionMofMUSMlightMvehicleMsectorbMNatureh
CommunicationsYM2021YMefYMkefe 17.4 4

18 uM…lobalMynvironmentalMussessmentMofMylectricityM…enerationMTechnologiesMwithM–owM…reenhouseM
…asMymissionsbMProcediahCIRPYM2014YMeiYMgak 1.8 3

17 ResourceMdepletionMinMlifeacycleMassessmentbMEnvironmentalhToxicologyhandhChemistryYM1996YMeiYMehhfaehhh3.8 3

16 …lobalMScenariosMofMResourceMandMymissionsMSavingsMfromMSystemicM—aterialMyfficiencyMinMvuildingsM
andMwars 3

15 —aterialMflowsMandM…H…MemissionsMfromMhousingMstockMevolutionMinMUSMcountiesYMfdfdâ��jdbMBuildingsh
andhCitiesYM2021YMfYMimmajek 3.3 3

14 ugeingMsocietyMinMdevelopedMcountriesMchallengesMcarbonMmitigationbMNaturehClimatehChangeYM2022YM
efYMfheafhl 21.4 3

13 PotentialMwlimateM’mpactMVariationsMxueMtoMzuelingMvehaviorMofMPlugainMHybridMVehicleMøwnersMinM
theMUSbMEnvironmentalhSciencehoamp;hTechnologyYM2021YMiiYMjiakf 10.3 2

12 ussessmentMofM–owMwarbonMynergyMTechnologiesnMzossilMzuelsMandMwwSbMEnergyhProcediaYM2013YMgkYMfjgkafjhh2.3 1

11 uverageMxamageMzunctionsMureM otMymissionaRatedMxistanceMtoMTargetsbMEnvironmentalhScienceh
oamp;hTechnologyYM2012YMhjYMijmaijm 10.3 1

10 TheoryMwithoutMpracticenMaMreplyMtoMtheMnoteMfromMHeijungsMonMtheMaverageMversusMmarginalMdebateM
inM–ifeMwycleM’mpactMussessmentbMInternationalhJournalhofhLifehCyclehAssessmentYe 4.6 1

9 –ifeacycleMenvironmentalMandMnaturalMresourceMimplicationsMofMenergyMefficiencyMtechnologiesM2017YMfjgafkd 1

8 ’ndividualismMandMnationallyMdeterminedMcontributionsMtoMclimateMchangebMSciencehofhthehTotalh
EnvironmentYM2021YMkkkYMehjdkj 10.2 1

7 unalysisMofMtheM–iaionMbatteryMindustryMinMlightMofMtheMglobalMtransitionMtoMelectricMpassengerMlightM
dutyMvehiclesMuntilMfdidbMEnvironmentalhResearch:hInfrastructurehandhSustainabilityYM2022YMfYMdeeddf 1

6 vooksnMynvironmentalM–ifeawycleMussessmentbMJournalhofhIndustrialhEcologyYM1997YMeYMeflaege 7.2

5 —arineMecotoxicMeffectMofMpulseMemissionsMinMlifeMcycleMimpactMassessmentbMEnvironmentalhToxicologyh
andhChemistryYM2006YMfiYMfmkagdg 3.8

(2006-)
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4 SustainabilityMinMtheMinformationMsocietybMInternationalhJournalhofhLifehCyclehAssessmentYM2004YMmYMfdlafed 4.6

3 wommentMonMOintermittentMrainfallMinMdynamicMmultimediaMfateMmodelingObMEnvironmentalhScienceh
oamp;hTechnologyYM2004YMglYMihlh 10.3

2 zactorsMinfluencingMtheMlifeacycleM…H…MemissionsMofMvrazilianMofficeMbuildingsbMBuildingshandhCitiesYM
2021YMfYMlijalkg 3.3

1 worrectionnM—aterialMflowsMandM…H…MemissionsMfromMhousingMstockMevolutionMinMUSMcountiesYM
fdfdâ��jdbMBuildingshandhCitiesYM2021YMfYMkmkakmm 3.3
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