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2018bMnbMihkciih 21.4 456
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128 TheMfutureMofMfoodMdemandpMunderstandingMdifferencesMinMglobalMeconomicMmodelsdMAgriculturalf
EconomicsfoUnitedfKingdompbM2014bMjkbMkgclm 2.8 258

127 “reenhouseMgasMemissionsMintensityMofMglobalMcroplandsdMNaturefClimatefChangebM2017bMmbMlicln 21.4 229
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harmonizedMemissionsMtrajectoriesMthroughMtheMendMofMtheMcenturydMGeoscientificfModelfDevelopment
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124 ReducingMemissionsMfromMagricultureMtoMmeetMtheMh´ ´°yMtargetdMGlobalfChangefBiologybM2016bMhhbMinkocinlj11.4 203

123 WoodyMbiomassMenergyMpotentialMinMhfkfdMEnergyfPolicybM2014bMllbMgocig 7.2 190

122 ’armingMandMtheMgeographyMofMnutrientMproductionMforMhumanMusepMaMtransdisciplinaryManalysisdM
LancetfPlanetaryfHealthtfThebM2017bMgbMeiicejh 9.8 188

121 °andcuseMchangeMtrajectoriesMupMtoMhfkfpMinsightsMfromMaMglobalMagroceconomicMmodelMcomparisondM
AgriculturalfEconomicsfoUnitedfKingdompbM2014bMjkbMlocnj 2.8 176

120 ’utureMairMpollutionMinMtheMSharedMSocioceconomicMPathwaysdMGlobalfEnvironmentalfChangebM2017bM
jhbMijlcikn 10.1 175

119 RiskMofMincreasedMfoodMinsecurityMunderMstringentMglobalMclimateMchangeMmitigationMpolicydMNaturef
ClimatefChangebM2018bMnbMloocmfi 21.4 172

118 –mpactsMofMpopulationMgrowthbMeconomicMdevelopmentbMandMtechnicalMchangeMonMglobalMfoodM
productionMandMconsumptiondMAgriculturalfSystemsbM2011bMgfjbMhfjchgk 6.1 169

117 SharedMSocioc‘conomicMPathwaysMofMtheM‘nergyMSectorMâ��MQuantifyingMtheMNarrativesdMGlobalf
EnvironmentalfChangebM2017bMjhbMiglciif 10.1 165

116 yontributionMofMtheMlandMsectorMtoMaMgdkM´°yMworlddMNaturefClimatefChangebM2019bMobMngmcnhn 21.4 150

115 xendingMtheMcurveMofMterrestrialMbiodiversityMneedsManMintegratedMstrategydMNaturebM2020bMknkbMkkgckkl 50.4 149

114 wgricultureMandMclimateMchangeMinMglobalMscenariospMwhyMdonTtMtheMmodelsMagreedMAgriculturalf
EconomicsfoUnitedfKingdompbM2014bMjkbMnkcgfg 2.8 146

113 °ivestockMandMtheM‘nvironmentpMWhatM”aveMWeM°earnedMinMtheMPastMzecadeudMAnnualfReviewfoff
EnvironmentfandfResourcesbM2015bMjfbMgmmchfh 17.2 145

112 WhatMareMtheMlimitsMtoMoilMpalmMexpansionudMGlobalfEnvironmentalfChangebM2016bMjfbMmicng 10.1 145

111
yattleMranchingMintensificationMinMxrazilMcanMreduceMglobalMgreenhouseMgasMemissionsMbyMsparingMlandM
fromMdeforestationdMProceedingsfoffthefNationalfAcademyfoffSciencesfoffthefUnitedfStatesfoffAmericabM
2014bMgggbMmhilcjg

11.5 144

110 WhyMdoMglobalMlongctermMscenariosMforMagricultureMdifferuMwnMoverviewMofMtheMwgδ–PM“lobalM
‘conomicMδodelM–ntercomparisondMAgriculturalfEconomicsfoUnitedfKingdompbM2014bMjkbMichf 2.8 143

109 ”ighlightingMcontinuedMuncertaintyMinMglobalMlandMcoverMmapsMforMtheMuserMcommunitydM
EnvironmentalfResearchfLettersbM2011bMlbMfjjffk 6.2 140

108 yhallengesMtoMscenariocguidedMadaptiveMactionMonMfoodMsecurityMunderMclimateMchangedMGlobalf
EnvironmentalfChangebM2014bMhnbMinicioj 10.1 139
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106 δatchingMpolicyMandMsciencepMRationaleMforMtheMâ��jMperMgfffMcMsoilsMforMfoodMsecurityMandMclimateâ��M
initiativedMSoilfandfTillagefResearchbM2019bMgnnbMicgk 6.5 131

105 ”otspotsMofMuncertaintyMinMlandcuseMandMlandccoverMchangeMprojectionspMaMglobalcscaleMmodelM
comparisondMGlobalfChangefBiologybM2016bMhhbMiolmcioni 11.4 128

104 –nnovationMcanMaccelerateMtheMtransitionMtowardsMaMsustainableMfoodMsystemdMNaturefFoodbM2020bMgbMhllchmh14.4 121

103 wssessingMtheMlandMresourcecfoodMpriceMnexusMofMtheMSustainableMzevelopmentM“oalsdMSciencef
AdvancesbM2016bMhbMegkfgjoo 14.3 116

102 ReducingMgreenhouseMgasMemissionsMinMagricultureMwithoutMcompromisingMfoodMsecurityudM
EnvironmentalfResearchfLettersbM2017bMghbMgfkffj 6.2 112

101 “lobalMexposureMandMvulnerabilityMtoMmulticsectorMdevelopmentMandMclimateMchangeMhotspotsdM
EnvironmentalfResearchfLettersbM2018bMgibMfkkfgh 6.2 100

100 ‘valuatingMagriculturalMtradecoffsMinMtheMageMofMsustainableMdevelopmentdMAgriculturalfSystemsbM2018
bMglibMmicnn 6.1 99

99 “lobalMbioenergyMscenariosMâ��M’utureMforestMdevelopmentbMlandcuseMimplicationsbMandMtradecoffsdM
BiomassfandfBioenergybM2013bMkmbMnlcol 5.3 93

98 wgricultureMandMresourceMavailabilityMinMaMchangingMworldpMTheMroleMofMirrigationdMWaterfResourcesf
ResearchbM2010bMjlbM 5.4 90

97 yropMProductivityMandMtheM“lobalM°ivestockMSectorpM–mplicationsMforM°andMUseMyhangeMandM
“reenhouseM“asM‘missionsdMAmericanfJournalfoffAgriculturalfEconomicsbM2013bMokbMjjhcjjn 3.1 81

96 SpatiallyMexplicitMestimatesMofMNhMOMemissionsMfromMcroplandsMsuggestMclimateMmitigationM
opportunitiesMfromMimprovedMfertilizerMmanagementdMGlobalfChangefBiologybM2016bMhhbMiinicoj 11.4 77

95 wssessingMuncertaintiesMinMlandMcoverMprojectionsdMGlobalfChangefBiologybM2017bMhibMmlmcmng 11.4 76

94 –mpactsMofMincreasedMbioenergyMdemandMonMglobalMfoodMmarketspManMwgδ–PMeconomicMmodelM
intercomparisondMAgriculturalfEconomicsfoUnitedfKingdompbM2014bMjkbMgficggl 2.8 73

93 °inkingMregionalMstakeholderMscenariosMandMsharedMsocioeconomicMpathwayspMQuantifiedMWestM
wfricanMfoodMandMclimateMfuturesMinMaMglobalMcontextdMGlobalfEnvironmentalfChangebM2017bMjkbMhhmchjh 10.1 71

92  eyMdeterminantsMofMglobalMlandcuseMprojectionsdMNaturefCommunicationsbM2019bMgfbMhgll 17.4 71

91 wMmulticmodelMassessmentMofMfoodMsecurityMimplicationsMofMclimateMchangeMmitigationdMNaturef
SustainabilitybM2019bMhbMinlciol 22.1 71

90 ProjectionMofMtheMfutureM‘UMforestMyOhMsinkMasMaffectedMbyMrecentMbioenergyMpoliciesMusingMtwoM
advancedMforestMmanagementMmodelsdMGCBfBioenergybM2012bMjbMmmicmni 5.6 66

89 wgriculturalMnoncyOhMemissionMreductionMpotentialMinMtheMcontextMofMtheMgdkM´°yMtargetdMNaturef
ClimatefChangebM2019bMobMllcmh 21.4 66
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88 °ivestockMinMaMchangingMclimatepMproductionMsystemMtransitionsMasManMadaptationMstrategyMforM
agriculturedMEnvironmentalfResearchfLettersbM2015bMgfbMfojfhg 6.2 64

87 wssessingMglobalMresourceMuseMandMgreenhouseMemissionsMtoMhfkfbMwithMambitiousMresourceM
efficiencyMandMclimateMmitigationMpoliciesdMJournalfoffCleanerfProductionbM2017bMgjjbMjficjgj 10.3 61

86 yomparingMimpactsMofMclimateMchangeMandMmitigationMonMglobalMagricultureMbyMhfkfdMEnvironmentalf
ResearchfLettersbM2018bMgibMfljfhg 6.2 57

85 wssessingMtheM–NzysTMlandMusebMlandMuseMchangebMandMforestMemissionMprojectionsdMCarbonfBalancef
andfManagementbM2016bMggbMhl 3.6 56

84 SpatialMdistributionMofMarableMandMabandonedMlandMacrossMformerMSovietMUnionMcountriesdMScientificf
DatabM2018bMkbMgnffkl 8.2 53

83 ‘ffectMofMclimateMchangebMyOhMtrendsbMnitrogenMadditionbMandMlandccoverMandMmanagementMintensityM
changesMonMtheMcarbonMbalanceMofM‘uropeanMgrasslandsdMGlobalfChangefBiologybM2016bMhhbMiinckf 11.4 53

82 yomparingMsupplycsideMspecificationsMinMmodelsMofMglobalMagricultureMandMtheMfoodMsystemdM
AgriculturalfEconomicsfoUnitedfKingdompbM2014bMjkbMhgcik 2.8 52

81 “lobalMhungerMandMclimateMchangeMadaptationMthroughMinternationalMtradedMNaturefClimatefChangebM
2020bMgfbMnhocnik 21.4 51

80 δitigationMeffortsMwillMnotMfullyMalleviateMtheMincreaseMinMwaterMscarcityMoccurrenceMprobabilityMinM
wheatcproducingMareasdMSciencefAdvancesbM2019bMkbMeaauhjfl 14.3 50

79 wMprotocolMforManMintercomparisonMofMbiodiversityMandMecosystemMservicesMmodelsMusingMharmonizedM
landcuseMandMclimateMscenariosdMGeoscientificfModelfDevelopmentbM2018bMggbMjkimcjklh 6.3 42

78 TheMroleMofMtradeMinMtheMgreenhouseMgasMfootprintsMofM‘UMdietsdMGlobalfFoodfSecuritybM2018bMgobMjnckk 8.3 41

77 RevisitingMentericMmethaneMemissionsMfromMdomesticMruminantsMandMtheirM˛·yMsourceMsignaturedM
NaturefCommunicationsbM2019bMgfbMijhf 17.4 40

76 ylimateMextremesbMlandcclimateMfeedbacksMandMlandcuseMforcingMatMgdk´°ydMPhilosophicalfTransactionsf
SeriesfAtfMathematicaltfPhysicaltfandfEngineeringfSciencesbM2018bMimlbM 3 38

75 OnMfairbMeffectiveMandMefficientMR‘zzMmechanismMdesigndMCarbonfBalancefandfManagementbM2009bMjbMgg 3.6 38

74 –ntensificationMpathwaysMforMbeefMandMdairyMcattleMproductionMsystemspM–mpactsMonM“”“MemissionsbM
landMoccupationMandMlandMuseMchangedMAgriculturetfEcosystemsfandfEnvironmentbM2017bMhjfbMgikcgjm 5.7 37

73 δulticfactorbMmulticstatebMmulticmodelMscenariospM‘xploringMfoodMandMclimateMfuturesMforMSoutheastM
wsiadMEnvironmentalfModellingfandfSoftwarebM2016bMnibMhkkchmf 5.2 37

72 wssessingMtheM’easibilityMofM“lobalM°ongcTermMδitigationMScenariosdMEnergiesbM2017bMgfbMno 3.1 37

71 ’armingMsystemMmodellingMforMagricenvironmentalMpolicyMdesignpMTheMcaseMofMaMspatiallyM
noncaggregatedMallocationMofMconservationMmeasuresdMEcologicalfEconomicsbM2011bMmfbMnogcnoo 5.6 37
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70
yoordinatingMwgδ–PMdataMandMmodelsMacrossMglobalMandMregionalMscalesMforMgdk´°yMandMhdf´°yM
assessmentsdMPhilosophicalfTransactionsfSeriesfAtfMathematicaltfPhysicaltfandfEngineeringfSciencesbM
2018bMimlbM

3 34

69 ylimateMwarmingMfromMmanagedMgrasslandsMcancelsMtheMcoolingMeffectMofMcarbonMsinksMinMsparselyM
grazedMandMnaturalMgrasslandsdMNaturefCommunicationsbM2021bMghbMggn 17.4 34

68 SeasonalityMconstraintsMtoMlivestockMgrazingMintensitydMGlobalfChangefBiologybM2017bMhibMglilcgljm 11.4 33

67 ’utureMenvironmentalMandMagriculturalMimpactsMofMxrazilâ��sM’orestMyodedMEnvironmentalfResearchf
LettersbM2018bMgibMfmjfhg 6.2 33

66 ”istoricalMtradecoffsMofMlivestockâ��sMenvironmentalMimpactsdMEnvironmentalfResearchfLettersbM2015bMgfbMghkfgi6.2 33

65 “lobalMenvironmentalMcostsMofMyhinaTsMthirstMforMmilkdMGlobalfChangefBiologybM2018bMhjbMhgonchhgg 11.4 32

64 wssessingMSustainableM’oodMandMNutritionMSecurityMofMtheM‘UM’oodMSystemâ��wnM–ntegratedM
wpproachdMSustainabilitybM2018bMgfbMjhmg 3.6 29

63 TheMimpactMofMclimateMchangeMonMxrazilTsMagriculturedMSciencefoffthefTotalfEnvironmentbM2020bMmjfbMgioinj10.2 27

62 δetricsbMmodelsMandMforesightMforM‘uropeanMsustainableMfoodMandMnutritionMsecuritypMTheMvisionMofM
theMSUS’wNSMprojectdMAgriculturalfSystemsbM2018bMglibMjkckm 6.1 27

61 ”owMeffectiveMareMtheMsustainabilityMcriteriaMaccompanyingMtheM‘uropeanMUnionMhfhfMbiofuelM
targetsudMGCBfBioenergybM2013bMkbMiflcigj 5.6 27

60 –nclusiveMclimateMchangeMmitigationMandMfoodMsecurityMpolicyMunderMgdkM´°yMclimateMgoaldM
EnvironmentalfResearchfLettersbM2018bMgibMfmjfii 6.2 26

59 “lobalMfoodMsecurityMSMadaptationMunderMcropMyieldMvolatilitydMTechnologicalfForecastingfandfSocialf
ChangebM2015bMonbMhhichii 9.5 25

58 StructuralMchangeMasMaMkeyMcomponentMforMagriculturalMnoncyOMmitigationMeffortsdMNaturef
CommunicationsbM2018bMobMgflf 17.4 25

57 –mpactMofMtheMhM´°yMtargetMonMglobalMwoodyMbiomassMusedMForestfPolicyfandfEconomicsbM2017bMnibMghgcgif 3.6 24

56 TacklingMfoodMconsumptionMinequalityMtoMfightMhungerMwithoutMpressuringMtheMenvironmentdMNaturef
SustainabilitybM2019bMhbMnhlcnii 22.1 23

55 yombiningMlivestockMproductionMinformationMinMaMprocesscbasedMvegetationMmodelMtoMreconstructM
theMhistoryMofMgrasslandMmanagementdMBiogeosciencesbM2016bMgibMimkmcimml 4.6 23

54 TheMdynamicMsoilMorganicMcarbonMmitigationMpotentialMofM‘uropeanMcroplanddMGlobalfEnvironmentalf
ChangebM2015bMikbMhlochmn 10.1 22

53 –ncreasingMcropMproductionMinMRussiaMandMUkraineâ��regionalMandMglobalMimpactsMfromMintensificationM
andMrecultivationdMEnvironmentalfResearchfLettersbM2018bMgibMfhkffn 6.2 22
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52 zynamicsMofMtheMlandMusebMlandMuseMchangebMandMforestryMsinkMinMtheM‘uropeanMUnionpMtheMimpactsMofM
energyMandMclimateMtargetsMforMhfifdMClimaticfChangebM2016bMginbMhkichll 4.5 22

51 ylimateMyhangeM–mpactsMandMδitigationMinMtheMzevelopingMWorldpMwnM–ntegratedMwssessmentMofMtheM
wgricultureMandM’orestryMSectorsdMPolicyfResearchfWorkingfPapersbM2015bM 2.1 22

50 “lobalMfoodMmarketsbMtradeMandMtheMcostMofMclimateMchangeMadaptationdMFoodfSecuritybM2014bMlbMhocjj 6.7 20

49 ‘valuatingMtheMeffectsMofMclimateMchangeMonMUSMagriculturalMsystemspMsensitivityMtoMregionalMimpactM
andMtradeMexpansionMscenariosdMEnvironmentalfResearchfLettersbM2018bMgibM 6.2 20

48 –ntegratingMlivestockMfeedsMandMproductionMsystemsMintoMagriculturalMmulticmarketMmodelspMTheM
exampleMofM–δPwyTdMFoodfPolicybM2014bMjobMilkcimm 5 19

47 QuantificationMofMglobalMandMnationalMnitrogenMbudgetsMforMcropMproductiondMNaturefFoodb 14.4 19

46 ’utureM“”“MemissionsMmoreMefficientlyMcontrolledMbyMlandcuseMpoliciesMthanMbyMbioenergyM
sustainabilityMcriteriadMBiofuelstfBioproductsfandfBiorefiningbM2013bMmbMggkcghk 5.3 18

45 wM“lobalc°evelMδodelMofMtheMPotentialM–mpactsMofMylimateMyhangeMonMyhildMStuntingMviaM–ncomeMandM
’oodMPriceMinMhfifdMEnvironmentalfHealthfPerspectivesbM2018bMghlbMomffm 8.4 18

44 °andcbasedMmeasuresMtoMmitigateMclimateMchangepMPotentialMandMfeasibilityMbyMcountrydMGlobalf
ChangefBiologybM2021bMhmbMlfhkclfkn 11.4 17

43 yriticalMadjustmentMofMlandMmitigationMpathwaysMforMassessingMcountriesâ��MclimateMprogressdMNaturef
ClimatefChangebM2021bMggbMjhkcjij 21.4 16

42 –mpactsMofMglobalMclimateMchangeMmitigationMscenariosMonMforestsMandMharvestingMinMSwedendM
CanadianfJournalfoffForestfResearchbM2016bMjlbMgjhmcgjin 1.9 15

41 –ntegratedMSolutionsMforMtheMWaterc‘nergyc°andMNexuspMwreM“lobalMδodelsMRisingMtoMtheMyhallengeudM
WaterfoSwitzerlandpbM2019bMggbMhhhi 3 14

40 δodellingMalternativeMfuturesMofMglobalMfoodMsecuritypM–nsightsMfromM’OOzS‘yUR‘dMGlobalfFoodf
SecuritybM2020bMhkbMgffikn 8.3 14

39 –ntegratedMδanagementMofM°andMUseMSystemsMunderMSystemicMRisksMandMSecurityMTargetspMwM
StochasticM“lobalMxiosphereMδanagementMδodeldMJournalfoffAgriculturalfEconomicsbM2016bMlmbMknjclfg 3.7 14

38 –ncreasingMnitrogenMexportMtoMseapMwMscenarioManalysisMforMtheM–ndusMRiverdMSciencefoffthefTotalf
EnvironmentbM2019bMlojbMgiilho 10.2 12

37 WaterMUseMinM“lobalM°ivestockMProductionâ��OpportunitiesMandMyonstraintsMforM–ncreasingMWaterM
ProductivitydMWaterfResourcesfResearchbM2020bMklbMehfgoWRfhlook 5.4 12

36 TheMmarketMimpactsMofMshorteningMfeedMsupplyMchainsMinM‘uropedMFoodfSecuritybM2018bMgfbMgjfgcgjgf 6.7 11

35 “lobalMWoodyMxiomassM”arvestMVolumesMandM’orestMwreaMUseMUnderMzifferentMSSPcRyPMScenariosdM
JournalfoffForestfEconomicsbM2019bMijbMhnkcifo 1.1 10
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34 “reenhouseMgasMabatementMstrategiesMandMcostsMinM’renchMdairyMproductiondMJournalfoffCleanerf
ProductionbM2019bMhilbMggmkno 10.3 9

33 δappingMtheMyieldsMofMlignocellulosicMbioenergyMcropsMfromMobservationsMatMtheMglobalMscaledMEarthf
SystemfSciencefDatabM2020bMghbMmnocnfj 10.5 9

32
yomparingMtheMimpactMofMfutureMcroplandMexpansionMonMglobalMbiodiversityMandMcarbonMstorageM
acrossMmodelsMandMscenariosdMPhilosophicalfTransactionsfoffthefRoyalfSocietyfB:fBiologicalfSciencesbM
2020bMimkbMhfgofgno

5.8 8

31
–mpactMofMmodellingMchoicesMonMsettingMtheMreferenceMlevelsMforMtheM‘UMforestMcarbonMsinkspMhowMdoM
differentMassumptionsMaffectMtheMcountrycspecificMforestMreferenceMlevelsudMCarbonfBalancefandf
ManagementbM2019bMgjbMgf

3.6 8

30 ’orestMResourceMProjectionMToolsMatMtheM‘uropeanM°eveldMManagingfForestfEcosystemsbM2017bMjocln 0.7 8

29 TheM eyMRoleMofMProductionM‘fficiencyMyhangesMinM°ivestockMδethaneM‘missionMδitigationdMAGUf
AdvancesbM2021bMhbMehfhgwVfffiog 5.4 8

28 xioenergypMyountingMonM–ncentivesccResponsedMSciencebM2010bMihmbMghffcghfg 33.3 7

27 yhinaâ��sMfutureMfoodMdemandMandMitsMimplicationsMforMtradeMandMenvironmentdMNaturefSustainabilityb 22.1 7

26 PayingMtheMpriceMforMenvironmentallyMsustainableMandMhealthyM‘UMdietsdMGlobalfFoodfSecuritybM2021bM
hnbMgffjim 8.3 7

25 SensitivityMofM“lobalMPasturelandsMtoMylimateMVariationdMEarthnsfFuturebM2019bMmbMgikicgill 7.9 7

24 °andcbasedMclimateMchangeMmitigationMpotentialsMwithinMtheMagendaMforMsustainableMdevelopmentdM
EnvironmentalfResearchfLettersbM2021bMglbMfhjffl 6.2 7

23
TheMsensitivityMofMtheMcostsMofMreducingMemissionsMfromMdeforestationMandMdegradationMUR‘zzVMtoM
futureMsocioeconomicMdriversMandMitsMimplicationsMforMmitigationMpolicyMdesigndMMitigationfandf
AdaptationfStrategiesfforfGlobalfChangebM2019bMhjbMgghicggjg

3.9 6

22 wreMscenarioMprojectionsMoverlyMoptimisticMaboutMfutureMyieldMprogressudMGlobalfEnvironmentalf
ChangebM2020bMljbMgfhghf 10.1 6

21 ReconcilingMregionalMnitrogenMboundariesMwithMglobalMfoodMsecuritydMNaturefFoodbM2021bMhbMmffcmgg 14.4 6

20 yarbonMyalculationsMtoMyonsiderccResponsedMSciencebM2010bMihmbMmngcmng 33.3 5

19 “lobalMemissionsMpathwaysMunderMdifferentMsocioeconomicMscenariosMforMuseMinMyδ–PlpMaMdatasetMofM
harmonizedMemissionsMtrajectoriesMthroughMtheMendMofMtheMcenturyM2018bM 5

18 °andcbasedMimplicationsMofMearlyMclimateMactionsMwithoutMglobalMnetcnegativeMemissionsdMNaturef
Sustainabilityb 22.1 4

17 °andcbasedMclimateMchangeMmitigationMmeasuresMcanMaffectMagriculturalMmarketsMandMfoodMsecuritydM
NaturefFoodbM2022bMibMggfcghg 14.4 4
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16 yompetitionMforM°andcxasedM‘cosystemMServicespMTradecOffsMandMSynergiesM2016bMghmcgjm 3

15 “lobalMtrendsMinMbiodiversityMandMecosystemMservicesMfromMgoffMtoMhfkf 3

14 PriceMtrendsMandMvolatilityMscenariosMforMdesigningMforestMsectorMtransformationdMEnergyfEconomicsbM
2016bMkmbMgnjcgog 8.3 3

13 RobustMδanagementMofMSystemicMRisksMandM’oodcWaterc‘nergyc‘nvironmentalMSecuritypMTwocStageM
StrategiccwdaptiveM“°Ox–OδMδodeldMSustainabilitybM2021bMgibMnkm 3.6 3

12 δaterialMsubstitutionMbetweenMconiferousbMnoncconiferousMandMrecycledMbiomassMâ��M–mpactsMonMforestM
industryMrawMmaterialMuseMandMregionalMcompetitivenessdMForestfPolicyfandfEconomicsbM2021bMgihbMgfhknn 3.6 3

11 °inkingMzistributedMOptimizationMδodelsMforM’oodbMWaterbMandM‘nergyMSecurityMNexusMδanagementdM
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