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'
LOBALWARMINGMAYDOMINATEHEADLINES
TODAY�%COSYSTEMDEGRADATIONWILLDOSO
TOMORROW�

4HE-ILLENNIUM%COSYSTEM!SSESSMENT�
THElRSTGLOBALAUDITOFTHEWORLD�SFORESTS�

WETLANDS�ANDOTHERECOSYSTEMS�FOUNDTHATECOSYSTEMSHAVE
DECLINEDMORERAPIDLYANDEXTENSIVELYOVERTHEPAST��YEARS
THANATANYOTHERCOMPARABLETIMEINHUMANHISTORY�,EFT
UNCHECKED�THISDEGRADATIONJEOPARDIZESNOTJUSTTHEWORLD�S
BIODIVERSITY�BUTALSOITSBUSINESSES�4HISISBECAUSECOMPA
NIESDEPENDONTHESERVICESHEALTHYECOSYSTEMSPROVIDESUCH
ASFRESHWATER�WOOD�GENETICRESOURCES�POLLINATION�CLIMATE
REGULATION�ANDNATURALHAZARDPROTECTION�

4HISPUBLICATIONPROVIDESCORPORATEMANAGERSWITHA
PROACTIVEAPPROACHTOMAKINGTHECONNECTIONBETWEEN
ECOSYSTEMCHANGEANDTHEIRBUSINESSGOALS�)TINTRODUCES
THE#ORPORATE%COSYSTEM3ERVICES2EVIEW�ASTRUCTURED
METHODOLOGYTOHELPBUSINESSESDEVELOPSTRATEGIESFORMANAG
INGRISKSANDOPPORTUNITIESARISINGFROMTHEIRDEPENDENCE
ANDIMPACTONECOSYSTEMS�)TISATOOLFORCORPORATESTRATEGY
DEVELOPMENTANDCANAUGMENTEXISTINGENVIRONMENTAL
MANAGEMENTSYSTEMS�

/URTHREEORGANIZATIONSCONTRIBUTEDCOMPLEMENTARY
SKILLSTOCREATETHE%COSYSTEM3ERVICES2EVIEW�4HE7ORLD
2ESOURCES)NSTITUTEDEVELOPEDTHEMETHODOLOGYANDMANAGED
THEROADTESTINGPHASEASPARTOFITSEFFORTSTOMAINSTREAM
ECOSYSTEMSERVICESINTOPRIVATESECTORDECISIONMAKING�
&IVEMEMBERCOMPANIESOFTHE7ORLD"USINESS#OUNCILFOR
3USTAINABLE$EVELOPMENT�!KZO.OBEL�"#(YDRO�-ONDI�
2IO4INTO�AND3YNGENTA�ROADTESTEDANDPROVIDEDFEED
BACKONTHEMETHODOLOGY�4HE-ERIDIAN)NSTITUTEBROUGHT
THEEXPERIENCEANDRELATIONSHIPSDEVELOPEDASACOREMEMBER
OFTHESECRETARIATTHATDESIGNEDANDMANAGEDTHE-ILLENNIUM
%COSYSTEM!SSESSMENTANDBROUGHTITSPROCESSDESIGNAND
FACILITATIONSKILLSTOTHETEAM�

'LOBALCLIMATECHANGEANDTHEDEMANDSOFAGROWING
POPULATIONARELIKELYTOFURTHERDEGRADEECOSYSTEMSINCOM
INGYEARS�INCREASINGLYCHALLENGINGBUSINESSASSUMPTIONSAND
PRACTICES�4HE%COSYSTEM3ERVICES2EVIEWOFFERSAPROMISING

APPROACHFORCOMPANIESTOMANAGETHERISKSANDOPPORTUNI
TIESTHATWILLEMERGEAND�ATTHESAMETIME�TOBECOMEBETTER
STEWARDSOFTHEENVIRONMENT�/URTHREEORGANIZATIONSARE
COMMITTEDTOWORKINGWITHTHEBUSINESSCOMMUNITYTOHELP
THISAPPROACHBECOMESTANDARDPRACTICE�
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FORTHEIRCONTRIBUTIONSINDEVELOPINGTHE#OR

PORATE%COSYSTEM3ERVICES2EVIEW�
7ETHANK9ASMINA!BDELILAH�+AREN"ENNETT�!LEXA#LAY�

3UZANNE/ZMENT�"RIANNA0ETERSON�AND!LISON7ILLIAMS
OF72)FORTHEIRRESEARCHINSUPPORTOFTHISPUBLICATION�

7EAREGRATEFULTOTHEFOLLOWINGCOLLEAGUESANDFRIENDS
WHOPROVIDEDCRITICALREVIEWSANDOTHERVALUABLECONTRI
BUTIONSTOTHISPUBLICATION�!NDREW!ULISI�72)	�-ANISH
"APNA�72)	�.ICHOLAS"ERTRAND�5NITED.ATIONS%NVIRON
MENT0ROGRAMME	�'ERARD"OS�(OLCIM	�!NTONIO.EVESDE
#ARVALHO�%NERGIASDE0ORTUGAL	�-ICHAEL&AHY�3'33!	�
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FORTHEIRWORK�
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"IODIVERSITY0ROGRAMME�ANDTHE7ORLD"USINESS#OUNCILFOR
3USTAINABLE$EVELOPMENTFORTHEIRGENEROUSlNANCIALSUPPORT
FORTHISUNDERTAKING�
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)NSTITUTE�72)	�THE-ERIDIAN)NSTITUTE�ANDTHE7ORLD
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ANDTHE7"#3$SECRETARIAT�)TDOESNOTNECESSARILYREPRESENT
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PUBLICATION�SFUNDERS�



%
COSYSTEMSPROVIDEBUSINESSESWITHNUMEROUS
BENElTSORhECOSYSTEMSERVICES�v&ORESTSSUPPLY
TIMBERANDWOODlBER�PURIFYWATER�REGULATE
CLIMATE�ANDYIELDGENETICRESOURCES�2IVERSYS
TEMSPROVIDEFRESHWATER�POWER�ANDRECREATION�

#OASTALWETLANDSlLTERWASTE�MITIGATEmOODS�ANDSERVEAS
NURSERIESFORCOMMERCIALlSHERIES�

(OWEVER�HUMANACTIVITIESARERAPIDLYDEGRADINGTHESE
ANDOTHERECOSYSTEMS�4HE-ILLENNIUM%COSYSTEM!SSESS
MENT�THELARGESTAUDITEVERCONDUCTEDOFTHECONDITIONAND
TRENDSINTHEWORLD�SECOSYSTEMS�FOUNDTHATECOSYSTEMS
HAVEDECLINEDMORERAPIDLYANDEXTENSIVELYOVERTHEPAST��
YEARSTHANATANYOTHERCOMPARABLETIMEINHUMANHISTORY�)N
FACT���OFTHE��ECOSYSTEMSERVICESEVALUATEDHAVEDEGRADED
OVERTHEPASTHALFCENTURY�4HE!SSESSMENTPROJECTEDFURTHER
DECLINESOVERCOMINGDECADES�PARTICULARLYINLIGHTOFPOPULA
TIONGROWTH�ECONOMICEXPANSION�ANDGLOBALCLIMATECHANGE�
,EFTUNCHECKED�THISDEGRADATIONCOULDJEOPARDIZEFUTURE
ECONOMICWELLBEING�CREATINGNEWWINNERSANDLOSERSWITHIN
THEBUSINESSCOMMUNITY�

%COSYSTEMDEGRADATIONISHIGHLYRELEVANTTOBUSINESSBE
CAUSECOMPANIESNOTONLYIMPACTECOSYSTEMSANDTHESERVICES
THEYPROVIDEBUTALSODEPENDONTHEM�%COSYSTEMDEGRADATION�
THEREFORE�CANPOSEANUMBEROFRISKSTOCORPORATEPERFOR
MANCEASWELLASCREATENEWBUSINESSOPPORTUNITIES�4YPESOF
RISKSANDOPPORTUNITIESINCLUDE�

/PERATIONAL
2ISKSSUCHASHIGHERCOSTSFORFRESHWATERDUETOSCAR
CITY�LOWEROUTPUTFORHYDROELECTRICFACILITIESDUETO
SILTATION�ORDISRUPTIONSTOCOASTALBUSINESSESDUETO
mOODING
/PPORTUNITIESSUCHASINCREASINGWATERUSEEFlCIENCY
ORBUILDINGANONSITEWETLANDTOCIRCUMVENTTHENEED
FORNEWWATERTREATMENTINFRASTRUCTURE

2EGULATORYANDLEGAL
2ISKSSUCHASNEWlNES�NEWUSERFEES�GOVERNMENT
REGULATIONS�ORLAWSUITSBYLOCALCOMMUNITIESTHATLOSE
ECOSYSTEMSERVICESDUETOCORPORATEACTIVITIES
/PPORTUNITIESSUCHASENGAGINGGOVERNMENTSTO
DEVELOPPOLICIESANDINCENTIVESTOPROTECTORRESTORE
ECOSYSTEMSTHATPROVIDESERVICESACOMPANYNEEDS
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2EPUTATIONAL
2ISKSSUCHASRETAILCOMPANIESBEINGTARGETEDBY
NONGOVERNMENTALORGANIZATIONCAMPAIGNSFORPUR
CHASINGWOODORPAPERFROMSENSITIVEFORESTSORBANKS
FACINGSIMILARPROTESTSDUETOINVESTMENTSTHATDEGRADE
PRISTINEECOSYSTEMS
/PPORTUNITIESSUCHASIMPLEMENTINGANDCOMMUNI
CATINGSUSTAINABLEPURCHASING�OPERATING�ORINVESTMENT
PRACTICESINORDERTODIFFERENTIATECORPORATEBRANDS

-ARKETANDPRODUCT
2ISKSSUCHASCUSTOMERSSWITCHINGTOOTHERSUPPLIERS
THATOFFERPRODUCTSWITHLOWERECOSYSTEMIMPACTS
ORGOVERNMENTSIMPLEMENTINGNEWSUSTAINABLE
PROCUREMENTPOLICIES
/PPORTUNITIESSUCHASLAUNCHINGNEWPRODUCTSAND
SERVICESTHATREDUCECUSTOMERIMPACTSONECOSYSTEMS�
PARTICIPATINGINEMERGINGMARKETSFORCARBONSEQUES
TRATIONANDWATERSHEDPROTECTION�CAPTURINGNEW
REVENUESTREAMSFROMCOMPANYOWNEDNATURALASSETS�
ANDOFFERINGECOLABELEDWOOD�SEAFOOD�PRODUCE�AND
OTHERPRODUCTS

&INANCING
2ISKSSUCHASBANKSIMPLEMENTINGMORERIGOROUSLEND
INGREQUIREMENTSFORCORPORATELOANS
/PPORTUNITIESSUCHASBANKSOFFERINGMOREFAVORABLE
LOANTERMSORINVESTORSTAKINGPOSITIONSINCOMPANIES
SUPPLYINGPRODUCTSANDSERVICESTHATIMPROVERESOURCE
USEEFlCIENCYORRESTOREDEGRADEDECOSYSTEMS�

5NFORTUNATELY�COMPANIESOFTENFAILTOMAKETHECON
NECTIONBETWEENTHEHEALTHOFECOSYSTEMSANDTHEBUSINESS
BOTTOMLINE�-ANYCOMPANIESARENOTFULLYAWAREOFTHE
EXTENTOFTHEIRDEPENDENCEANDIMPACTONECOSYSTEMSANDTHE
POSSIBLERAMIlCATIONS�,IKEWISE�ENVIRONMENTALMANAGEMENT
SYSTEMSANDENVIRONMENTALDUEDILIGENCETOOLSAREOFTEN
NOTFULLYATTUNEDTOTHERISKSANDOPPORTUNITIESARISINGFROM
THEDEGRADATIONANDUSEOFECOSYSTEMSERVICES�&ORINSTANCE�
MANYTOOLSAREMORESUITEDTOHANDLEhTRADITIONALvISSUESOF
POLLUTIONANDNATURALRESOURCECONSUMPTION�-OSTFOCUS
ONENVIRONMENTALIMPACTS�NOTDEPENDENCE�&URTHERMORE�
THEYTYPICALLYFOCUSONRISKS�NOTBUSINESSOPPORTUNITIES�!S
ARESULT�COMPANIESMAYBECAUGHTUNPREPAREDORMISSNEW
SOURCESOFREVENUEASSOCIATEDWITHECOSYSTEMCHANGE�
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4HE#ORPORATE%COSYSTEM3ERVICES2EVIEW�%32	IS
DESIGNEDTOADDRESSTHESEGAPS�)TCONSISTSOFASTRUCTURED
METHODOLOGYTHATHELPSMANAGERSPROACTIVELYDEVELOPSTRATE
GIESTOMANAGEBUSINESSRISKSANDOPPORTUNITIESARISINGFROM
THEIRCOMPANY�SDEPENDENCEANDIMPACTONECOSYSTEMS�)TIS
ATOOLFORSTRATEGYDEVELOPMENT�NOTJUSTFORENVIRONMENTAL
ASSESSMENT�"USINESSESCANEITHERCONDUCTAN%COSYSTEM3ER
VICES2EVIEWASASTANDALONEPROCESSORINTEGRATEITINTOTHEIR
EXISTINGENVIRONMENTALMANAGEMENTSYSTEMS�)NBOTHCASES�
THEMETHODOLOGYCANCOMPLEMENTANDAUGMENTTHEENVIRON
MENTALDUEDILIGENCETOOLSCOMPANIESALREADYUSE�

4HE%COSYSTEM3ERVICES2EVIEWCANPROVIDEVALUETO
BUSINESSESININDUSTRIESTHATDIRECTLYINTERACTWITHECOSYS
TEMSSUCHASAGRICULTURE�BEVERAGES�WATERSERVICES�FORESTRY�
ELECTRICITY�OIL�GAS�MINING�ANDTOURISM�)TISALSORELEVANTTO
SECTORSSUCHASGENERALRETAIL�HEALTHCARE�CONSULTING�lNAN
CIALSERVICES�ANDOTHERSTOTHEDEGREETHATTHEIRSUPPLIERSOR
CUSTOMERSINTERACTDIRECTLYWITHECOSYSTEMS�'ENERALRETAILERS�
FOREXAMPLE�MAYFACEREPUTATIONALORMARKETRISKSIFSOMEOF

THEIRSUPPLIERSARERESPONSIBLEFORDEGRADINGECOSYSTEMSAND
THESERVICESTHEYPROVIDE�

4HISPUBLICATIONDESCRIBESTHElVESTEPSFORPERFORMING
AN%COSYSTEM3ERVICES2EVIEW�4ABLE�	�)TPROVIDESAN
ANALYTICALFRAMEWORK�CASEEXAMPLES�ANDHELPFULSUGGESTIONS
FOREACHSTEP�)TCONCLUDESBYHIGHLIGHTINGANUMBEROF
RESOURCESMANAGERSCANUSEWHENCONDUCTINGAN%COSYSTEM
3ERVICES2EVIEW�INCLUDINGAhDEPENDENCEANDIMPACTASSESS
MENTvSPREADSHEET�SCIENTIlCREPORTS�ECONOMICVALUATION
APPROACHES�ANDOTHERISSUESPECIlCTOOLS�

'LOBALDEGRADATIONOFECOSYSTEMSANDTHESERVICESTHEY
PROVIDETHREATENSTOALTERTHELANDSCAPEINWHICHBUSINESS
OPERATES�4HE%COSYSTEM3ERVICES2EVIEWISAPROACTIVEAP
PROACHFORCOMPANIESTOMANAGETHERISKSANDOPPORTUNITIES
THATAREEMERGING�&URTHERMORE�BYHELPINGCOMPANIESMAKE
THECONNECTIONBETWEENHEALTHYECOSYSTEMSANDTHEBOTTOM
LINE�ITWILLENCOURAGENOTONLYMORESUSTAINABLEBUSINESS
PRACTICES�BUTALSOCORPORATESUPPORTFORPOLICIESTOPROTECT
ANDRESTOREECOSYSTEMS�

%COSYSTEMSSUPPLYARANGEOFSERVICES�&ORESTS�FOREXAMPLE�PROVIDETIMBER�WATERREGULATION�ANDRECREATION�
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3TEP ��3ELECTTHESCOPE
��)DENTIFYPRIORITY

ECOSYSTEMSERVICES
��!NALYZETRENDS

INPRIORITYSERVICES

��)DENTIFYBUSINESS
RISKSAND
OPPORTUNITIES

��$EVELOP
STRATEGIES

!CTIVITY #HOOSEBOUNDARYWITHIN
WHICHTOCONDUCTTHE%32
�ASPECIlCBUSINESSUNIT�

PRODUCT�MARKET�
LANDHOLDINGS�MAJOR

CUSTOMER�SUPPLIER�ETC�	

3YSTEMATICALLYEVALUATE
DEGREEOFCOMPANY�S

DEPENDENCEANDIMPACTON
MORETHAN��ECOSYSTEM

SERVICES�$ETERMINEHIGHEST
hPRIORITYvECOSYSTEM

SERVICES�THOSEMOSTRELEVANT
TOBUSINESSPERFORMANCE

2ESEARCHANDEVALUATE
CONDITIONSANDTRENDS

INTHEPRIORITYECOSYSTEM
SERVICES�ASWELLASTHE
DRIVERSOFTHESETRENDS

)DENTIFYANDEVALUATE
BUSINESSRISKSAND

OPPORTUNITIESTHATMIGHT
ARISEDUETOTHETRENDS
INPRIORITYECOSYSTEM

SERVICES

/UTLINEANDPRIORITIZE
STRATEGIESFORMANAGING

THERISKSAND
OPPORTUNITIES

7HOIS
INVOLVED

%XECUTIVEMANAGERSs

-ANAGER�S	FROMSELECTEDSCOPEs

!NALYSTSs

#ONSULTANTS�OPTIONAL	s

3OURCESOF
INPUTAND
INFORMATION

)NHOUSEBUSINESSMANAGERSAND
ANALYSTS

s

%XISTINGANDNEWINHOUSEANALYSESs

,OCALSTAKEHOLDERSs

%XPERTSFROMUNIVERSITIESAND
RESEARCHINSTITUTIONS

s

-ILLENNIUM%COSYSTEM!SSESSMENT
PUBLICATIONSANDEXPERTS

s

.ONGOVERNMENTALORGANIZATIONSs

)NDUSTRYASSOCIATIONSs

0UBLISHEDRESEARCHs

/THERRESOURCESANDTOOLS
s

%ND
PRODUCT

"OUNDARYFOR%32ANALYSIS ,ISTOF��hPRIORITYv
ECOSYSTEMSERVICES

3HORTPAPERORSETOFDATA
THATSUMMARIZESTRENDSFOR

EACHPRIORITYECOSYSTEMSERVICE

,ISTANDDESCRIPTIONOF
POSSIBLEBUSINESSRISKS

ANDOPPORTUNITIES

0RIORITIZEDSETOF
STRATEGIES

%STIMATED
TIME
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%STIMATESBASEDONROADTESTSANDREmECTONEFULLTIMEEQUIVALENT�4IMEREQUIREDTOCONDUCTAN%32WILLVARYBASEDONFACTORSINCLUDINGTHESCOPESELECTED�AVAILABILITYOFINFORMATION�ANDNUMBEROFSTAFFALLOCATEDTOGATHERINFORMATIONANDCONDUCTRESEARCHANDINTERVIEWS�
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7HATDOTHESElVESTORIES�WHICHCROSSANUMBEROF
CONTINENTSANDINDUSTRIES�HAVEINCOMMON�

)NTHE����S�MINERALWATERCOMPANY6ITTEL�NOWA
BRANDOF.ESTL£7ATERS	FACEDACRITICALPROBLEM�.I
TRATESANDPESTICIDESWEREENTERINGTHECOMPANY�SSPRINGS
INNORTHEASTERN&RANCE�,OCALFARMERSHADINTENSIlED
AGRICULTURALPRACTICESANDCLEAREDNATIVEVEGETATIONTHAT
PREVIOUSLYHADlLTEREDWATERBEFOREITSEEPEDINTOTHE
AQUIFERUSEDBY6ITTEL�4HISCONTAMINATIONTHREATENED
THECOMPANY�SRIGHTTOUSETHEhNATURALMINERALWATERv
LABELUNDER&RENCHLAW�4HE6ITTELBRANDANDBUSINESS
WEREATSTAKE��
#OSTA2ICANHYDROPOWERCOMPANY%NERGIA'LOBAL
�NOW%NEL,ATIN!MERICA	FACEDADIFFERENTCRISIS�)NTHE
����S�ITWASLITERALLYLOSINGITSSOURCEOFPOWER�,AND
OWNERSWERECLEARINGTHEFORESTEDSLOPESUPSTREAMOF
THECOMPANY�SDAMSFORLIVESTOCKANDAGRICULTURE�7ITH
THETREESGONE�HEAVYRAINSWERECAUSINGINCREASEDSOIL
EROSIONANDRIVERSEDIMENTATION�LOWERINGDAMRESERVOIR
CAPACITYANDPOWEROUTPUT��

5NILEVER�ANINTERNATIONALMANUFACTUREROFFOOD�HOME
CARE�ANDPERSONALCAREPRODUCTSWITHBRANDSSUCHAS
,IPTON�3URF�AND6ASELINE�EXPERIENCEDAPROBLEMAT
SEA�#ODWASTHEMAINlSHUSEDINTHECOMPANY�SPRE
MIUMFROZENFOODPRODUCTS�)NTHE����S�HOWEVER�COD
STOCKSDECLINEDPRECIPITOUSLYANDCOLLAPSEDALTOGETHERIN
THEWESTERN.ORTH!TLANTICDUETOOVEREXPLOITATION�4HE
DRAMATICPRICEINCREASESTHATENSUEDREDUCEDMARGINSON
5NILEVER�SCODRELATEDPRODUCTSBY��PERCENT��
0OTLATCH�A5�3�BASEDWOODPRODUCTSCOMPANY�DID
NOTENCOUNTERATHREATBUTRATHERANOPPORTUNITY�&OR
YEARS�THECOMPANYHADMANAGEDITSFORESTSFORTIMBER�
(OWEVER�ITS�������HECTARESOFFORESTIN)DAHOWEREA
POPULARDESTINATIONFORHIKERS�CAMPERS�BIRDWATCHERS�
ANDHUNTERS�DRAWINGAPPROXIMATELY�������VISITOR

s

s

s

s
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USEDAYSPERYEAR�2ECOGNIZINGAN
OPPORTUNITYFORACOMPLEMENTARY
SOURCEOFREVENUE�THECOMPANYIN
TRODUCEDUSERFEESIN����TOCAPTURETHE
RECREATIONALVALUEITSFORESTSPROVIDE��
!LLEGHENY0OWERHADITSOWNKINDOFOPPORTUNITY�%AR
LIERTHISDECADE�THE5�3�BASEDELECTRICUTILITYWANTEDTO
DIVESTITS�����HECTARE#ANAAN6ALLEYPROPERTYIN7EST
6IRGINIA�4RADITIONALAPPROACHESAPPRAISEDTHEREALESTATE
AT���MILLION�"ELIEVINGTHEPROPERTY�WITHITSPRISTINE
FORESTS�MARSHES�ANDABUNDANTWILDLIFE�WASWORTH
MORE�THECOMPANYCOMMISSIONEDANECONOMICVALUA
TIONOFTHEMARKETABLEENVIRONMENTALBENElTSPROVIDED
BYTHESITE�INCLUDINGITSABILITYTOSEQUESTERCARBONAND
ITSWETLANDS�4HEECOASSESSMENTBOOSTEDTHETOTALVALUE
TONEARLY���MILLION�!LLEGHENY0OWERSUBSEQUENTLY
SOLD#ANAAN6ALLEYTOTHE5�3�GOVERNMENT�WHICH
MERGEDITWITHANEXISTINGWILDLIFEREFUGE�FORTHETRA
DITIONALAPPRAISALPRICEOF���MILLION�5SINGhBARGAIN
SALEvPROVISIONSINTHEFEDERALTAXCODE�HOWEVER�THE
COMPANYWASABLETOCLAIMACHARITABLECONTRIBUTION
OF���MILLIONFORTHEPROPERTY�SENVIRONMENTALVALUE�
YIELDINGSEVERALMILLIONDOLLARSINTAXRELATEDSAVINGS��

!LLOFTHESESTORIESSHAREATLEASTONEASPECT�THEYHIGHLIGHT
COMPANIESFACINGUNEXPECTEDRISKSORNOVELOPPORTUNITIES
ARISINGFROMTHEIRDEPENDENCEANDIMPACTONECOSYSTEMS�
6ITTEL�%NERGIA'LOBAL�AND5NILEVERFACEDRISKSTOTHEIR
BOTTOMLINESDUETOTHEDETERIORATIONOFANECOSYSTEMUPON
WHICHTHEIRBUSINESSESDEPENDED�0OTLATCHAND!LLEGHENY
0OWERSEIZEDNEWBUSINESSOPPORTUNITIESBYTAPPINGINTOTHE
VALUEOFECOSYSTEMS�

s

"ACKGROUND
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0ROVIDINGGUIDANCEONDEVELOPINGSTRATEGIESTOMANAGE
THESERISKSANDOPPORTUNITIES
)LLUSTRATINGHOWCOMPANIESSUCHAS6ITTEL�%NERGIA
'LOBAL�5NILEVER�ANDOTHERSSUCCESSFULLYADDRESSED
ECOSYSTEMRELATEDRISKSANDOPPORTUNITIES�

4HE%32WASDEVELOPEDBYTHE7ORLD2ESOURCES)NSTITUTE
WITHSUPPORTFROMTHE-ERIDIAN)NSTITUTEANDTHE7ORLD
"USINESS#OUNCILFOR3USTAINABLE$EVELOPMENT�7"#3$	�
&IVE7"#3$MEMBERCOMPANIEShROADTESTEDvTHEMETHOD
OLOGYANDPROVIDEDFEEDBACKTHATWASINCORPORATEDINTOITS
DESIGN�4HE%32ALSORECEIVEDINPUTFROMANUMBEROFOTHER
COMPANIES�"OX�	�

s

s

"UTTHESEEXAMPLESARENOTISOLATEDCASES�/THERCOM
PANIESFACESIMILARRISKSANDOPPORTUNITIESASTHEWORLD�S
ECOSYSTEMSUNDERGORAPIDCHANGEDUETOHUMANPRESSURES�
(OWEVER�MANYCOMPANIESARENOTFULLYAWAREOFTHEBUSINESS
IMPLICATIONSOFTHEIRDEPENDENCEANDIMPACTONECOSYSTEMS
ANDTHESERVICESTHEYPROVIDE�

4HE#ORPORATE%COSYSTEM3ERVICES2EVIEW�%32	IS
DESIGNEDTOMAKETHISLINKANDINFORMCORPORATESTRATEGY�
4HE%32ISASTRUCTUREDMETHODOLOGYTHATHELPSMANAGERS
PROACTIVELYDEVELOPSTRATEGIESTOMANAGEBUSINESSRISKSAND
OPPORTUNITIESARISINGFROMTHEIRCOMPANY�SDEPENDENCE
ANDIMPACTONECOSYSTEMS�)TISDESIGNEDFORUSEBYSEC
TORSRANGINGFROMEXTRACTIVEINDUSTRIESANDAGRIBUSINESSTO
MANUFACTURINGANDRETAIL�&OREACHOFTHESESECTORS�ITCAN
SUPPORTANUMBEROFCORPORATEDECISIONSANDPROCESSES
�"OX�	�

4HISPUBLICATIONGUIDESBUSINESSMANAGERSONHOWTO
CONDUCTAN%32BY�

)NTRODUCINGTHECONCEPTOFhECOSYSTEMSERVICESvASA
FRAMEWORKFORASSESSINGACOMPANY�SDEPENDENCEAND
IMPACTONTHEENVIRONMENT
$ESCRIBINGAPROCESSFORIDENTIFYINGWHICHECOSYSTEM
SERVICESAREhPRIORITYvSERVICES�THATIS�THOSEMOSTRELEVANT
TOACOMPANY�SPERFORMANCE
0ROVIDINGASTRUCTUREDAPPROACHFORANALYZINGIMPORTANT
TRENDSINTHESEPRIORITYECOSYSTEMSERVICES
/FFERINGAFRAMEWORKFORIDENTIFYINGPOTENTIALBUSINESS
RISKSANDOPPORTUNITIESARISINGFROMTHESETRENDS

s

s

s

s

#ORPORATE�BUSINESSUNIT�ORMARKETSTRATEGYDEVELOPMENT

0LANNINGPROCESSESFORCORPORATEINFRASTRUCTUREPROJECTS
SUCHASMINES�WELLS�PIPELINES�PLANTATIONS�ANDFACILITIES

)DENTIlCATIONOFNEWMARKETS�PRODUCTS�ORSERVICES

)DENTIlCATIONOFNEWREVENUESTREAMSFROMCORPORATE
LANDHOLDINGS

)NVESTMENTSINPROJECTSORCOMPANIES

0OLICYMAKERENGAGEMENTSTRATEGIES

%NVIRONMENTALIMPACTASSESSMENTS

%NVIRONMENTALREPORTING

"OX�"USINESS$ECISIONSAND0ROCESSES
THE#ORPORATE%32#AN3UPPORT

$EVELOPERS
4HE7ORLD2ESOURCES)NSTITUTE�WWW�WRI�ORG	ISAGLOBAL�NONPROlTENVIRONMENTALTHINKTANKTHATGOESBEYONDRESEARCHTOlNDPRACTICAL
WAYSTOPROTECTTHE%ARTHANDIMPROVEPEOPLE�SLIVES�

4HE-ERIDIAN)NSTITUTE�WWW�MERID�ORG	ISANONPROlTORGANIZATIONTHATHELPSDECISIONMAKERSANDDIVERSESTAKEHOLDERSSOLVESOMEOF
SOCIETY�SMOSTCONTENTIOUSPUBLICPOLICYISSUES�-ERIDIANFACILITATEDTHE-ILLENNIUM%COSYSTEM!SSESSMENT�

4HE7ORLD"USINESS#OUNCILFOR3USTAINABLE$EVELOPMENT�WWW�WBCSD�ORG	BRINGSTOGETHERSOME���INTERNATIONALCOMPANIESINA
SHAREDCOMMITMENTTOSUSTAINABLEDEVELOPMENTTHROUGHECONOMICGROWTH�ECOLOGICALBALANCE�ANDSOCIALPROGRESS�

2OADTESTCOMPANIES
!KZO.OBEL�WWW�AKZONOBEL�COM	SERVESCUSTOMERSTHROUGHOUTTHEWORLDWITHCOATINGSANDCHEMICALS�

"#(YDRO�WWW�BCHYDRO�COM	ISONEOFTHELARGESTELECTRICALCOMPANIESIN#ANADAWHOSEPURPOSEISTOPROVIDERELIABLEPOWERAT
LOWCOSTFORGENERATIONS�

-ONDI�WWW�MONDIGROUP�COM	ISALEADINGINTERNATIONALPAPERANDPACKAGINGGROUPOPERATINGIN��COUNTRIESANDIS%UROPE�SLARGEST
PRODUCEROFKRAFTPAPERANDOFlCEPAPER�

2IO4INTO�WWW�RIOTINTO�COM	ISAMININGANDEXPLORATIONCOMPANYWITHOPERATIONSONEVERYCONTINENTWHOSEPRODUCTSINCLUDE
ALUMINUM�COPPER�DIAMONDS�ENERGYPRODUCTS�IRONORE�GOLD�ANDINDUSTRIALMINERALS�

3YNGENTA�WWW�SYNGENTA�COM	ISAWORLDWIDEAGRIBUSINESSCOMMITTEDTOSUSTAINABLEAGRICULTURETHROUGHINNOVATIVERESEARCHAND
TECHNOLOGY�

#ORPORATEREVIEWERS
#ITI3MITH"ARNEY $ET.ORSKE6ERITAS %NERGIASDE0ORTUGAL %23'LOBAL�)NC�

'REEN/RDER (ITACHI#HEMICAL#O��,TD� (OLCIM 3'33!

"OX�4HE#ORPORATE%32$EVELOPERS�2OAD4EST#OMPANIES�AND#ORPORATE2EVIEWERS
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%COSYSTEMSPROVIDEBUSINESSES�ASWELLASPEOPLEAND

COMMUNITIES�WITHAWIDERANGEOFGOODSANDSERVICES�
&OREXAMPLE�FORESTSSUPPLYTIMBERANDWOODlBER�REGU
LATECLIMATEBYABSORBINGCARBONDIOXIDE�ANDYIELDGENETIC
RESOURCESFORMEDICINES�#ORALREEFSATTRACTTOURISTS�SERVEAS
NURSERIESFORCOMMERCIALlSHSPECIES�ANDPROTECTPROPERTIES
ALONGCOASTLINESFROMSTORMSURGES�7ETLANDSABSORBWASTE�
HELPREDUCEmOODS�ANDPURIFYWATER�4HESEANDOTHERBEN
ElTSFROMNATUREAREKNOWNAShECOSYSTEMSERVICESv�SEE
"OX�FORTHISANDOTHERKEYTERMS	�

#ATEGORIESOFECOSYSTEMSERVICES
4HE-ILLENNIUM%COSYSTEM!SSESSMENTSHEDLIGHTONTHE

IMPORTANCEOFECOSYSTEMSERVICESFORHUMANWELLBEINGAND
BUSINESSDEVELOPMENT��4HE!SSESSMENTWASAFOURYEARINTER
NATIONALAUDITOFECOSYSTEMSTHATINVOLVEDMORETHAN�����
SCIENTISTS�ECONOMISTS�BUSINESSPROFESSIONALS�ANDOTHEREXPERTS
FROM��COUNTRIES�)TSlNDINGSPROVIDETHElRSTSTATEOFTHEART
SCIENTIlCEVALUATIONOFTHECONDITIONANDTRENDSINTHEWORLD�S
ECOSYSTEMSANDTHESERVICESTHEYPROVIDE�ASWELLASTHESCIENTIlC
BASISFORACTIONTOCONSERVEANDUSETHEMSUSTAINABLY�4HE
!SSESSMENTDElNEDFOURCATEGORIESOFSERVICES�

0ROVISIONINGSERVICES�4HEGOODSORPRODUCTSOBTAINED
FROMECOSYSTEMSSUCHASFOOD�FRESHWATER�TIMBER�AND
lBER�
2EGULATINGSERVICES�4HEBENElTSOBTAINEDFROMANECOSYS
TEM�SCONTROLOFNATURALPROCESSESSUCHASCLIMATE�DISEASE�
EROSION�WATERmOWS�ANDPOLLINATION�ASWELLASPROTEC
TIONFROMNATURALHAZARDS�h2EGULATINGvINTHISCONTEXT
ISANATURALPHENOMENONANDISNOTTOBECONFUSEDWITH
GOVERNMENTPOLICIESORREGULATIONS�
#ULTURALSERVICES�4HENONMATERIALBENElTSOBTAINED
FROMECOSYSTEMSSUCHASRECREATION�SPIRITUALVALUES�AND
AESTHETICENJOYMENT�
3UPPORTINGSERVICES�4HENATURALPROCESSESSUCHAS
NUTRIENTCYCLINGANDPRIMARYPRODUCTIONTHATMAINTAIN
THEOTHERSERVICES�

"ENElCIARIESOFTHESESERVICESCANBEATTHELOCAL�REGIONAL�
AND�ORGLOBALSCALEANDMAYINCLUDEFUTUREGENERATIONS�
&ORINSTANCE�AFORESTMAYPROVIDELOCALPEOPLEWITHWILD
FOOD�NATURALlBERS�ANDFUELWOOD�!TAREGIONALLEVEL�IT
MAYPREVENTLANDSLIDES�lLTERWATER�ANDOFFERRECREATIONFOR
INHABITANTSOFANEARBYCITY�!TAGLOBALLEVEL�THISFORESTMAY
SEQUESTERCARBONDIOXIDE�HELPINGTOREGULATEGREENHOUSE
GASCONCENTRATIONSINTHEATMOSPHERE�ANDBETHEHOMEOFA
RAREPLANTWITHPHARMACEUTICALPROPERTIESTHATBENElTPEOPLE
AROUNDTHEWORLD�

4ABLE�LISTS�DElNES�ANDPROVIDESEXAMPLESOFTHE
ECOSYSTEMSERVICESANALYZEDBYTHE-ILLENNIUM%COSYSTEM

s

s

s

s
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"#(YDRO�S,ADORE&ALLS$AMONTHE#AMPBELL2IVERIN"RITISH#OLUMBIA�#ANADA�

!NECOSYSTEMISADYNAMICCOMPLEXOFPLANT�ANIMAL�AND
MICROORGANISMCOMMUNITIESANDTHEIRNONLIVINGENVIRONMENT
INTERACTINGASAFUNCTIONALUNIT�%XAMPLESOFECOSYSTEMSINCLUDE
DESERTS�CORALREEFS�WETLANDS�RAINFORESTS�BOREALFORESTS�
GRASSLANDS�URBANPARKS�ANDCULTIVATEDFARMLANDS�%COSYSTEMS
CANBERELATIVELYUNDISTURBEDBYPEOPLE�SUCHASVIRGINRAIN
FORESTS�ORCANBEMODIlEDBYHUMANACTIVITY�SUCHASFARMS�

%COSYSTEMSERVICES�SOMETIMESCALLEDhENVIRONMENTAL
SERVICESvORhECOLOGICALSERVICESv�ARETHEBENElTSTHATPEOPLE
OBTAINFROMECOSYSTEMS�%XAMPLESINCLUDEFRESHWATER�TIMBER�
CLIMATEREGULATION�PROTECTIONFROMNATURALHAZARDS�EROSION
CONTROL�ANDRECREATION�

"IODIVERSITYISTHEVARIABILITYAMONGLIVINGORGANISMSWITHIN
SPECIES�BETWEENSPECIES�ANDBETWEENECOSYSTEMS�

!COMPANYDEPENDSONANECOSYSTEMSERVICEIFTHATSERVICE
FUNCTIONSASANINPUTORIFITENABLES�ENHANCES�ORINmUENCES
ENVIRONMENTALCONDITIONSREQUIREDFORSUCCESSFULCORPORATE
PERFORMANCE�

!COMPANYIMPACTSANECOSYSTEMSERVICEIFTHECOMPANY
AFFECTSTHEQUANTITYORQUALITYOFTHESERVICE�

!COMPANY�SPRIORITYECOSYSTEMSERVICESARETHOSESERVICES
ONWHICHTHECOMPANYHASAHIGHDEPENDENCEAND�ORIMPACT
ANDTHEREBYARETHEMOSTLIKELYSOURCESOFBUSINESSRISKOR
OPPORTUNITYTOTHECOMPANY�

$RIVERSAREFACTORS�NATURALORMANMADE�THATCAUSECHANGES
INANECOSYSTEMANDITSABILITYTOSUPPLYECOSYSTEMSERVICES�

"OX�+EY4ERMS
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4ABLE�$ElNITIONSOF%COSYSTEM3ERVICES

3ERVICE 3UBCATEGORY $ElNITION %XAMPLES

0ROVISIONINGSERVICES

&OOD #ROPS #ULTIVATEDPLANTSORAGRICULTURALPRODUCEHARVESTEDBYPEOPLE
FORHUMANORANIMALCONSUMPTIONASFOOD

'RAINS
6EGETABLES
&RUITS

s

s

s

,IVESTOCK !NIMALSRAISEDFORDOMESTICORCOMMERCIALCONSUMPTIONOR
USE

#HICKEN
0IGS
#ATTLE

s

s

s

#APTURElSHERIES 7ILDlSHCAPTUREDTHROUGHTRAWLINGANDOTHERNONFARMING
METHODS

#OD
#RABS
4UNA

s

s

s

!QUACULTURE &ISH�SHELLlSH�AND�ORPLANTSTHATAREBREDANDREAREDINPONDS�
ENCLOSURES�ANDOTHERFORMSOFFRESHWATERORSALTWATER
CONlNEMENTFORPURPOSESOFHARVESTING

3HRIMP
/YSTERS
3ALMON

s

s

s

7ILDFOODS %DIBLEPLANTANDANIMALSPECIESGATHEREDORCAPTUREDINTHE
WILD

&RUITSANDNUTS
&UNGI
"USHMEAT

s

s

s

&IBER 4IMBERANDOTHER
WOODlBER

0RODUCTSMADEFROMTREESHARVESTEDFROMNATURALFOREST
ECOSYSTEMS�PLANTATIONS�ORNONFORESTEDLANDS

)NDUSTRIALROUNDWOOD
7OODPULP
0APER

s

s

s

/THERlBERS�E�G��
COTTON�HEMP�SILK	

.ONWOODANDNONFUELlBERSEXTRACTEDFROMTHENATURAL
ENVIRONMENTFORAVARIETYOFUSES

4EXTILES�CLOTHING�LINEN�
ACCESSORIES	

#ORDAGE�TWINE�ROPE	

s

s

"IOMASSFUEL "IOLOGICALMATERIALDERIVEDFROMLIVINGORRECENTLYLIVING
ORGANISMSnBOTHPLANTANDANIMALnTHATSERVESASASOURCE
OFENERGY

&UELWOODANDCHARCOAL
'RAINFORETHANOLPRODUCTION
$UNG

s

s

s

&RESHWATER )NLANDBODIESOFWATER�GROUNDWATER�RAINWATER�ANDSURFACE
WATERSFORHOUSEHOLD�INDUSTRIAL�ANDAGRICULTURALUSES

&RESHWATERFORDRINKING�
CLEANING�COOLING�INDUSTRIAL
PROCESSES�ELECTRICITY
GENERATION�ORMODEOF
TRANSPORTATION

s

'ENETICRESOURCES 'ENESANDGENETICINFORMATIONUSEDFORANIMALBREEDING�
PLANTIMPROVEMENT�ANDBIOTECHNOLOGY

'ENESUSEDTOINCREASECROP
RESISTANCE

s

"IOCHEMICALS�NATURALMEDICINES�AND
PHARMACEUTICALS

-EDICINES�BIOCIDES�FOODADDITIVES�ANDOTHERBIOLOGICAL
MATERIALSDERIVEDFROMECOSYSTEMSFORCOMMERCIALOR
DOMESTICUSE

%CHINACEA�GINSENG�GARLIC
0ACLITAXELASBASISFORCANCER
DRUGS

4REEEXTRACTSUSEDFORPEST
CONTROL

s

s

s

2EGULATINGSERVICES

!IRQUALITYREGULATION )NmUENCEECOSYSTEMSHAVEONAIRQUALITYBYEMITTINGCHEMICALS
TOTHEATMOSPHERE�I�E��SERVINGASAhSOURCEv	OREXTRACTING
CHEMICALSFROMTHEATMOSPHERE�I�E��SERVINGASAhSINKv	

,AKESSERVEASASINKFOR
INDUSTRIALEMISSIONSOFSULFUR
COMPOUNDS

6EGETATIONlRESEMITPARTICU
LATES�GROUNDLEVELOZONE�AND
VOLATILEORGANICCOMPOUNDS

s

s

#LIMATEREGULATION 'LOBAL )NmUENCEECOSYSTEMSHAVEONGLOBALCLIMATEBYEMITTING
GREENHOUSEGASESORAEROSOLSTOTHEATMOSPHEREORBY
ABSORBINGGREENHOUSEGASESORAEROSOLSFROMTHEATMOSPHERE

&ORESTSCAPTUREANDSTORE
CARBONDIOXIDE

#ATTLEANDRICEPADDIESEMIT
METHANE

s

s

2EGIONALANDLOCAL )NmUENCEECOSYSTEMSHAVEONLOCALORREGIONALTEMPERATURE�
PRECIPITATION�ANDOTHERCLIMATICFACTORS

&ORESTSCANIMPACTREGIONAL
RAINFALLLEVELS

s



4ABLE�$ElNITIONSOF%COSYSTEM3ERVICES�CONTINUED	

!DAPTEDBYTHE7ORLD2ESOURCES)NSTITUTEFROMTHEREPORTSOFTHE-ILLENNIUM%COSYSTEM!SSESSMENT������

"!#+'2/5.$

3ERVICE $ElNITION $ElNITION %XAMPLES

2EGULATINGSERVICES�CONTINUED	

7ATERREGULATION )NmUENCEECOSYSTEMSHAVEONTHETIMINGANDMAGNITUDEOFWATERRUNOFF�
mOODING�ANDAQUIFERRECHARGE�PARTICULARLYINTERMSOFTHEWATERSTORAGE
POTENTIALOFTHEECOSYSTEMORLANDSCAPE

0ERMEABLESOILFACILITATES
AQUIFERRECHARGE

2IVERmOODPLAINSANDWETLANDS
RETAINWATERnWHICHCAN
DECREASEmOODINGDURINGRUNOFF
PEAKSnREDUCINGTHENEED
FORENGINEEREDmOODCONTROL
INFRASTRUCTURE

s

s

%ROSIONREGULATION 2OLEVEGETATIVECOVERPLAYSINSOILRETENTION 6EGETATIONSUCHASGRASSAND
TREESPREVENTSSOILLOSSDUETO
WINDANDRAINANDPREVENTS
SILTATIONOFWATERWAYS

&ORESTSONSLOPESHOLDSOIL
INPLACE�THEREBYPREVENTING
LANDSLIDES

s

s

7ATER
PURIlCATION
ANDWASTE
TREATMENT

2OLEECOSYSTEMSPLAYINTHElLTRATIONANDDECOMPOSITIONOFORGANICWASTESAND
POLLUTANTSINWATER�ASSIMILATIONANDDETOXIlCATIONOFCOMPOUNDSTHROUGHSOILAND
SUBSOILPROCESSES

7ETLANDSREMOVEHARMFULPOL
LUTANTSFROMWATERBYTRAPPING
METALSANDORGANICMATERIALS

3OILMICROBESDEGRADEORGANIC
WASTE�RENDERINGITLESSHARMFUL

s

s

$ISEASEREGULATION )NmUENCETHATECOSYSTEMSHAVEONTHEINCIDENCEANDABUNDANCEOFHUMANPATHOGENS 3OMEINTACTFORESTSREDUCE
THEOCCURRENCEOFSTANDING
WATERnABREEDINGAREAFOR
MOSQUITOESnWHICHCANLOWER
THEPREVALENCEOFMALARIA

s

0ESTREGULATION )NmUENCEECOSYSTEMSHAVEONTHEPREVALENCEOFCROPANDLIVESTOCKPESTSANDDISEASES 0REDATORSFROMNEARBYFORESTSn
SUCHASBATS�TOADS�AND
SNAKESnCONSUMECROPPESTS

s

0OLLINATION 2OLEECOSYSTEMSPLAYINTRANSFERRINGPOLLENFROMMALETOFEMALEmOWERPARTS "EESFROMNEARBYFORESTS
POLLINATECROPS

s

.ATURALHAZARD
REGULATION

#APACITYFORECOSYSTEMSTOREDUCETHEDAMAGECAUSEDBYNATURALDISASTERSSUCHAS
HURRICANESANDTOMAINTAINNATURALlREFREQUENCYANDINTENSITY

-ANGROVEFORESTSANDCORAL
REEFSPROTECTCOASTLINESFROM
STORMSURGES

"IOLOGICALDECOMPOSITION
PROCESSESREDUCEPOTENTIALFUEL
FORWILDlRES

s

s

#ULTURALSERVICES

2ECREATIONAND
ECOTOURISM

2ECREATIONALPLEASUREPEOPLEDERIVEFROMNATURALORCULTIVATEDECOSYSTEMS (IKING�CAMPING�ANDBIRD
WATCHING

'OINGONSAFARI

s

s

%THICALVALUES 3PIRITUAL�RELIGIOUS�AESTHETIC�INTRINSIC�hEXISTENCE�vOROTHERVALUESPEOPLEATTACHTO
ECOSYSTEMS�LANDSCAPES�ORSPECIES

3PIRITUALFULlLLMENTDERIVED
FROMSACREDLANDSANDRIVERS

"ELIEFTHATALLSPECIESAREWORTH
PROTECTINGREGARDLESSOFTHEIR
UTILITYTOPEOPLEnhBIODIVERSITY
FORBIODIVERSITY�SSAKEv

s

s

3UPPORTINGSERVICES

.UTRIENTCYCLING 2OLEECOSYSTEMSPLAYINTHEmOWANDRECYCLINGOFNUTRIENTS�E�G��NITROGEN�SULFUR�
PHOSPHORUS�CARBON	THROUGHPROCESSESSUCHASDECOMPOSITIONAND�ORABSORPTION

$ECOMPOSITIONOFORGANIC
MATTERCONTRIBUTESTOSOIL
FERTILITY

s

0RIMARYPRODUCTION &ORMATIONOFBIOLOGICALMATERIALBYPLANTSTHROUGHPHOTOSYNTHESISANDNUTRIENT
ASSIMILATION

!LGAETRANSFORMSUNLIGHTAND
NUTRIENTSINTOBIOMASS�THEREBY
FORMINGTHEBASEOFTHEFOOD
CHAININAQUATICECOSYSTEMS

s

7ATERCYCLING &LOWOFWATERTHROUGHECOSYSTEMSINITSSOLID�LIQUID�ORGASEOUSFORMS 4RANSFEROFWATERFROMSOILTO
PLANTS�PLANTSTOAIR�ANDAIR
TORAIN

s
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!SSESSMENTANDISANIMPORTANTRESOURCEFORCONDUCTINGAN
%32�"OX�ANSWERSSOMEFREQUENTLYASKEDQUESTIONSABOUT
ECOSYSTEMSERVICES�

4RENDSINECOSYSTEMSERVICES
!LTHOUGHBUFFEREDAGAINSTECOSYSTEMCHANGEBYCULTURE

ANDTECHNOLOGY�ALLPEOPLEANDBUSINESSESFUNDAMENTALLYDE
PENDONTHEmOWOFECOSYSTEMSERVICES�(OWEVER�THEABILITY
OFECOSYSTEMSTOCONTINUEPROVIDINGMANYOFTHESESERVICES
ISINJEOPARDY�4HE-ILLENNIUM%COSYSTEM!SSESSMENTFOUND
THATPEOPLEHAVECHANGEDECOSYSTEMSMORERAPIDLYANDEXTEN
SIVELYOVERTHEPAST��YEARSTHANINANYCOMPARABLEPERIOD
OFTIMEINHUMANHISTORY�&OREXAMPLE�

-ORELANDWASCONVERTEDTOCROPLANDBETWEEN����
AND����THANINTHE���YEARSSPANNING����TO�����
7ITHAQUARTEROFTHE%ARTH�STERRESTRIALSURFACENOW
USEDFORCROPSORCONlNEDLIVESTOCK�FURTHERINCREASESIN
AGRICULTURALOUTPUTWILLLIKELYHAVETOCOMEFROMMORE
INTENSIVEMANAGEMENTOFEXISTINGCULTIVATEDAREAS�
-ORETHANHALFOFTHESYNTHETICNITROGENFERTILIZEREVER
USEDHASBEENAPPLIEDOVERTHEPASTTWODECADES�CON
TRIBUTINGTOANINCREASEINTHENUMBEROFWATERWAYSAT
RISKOFBECOMINGhDEADZONESvFORCOMMERCIALlSHERIES�
7ATERWITHDRAWALSFROMRIVERSANDLAKESDOUBLEDSINCE
�����WITHLONGTERMIMPLICATIONSFORTHEAVAILABILITY
ANDmOWOFFRESHWATERINSOMEREGIONS�

s

s

s

4WENTYPERCENTOFTHEWORLD�SCORALREEFSANDNEARLYA
QUARTEROFITSMANGROVEFORESTSHAVEBEENLOSTSINCEABOUT
�����ALONGWITHTHEIRCAPACITYTOBUFFERCOASTLINESFROM
STORMS�
7ILDMARINElSHHARVESTSPEAKEDINTHE����SANDHAVE
SINCEREMAINEDSTATIC�WITHIMPLICATIONSFORALLTHOSE
WHORELYONMARITIMERESOURCES��

4HESECHANGESHAVELEDTOTHEDETERIORATIONINTHEQUAN
TITYAND�ORQUALITYOFMANYECOSYSTEMSERVICES�4HE!SSESS
MENTFOUNDTHAT��PERCENT���OUTOF���OFTHEECOSYS
TEMSERVICESEVALUATEDWEREDEGRADEDOVERTHEPAST��YEARS
�4ABLE�	�&IVESERVICESWERERATEDhMIXED�vINCREASINGIN
SUPPLYORQUALITYINSOMEREGIONSOFTHEWORLDBUTDECREASING
INOTHERS�4HREEPROVISIONINGSERVICES�CROPS�LIVESTOCK�AND
AQUACULTURE�WERERATEDAShENHANCED�vREmECTINGPEOPLE�S
FOCUSONMANAGINGECOSYSTEMSTOGENERATEFOODFORAGROWING
POPULATION��9ETACTIONSTOINCREASETHESETHREEPROVISIONING
SERVICESHAVEINADVERTENTLYLEDTOTHEDEGRADATIONOFMANY
REGULATINGANDCULTURALSERVICES�MOSTOFWHICHHAVENOVALUE
INTHEMARKETPLACEUNTILTHEYARELOST�)NOTHERWORDS�THERE
AREOFTENTRADEOFFSBETWEENTHESERVICES�

7HYBUSINESSSHOULDBECONCERNED
4HE-ILLENNIUM%COSYSTEM!SSESSMENTPROJECTEDTHATTHE

DEGRADATIONOFECOSYSTEMSANDTHESERVICESTHEYPROVIDEWILL
GROWSIGNIlCANTLYWORSEINTHElRSTHALFOFTHE��STCENTURY�
PARTICULARLYASTHEGLOBALPOPULATIONSWELLSTOWARD���BILLION��
EMERGINGECONOMIESINCREASEPERCAPITACONSUMPTIONLEVELS�
ANDCLIMATECHANGEUNFOLDS�4HE!SSESSMENTALSOWARNED
THATFURTHERECOSYSTEMDETERIORATIONINCREASESTHERISKTHAT
SOMESERVICESSUCHASFRESHWATERSUPPLY�NATURALHAZARD
REGULATION�ANDWILDFOODSMAYCROSSATHRESHOLDAFTERWHICH
THEYABRUPTLYANDPOSSIBLYIRREVERSIBLYDECLINE�

s

s

)SBIODIVERSITYANECOSYSTEMSERVICE�%COSYSTEMSERVICESARESOMETIMESCONFUSEDWITHBIODIVERSITY�"IODIVERSITYISNOTITSELFAN
ECOSYSTEMSERVICEBUTRATHERUNDERPINSTHESUPPLYOFECOSYSTEMSERVICES�4HEVALUESOMEPEOPLEPLACEONBIODIVERSITYFORITSOWNSAKE
ISCAPTUREDUNDERTHECULTURALECOSYSTEMSERVICECALLEDhETHICALVALUESv�4ABLE�	�/THERECOSYSTEMSERVICESCLOSELYASSOCIATEDWITH
BIODIVERSITYINCLUDEFOOD�GENETICRESOURCES�TIMBER�BIOMASSFUEL�RECREATION�ANDECOTOURISM�

!REMINERALSANDFOSSILFUELSECOSYSTEMSERVICES�-INERALSANDFOSSILFUELS�COAL�OIL�ANDNATURALGAS�AREEXAMPLESOFNATURAL
RESOURCESTHATARENOTECOSYSTEMSERVICES�4HEQUANTITYANDQUALITYOFMINERALSANDFOSSILFUELSARENOTDEPENDENTUPONTHELIVING
COMPONENTOFEXISTINGECOSYSTEMSANDTHEREFOREARENOTBENElTSDERIVEDFROMECOSYSTEMS�!LTHOUGHFOSSILFUELSANDSOMEMINERALS
COMEFROMORGANICMATERIALTHATWASALIVEMILLIONSOFYEARSAGO�THISTIMEFRAMEISNOTRELEVANTFORBUSINESSORPOLICYDECISIONS�

)FFOSSILFUELSARENOTANECOSYSTEMSERVICE�THENWHYISFRESHWATERCONSIDEREDONE�5NLIKEFOSSILFUELS�FRESHWATERISARESOURCE
THEQUANTITYANDQUALITYOFWHICHISOFTENDEPENDENTUPONLIVINGCOMPONENTSOFECOSYSTEMS�&ORINSTANCE�FORESTSAFFECTTHEQUANTITYAND
QUALITYOFFRESHWATERINAREGIONBYSOAKINGUPWATERTHROUGHTREEROOTS�RELEASINGWATERVAPORTHROUGHLEAVES�ANDPREVENTINGSILTATION
OFRIVERS�

7HATISTHEDIFFERENCEBETWEENCLIMATECHANGE�GLOBALCLIMATEREGULATIONSERVICES�ANDLOCALCLIMATEREGULATIONSERVICES�
#LIMATECHANGEREFERSTOANYSIGNIlCANTALTERATIONINTHE%ARTH�STEMPERATURE�PRECIPITATION�OROTHERCLIMATICFACTORSLASTINGFORANEXTENDED
PERIODOFTIME�!LTHOUGHCLIMATECHANGEMAYRESULTFROMNATURALFACTORS�THETERMISCOMMONLYUSEDTOREFERTOALTERATIONSRESULTINGFROM
HUMANACTIVITIESTHATINCREASEATMOSPHERICGREENHOUSEGASCONCENTRATIONSSUCHASTHEBURNINGOFFOSSILFUELSORDEFORESTATION�

'LOBALCLIMATEREGULATIONISTHEINmUENCEANECOSYSTEMHASONGLOBALCLIMATEPRIMARILYBYALTERINGTHECONCENTRATIONOFGREENHOUSEGASES
INTHEATMOSPHERE�&OREXAMPLE�TREESABSORBCARBONDIOXIDEWHENTHEYGROWANDRELEASEITIFTHEYAREBURNED�

,OCALCLIMATEREGULATIONISTHEINmUENCEANECOSYSTEMHASONLOCALTEMPERATURE�PRECIPITATION�OROTHERCLIMATICFACTORSTHROUGHEFFECTS
SUCHASPROVIDINGSHADE�TRAPPINGORRELEASINGMOISTURE�ANDABSORBINGORREmECTINGSUNLIGHT�

"OX�&REQUENTLY!SKED1UESTIONSABOUT%COSYSTEM3ERVICES
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4HESETRENDSMATTERTOCOMPANIESBECAUSEBUSINESSAND
ECOSYSTEMSAREINTERRELATED�"USINESSESIMPACTECOSYSTEMS
THROUGHCONSUMPTION�POLLUTION�LANDCONVERSION�ANDOTHER
ACTIVITIES�!TTHESAMETIME�BUSINESSESDEPENDONECOSYS
TEMS�4HEBEVERAGEINDUSTRY�FOREXAMPLE�DEPENDSONTHE
SUPPLYOFFRESHWATER�!GRIBUSINESSRELIESONNATURE�SPOLLINA
TION�PESTCONTROL�ANDEROSIONCONTROLSERVICES�)NSURANCE
COMPANIESBENElTFROMTHECOASTALPROTECTIONPROVIDEDBY
CORALREEFS�WHILETHETOURISMINDUSTRYBENElTSFROMTHIS
ECOSYSTEM�SRECREATIONALVALUE�3INCEMANYOFTHESEBENElTS
ARERECEIVEDFORFREE�BUSINESSOFTENTAKESTHEMFORGRANTED
UNTILTHESERVICEBECOMESSTRESSEDORDISAPPEARS�

"ECAUSEOFTHESEIMPACTSANDDEPENDENCIES�THEDEGRADA
TIONOFECOSYSTEMSCANPRESENTANUMBEROFBUSINESSRISKSAS
WELLASNEWOPPORTUNITIES�4YPESOFRISKSANDOPPORTUNITIES
INCLUDE�

/PERATIONAL
2ISKSSUCHASHIGHERCOSTSFORFRESHWATERDUETOSCAR
CITY�LOWEROUTPUTFORHYDROELECTRICFACILITIESDUETO
SILTATION�ORDISRUPTIONSTOCOASTALBUSINESSESDUETO
mOODING
/PPORTUNITIESSUCHASINCREASINGWATERUSEEFlCIENCY
ORBUILDINGANONSITEWETLANDTOCIRCUMVENTTHENEED
FORNEWWATERTREATMENTINFRASTRUCTURE

2EGULATORYANDLEGAL
2ISKSSUCHASNEWlNES�NEWUSERFEES�GOVERNMENT
REGULATIONS�ORLAWSUITSBYLOCALCOMMUNITIESTHATLOSE
ECOSYSTEMSERVICESDUETOCORPORATEACTIVITIES
/PPORTUNITIESSUCHASENGAGINGGOVERNMENTSTO
DEVELOPPOLICIESANDINCENTIVESTOPROTECTORRESTORE
ECOSYSTEMSTHATPROVIDESERVICESACOMPANYNEEDS

s
n

n

s
n

n

2EPUTATIONAL
2ISKSSUCHASRETAILCOMPANIESBEINGTARGETEDBY
NONGOVERNMENTALORGANIZATIONCAMPAIGNSFORPUR
CHASINGWOODORPAPERFROMSENSITIVEFORESTSORBANKS
FACINGSIMILARPROTESTSDUETOINVESTMENTSTHATDEGRADE
PRISTINEECOSYSTEMS
/PPORTUNITIESSUCHASIMPLEMENTINGANDCOMMUNI
CATINGSUSTAINABLEPURCHASING�OPERATING�ORINVESTMENT
PRACTICESINORDERTODIFFERENTIATECORPORATEBRANDS

-ARKETANDPRODUCT
2ISKSSUCHASCUSTOMERSSWITCHINGTOOTHERSUPPLIERS
THATOFFERPRODUCTSWITHLOWERECOSYSTEMIMPACTSOR
GOVERNMENTSIMPLEMENTINGNEWSUSTAINABLEPROCURE
MENTPOLICIES
/PPORTUNITIESSUCHASLAUNCHINGNEWPRODUCTSAND
SERVICESTHATREDUCECUSTOMERIMPACTSONECOSYSTEMS�
PARTICIPATINGINEMERGINGMARKETSFORCARBONSEQUES
TRATIONANDWATERSHEDPROTECTION�CAPTURINGNEW
REVENUESTREAMSFROMCOMPANYOWNEDNATURALASSETS�
ANDOFFERINGECOLABELEDWOOD�SEAFOOD�PRODUCE�AND
OTHERPRODUCTS

&INANCING
2ISKSSUCHASBANKSIMPLEMENTINGMORERIGOROUS
LENDINGREQUIREMENTSFORCORPORATELOANS
/PPORTUNITIESSUCHASBANKSOFFERINGMOREFAVORABLE
LOANTERMSORINVESTORSTAKINGPOSITIONSINCOMPANIES
SUPPLYINGPRODUCTSANDSERVICESTHATIMPROVERESOURCE
USEEFlCIENCYORRESTOREDEGRADEDECOSYSTEMS�

s
n

n

s
n

n

s
n

n

 $EGRADED -IXED %NHANCED

0ROVISIONING #APTURElSHERIES

7ILDFOODS

"IOMASSFUEL

&RESHWATER

'ENETICRESOURCES

"IOCHEMICALS�NATURALMEDICINES�ANDPHARMACEUTICALS

4IMBERANDOTHERWOODlBER

/THERlBERS�E�G��COTTON�
HEMP�SILK	

#ROPS

,IVESTOCK

!QUACULTURE

2EGULATING !IRQUALITYREGULATION

2EGIONALANDLOCALCLIMATEREGULATION

%ROSIONREGULATION

7ATERPURIlCATIONANDWASTETREATMENT

0ESTREGULATION

0OLLINATION

.ATURALHAZARDREGULATION

7ATERREGULATION

$ISEASEREGULATION

'LOBALCLIMATEREGULATION
�CARBONSEQUESTRATION	

#ULTURAL %THICALVALUES�SPIRITUAL�RELIGIOUS	

!ESTHETICVALUES

2ECREATIONANDECOTOURISM

4ABLE�4RENDSINTHE7ORLD�S%COSYSTEM3ERVICES/VERTHE0AST��9EARS

!DAPTEDFROMTHE-ILLENNIUM%COSYSTEM!SSESSMENT������%COSYSTEMSAND(UMAN7ELLBEING3YNTHESIS�7ASHINGTON�$#�)SLAND0RESS�



4(%#/20/2!4%%#/3934%-3%26)#%32%6)%7

,).+).'%#/3934%-3%26)#%3!.$
"53).%33'/!,3�4(%%32

-ANYBUSINESSES�UNFORTUNATELY�FAILTOMAKETHECONNEC
TIONBETWEENTHEHEALTHOFECOSYSTEMSANDCORPORATEPERFOR
MANCE�#OMPANIESOFTENARENOTFULLYAWAREOFTHEEXTENTOF
THEIRDEPENDENCEANDIMPACTONECOSYSTEMSANDTHEPOSSIBLE
RAMIlCATIONS�

,IKEWISE�ENVIRONMENTALMANAGEMENTSYSTEMSANDENVI
RONMENTALDUEDILIGENCETOOLSAREOFTENNOTFULLYATTUNED
TOTHERISKSANDOPPORTUNITIESARISINGFROMTHEDEGRADATION

OFECOSYSTEMSANDTHESERVICESTHEYPROVIDE�&ORINSTANCE�
MANYTOOLSAREMORESUITEDTOHANDLEhTRADITIONALvISSUESOF
POLLUTIONANDRESOURCECONSUMPTION�-OSTFOCUSONENVIRON
MENTALIMPACT�NOTDEPENDENCE�&URTHERMORE�THEYTYPICALLY
FOCUSONRISKS�NOTBUSINESSOPPORTUNITIES�#ONSEQUENTLY�
COMPANIESMAYBECAUGHTUNPREPAREDORMISSNEWSOURCESOF
REVENUEASSOCIATEDWITHECOSYSTEMCHANGE�

4HE%32ISDESIGNEDTOMEETTHISBUSINESSNEED�)TISA
METHODOLOGYTHATHELPSMANAGERSIDENTIFYTHECONNECTIONS
BETWEENACOMPANY�SIMPACTORDEPENDENCEONECOSYSTEM
SERVICESANDPOTENTIALBUSINESSRISKSOROPPORTUNITIES�)NTHIS
MANNER�ITCANINFORMANDSTRENGTHENBUSINESSSTRATEGY�

7HICHSECTORS
4HE%32CANBEUSEFULTOCOMPANIESFROMAVARIETYOF

SECTORS�)TISRELEVANTTOBUSINESSESININDUSTRIESTHATDIRECTLY
INTERACTWITHECOSYSTEMS�SUCHASAGRICULTURE�BEVERAGES�WA
TERSERVICES�FORESTRY�ELECTRICITY�OIL�GAS�MINING�ANDTOURISM�
)TISALSORELEVANTTOSECTORSSUCHASGENERALRETAIL�HEALTHCARE�
CONSULTING�lNANCIALSERVICES�MANUFACTURING�ANDOTHERSTO
THEDEGREETHATTHEIRSUPPLIERSORCUSTOMERSINTERACTDIRECTLY
WITHECOSYSTEMS�"OX�	�'ENERALRETAILERS�FOREXAMPLE�MAY
FACEREPUTATIONALORMARKETRISKSIFSOMEOFTHEIRSUPPLIERSARE
RESPONSIBLEFORDEGRADINGECOSYSTEMSANDTHESERVICESTHEY
PROVIDE�&INANCIALSERVICESlRMSMAYFACESIMILARRISKSDUETO
THEIRINVESTMENTS�

"USINESSBENElTS
2OADTESTEXPERIENCEINDICATESTHATTHE%32CANPROVIDEA

NUMBEROFBUSINESSBENElTSSUCHAS�
)DENTIFYINGNEWBUSINESSRISKSANDOPPORTUNITIESARISING
FROMACOMPANY�SDEPENDENCEANDIMPACTONECOSYSTEMS
ANDTHESERVICESTHEYPROVIDE�"ECAUSETHEFRAMEWORKOF
ECOSYSTEMSERVICESISANEWAPPROACHFORASSESSINGTHE
INTERRELATIONSHIPBETWEENBUSINESSANDTHEENVIRONMENT�
THE%32CANUNCOVERSOURCESOFRISKANDOPPORTUNITYTHAT
TRADITIONALSTRATEGYDEVELOPMENTPROCESSESMISS�
&RAMINGANDGIVINGADDEDURGENCYTORISKSOROPPORTUNI
TIESPREVIOUSLYIDENTIlEDBYMANAGEMENT�4HE%32CAN
YIELDNEWINFORMATIONTHATRAISESTHEPROlLEOFISSUESTHE
COMPANYMAYHAVECONSIDEREDINTHEPASTBUTTHATARE
NOWWORTHYOFGREATERATTENTION�
!NTICIPATINGNEWMARKETSANDINmUENCINGGOVERNMENT
POLICIESTHATWILLEMERGEINRESPONSETOECOSYSTEMDEGRA
DATION�4HE%32CANHELPMANAGERSIDENTIFYOPPORTUNI
TIESTOPARTICIPATEINEMERGINGECOSYSTEMSERVICERELATED
MARKETSSUCHASPAYMENTSFORCARBONSEQUESTRATION�
MITIGATIONBANKING�ANDECOLABELINGSYSTEMS�)TALSO
CANHELPMANAGERSPREPAREFORNEWGOVERNMENTREGULA
TIONSANDPARTICIPATEINTHEDEVELOPMENTOFNEWPUBLIC
POLICIES�
3TRENGTHENINGEXISTINGAPPROACHESTOENVIRONMENTALMANAGE
MENT�4HE%32CANCOMPLEMENTEXISTINGENVIRONMENTAL
MANAGEMENTSYSTEMSANDDUEDILIGENCETOOLSINA
NUMBEROFWAYS�&IRST�THE%32lLLSGAPSBYEVALUATING
ASUITEOFENVIRONMENTALANDBUSINESSISSUESTHATTRADI
TIONALPROCESSESANDTOOLSDONOTADDRESS�"OX�	�3ECOND�
THE%32�ORELEMENTSOFIT�CANBEDIRECTLYINTEGRATED
INTOACOMPANY�SEXISTINGENVIRONMENTALDUEDILIGENCE
TOOLS�4HIRD�MANAGERSCANUSETHE%32TOSCREENOR
PRIORITIZEWHICHENVIRONMENTALISSUESTOEVALUATEWITH
EXISTINGTOOLS�
)MPROVINGSTAKEHOLDERRELATIONSHIPS�-ANYNATURAL
RESOURCECONmICTSTHATCOMPANIESFACERELATETOTHEFACT
THATSTAKEHOLDERS�COMMUNITIES�INDIGENOUSPEOPLE�
OTHERINDUSTRYSECTORS�NONGOVERNMENTALORGANIZA
TIONS�VALUEDIFFERENTSERVICESCOMINGFROMTHESAME
ECOSYSTEM�"OX�	�4HE%32CANIMPROVEACOMPANY�S
UNDERSTANDINGOFTHESEISSUESANDIDENTIFYOPTIONSFOR
BETTERMANAGINGTRADEOFFS�
$EMONSTRATINGLEADERSHIPINCORPORATESUSTAINABILITYBY
PROACTIVELYADDRESSINGTHEDEGRADATIONOFECOSYSTEM
SERVICES�3EVERALOBSERVERSHAVEIDENTIlEDTHISISSUEAS
THENEXTBIGhGLOBALENVIRONMENTALPROBLEMvTHATMAY
GARNERPOLITICALATTENTIONANDIMPACTBUSINESS���4HIS
ISSUEISWHERECLIMATECHANGEWAS��YEARSAGOAND
SIMILARLYMAYGROWTOBECOMEAPREEMINENTCONCERN�

s

s

s

s

s

s

h4HE%32HELPEDUSTOBETTERUNDERSTAND
HOWANUMBEROFEMERGINGENVIRONMENTAL

CHANGESARELIKELYTOAFFECTOURBUSINESS
ANDHOWOURCOMPANYMIGHTBESTPOSITION

ITSELFTORESPONDTOTHESECHANGES�v
�3TEVE(UNT�3ENIOR6ICE0RESIDENT�!SIA0ACIFIC�

%KA#HEMICALS�ADIVISIONOF!KZO.OBEL
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&EATURES
4HE%32HASSEVERALFEATURESTOMAKEITUSERFRIENDLY�

)TOFFERSASTRUCTUREDMETHODOLOGYTOHELPCOMPANIES
UNDERSTANDTHEIRDEPENDENCEANDIMPACTONECOSYSTEMS
ANDTHERESULTINGBUSINESSRISKSANDOPPORTUNITIESINA
COHERENT�SYSTEMATICMANNER�
)TLEVERAGESEXISTING�RELEVANTDATATHATCOMPANIESMAY
HAVEONHAND�ALTHOUGHADDITIONALRESEARCHANDINPUT
ARELIKELYREQUIREDASWELL�
)THASASIMPLEDESIGNALLOWINGMANAGERSTOTAILORITTO
MEETTHEIROWNNEEDSANDEXISTINGPROCESSES�
)TPROVIDESSUPPORTINGTOOLSANDINFORMATIONTOHELP
MANAGERSTHROUGHOUTTHEREVIEW�INCLUDING�

!COMPLETELISTOFECOSYSTEMSERVICES�DElNITIONS�AND
EXAMPLES�
!QUESTIONNAIREANDSPREADSHEETFORASSESSINGCORPORATE
DEPENDENCEANDIMPACTONECOSYSTEMSERVICES�
!FRAMEWORKANDSETOFQUESTIONSTOGUIDEANALYSISOF
ECOSYSTEMSERVICETRENDS�
!NEXTENSIVELISTANDCASEEXAMPLESOFBUSINESSRISKS
ANDOPPORTUNITIESTHATMIGHTARISEFROMTRENDSIN
ECOSYSTEMSERVICES�
!FRAMEWORKTOGUIDETHEDEVELOPMENTOFSTRATEGIES
FORADDRESSINGTHESERISKSANDOPPORTUNITIES�AND
3UGGESTEDDATASOURCESANDCASESTUDIESTHROUGHOUT�

s

s

s

s
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!KZO.OBEL�S%KA#HEMICALSPLANTATTHE6ERACELPULPMILLIN"RAZIL�

4HEPAPERANDPULPINDUSTRYBOTHIMPACTSANDDEPENDSUPONFORESTS�4HISINTERRELATIONSHIPISESPECIALLYPREVALENTIN)NDONESIAAND#HINA�
ANEMERGINGEPICENTEROFGLOBALPAPERPRODUCTION�)NTHESENATIONS�RAPIDDEFORESTATION�ANDTHEASSOCIATEDLOSSOFECOSYSTEMSERVICES�
ISATTRACTINGINCREASINGINTERNATIONALATTENTION�4HISPRESENTSSIGNIlCANTOPERATIONAL�REGULATORY�ANDREPUTATIONALRISKSTOTHEINDUSTRY�

%KA#HEMICALS�ADIVISIONOFTHEGLOBALCOATINGSANDCHEMICALSMANUFACTURER!KZO.OBEL�ISALEADINGSUPPLIEROFCELLULOSEPROCESSING
AGENTSTOTHEPAPERANDPULPINDUSTRY�%KARECOGNIZEDTHATFORESTECOSYSTEMRELATEDRISKSTOITSCUSTOMERSCOULDTRANSLATEINTORISKS�AS
WELLASNEWBUSINESSOPPORTUNITIES�FORITSELF�"UTWHATARETHESERISKSANDOPPORTUNITIES�ANDWHATOPTIONSDOES%KAHAVETOMANAGE
THEM�

4OANSWERTHESEQUESTIONS�!KZO.OBELCONDUCTEDAN%COSYSTEM3ERVICES2EVIEW�4HROUGHASTRUCTUREDPROCESS�THE%32UNCOVEREDASET
OFRISKS%KA�SMAJOR#HINAAND)NDONESIABASEDCUSTOMERSWOULDLIKELYFACEDUETOECOSYSTEMDEGRADATION�4HE%32HELPED%KATRANSLATE
ITSCUSTOMERS�RISKSINTOAPORTFOLIOOFRISKSANDOPPORTUNITIESFORITSELF�)TALSOHELPEDIDENTIFYNEWSTRATEGIESTHATTHECOMPANYCOULD
PURSUETOMANAGETHESECHALLENGESANDOPPORTUNITIES�

,EVERAGINGANDAUGMENTINGANALYSES%KAHADONHAND�THE%32ALSOWASABLETORAISETHEPROlLEOFANUMBEROFOPTIONSTHATMANAGERS
HADPREVIOUSLYDISCUSSEDBUTWHICHNOW�INLIGHTOFTHE%32lNDINGS�HAVEBECOMEMORETIMELY�RELEVANT�ANDWORTHYOFABUSINESS
RESPONSE�

"OX�!KZO.OBEL#ONDUCTSAN%32

-ANYCOMPANIESALREADYHAVEENVIRONMENTALMANAGEMENTSYSTEMSANDUSEDUEDILIGENCETOOLSSUCHASENVIRONMENTALIMPACT
ASSESSMENTS�ENVIRONMENTALANDSOCIALIMPACTASSESSMENTS�ANDLIFECYCLEASSESSMENTS�4HE%32CANCOMPLEMENTANDSTRENGTHENTHESE
APPROACHESBY�

%VALUATINGCORPORATEACTIVITIESWITHREGARDTOTHEEMERGINGISSUEOFECOSYSTEMSERVICESRATHERTHANMORESTANDARDISSUESSUCHAS
CORPORATEEMISSIONSANDEFmUENTS�

!SSESSINGALLMAJORECOSYSTEMSERVICES�

!SSESSINGACOMPANY�SIMPACTANDDEPENDENCEONECOSYSTEMS�NOTJUSTITSIMPACT�

%VALUATINGACOMPANYVISÌVISTHEENVIRONMENTANDWHATPEOPLEVALUEINECOSYSTEMS�

)NFORMINGCORPORATESTRATEGYWITHINFORMATIONABOUTBUSINESSRISKSANDOPPORTUNITIES�

"OX�(OWTHE%32CAN#OMPLEMENT/THER%NVIRONMENTAL-ANAGEMENT!PPROACHES
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)TDIRECTSMANAGERSTOANUMBEROFISSUESPECIlCTOOLS
ANDRESOURCESIFMOREDETAILEDANALYSISISREQUIRED�SEE
#HAPTER)))	�
)THASAWEBSITE� 	WHERE
MANAGERSCANDOWNLOADSUPPORTINGTOOLSANDDATA
RESOURCES�

7HATTHE%32ISNOT
4OSETAPPROPRIATEEXPECTATIONSANDTOMAXIMIZETHE

VALUEOFCONDUCTINGAN%32�ITISIMPORTANTTONOTEWHATTHE
METHODOLOGYISNOT�

)TDOESNOTIDENTIFYORADDRESSEVERYENVIRONMENTALISSUE�
&ORINSTANCE�ITDOESNOTPROVIDEANEXHAUSTIVEINVENTORY
ORQUANTIlCATIONOFACOMPANY�STOTALENVIRONMENTAL
FOOTPRINT�GREENHOUSEGASEMISSIONS�WATEREFmUENTS�OR
TOXICRELEASES���.ORDOESITTRACKACOMPANY�SMINERAL
ORENERGYCONSUMPTION�2ATHER�THE%32ADDRESSESA
SUBSETOFENVIRONMENTALISSUES�NAMELY�THOSEARISING
FROMACOMPANY�SDEPENDENCEANDIMPACTONECOSYSTEM
SERVICES�
)TISNOTSTRICTLYQUANTITATIVE�1UANTITATIVEINFORMATION
ABOUTACOMPANY�SDEPENDENCEANDIMPACTONECOSYSTEM
SERVICESORABOUTTRENDSINECOSYSTEMSERVICESCANBE
VERYUSEFULWHENCONDUCTINGACORPORATE%32�(OWEVER�

s

s

s

s

QUANTITATIVEINFORMATIONFORSOMESERVICESISOFTENSPARSE
ORNONEXISTENT�.EVERTHELESS�THISSHORTCOMINGDOESNOT
PRECLUDEASUCCESSFULREVIEW�4HEROADTESTSPROVEDTHAT
QUALITATIVEANALYSESCANBESUFlCIENTINPUTFORIDENTIFY
INGMANYPOTENTIALBUSINESSRISKSANDOPPORTUNITIES�
)TISNOTDEPENDENTUPONECONOMICVALUATIONOFECOSYSTEM
SERVICES�4HE%32DOESNOTREQUIREMANAGERSTOESTIMATE
THEECONOMICVALUEOFEACHECOSYSTEMSERVICE�!STHIS
PUBLICATIONWILLEXPLAIN�RISKSANDOPPORTUNITIESARISING
FROMACOMPANY�SDEPENDENCEANDIMPACTONECOSYSTEMS
CANBEIDENTIlEDTHROUGHOTHERAPPROACHES�,IKEWISE�
MANYSTRATEGIESFORADDRESSINGTHESERISKSANDOPPORTU
NITIES�SUCHASMAKINGINTERNALOPERATIONALCHANGES�
LAUNCHINGNEWPRODUCTS�WORKINGWITHGOVERNMENTSTO

DEVELOPNEWPOLICIES�DONOTREQUIREECONOMICVALUA
TIONOFECOSYSTEMSERVICES�.EVERTHELESS�SOMECOMPA
NIESMAYlNDTHATCONDUCTINGANECONOMICVALUATION
OFSELECTEDECOSYSTEMSERVICESMAYBEAVALUABLEINPUT
TOSTRATEGYDEVELOPMENT�ASWASTHECASEFOR!LLEGHENY
0OWER�
)TDOESNOTREQUIREALONG�MULTIYEARANALYSIS�4HETIME
REQUIREDTOCONDUCTAN%32WILLVARYAMONGCOMPANIES
ANDISAFUNCTIONOFTHESCOPECHOSEN�THEAVAILABILITYOF
DATA�ANDTHEAMOUNTOFSTAFFINVOLVEDINTHEREVIEW�

s

s

0RIORTOTHEMID����S�"#(YDRO�AGOVERNMENTOWNEDHYDROELECTRICUTILITYIN"RITISH#OLUMBIA�FOUNDITSELFATODDSWITHITSREGULATORS
ANDOTHERSWHORELIEDONTHEWATERWAYSOF"RITISH#OLUMBIAFORlSHING�RECREATION�SPIRITUALANDCULTURALVALUES�ANDASASOURCEOFFRESH
WATER�)NRESPONSETOGROWINGTENSIONSAMONGUSERS�"#(YDROINITIATEDDISCUSSIONSTOSEEKALESSADVERSARIALWAYTOREACHRESOLUTIONON
THECOMPETINGINTERESTSFORWATERUSE�4HEPROVINCEOF"RITISH#OLUMBIAFORMALLYINITIATEDAWATERUSEPLANNINGPROGRAMTODElNESUITABLE
OPERATINGPARAMETERSTHATWOULDBALANCEENVIRONMENTAL�SOCIAL�ANDECONOMICVALUES�

4HEWATERUSEPLANNINGPROCESS�WHICHWASVOLUNTARYINNATURE�TOOKAPARTICIPATORYAPPROACHANDINCLUDEDUSERSOFTHEVARIOUSECO
SYSTEMSERVICESINTHEWATERSHED�INCLUDING&IRST.ATIONS�ENVIRONMENTALORGANIZATIONS�&ISHERIESAND/CEANS#ANADA�THEGOVERNMENT
OF"RITISH#OLUMBIA�ANDCOMMUNITIESSURROUNDINGTHEHYDROELECTRICFACILITIES�7ITHEXTERNALASSISTANCE�"#(YDRODEVELOPEDASERIESOF
MODELGENERATEDSCENARIOSTHATILLUSTRATEDHOWEACHUSEROFTHEECOSYSTEMWOULDBEAFFECTEDASTHECOMPANYALTEREDTWOOPERATING
VARIABLES�RESERVOIRLEVELANDRIVERmOWRATE�/NESCENARIOMIGHTYIELDMOREPOWERGENERATIONBUTFEWERRECREATIONALOPPORTUNITIESAND
LESSlSH�!NOTHERMIGHTYIELDTHEOPPOSITE�

0ARTICIPANTSREVIEWEDEACHSCENARIO�DISCUSSEDTHETRADEOFFSAMONGECOSYSTEMSERVICES�ANDUSEDAVALUEBASEDTRADEOFFSYSTEMTO
AGREEONAPREFERREDOPTION�4HATOPTIONBECAMETHEOPERATINGPLANFORTHEDAM�)NADDITION�PARTICIPANTSRECOMMENDEDMONITORINGPRO
GRAMSTOEVALUATEWHETHERORNOTTHEANTICIPATEDNONPOWERBENElTSWEREBEINGREALIZED�ASWELLASSTUDIESTOCOLLECTDATAFORISSUESTHAT
WEREIDENTIlEDBUTCOULDNOTBERESOLVEDDURINGTHEPROCESS�0ARTICIPANTSWEREALSOASKEDTODETERMINEWHETHERORNOTSIMILARBENElTSTO
ANOPERATIONALCHANGECOULDBEACHIEVEDATALOWERCOSTBYCONSTRUCTINGAFACILITYKNOWNASAhPHYSICALWORKS�v%XAMPLESINCLUDEDBUILD
INGANEWORUPGRADEDBOATRAMPFORBETTERACCESSTOARESERVOIR�PROVIDINGSPAWNINGORREARINGHABITATFORlSH�ANDINSTALLINGEROSION
CONTROLFEATURES�

)NTEGRATINGCONSIDERATIONSABOUTECOSYSTEMSERVICESINTOTHEPLANNINGPROCESSPROVEDTOBEASUCCESSFOR"#(YDRO�%VENTHOUGHTHE
NUMBEROFOPERATINGCONSTRAINTSHASINCREASEDSIGNIlCANTLY�WATERUSEPLANNINGHASYIELDEDANUMBEROFBENElTS�INCLUDINGOPERATIONAL
CLARITYANDCERTAINTY�REGULATORYCERTAINTY�FEWERLAWSUITS�ANDIMPROVEDSTAKEHOLDERRELATIONSHIPS�

"OX�"ALANCING#OMPETING$EMANDSFOR%COSYSTEM3ERVICES�"#(YDRO

h4HE%32HELPEDUSIDENTIFYNEWBUSINESS
OPPORTUNITIESFORAGROWINGMARKET�v
n-ADALENA!LBUQUERQUE�"USINESS3TRATEGY

AND0LANNING�3YNGENTA
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4HE%32METHODOLOGYCONSISTSOFlVESTEPS�&IGURE�	�

3ELECTTHESCOPE�#HOOSETHEhSCOPEvORBOUNDARY
WITHINWHICHTOCONDUCTTHE%32�#ANDIDATESINCLUDE
ABUSINESSUNIT�PRODUCT�MARKET�CORPORATELANDHOLD
INGS�INFRASTRUCTUREPROJECT�MAJORSUPPLIER�ORMAJOR
CUSTOMERSEGMENT�AMONGOTHERS�
)DENTIFYPRIORITYECOSYSTEMSERVICES�3YSTEMATICALLY
EVALUATETHECOMPANY�SDEPENDENCEANDIMPACTON
MORETHAN��ECOSYSTEMSERVICES�$ETERMINEWHICHOF
THESEAREhPRIORITYvSERVICES�THEONESMOSTRELEVANT
TOCORPORATEPERFORMANCE�
!NALYZETRENDSINPRIORITYSERVICES�2ESEARCHAND
EVALUATETHECONDITIONANDTRENDSINTHEPRIORITY
ECOSYSTEMSERVICES�ASWELLASTHEDRIVERSOFTHESETRENDS�
)DENTIFYBUSINESSRISKSANDOPPORTUNITIES�)DENTIFYAND
EVALUATETHEBUSINESSRISKSANDOPPORTUNITIESTHATMIGHT
ARISEDUETOTRENDSINTHEPRIORITYECOSYSTEMSERVICES�
$EVELOPSTRATEGIES�/UTLINESTRATEGIESFORMANAGING
THERISKSANDOPPORTUNITIES�

!S&IGURE�ILLUSTRATES�THE%32BRIDGESECOSYSTEMAND
BUSINESSCONSIDERATIONSBYSTARTINGWITHANEVALUATIONOFA
COMPANY�SINTERACTIONWITHECOSYSTEMSANDlNISHINGWITHAN
ASSESSMENTOFIMPLICATIONSFORBUSINESSPERFORMANCE�

��

��

��

��

��

7HOCONDUCTSAN%32�
4ABLE�OUTLINESWHOSHOULDBE

INVOLVEDINCONDUCTINGAN%32DURING
EACHSTEP�.OTETHATTHE%COSYSTEM3ERVICES
2EVIEWGENERATESMOSTVALUEWHENMANAGERSRESPONSIBLEFOR
CORPORATESTRATEGY�BUSINESSOPERATIONS�ANDENVIRONMENTAL
PERFORMANCECOLLABORATE�-ANAGERSCANUSEORTAILORTHEPRE
SENTATIONAVAILABLEAT TOMAKE
THECASETOCOLLEAGUESABOUTTHEVALUEOFCONDUCTINGAN%32
ANDEDUCATETHEMABOUTTHEMETHODOLOGY�#OMPANIESCAN
ALSOOPTTOHIRECONSULTANTSTOAPPLYTHE%32�

7HERETOGETINFORMATION�
-ANAGERSCANTAPINTOSEVERALSOURCESOFDATAANDINPUT

WHENCONDUCTINGAN%32�4ABLE�	�.OTETHATRELYINGSOLELY
ONINTERNALBUSINESSPERSPECTIVESPOSESTHERISKTHATTHE%32
WILLMERELYPERPETUATEPOSSIBLECORPORATEMISPERCEPTIONS
ORKNOWLEDGEGAPS�#OMPLEMENTINGINTERNALINFORMATION
SOURCESWITHTHOSEEXTERNALTOTHECOMPANYISHIGHLYRECOM
MENDED�

4HEFOLLOWINGSECTIONSDESCRIBETHElVESTEPSOFTHE%32
INDETAIL�INTRODUCEANANALYTICALFRAMEWORKFOREACHSTEP�
PROVIDECASEEXAMPLES�ANDOFFERSOMEHELPFULHINTS�

-ETHODOLOGY

&IGURE�3TEPSINA#ORPORATE%COSYSTEM3ERVICES2EVIEW

��3ELECTTHESCOPE ��)DENTIFYPRIORITY
ECOSYSTEMSERVICES

��!NALYZETRENDSIN
PRIORITYSERVICES

��)DENTIFYBUSINESS
RISKSAND
OPPORTUNITIES

��$EVELOPSTRATEGIES

-%4(/$/,/'9
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)NVOLVEDINSTEP�

7HO � � � � � #OMMENT

%XECUTIVEMANAGERS %XECUTIVEORSENIORMANAGERSRESPONSIBLEFORCORPORATESTRATEGYANDENVIRONMENTAL
PERFORMANCENEEDTOBEINVOLVEDINSELECTINGTHESCOPEANDINFORMULATINGAND
APPROVINGTHESTRATEGIESEMERGINGFROMTHE%32�4HEIRINVOLVEMENTENCOURAGES
IMPLEMENTATIONOFTHE%32RESULTS�

-ANAGER�S	FROMSELECTED
SCOPE

/NEORMOREMANAGERSRESPONSIBLEFROMTHESELECTEDSCOPE�BUSINESSUNIT�
PRODUCTLINE�REGIONALMARKET�PROJECT�ETC��SHOULDBEINVOLVEDINNEARLYEVERYSTEP
SINCETHEYWILLBERESPONSIBLEFORIMPLEMENTINGTHESTRATEGIESDEVELOPEDBYTHE
%32�

!NALYSTS )NHOUSEANALYSTSCONDUCTMOSTOFTHERESEARCH�INTERVIEWS�DATAPREPARATION�AND
OTHERACTIVITIESINVOLVEDINAN%32�4HEYDONOTNEEDTOBEEXPERTSINECOSYSTEMS�

#ONSULTANTS�OPTIONAL	 -ANAGEMENTCONSULTANTSCANCONDUCTAN%32ONBEHALFOFACOMPANY�!LTERNATIVE
LY�CONSULTANTSCANBEINVOLVEDINSELECTEDSTEPS�PROVIDINGINFORMATION�PERSPEC
TIVES�ANDSPECIALIZEDTOOLS�MODELSFORCONDUCTING%32RELATEDANALYSES�

4ABLE�7HO#ONDUCTSAN%32

4ABLE�3OURCESOF)NPUTAND)NFORMATION

2ELEVANTFORSTEP�

3OURCE � � � � � #OMMENT

)NHOUSEBUSINESSMANAGERS
ANDANALYSTS

-ANAGERSANDANALYSTSMAYHAVEPERSPECTIVESRELEVANTTOEVERYSTEPOFTHE%32�
/NEEFlCIENTWAYTOGATHERTHEIRINPUTISTOHOSTBRAINSTORMINGSESSIONSINWHICH
THEYJOINTLYDEVELOPPRELIMINARYPERSPECTIVESFORTHERELEVANT%32STEP�4HESEhRAPID
ASSESSMENTvSESSIONSCANHELPPRIORITIZESUBSEQUENTANALYSES�SAVINGTIME�

%XISTINGANDNEWINHOUSE
ANALYSES

%XISTINGINHOUSEANALYSESOFTHECOMPANY�SIMPACTONECOSYSTEMS�ASSESSMENTSOF
SELECTEDECOSYSTEMSERVICESSUCHASWATER�ANDPROlLESOFSELECTEDECOSYSTEMSER
VICETRENDSCANKICKSTARTAN%32�EVENIFTHESEANALYSESWEREORIGINALLYCONDUCTED
FOROTHERPURPOSES�3OMENEWANALYSES�NEVERTHELESS�AREOFTENREQUIREDTOlLL
INFORMATIONGAPS�

,OCALSTAKEHOLDERS %NGAGINGLOCALSTAKEHOLDERSISHIGHLYRECOMMENDED�,OCALSTAKEHOLDERSMAY
INCLUDEREPRESENTATIVESFROMNEARBYCOMMUNITIES�OTHERCOMPANIES�INDIGENOUS
TRIBES�NONGOVERNMENTALORGANIZATIONS�OUTDOORRECREATIONCLUBS�ETC�)NTERVIEWING
ORHOSTINGMEETINGSWITHSTAKEHOLDERSCANHELPIDENTIFYWHICHECOSYSTEMSERVICES
THEYVALUE�4HISINPUTCANHELPCREATEASHORTLISTOFSERVICESABOUTWHICHTHECOM
PANYSHOULDCAREFULLYCONSIDERITSIMPACTS�!COMPANYEXPOSESITSELFTOPOTENTIAL
RISKWHENITIMPACTSANECOSYSTEMSERVICETHATISVALUEDBYOTHERS�

%XPERTSFROMUNIVERSITIESAND
RESEARCHINSTITUTIONS

!CADEMICSRENOWNEDFORTHEIRKNOWLEDGEOFPARTICULARECOSYSTEMS�ECOSYSTEM
SERVICES�ORDRIVERSOFECOSYSTEMCHANGEAREOFTENWILLINGTOSHARETHEIREXPERTISE
WITHBUSINESSES�

-ILLENNIUM%COSYSTEM!SSESS
MENTPUBLICATIONSANDEXPERTS

-ILLENNIUM%COSYSTEM!SSESSMENTEXPERTSANDREPORTSOFFERDETAILEDINFORMATION
ABOUTTHECONDITIONANDTRENDSINECOSYSTEMSANDECOSYSTEMSERVICES�ASWELLAS
ANALYSESOFTHEDRIVERSOFECOSYSTEMCHANGE�

.ONGOVERNMENTALORGANIZA
TIONS

.ONGOVERNMENTALORGANIZATIONSTYPICALLYHAVEINHOUSEEXPERTSANDACCESSTO
RELEVANTRESEARCH�

)NDUSTRYASSOCIATIONS )NDUSTRYASSOCIATIONSMAYHAVEINHOUSEEXPERTSANDACCESSTOTOPICALRESEARCH�

0UBLISHEDRESEARCH 2ELEVANT�PREFERABLYPEERREVIEWED�PAPERSANDSTUDIESCANBEACCESSEDVIATHE
INTERNETORLIBRARIES�

/THERRESOURCESANDTOOLS !NUMBEROFISSUESPECIlCTOOLSANDRESOURCESCANHELPCORPORATEMANAGERSCON
DUCTMOREINDEPTHANALYSES�3EE#HAPTER)))FORMOREINFORMATION�



(%,0&5,().433TEP�

"EPREPAREDTORElNETHESCOPEASTHE%32PROCEEDS�&OR
INSTANCE�2IO4INTODECIDEDTONARROWTHEBOUNDARIESOF
ITSREVIEWAFTERlNDINGTHEORIGINALSCOPETOOBROADFOR
MANAGEABLEANALYSIS�

#ONSIDERSPREADINGOUTTHETIMINGOFCONDUCTINGAN%32
TOCOINCIDEWITHDATAAVAILABILITYOREXISTINGSTRATEGY
DEVELOPMENTORENVIRONMENTALASSESSMENTPROCESSES�

)NSIGHTSGAINEDFROMCONDUCTINGTHE%32FORONEDIVISION
OFTHECOMPANYCANBEAPPLICABLETOANOTHERTOTHEDEGREE
THATTHESEDIVISIONSARESIMILAR�&OREXAMPLE�THERESULTSOF
THE%32FORONEMINEMAYBEQUITEAPPLICABLETOANOTHER
NEARBYMINE�(OWEVER�THEYMAYBELESSAPPLICABLEFORASITE
LOCATEDINANOTHERCOUNTRYDUETODIFFERENCESINSURROUNDING
ECOSYSTEMSANDTRENDSAFFECTINGECOSYSTEMS�

s

s

s

34%0��3%,%#44(%3#/0%
4HElRSTSTEPISTOSELECTTHEhSCOPEvOFTHE%32�4HEPUR

POSEOFTHISSTEPISTODElNECLEARBOUNDARIESWITHINWHICHTO
CONDUCTANALYSISINORDERTOKEEPTHEPROCESSMANAGEABLEAND
YIELDMOREACTIONABLERESULTS�

&ORABUSINESSWITHJUSTONEMAJORPRODUCT�SERVICE�ORMAR
KET�THE%32SCOPECOULDBETHEENTIRECOMPANY�(OWEVER�FOR
ABUSINESSWITHMULTIPLEPRODUCTS�SERVICES�ORMARKETS�AMORE
MANAGEABLESCOPEWOULDBEAPARTICULARPORTIONOFTHECOM
PANY�#ONDUCTINGASINGLE%32FORTHEENTIRETYOFADIVERSIlED
COMPANYWOULDBERESOURCEINTENSIVEANDANALYTICALLYCOMPLEX
BECAUSETHECOMPANY�SBUSINESSUNITSLIKELYDIFFER�SOMETIMES
SIGNIlCANTLY�INTERMSOFHOWTHEYINTERACTWITHECOSYSTEMS�
)FSUCHADIVERSIlEDCOMPANYWANTSTOCOVERITSENTIREBUSINESS
PORTFOLIO�ITCANDOSOBYCONDUCTINGASERIESOF%32S�

4HREEQUESTIONSTOASK
4HREEQUESTIONSCANHELPMANAGERSSELECTAN%32SCOPE

�&IGURE�	�

7HICHSTAGEOFTHEVALUECHAIN�!N%32COULDFOCUS
ONACOMPANY�SOWNOPERATIONS�PROVIDINGINSIGHTINTO
THEDIRECTIMPLICATIONSTHATTRENDSINECOSYSTEMSERVICES
WOULDPOSEFORTHECOMPANY�/NEALTERNATIVEISTOLOOK
hUPSTREAMvINTHEVALUECHAIN�4HISAPPROACHWOULDSHED
LIGHTONTHEIMPLICATIONSOFECOSYSTEMSERVICETRENDSFOR
KEYSUPPLIERSANDTHEBUSINESSRISKSANDOPPORTUNITIES
THATTHESE�INTURN�MAYPOSETOTHECOMPANYCONDUCTING
THE%32�!NOTHERALTERNATIVEISTOLOOKhDOWNSTREAM�v
4HISAPPROACHWOULDPROVIDEINSIGHTINTOTHEIMPLICA
TIONSOFECOSYSTEMSERVICETRENDSFORTHECOMPANY�S
MAJORCUSTOMERSANDTHEBUSINESSRISKSANDOPPORTUNI
TIESTHATTHESE�INTURN�MAYPOSETOTHECOMPANY�/NE
HELPFULHINTISTOSELECTASTAGEINTHEVALUECHAINWHERE
INTERACTIONSWITHECOSYSTEMSAREPROMINENTSINCETHESE
INTERACTIONSARETHEMOSTLIKELYSOURCESOFECOSYSTEM
SERVICERELATEDRISKOROPPORTUNITY�4HE(ELPFUL(INTS
GIVEOTHERSUGGESTIONSFORSELECTINGTHESCOPE�

7HOANDWHERESPECIlCALLY�)FCONDUCTINGTHE%32
ONTHECOMPANYITSELF�THENSELECTACERTAINASPECTOF
THEBUSINESS�/PTIONSINCLUDE�BUTARENOTLIMITED
TO�APARTICULARBUSINESSUNIT�PRODUCTLINE�FACILITY�
PROJECT�SUCHASAMINE�PIPELINE�OTHERINFRASTRUCTURE
DEVELOPMENT	�ORNATURALASSETOWNEDBYTHECOMPANY
�SUCHASFORESTLANDOROTHERLANDHOLDINGS	�)FTHE%32

��

��

ISFOCUSEDONKEYSUPPLIERS�THENCHOOSEASPECIlCSUP
PLIERORCATEGORYOFSUPPLIERSANDPERHAPSFURTHERNARROW
THESCOPEBYSELECTINGAPARTICULARGEOGRAPHICMARKETIN
WHICHTHESESUPPLIERSOPERATE�)FTHE%32ISFOCUSEDON
MAJORCUSTOMERS�THENCHOOSEAPARTICULARCUSTOMEROR
CUSTOMERSEGMENTANDPERHAPSFURTHERRElNETHESCOPE
BYSELECTINGAPARTICULARGEOGRAPHICMARKETINWHICH
THESECUSTOMERSARELOCATED�

)STHECANDIDATESCOPESTRATEGIC�TIMELY�ANDSUPPORTED�
0ARTICULARLYFORTHElRST%32�THESCOPESHOULDBEOFHIGH
STRATEGICIMPORTANCETOTHECOMPANY�%XAMPLESINCLUDE
THECOMPANY�SFASTESTGROWINGMARKET�ANUPCOMING
MAJORPRODUCTLINE�ORTHEBUSINESSUNITWITHTHEGREATEST
MARKETSHARE�4HESCOPESHOULDOFFERAWINDOWOFOPPOR
TUNITYFORTHE%32TOINmUENCEUPCOMINGIMPORTANT
BUSINESSDECISIONS�)NADDITION�THERESHOULDBESUFlCIENT
INTERNALMANAGEMENTSUPPORTFORCONDUCTINGAN%32
WITHINTHESELECTEDSCOPE�"ESURETOSECURERELEVANT
SENIORMANAGEMENTBUYINANDHAVESTAFF�ORCONSULTANTS	
AVAILABLETOCONDUCTTHEINTERVIEWSANDANALYSISREQUIRED
INSUBSEQUENTSTEPS�

"OX�PROlLESTHESCOPESSELECTEDBYTHEROADTEST
COMPANIES�&ORTHESAKEOFSIMPLICITY�WEWILLUSETHETERM
hCOMPANYvTHROUGHOUTTHERESTOFTHE'UIDELINESTOREFERTO
THESCOPESELECTEDFORTHE%32�

��

&IGURE�#ONSIDERATIONS7HEN3ELECTINGTHE3COPE

��7HICHSTAGEOFTHEVALUECHAIN�

��7HOANDWHERESPECIlCALLY�

��)SITSTRATEGIC�TIMELY�ANDSUPPORTED�

3UPPLIERS#OMPANY#USTOMERS

7HICHSUPPLIERS�

)NWHICHGEOGRAPHIC
MARKET�S	�

s

s

7HICHCUSTOMERS�

)NWHICHGEOGRAPHIC
MARKET�S	�

s

s

7HATASPECTOFTHE
COMPANY�
n"USINESSUNIT
n0RODUCTLINE
n&ACILITY
n0ROJECT
n,ANDHOLDINGS

s
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4HESECONDSTEPISTOEVALUATEINASTRUCTUREDYETRAPID
MANNERTHECOMPANY�SDEPENDENCEANDIMPACTONMORE
THAN��ECOSYSTEMSERVICES�4HISEVALUATIONWILLHELPIDENTIFY
WHICHOFTHESEAREhPRIORITYvSERVICES�THEONESMOSTLIKELY
TOBEASOURCEOFRISKOROPPORTUNITYFORTHECOMPANY�4HESE
PRIORITYECOSYSTEMSERVICESARETHEFOCUSOFANALYSISINSUBSE
QUENTSTEPS�THEOTHERSERVICESARESCREENEDOUT�

4OIDENTIFYITSPRIORITYSERVICES�ACOMPANYNEEDSTO
UNDERSTANDITSLEVELOFDEPENDENCEANDIMPACTONEACH
ECOSYSTEMSERVICE�4HISISBECAUSETHEECOSYSTEMSERVICES
THATARESOURCESOFBUSINESSRISKOROPPORTUNITYTYPICALLY
ARETHOSETHATTHECOMPANYHIGHLYDEPENDSUPONAND�OR
HIGHLYIMPACTS�&ORINSTANCE�IFACOMPANYHIGHLYDEPENDS
UPONANECOSYSTEMSERVICEANDTHATSERVICEBECOMESSCARCE
ORDEGRADES�THENTHECOMPANYMAYFACEBUSINESSRISKINTHE
FORMOFHIGHERINPUTCOSTSORDISRUPTIONTOITSOPERATIONS�
)FACOMPANYNEGATIVELYIMPACTSANECOSYSTEMSERVICEBY
DEPLETINGORDEGRADINGIT�THENTHECOMPANY�SACTIONSMAY
POSEREGULATORYORREPUTATIONALBUSINESSRISKS�#ONVERSELY�

IFACOMPANYPOSITIVELYIMPACTSANECOSYSTEMSERVICEBY
SUPPLYINGORENHANCINGIT�THENTHECOMPANY�SACTIONS
MAYGIVERISETOPOSSIBLENEWBUSINESSOPPORTUNITIESOR
REPUTATIONALBENElTS�

%VALUATINGDEPENDENCE
!NSWERINGTWOQUESTIONSFOREACHECOSYSTEMSERVICELISTED

IN4ABLE��SEEPAGES�AND�	CANHELPMANAGERSEVALUATE
WHETHERORNOTTHEIRCOMPANYDEPENDSONANECOSYSTEM
SERVICEAND�IFSO�BYHOWMUCH�

$OESTHISECOSYSTEMSERVICESERVEASANINPUTORDOES
ITENABLE�ENHANCECONDITIONSFORSUCCESSFULCOMPANY
PERFORMANCE�!COMPANYDEPENDSONANECOSYSTEM
SERVICEIFTHATSERVICEFUNCTIONSASANINPUTORIFIT
ENABLES�ENHANCES�ORINmUENCESENVIRONMENTALCONDI
TIONSREQUIREDFORSUCCESSFULCORPORATEPERFORMANCE�&OR
EXAMPLE�TIMBERISANINPUTFORWOODPRODUCTMANU
FACTURERS�&RESHWATERISANINPUTFORBEVERAGECOMPA
NIESANDMANYOTHERS�!NIMALPOLLINATORSASSISTINTHE
REPRODUCTIONOF��PERCENTOFmOWERINGPLANTSANDONE
THIRDOFHUMANFOODCROPS���"YABSORBINGEXCESSWATER
DURINGmOODS�MARSHESENABLECONDITIONSCRITICALFORTHE
SUCCESSOFBUSINESSESLOCATEDINmOODPLAINS�ANDTHEIR
INSURERS�4HERECREATIONALSERVICESPROVIDEDBYCORAL
REEFSANDESTUARIESENHANCETHEECONOMICPERFORMANCE
OFCOASTALTOURISMBUSINESSES�

)FhYESvTOQUESTION��THENDOESTHISECOSYSTEM
SERVICEHAVECOSTEFFECTIVESUBSTITUTES�4HEDEGREE
TOWHICHACOMPANYDEPENDSONANECOSYSTEMSERVICE
ISAFUNCTIONOFWHETHERORNOTTHEREISACOSTEFFECTIVE
SUBSTITUTEFORTHATSERVICE�)FTHEREISNOSUCHSUBSTITUTE�
THENTHECOMPANYISCONSIDEREDTOBEHIGHLYDEPENDENT
UPONTHATSERVICE�"EVERAGEMANUFACTURERSANDHYDRO
ELECTRICFACILITIES�FORINSTANCE�AREHIGHLYDEPENDENT
UPONFRESHWATERBECAUSETHEREISNOSUBSTITUTEFORTHIS
ECOSYSTEMSERVICE�3UBSTITUTESMAYEXIST�HOWEVER�FOR
SOMESERVICES�&ORABUSINESSLOCATEDONACOAST�ASEA
WALLMIGHTPROVIDETHESTORMSURGEPROTECTIONTHATA
CORALREEFWOULDHAVEPROVIDED�#ONCRETEORSTEELCAN
lLLINFORWOODINCONSTRUCTION�.EVERTHELESS�WHETHER
ORNOTTHESEARECOSTEFFECTIVESUBSTITUTESWILLVARYBY
COMPANY�

!NSWERINGhYESvTOQUESTION�ANDhNOvTOQUESTION�
INDICATESTHATTHECOMPANY�SDEPENDENCEUPONTHEECOSYSTEM
SERVICEISHIGH�!NSWERINGhYESvTOQUESTION�ANDhYESvTO
QUESTION�INDICATESTHATTHECOMPANY�SDEPENDENCEUPON
THEECOSYSTEMSERVICEISMEDIUM�!NSWERINGhNOvTOQUES
TION�INDICATESTHATTHECOMPANYHASLOWORNODEPENDENCE
UPONTHEECOSYSTEMSERVICE�&IGURE�	�

��

��

!KZO.OBELCHOSETOAPPLYTHE%32hDOWNSTREAM�vASSESSING
THEIMPLICATIONSOFECOSYSTEMDEGRADATIONFORTHEMAJOR#HINA
AND)NDONESIABASEDCUSTOMERSOFITSPULPANDPAPERCHEMICALS
BUSINESSUNIT�%KA#HEMICALS�4HE%32THEREBYCONTRIBUTEDTO
CORPORATEDECISIONSREGARDINGWHETHERORNOTTOENTERINTOBUSI
NESSWITHCERTAINPROSPECTIVECUSTOMERS�

"#(YDROSELECTEDITS#AMPBELL2IVERHYDROPOWERDAMON
6ANCOUVER)SLANDASITSSCOPE�!LTHOUGHONEOFTHECOMPANY�S
SMALLERGENERATIONFACILITIES�#AMPBELL2IVERISOFSTRATEGIC
IMPORTANCEGIVENITSPROXIMITYTOPOPULATIONCENTERSANDITS
lSHERIESRESOURCE�)NADDITION�THEFACILITYHADANABUNDANCEOF
ENVIRONMENTALANDSOCIALDATAALREADYONHAND�

-ONDI�WITHSUBSTANTIALFORESTHOLDINGSIN3OUTH!FRICAAND
2USSIA�SELECTEDTHREEOFITS3OUTH!FRICANPINEANDEUCALYPT
PLANTATIONAREAS�3HANDUKA�3IYA1HUBEKA�AND4YGERSKLOOF�
FORITSSCOPE�4HESEAREASWERECHOSENFORTHERANGEOFPHYSICAL�
CLIMATIC�ANDOTHERENVIRONMENTALCONDITIONSUNDERWHICHTHE
TREESAREGROWN�

2IO4INTOROADTESTEDTHE%32FORAPROSPECTIVECOPPERMINEIN
0ERUTHATWASINTHEPREFEASIBILITYSTAGEOFPROJECTDEVELOPMENT�
4HE%32WASTIMEDTOINFORMTHEMAJORTECHNICALDECISIONS
ABOUTMINEDESIGNTHATOCCURDURINGTHISSTAGE�

3YNGENTAFOCUSEDITS%32ONONEOFITSCUSTOMERSEGMENTS�
FARMERSINSOUTHERN)NDIA�"YLOOKINGhDOWNSTREAM�vTHE%32
HELPEDTHECOMPANYIDENTIFYRISKSITSCUSTOMERSHAVEBEENFAC
INGDUETOECOSYSTEMDEGRADATIONAND�INTURN�IDENTIFYOPPOR
TUNITIESFOR3YNGENTAINTHEFORMOFNEWPRODUCTSANDSERVICES
THATWOULDADDRESSORMITIGATETHESERISKS�3YNGENTASELECTED
)NDIABECAUSETHECOUNTRYISASIGNIlCANTGROWTHMARKETFOR
AGRICULTURE�'IVEN)NDIA�SGEOGRAPHIC�DEMOGRAPHIC�AGRICULTURAL�
ANDCLIMATICDIVERSITY�THECOMPANYFOCUSEDONTHESOUTHERN
STATESOF!NDHRA0RADESH�+ARNATAKA�+ERALA�-AHARASHTRA�AND
4AMIL.ADUTOKEEPTHEANALYSISFOCUSED�

"OX�%XAMPLESFROMTHE2OAD4ESTS�3TEP�	



%VALUATINGIMPACT
!NSWERINGTHEFOLLOWINGTHREEQUESTIONSFOREACHECO

SYSTEMSERVICELISTEDIN4ABLE��SEEPAGES�AND�	CANHELP
MANAGERSEVALUATEWHETHERORNOTTHEIRCOMPANYIMPACTSAN
ECOSYSTEMSERVICEAND�IFSO�BYHOWMUCH�

$OESTHECOMPANYAFFECTTHEQUANTITYORQUALITY
OFTHISECOSYSTEMSERVICE�!COMPANYIMPACTSAN
ECOSYSTEMSERVICEIFITAFFECTSTHEQUANTITYORQUALITYOF
THATSERVICE�&OREXAMPLE�AFORESTPLANTATIONAFFECTSTHE
QUANTITYOFFRESHWATERINITSWATERSHED�!BUSINESSTHAT
lLLSINWETLANDSINORDERTOCONSTRUCTANEWFACILITYMAY
AFFECTTHEQUANTITYOFWATERRUNOFFANDAQUIFERRECHARGE�
!lRMINTHEEXTRACTIVEINDUSTRIESMAYAFFECTTHEQUALITY
OFALOCATION�SRECREATIONSERVICESBYSCARRINGTHELAND
SCAPEOROTHERWISEDISTURBINGANECOSYSTEMVALUEDBY
HIKERS�CAMPERS�ANDOTHERS�

"ESURETOCONSIDERTHECOMPANY�SINDIRECTIMPACTSOR
SECONDARYEFFECTS�ASWELL�2OADSORPIPELINESINSTALLED
BYANOILANDGASCOMPANY�FORINSTANCE�INCREASEACCESS
BYTHIRDPARTIESTOPREVIOUSLYINACCESSIBLEAREAS�4HE
RESULTINGINmUXOFPEOPLEMAYAFFECTTHEQUANTITYOR
QUALITYOFSEVERALECOSYSTEMSERVICESINTHEREGION�&OR
EXAMPLE�INMIGRATIONMIGHTLEADTODEFORESTATION�
IMPACTINGFRESHWATER�WILDFOODS�CARBONSEQUESTRATION�
EROSIONREGULATION�ANDTHECULTURALSERVICESASSOCIATED
WITHAPRISTINEECOSYSTEM�

)FhYESvTOQUESTION��THENISTHECOMPANY�SIMPACT
POSITIVEORNEGATIVE�4HEIMPACTISPOSITIVEIFTHE
COMPANYINCREASESTHEQUANTITYORQUALITYOFTHEECO
SYSTEMSERVICE�&OREXAMPLE�AFORESTPRODUCTSCOMPANY
INCREASESTHEQUANTITYOFTIMBERANDWOODlBERBECAUSE
ITSFORESTSACTUALLYSUPPLYTHESESERVICES�5NDERTHE
APPROPRIATEMANAGEMENTREGIME�THECOMPANY�SFOREST
COULDINCREASETHEQUALITYOFWILDGAMEHUNTINGAND
RECREATIONALSERVICESASWELL�

��

��

4HEIMPACTISNEGATIVEIFTHECOMPANYDECREASESTHE
QUANTITYORQUALITYOFTHEECOSYSTEMSERVICE�&OREXAM
PLE�AGRIBUSINESSCANREDUCETHEQUANTITYOFFRESHWATER
INAWATERSHED�"YREMOVINGMANGROVES�ACOASTALHOTEL
ORSHRIMPFARMCANDECREASETHEQUALITYOFSHORELINE
PROTECTION�

)NTHECONTEXTOFTHE%32�THETERMShPOSITIVEvAND
hNEGATIVEvARENOTINTENDEDTOBEJUDGMENTALBUT
MERELYREmECTWHETHERACOMPANYINCREASESORDECREASES
THEQUANTITYORQUALITYOFANECOSYSTEMSERVICE�

)FhYESvTOQUESTION��THENDOESTHECOMPANY�SIM
PACTLIMITORENHANCETHEABILITYOFOTHERSTOBENElT
FROMTHISECOSYSTEMSERVICE�4HEDEGREETOWHICHA
COMPANYIMPACTSANECOSYSTEMSERVICEINAMANNERTHAT
MIGHTPOSEABUSINESSRISKOROPPORTUNITYFORITSELFIS
AFUNCTIONOFWHETHERORNOTTHEIMPACTLIMITSOREN
HANCESTHEABILITYOFOTHERSTOBENElTFROMTHESERVICE�
"ENElCIARIESCOULDINCLUDEINDIGENOUSPEOPLE�FARMERS�
LOCALCOMMUNITIES�OTHERBUSINESSES�OR�INTHECASEOF
CULTURALSERVICES�PEOPLELIVINGONTHEOTHERSIDEOFTHE
WORLDWHOVALUEENDANGEREDSPECIES�

!NSWERINGhYESvTOANYOFTHEFOLLOWINGCONSIDERATIONS
INDICATESTHATMANAGERSSHOULDANSWERhYESvTO
QUESTION��

)STHECOMPANY�SIMPACTONTHISECOSYSTEMSERVICEALARGE
SHAREOFTHETOTALLOCALORREGIONALIMPACT�!COMPANY
WITHALARGECONTRIBUTIONRELATIVETOOTHERSISMORE
LIKELYTOBERESPONSIBLE�ORPERCEIVEDTOBERESPON
SIBLE�FORLIMITING�ORENHANCING	THEABILITYOFOTHERS
TOBENElTFROMTHESERVICE�)LLUSTRATIVEEXAMPLES
INCLUDEACOMPANYTHATCONSUMES�ORREPLENISHES	��
PERCENTOFTHEFRESHWATERINAWATERSHED�ONETHATCON
SUMES�ORSUPPLIES	��PERCENTOFTHENATION�SWOOD
lBER�ORONETHATISSOLELYRESPONSIBLEFORCLEARING�OR
RESTORING	ANATIVEGRASSLANDVALUEDFORITSBIODIVERSITY
ANDASSOCIATEDCULTURALSERVICES�4HEREARENOHARD
ANDFASTRULESFORDElNINGWHATCONSTITUTESAhLARGE
SHARE�v-ANAGERSWILLNEEDTOUSETHEIROWNOREXPERT
JUDGMENTREGARDINGTHESIZEOFIMPACTRELATIVETOTHE
APPROPRIATESPATIALSCALEFORTHEECOSYSTEMSERVICE�

)STHISECOSYSTEMSERVICEALREADYINSHORTSUPPLYRELATIVETO
DEMAND�!COMPANY�SIMPACTISMORELIKELYTOLIMIT
�ORENHANCE	THEABILITYOFOTHERSTOBENElTFROMTHE
SERVICEIFTHATSERVICEISALREADYSUPPLYCONSTRAINED�

#OULDTHECOMPANY�SIMPACTPUSHTHISECOSYSTEMSERVICE
ACROSSAPHYSICALTHRESHOLDTHATLEADSTOSCARCITYOFTHE
SERVICEORTRIGGERSAREGULATORYRESPONSE�!COMPANY�S
IMPACTISMORELIKELYTOLIMIT�ORENHANCE	THEABILITY
OFOTHERSTOBENElTFROMTHESERVICEIFTHATSERVICEIS
NEARINGAPHYSICALORREGULATORYTHRESHOLD�)NAREGION
WHEREAVAILABLEFRESHWATERISONTHEVERGEOFBEING
TAPPEDOUT�FORINSTANCE�ANEWRESORTORMANUFAC
TURINGFACILITYTHATCONSUMESWATER�ALBEITASMALL
AMOUNT�MAYPUSHTHATSERVICEACROSSATHRESHOLD�
7ATERSHORTAGESMIGHTOCCURASDEMANDOUTSTRIPSSUP
PLYORASTHEGOVERNMENTIMPOSESWATERRESTRICTIONS�

��

s

s

s
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��$OESTHISECOSYSTEM
SERVICESERVEASANINPUT
ORDOESITENABLE�ENHANCE
CONDITIONSFORSUCCESSFUL
COMPANYPERFORMANCE�

9ES

��$OESTHISECOSYSTEM
SERVICEHAVECOSTEFFECTIVE
SUBSTITUTES�

9ES

-EDIUM
DEPENDENCE

,OW
DEPENDENCE

(IGH
DEPENDENCE
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&IGURE�1UESTIONSTO!SK0ER%COSYSTEM3ERVICE
7HEN%VALUATING$EPENDENCE
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.OTETHATACOMPANY�SIMPACTONECOSYSTEMSERVICESAND
THEAFFECTEDBENElCIARIESMAYEXISTONAVARIETYOFSPATIALAND
TEMPORALSCALES�3EE"OX�FORSUGGESTIONSONSELECTINGTHE
APPROPRIATESCALE�

!NSWERINGhYESvTOQUESTION�ANDhYESvTOQUESTION�
INDICATESTHATTHECOMPANY�SIMPACTONTHEECOSYSTEMSERVICE
ISHIGH�!NSWERINGhYESvTOQUESTION�ANDhNOvTOQUESTION�
INDICATESTHATTHECOMPANY�SIMPACTONTHEECOSYSTEMSERVICE
ISMEDIUM�!NSWERINGhNOvTOQUESTION�INDICATESTHATTHE
COMPANY�SIMPACTONTHEECOSYSTEMSERVICEISLOWORNEGLI
GIBLE�&IGURE�	�

4HEDEPENDENCEANDIMPACTASSESSMENTCANBEQUALITATIVE
ANDQUICK�!LTHOUGHANSWERSTOTHElVEQUESTIONSMAYBE
STRAIGHTFORWARDFORSOMEECOSYSTEMSERVICES�THISSTRUCTURED
APPROACHINCREASESTHELIKELIHOODOFUNCOVERINGPREVIOUSLY
OVERLOOKEDDEPENDENCIESANDIMPACTS�4HE$EPENDENCEAND
)MPACT!SSESSMENT4OOLTHATACCOMPANIESTHESE'UIDELINESCAN
HELPMANAGERSCONDUCTTHEEVALUATIONINASTRUCTUREDMANNER
�"OX��	�

0RIORITIZINGECOSYSTEMSERVICES
!FTERCOMPLETINGTHEDEPENDENCEANDIMPACTASSESSMENT�

DETERMINEWHICHARETHEPRIORITYECOSYSTEMSERVICESFORTHE
COMPANY�THOSEMOSTLIKELYTOBESOURCESOFBUSINESSRISK
ANDOPPORTUNITY�4HERESULTSOFTHEASSESSMENTCANSERVEAS
GOODINPUTFORTHEPRIORITIZATIONPROCESS�3ELECTlVETOSEVEN
SERVICESINORDERTOKEEPTHE%32ANALYSISFOCUSEDANDMAN
AGEABLEGOINGFORWARD�4HEFOLLOWINGARESUGGESTEDGUIDE
LINESFORSELECTINGTHEPRIORITYSERVICES�

0ARTICULARLYDURINGSTEPS�AND�OFAN%32�ITISIMPORTANTTOSELECTTHEAPPROPRIATESPATIALANDTEMPORALSCALEFORTHEECOSYSTEMSERVICE
BEINGREVIEWED�$URINGSTEP��MANAGERSNEEDTODETERMINETHESCALEAGAINSTWHICHTOASSESSTHEIRCOMPANY�SRELATIVEDEPENDENCEAND
IMPACTONANECOSYSTEMSERVICE�$URINGSTEP��MANAGERSNEEDTODETERMINEHOWFARINTOTHEFUTUREANDACROSSWHATSPATIALAREATO
CONDUCTTRENDSANALYSES�

2ELEVANTSPATIALSCALESMIGHTCOINCIDEWITHPOLITICALBOUNDARIES�SUCHASDISTRICTSORCOUNTRIES�ORMIGHTBETTERlTWITHGEOGRAPHICBOUND
ARIES�SUCHASWATERSHEDSORFORESTAREASTHATMAYBEUNDERTHEJURISDICTIONOFSEVERALPOLITICALENTITIES�2ELEVANTTEMPORALSCALESMAY
RANGEFROMSEVERALYEARSTOMANYDECADESANDWILLBECOMPANYSPECIlC�

4HEREARENOHARDANDFASTRULESFORDETERMININGSCALE�-ANAGERSWILLNEEDTOUSETHEIROWNJUDGMENTORSEEKTHEADVICEOFEXPERTS�3UG
GESTEDCONSIDERATIONSINCLUDE�

2ECOGNIZETHATTHEAPPROPRIATESCALEMAYDIFFERBETWEENECOSYSTEMSERVICES�

4HESPATIALSCALESHOULDENCOMPASSATLEASTTHESPECIlCECOSYSTEMPROVIDINGTHESERVICEBEINGCONSIDERED�&OREXAMPLE�ARESORTEVALU
ATINGTRENDSINCORALREEFBASEDRECREATIONANDSTORMPROTECTIONSERVICESSHOULDCONSIDERTHECORALREEFLOCATEDOFFSHOREOFITSPROPERTY�

!COMMONSPATIALBOUNDARYTOUSEISTHEWATERSHED�%COSYSTEMSERVICESSUCHASFRESHWATERSUPPLY�WATERREGULATION�EROSIONCONTROL�
WATERPURIlCATION�ANDWASTETREATMENTAREBOUNDTHROUGHHYDROLOGICALPROCESSESWITHINAWATERSHED�,IKEWISE�BENElCIARIESOFTHESE
SERVICESAREUSUALLYLOCATEDWITHINTHESAMEWATERSHED�

&ORECOSYSTEMSERVICESWHOSEBENElCIARIESAREGLOBAL�ABROADERINTERNATIONALPERSPECTIVEMAYBENEEDED�"IOMASSFUELSCANBETRADED
BETWEENCOUNTRIESONDIFFERENTCONTINENTS�4HEETHICALVALUESPEOPLEDERIVEFROMTHEBIODIVERSITYOFTHE!MAZONRAINFORESTARESHARED
BYMANYAROUNDTHEWORLD�4HECLIMATEREGULATIONSERVICEPROVIDEDBYFORESTSHASGLOBALBENElCIARIESANDANEMERGINGGLOBALMARKET�

4HETEMPORALPERIODSHOULDlTTHECOMPANY�SSTRATEGICPLANNINGTIMEFRAME�&OREXAMPLE�ABUSINESSTHATSETS��YEARSTRATEGIESWOULD
WANTTOUNDERSTANDITSDEPENDENCEANDIMPACTONECOSYSTEMSERVICESANDTRENDSINPRIORITYSERVICESOVERATLEASTTHENEXT��YEARS�(OW
EVER�IMPACTSTHATMANIFESTTHEMSELVESOVERTIMEPERIODSLONGERTHANTHEBUSINESSPLANNINGCYCLEMAYSTILLPRESENTRISKSANDOPPORTUNITIESIN
THENEARTERMIFGOVERNMENTSORNONGOVERNMENTALORGANIZATIONSINTRODUCEPOLICIESORCAMPAIGNSTOWARDOFFPOSSIBLELONGTERMPROBLEMS�

4HETEMPORALPERIODSHOULDENCOMPASSATLEASTTHECURRENTBENElCIARIESOFTHEECOSYSTEMSERVICE�(OWEVER�FORMANYSERVICESITWILLBE
IMPORTANTTOALSOCONSIDERFUTUREBENElCIARIESINORDERTOAVOIDPOSSIBLEREGULATORYORREPUTATIONALRISKS�

"OX�7HATISTHE!PPROPRIATE3CALE�

4HETOPTIERCANDIDATESFORPRIORITYECOSYSTEMSERVICES
ARETHOSEDEEMEDhHIGHvINBOTHCATEGORIES�DEPEN
DENCEANDIMPACT�
4HESECONDTIERCANDIDATESARETHOSEDEEMEDhHIGHv
INONECATEGORYANDhMEDIUMvINTHEOTHER�4HE
DEPENDENCEANDIMPACTCATEGORIESSHOULDHAVEEQUAL
WEIGHTING�ONEISNOTMOREIMPORTANTTHANTHEOTHER�

s

s

,OW
IMPACT

-EDIUM
IMPACT

.O

.O

&IGURE�1UESTIONSTO!SK0ER%COSYSTEM3ERVICE
7HEN%VALUATING)MPACT

.EGATIVE

��$OESTHECOMPANYAFFECT
THEQUANTITYORQUALITYOF
THISECOSYSTEMSERVICE�

9ES

��)STHECOMPANY�SIMPACT
POSITIVEORNEGATIVE�

��$OESTHECOMPANY�SIMPACT
LIMITORENHANCETHEABILITY
OFOTHERSTOBENElTFROM
THISECOSYSTEMSERVICE�

9ES

(IGH
)MPACT

0OSITIVE



4HETHIRDTIERCANDIDATESARETHOSEDEEMEDhHIGHvIN
ONECATEGORYANDhLOWvINTHEOTHER�
)FTOOMANYSERVICESAREDEEMEDhHIGHvINTHEIMPACT
CATEGORY�GIVEPREFERENCETOTHEONESWITHhNEGATIVEv
IMPACTS�2OADTESTCOMPANIESFOUNDTHATTHEBUSINESS
IMPLICATIONSOFNEGATIVEIMPACTSOFTENOUTWEIGHEDTHOSE
OFhPOSITIVEvIMPACTS�
!SERVICEDEEMEDhHIGHvCANBESCREENEDOUTIFTHE
COMPANYHASALREADYRECENTLYREVIEWEDBUSINESSRISKSAND
OPPORTUNITIESREGARDINGTHISECOSYSTEMSERVICE�&OREXAM
PLE�-ONDIIDENTIlEDhTIMBERANDOTHERWOODlBERvAS

s

s

s

ANECOSYSTEMSERVICEUPONWHICHITHADAHIGH�POSITIVE
IMPACT�(OWEVER�-ONDIDIDNOTSELECTITASAPRIORITY
BECAUSEMANAGERSREGULARLYASSESSESTHESTATUS�TRENDS�
RISKS�ANDOPPORTUNITIESASSOCIATEDWITHTHISECOSYSTEM
SERVICESINCEWOODlBERISTHElRM�SCOREBUSINESS�
4HOSEDEEMEDhLOWvINBOTHCATEGORIESARENOTPRIORITY
SERVICES�

"OXES��AND��SHOWTHEECOSYSTEMSERVICEPRIORITIZATION
RESULTSFORTWOROADTESTCOMPANIES�

s

-%4(/$/,/'9

4HE$EPENDENCEAND)MPACT!SSESSMENT4OOLISASPREADSHEETTHATGUIDESMANAGERSTHROUGHTHElVEDEPENDENCEANDIMPACTQUESTIONS
FOREACHECOSYSTEMSERVICEANDAUTOMATICALLYDEVELOPSAVISUALSUMMARYOFTHERESULTS�4HESPREADSHEETHASTHREESECTIONS�

!SETOFINSTRUCTIONSFORUSINGTHETOOL�

!DEPENDENCEANDIMPACTQUESTIONNAIRE�4HEQUESTIONNAIREISLAIDOUTINAMATRIXFORMAT�4WENTYTHREEECOSYSTEMSERVICES�WITH
DElNITIONSANDEXAMPLESOFEACH�ARELISTEDVERTICALLYWHILETHElVEQUESTIONSREGARDINGDEPENDENCEANDIMPACTARELISTEDHORIZONTALLY�
4ABSAREPROVIDEDINTHERESPONSECELLSTOFACILITATEANSWERINGTHEQUESTIONSFOREACHSERVICE�4HEQUESTIONNAIREALSOPROVIDESSPACEFOR
WRITINGINCOMMENTSTOEXPLAINANSWERSGIVENTOTHEQUESTIONS�REMINDMANAGERSOFTHERATIONALEFORTHEIRANSWERS�ORHIGHLIGHTWHERE
SIGNIlCANTDATAGAPSEXIST�

!SUMMARYMATRIXTHATTRANSLATESTHERESPONSESPROVIDEDINTHEQUESTIONNAIREINTOAONEPAGEVISUALCHART�5SINGEASYTOUNDERSTAND
SYMBOLS�THEMATRIXINDICATESWHETHERTHECOMPANY�SIMPACTANDDEPENDENCEONEACHECOSYSTEMSERVICEISHIGH�MEDIUM�ORLOWAND
WHETHERTHEIMPACTISPOSITIVEORNEGATIVE�4HESUMMARYMATRIXCANSHOWRESPONSESWHETHERTHESELECTEDSCOPEISSOMEASPECTOFTHE
COMPANYITSELF�UPSTREAMSUPPLIERS�ORDOWNSTREAMCUSTOMERS�

5SERSCANADDANDSUBTRACTFEATURESFROMTHETOOLINORDERTOTAILORITTOMEETTHEIROWNNEEDSANDPREFERENCES�4ODOWNLOADIT�VISIT
WWW�WRI�ORG�ECOSYSTEMS�ESR

"OX��4HE$EPENDENCEAND)MPACT!SSESSMENT4OOL
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-ONDICONDUCTEDADEPENDENCEANDIMPACTASSESSMENTFOREACHOFTHETHREEPLANTATIONSINITSROADTEST�4HEDEPENDENCEANDIMPACT
SUMMARYMATRIXBELOWPROlLESTHERESULTSFORONEOFTHEPLANTATIONS�

"ASEDONTHISASSESSMENT�-ONDISELECTEDSIXECOSYSTEMSERVICESASPRIORITIES�

&RESHWATER�0INEANDEUCALYPTPLANTATIONSSIGNIlCANTLYDEPENDUPONANDIMPACTTHEQUANTITYOFFRESHWATER�

 7ATERREGULATION�4HEPLANTATIONDEPENDSUPONTHEABILITYOFTHESURROUNDINGECOSYSTEMSTOHELPREGULATETHETIMINGOFWATERmOWS�

"IOMASSFUEL�!SABYPRODUCT�THEPLANTATIONGENERATESBIOMASSRESIDUESTHATCANBEUTILIZEDASASOURCEOFENERGYBYTHECOMPANY�S
MILLS�LOCALVILLAGES�OROTHERPARTIES�

'LOBALCLIMATEREGULATION�4HEPLANTATIONIMPACTSTHECARBONCYCLESINCETREESSEQUESTERCARBONDIOXIDE�

2ECREATIONANDECOTOURISM�'IVENITSPROXIMITYTOTHE'REATER3T�,UCIA7ETLAND0ARK�A7ORLD(ERITAGE3ITE�THEPLANTATION�ANDTHE
WETLANDSANDGRASSLANDSITCONTAINS�HAVETHEPOTENTIALTOPROVIDERECREATIONALORECOTOURISMBENElTS�

,IVESTOCK�4HEPLANTATIONIMPACTSTHEECOSYSTEMSERVICEOFLIVESTOCKINTHAT�BYBEINGADEDICATEDINDUSTRIALTREEFARM�THESITEPRECLUDES
SURROUNDINGVILLAGERSFROMUSINGTHELANDSCAPEFORLARGESCALELIVESTOCKGRAZING�3ELECTIVECONTROLLEDGRAZINGONTHEWETLANDSANDREM
NANTGRASSLANDSIS�HOWEVER�WIDELYPRACTICED�

"OX��%XAMPLEFROMTHE2OAD4ESTS�-ONDI�3TEP�	

+EY� (IGH -EDIUM,OW�0OSITIVEIMPACTn.EGATIVEIMPACT�$ON�TKNOW

3UPPLIERS #OMPANYOPERATIONS #USTOMERS

%COSYSTEMSERVICE $EPENDENCE )MPACT $EPENDENCE )MPACT $EPENDENCE )MPACT

0ROVISIONING

#ROPS n 

,IVESTOCK n 

#APTURElSHERIES

!QUACULTURE

7ILDFOODS � 

4IMBERANDOTHERWOODlBER � 

/THERlBERS�E�G��COTTON�HEMP�SILK	 

"IOMASSFUEL � 

&RESHWATER n  

'ENETICRESOURCES �  

"IOCHEMICALS�NATURALMEDICINES�AND
PHARMACEUTICALS � 

2EGULATING

!IRQUALITYREGULATION �� 

'LOBALCLIMATEREGULATION � 

2EGIONAL�LOCALCLIMATEREGULATION � 

7ATERREGULATION n  

%ROSIONREGULATION n  

7ATERPURIlCATIONANDWASTETREATMENT n

$ISEASEREGULATION

0ESTREGULATION  

0OLLINATION   

.ATURALHAZARDREGULATION 

#ULTURAL

2ECREATIONANDECOTOURISM � 

%THICALVALUES � 



-%4(/$/,/'9

3YNGENTALOOKEDhDOWNSTREAMvANDCONDUCTEDADEPENDENCEANDIMPACTASSESSMENTFORONEOFITSCUSTOMERSEGMENTS�FARMERSIN
SOUTHERN)NDIA�SEETHEDEPENDENCEANDIMPACTSUMMARYMATRIXBELOW	�

"ASEDONTHISASSESSMENT�THE%32TEAMSELECTEDSIXPRIORITYECOSYSTEMSERVICES�

&RESHWATER�!GRICULTUREINTHEREGIONHIGHLYDEPENDSUPONTHISECOSYSTEMSERVICEFORWATERINGCROPS�ONRAINFEDANDIRRIGATEDFARMS�
ANDFORGENERATINGELECTRICITYTORUNSOMEIRRIGATIONSYSTEMS�!TTHESAMETIME�FARMERSCANIMPACTFRESHWATERQUANTITY�THROUGHIRRIGA
TION	ANDQUALITY�THROUGHFERTILIZERANDAGROCHEMICALRUNOFF	�

7ATERREGULATION�3OUTHERN)NDIANFARMERSAREDEPENDENTONTHEROLETHATWETLANDSANDOTHERECOSYSTEMSPLAYINMANAGINGTHETIMING
ANDMAGNITUDEOFWATERRUNOFFDURINGTHEMONSOONSEASONANDINRECHARGINGAQUIFERS�

%ROSIONREGULATION�&ARMERSDEPENDONVEGETATIONTORETAINTOPSOIL�0OORAGRICULTURALPRACTICESAREHAVINGSOMELOCALIZEDNEGATIVEEF
FECTS�BUTOTHERPRACTICESSUCHASLIVINGFENCESANDMINIMUMTILLAGEAREIMPROVINGEROSIONCONTROL�

0ESTREGULATION�3OUTHERN)NDIANFARMERSRELYONSOMENATIVEORGANISMSTOHELPCONTROLCROPPESTSININTEGRATEDCROPMANAGEMENT
SYSTEMS�"UTFARMINGPRACTICESSUCHASGROWINGMONOCULTURES�FRAGMENTINGNATURALHABITATS�ANDINAPPROPRIATELYUSINGAGROCHEMICALS
AREERODINGNATURE�SABILITYTOMANAGEPESTSINTHEREGION�

0OLLINATION�-ANYCROPSINTHEREGIONBENElTFROMPOLLINATIONBYBEESANDOTHERANIMALS�ALTHOUGHASUBSTITUTEPRACTICE�POLLINATIONBY
HUMANHAND�ISUSEDESPECIALLYFORPLANTBREEDING�!LTHOUGHDATAARELIMITED�AGRICULTUREINSOUTHERN)NDIALIKELYHASANEGATIVEIMPACT
ONNATURALPOLLINATIONDUETOCONVERSIONOFPOLLINATORHABITAT�

.UTRIENTCYCLING�#ROPSDEPENDONNATURE�SPROCESSINGOFNUTRIENTSSUCHASNITROGENANDPHOSPHORUS�BUTSYNTHETICSUBSTITUTESEXIST�
0OORFARMINGPRACTICESINTHEREGIONSOMETIMESINHIBITTHISNATURALPROCESS�REQUIRINGMOREMANMADEINPUTSTOREPLACELOSTNUTRIENTS�

"OX��%XAMPLEFROMTHE2OAD4ESTS�3YNGENTA�3TEP�	

+EY� (IGH -EDIUM,OW�0OSITIVEIMPACTn.EGATIVEIMPACT�$ON�TKNOW

3UPPLIERS #OMPANYOPERATIONS #USTOMERS

%COSYSTEMSERVICE $EPENDENCE )MPACT $EPENDENCE )MPACT $EPENDENCE )MPACT

0ROVISIONING

#ROPS �

,IVESTOCK �

#APTURElSHERIES

!QUACULTURE

7ILDFOODS n

4IMBERANDOTHERWOODlBER n

/THERlBERS�E�G��COTTON�HEMP�SILK	 �

"IOMASSFUEL �

&RESHWATER n

'ENETICRESOURCES n

"IOCHEMICALS�NATURALMEDICINES�AND
PHARMACEUTICALS n

2EGULATING

!IRQUALITYREGULATION n

'LOBALCLIMATEREGULATION ��n

2EGIONAL�LOCALCLIMATEREGULATION ��n

7ATERREGULATION ��n

%ROSIONREGULATION ��n

7ATERPURIlCATIONANDWASTETREATMENT

$ISEASEREGULATION

0ESTREGULATION n

0OLLINATION n

.ATURALHAZARDREGULATION

#ULTURAL

2ECREATIONANDECOTOURISM ��n

%THICALVALUES ��n

/THERSERVICESIDENTIlEDBYCOMPANY

.UTRIENTCYCLING n
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4HElVETOSEVENECOSYSTEMSERVICESSELECTEDASPRIORITIES
WILLBECOMETHEFOCUSOFANALYSISINSUBSEQUENTSTEPSOFTHE
%32�4HEOTHERSERVICESARESCREENEDOUT�ATLEASTFORTHETIME
BEING�!DDITIONALINFORMATIONUNCOVEREDWHILECONDUCTING
THETRENDSANALYSISINSTEP�MAYLEADMANAGERSTOREVISITSTEP
�ANDADD�ORSUBTRACT�ONEORMORESERVICESTOTHELISTOF
PRIORITIES�

4HE(ELPFUL(INTSOFFERADDITIONALSUGGESTIONSFORSTEP��
BASEDONEXPERIENCESFROMTHEROADTESTS�"OX��OUTLINESTHE
SOURCES�INPUTS�ANDPERSPECTIVESTHATSOMEROADTESTCOMPA
NIESUSEDDURINGSTEP��

34%0��!.!,9:%42%.$3
).02)/2)49%#/3934%-3%26)#%3

4HETHIRDSTEPISTORESEARCHANDANALYZETHESTATUSAND
TRENDSINTHEPRIORITYECOSYSTEMSERVICESTHATWEREIDENTIlED
INSTEP��4HEPURPOSEOFTHISRESEARCHISTOPROVIDEMANAGERS
WITHASUFlCIENTAMOUNTOFRELEVANTINFORMATIONANDINSIGHTS
SOTHATTHEYCANLATERIDENTIFYBUSINESSRISKSANDOPPORTUNI
TIESTHATMAYARISEFROMTHESETRENDS�

(OWTOANALYZE
&ORTHETRENDSANALYSIS�CONDUCTRESEARCHTOANSWERTHE

FOLLOWINGlVEQUESTIONSFOREACHOFTHEECOSYSTEMSERVICES
IDENTIlEDASAhPRIORITYvINSTEP��

7HATARETHECONDITIONANDTRENDSINTHESUPPLY
ANDDEMANDFORTHEECOSYSTEMSERVICE�)DENTIFYTHE
PRESENTANDEXPECTEDFUTURESUPPLYANDDEMANDFORTHE
SERVICE�7HENANSWERINGTHISQUESTION�ITISIMPORTANT
TODETERMINEUPFRONTWHICHASPECTSOFSUPPLYAND
DEMAND�QUANTITYORQUALITY�ARETHEMOSTRELEVANTTO

��

4HEECOSYSTEMSSURROUNDINGAHYDROELECTRICFACILITY�THERIVER�
RESERVOIR�ANDFORESTS�PROVIDEAVARIETYOFECOSYSTEMSERVICES�
!SPARTOFITSWATERUSEPLANNINGPROCESS�"#(YDROCONVENED
ANUMBEROFSTAKEHOLDERSTODETERMINEWHICHSERVICESTHEYVAL
UEDANDHOWTHECOMPANY�SDAMSIMPACTEDTHOSESERVICES�4HE
ECOSYSTEMSERVICESTHATSTAKEHOLDERSVALUEDBECAME"#(YDRO�S
SHORTLISTOFSERVICESTHATWARRANTEDCAREFULCONSIDERATION�3TAKE
HOLDERSINCLUDED�

&ISHERIESAND/CEANS#ANADA�THEGOVERNMENTDEPARTMENT
RESPONSIBLEFORENSURINGCOMMERCIALlSHSPECIESAREMANAGED
SUSTAINABLYANDENDANGEREDSPECIESAREPROTECTED

4HEGOVERNMENTOF"RITISH#OLUMBIA�WHICHISRESPONSIBLEFOR
LICENSINGHYDROELECTRICFACILITIESANDMANAGEMENTPLANS

&IRST.ATIONS�THEINDIGENOUSPEOPLEOF#ANADA�WHOVALUE
SALMONANDOTHERSPECIESASSOURCESOFFOOD�INCOME�AND
CULTURALHERITAGE

%NVIRONMENTALORGANIZATIONS�REPRESENTINGPEOPLEWHOPLACE
ETHICALVALUEONTHEBIODIVERSITYWITHINTHEFORESTSANDWATERS
SURROUNDINGDAMS

,OCALCOMMUNITIES�WHOUTILIZETHERIVERSYSTEMFORDRINKING
WATERANDRECREATION�

2IO4INTOHELDAhRAPIDASSESSMENTvSESSIONTOGOTHROUGH
THEQUESTIONNAIREANDDEVELOPADRAFTDEPENDENCEANDIMPACT
MATRIX�0ARTICIPANTSINCLUDEDMANAGERSFROMTHEMINE�SPREFEA
SIBILITYTEAM�COMMUNITYRELATIONS�ANDCORPORATEENVIRONMENTAL
AFFAIRS�ASWELLASABIODIVERSITYIMPACTASSESSMENTCONSULTANT
2IO4INTOHADONCONTRACT�!FTERWARDS�THECOMPANYRElNED
THEASSESSMENT�lLLINGINTHEGAPSANDRESOLVINGDIFFERENCESIN
PERSPECTIVES�

4OIDENTIFYTHEPRIORITYECOSYSTEMSERVICESFORITSCUSTOMERSIN
SOUTHERN)NDIA�THE3YNGENTATEAMGATHEREDINPUTFROMITS
OWN)NDIANAGRONOMISTS�)NADDITION�THETEAMINTERVIEWEDSEV
ERALAGRICULTURALSCIENTISTSFROM)NDIANUNIVERSITIESANDREPRESEN
TATIVESOFNONGOVERNMENTALORGANIZATIONSSPECIALIZINGINFOOD�
POVERTY�ANDENVIRONMENTALISSUESINTHEREGION�

"OX��%XAMPLESOF3OURCESOF)NPUT�3TEP�	

(%,0&5,().433TEP�

!VOIDhGETTINGSTUCKvINSTEP��)TISJUSTASCREENING
EXERCISELEADINGTOTHECOREOFTHE%32�&URTHERMORE�
MANAGERSCANREVISITSTEP�IFTHEYLATERUNCOVERPERTINENT
NEWINFORMATION�

%NGAGESTAKEHOLDERSTODETERMINEWHICHECOSYSTEM
SERVICESTHEYVALUE�4HISINPUTCANHELPCREATEASHORTLIST
OFSERVICESABOUTWHICHTHECOMPANYSHOULDCAREFULLY
CONSIDERITSIMPACTS�

#ONSIDERNOTONLYACTUALIMPACTSBUTALSOPERCEIVED
IMPACTSWHENCONDUCTINGTHEDEPENDENCEANDIMPACTAS
SESSMENT�3TAKEHOLDERPERCEPTIONSOFACOMPANY�SIMPACT
ONECOSYSTEMSERVICESCANOFTENBEJUSTASIMPORTANTA
SOURCEOFREPUTATIONALRISKASACTUAL�PHYSICALIMPACTS�
$ISTINGUISHBETWEENTHOSETHATAREPERCEIVEDANDTHOSE
THATAREPHYSICALINTHEhCOMMENTSvSECTIONOFTHE$EPEN
DENCEAND)MPACT!SSESSMENT4OOL�

-OSTROADTESTCOMPANIESCHOSETOEXCLUDETHEhSUPPORT
INGECOSYSTEMSERVICESv�SEE4ABLE�ONPAGES�AND�	
WHENCONDUCTINGTHE%32�4HESESERVICESARESOBASICAND
FUNDAMENTALTHATTHEYMANIFESTTHEMSELVESINMANYOFTHE
PROVISIONING�REGULATING�ANDCULTURALSERVICES�h0RIMARY
PRODUCTION�vFOREXAMPLE�ISTHEFOUNDATIONOFTIMBER�
OTHERlBERS�CROPS�ANDBIOMASSFUEL�#ONSIDERINGTHIS
SUPPORTINGSERVICECOULDLEADTOhDOUBLECOUNTINGvOR
hDOUBLECONSIDERATIONvOFSERVICES�.EVERTHELESS�COMPA
NIESINSOMESECTORSSUCHASAGRICULTUREORFORESTRYMAY
lNDITVALUABLETOEXPLICITLYCONSIDERONEORMORESUPPORT
INGSERVICES�PARTICULARLYNUTRIENTCYCLING�GIVENTHEDIRECT
INTERACTIONBETWEENTHESESECTORSANDTHISSERVICE�

#ONSIDERIMPACTSALONE�NOTACTIONSTOMITIGATEIMPACTS�
&OREXAMPLE�WHENEVALUATINGTHEEFFECTSOFAPROSPECTIVE
2IO4INTOMINEONLOCALBIODIVERSITYANDTHEASSOCIATEDCUL
TURALSERVICES�THETEAMWASTEMPTEDTOINCORPORATEINTO
THEASSESSMENTPOSSIBLEhBIODIVERSITYOFFSETvPURCHASES�
/FFSETS�HOWEVER�AREAPOSSIBLESTRATEGYFORMINIMIZING
RISKSCAUSEDBYTHEMINE�SIMPACT�2ISKMITIGATIONSTRATE
GIESARECONSIDEREDDURINGSTEP�OFTHE%32�

)FTHEDEPENDENCEANDIMPACTASSESSMENTBECOMESTOO
COMPLEX�REVISITSTEP�TONARROWTHESCOPEORSPLITIT
INTOMORETHANONE%32�4HEROADTESTFOR2IO4INTO�FOR
EXAMPLE�BECAMEEASIERONCETHETEAMSPLITTHEORIGINAL
SCOPEINTOSEPARATEDEPENDENCEANDIMPACTASSESSMENTS
FORTHEMINESITE�THEROAD�ANDTHEPROSPECTIVEPORT�

#ONSIDERAPPLYINGADDITIONALCRITERIAIFTHElRSTATTEMPT
ATPRIORITIZINGECOSYSTEMSERVICESFAILSTONARROWTHELIST
TOSEVENORFEWER�!DDITIONALCRITERIACOULDINCLUDETHE
PROBABILITYOFTHECOMPANYHAVINGAHIGHIMPACTONAN
ECOSYSTEMSERVICEANDTHENUMBEROFPEOPLEAFFECTED�
AMONGOTHERS�
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THECOMPANY�4HEMOSTRELEVANTASPECTMAYVARY
BETWEENECOSYSTEMSERVICESANDCOMPANIES�&ORINSTANCE�
TRENDSINTHEQUANTITYOFTHEECOSYSTEMSERVICEOFTIMBER
MAYBEMOSTRELEVANTFORAWOODPRODUCTSMANUFAC
TURER�4RENDSINTHEQUALITYOFFRESHWATERMAYBEMOST
IMPORTANTFORAlRMINTHEBEVERAGEINDUSTRY�3IMILARLY�
WHENANSWERINGTHISQUESTIONITISIMPORTANTTOSELECT
THEAPPROPRIATESPATIALAND�ORTEMPORALSCALEFORTHE
ECOSYSTEMSERVICEUNDERREVIEW�SEE"OX�ONPAGE��
FORSUGGESTIONSONSELECTINGTHEAPPROPRIATESCALE	�

7HATDIRECTDRIVERSUNDERLIETHESETRENDS�)DENTIFY
THEhDIRECTDRIVERSvOFTRENDSINTHEPRIORITYECOSYSTEM
SERVICE�$IRECTDRIVERSAREFACTORS�NATURALORMAN
MADE�THATCAUSECHANGESINANECOSYSTEMANDITS
ABILITYTOSUPPLYECOSYSTEMSERVICES�#OMMONDIRECT
DRIVERSINCLUDE�

#HANGESINLANDUSEANDLANDCOVER�%XAMPLESINCLUDE
DEFORESTATION�CONVERSIONOFNATURALGRASSLANDSTO
FARMS�ANDDRAINAGEOFWETLANDS�
/VERCONSUMPTION�&ORINSTANCE�ECOSYSTEMSERVICES
SUCHASCAPTURElSHERIES�WILDFOODS�ANDFRESHWATER
CANBEEXPLOITEDBEYONDTHEIRCAPACITYTOREPLENISH
THEMSELVES�
#LIMATECHANGE�#LIMATECHANGEISEXPECTEDTOALTER
THEQUANTITY�DISTRIBUTION�ANDTIMINGOFMANY
ECOSYSTEMSERVICES�INCLUDINGCROPS�CAPTURElSHERIES�
FRESHWATER�ANDNATURALHAZARDREGULATION���

$ISCHARGEOFPOLLUTIONANDOVERUSEOFFERTILIZERS�%X
AMPLESINCLUDETOXICCHEMICALRELEASESANDNITROGEN
ANDPHOSPHORUSRUNOFF�4HELATTERCANLEADTO
EXCESSIVENUTRIENTENRICHMENTOFCOASTALWATERSAND
THEEMERGENCEOFhDEADZONES�v��

)NTRODUCTIONOFINVASIVE�NONNATIVESPECIES�"YCROWD
INGOUTNATIVESPECIESORPREYINGONSPECIESLACK
INGNATURALDEFENSES�INVASIVESSUCHASTHEEMERALD
ASHBORER�!GRILUSPLANIPENNIS&AIRMAIRE	IN.ORTH
!MERICA�MOLASSESGRASS�-ELINISMINUTImORA	IN3OUTH
!MERICA�WESTERNCORNROOTWORM�$IABROTICAVIRGIFERA
VIRGIFERA	IN%UROPE�ANDGIANT!FRICANSNAILS�!CHATINA
FULICA	IN!SIACANALTERTHESTRUCTUREANDDYNAMICSOF
ANECOSYSTEMANDTHEREBYTHEQUALITYORQUANTITYOF
ECOSYSTEMSERVICESITPROVIDES���

!SSESSTHESEDIRECTDRIVERSINTERMSOFTHEIRRELATIVE
CONTRIBUTIONTOTHETRENDS�SIZEOFIMPACT�LOCATION�AND
TIMING�)NADDITION�BEAWARETHATTHESEDIRECTDRIVERS
CANACTNOTONLYINISOLATIONBUTALSOINTERACTATMUL
TIPLEGEOGRAPHICSCALESANDTIMEFRAMES�&ORINSTANCE�
CLIMATECHANGECANLEADTOCROPFAILURESINONEREGION�
WHICHCANENCOURAGEOVEREXPLOITATIONOFECOSYSTEMS
ELSEWHERE�)NVASIVESPECIESCANCHANGELANDCOVEROVER
TIMEASTHEYALTERTHESPECIESDYNAMICSOFECOSYSTEMS�

7HATISTHECOMPANY�SCONTRIBUTIONTOTHESEDRIVERS�
)DENTIFYHOW�WHERE�ANDTOWHATDEGREETHECOMPANYIS
CONTRIBUTINGORCOULDCONTRIBUTETOTHEDIRECTDRIVERSOF
ECOSYSTEMCHANGE�)FACOMPANY�SSTRATEGY�OPERATIONS�
ORACTIVITIESIMPACTANYOFTHESEDRIVERS�THENITWILL
LIKELYIMPACTANECOSYSTEMANDTHESERVICESPROVIDED�

��

s

s

s

s

s

��

$EVELOPINGANUNDERSTANDINGOFTHECOMPANY�SROLEIN
RELATIONTOTHESEDRIVERSANDTRENDSISHELPFULPREPARA
TIONFORIDENTIFYINGPOSSIBLEBUSINESSRISKSANDOPPORTU
NITIESINSTEP�OFTHE%32�

7HATISTHECONTRIBUTIONOFOTHERSTOTHESEDRIVERS�
)DENTIFYWHOELSEISCONTRIBUTINGTOTHESEDRIVERSOF
ECOSYSTEMCHANGE�#ONTRIBUTORSMIGHTINCLUDELOCAL
COMMUNITIES�FARMERS�OTHERCOMPANIES�OROTHERINDUS
TRYSECTORS�$ETERMINEHOW�WHERE�ANDTOWHATDEGREE
THESECONTRIBUTORSAREAFFECTINGTHEDRIVERSOFECOSYS
TEMCHANGEANDHOWTHEIRIMPACTMIGHTEVOLVEINTHE
FUTURE�

7HATINDIRECTDRIVERSUNDERLIETHESETRENDS�)DENTIFY
ANDEVALUATETHEDRIVERSTHATAREINDIRECTLYAFFECTING
THESETRENDSINTHEPRIORITYECOSYSTEMSERVICE�)NDIRECT
DRIVERSAREFACTORSTHATCONTRIBUTETOCHANGESINTHE
DIRECTDRIVERS�THECOMPANY�OROTHERUSERSOFECOSYSTEM
SERVICES�)NDIRECTDRIVERSCOULDBE�

'OVERNMENTAL�POLICIES�REGULATIONS�SUBSIDIES�AND
INCENTIVES	
$EMOGRAPHIC�POPULATIONGROWTHANDDISTRIBUTION	
%CONOMIC�GLOBALIZATIONANDMARKETS	
4ECHNOLOGICAL�NEWTECHNOLOGIES	
#ULTURALANDRELIGIOUS�PEOPLE�SCHOICESABOUTWHAT
ANDHOWMUCHTOCONSUME	�

4HESElVEQUESTIONSCOMPRISEASIMPLEFRAMEWORKTHAT
CANGIVEMANAGERSACOMPREHENSIVEUNDERSTANDINGOFTHE
IMPORTANTTRENDSPERPRIORITYECOSYSTEMSERVICE�&IGURE�	�

'ATHERINGINPUT
#ONDUCTINGINTERVIEWS�REVIEWINGEXISTINGRESEARCH�OR

COMMISSIONINGORIGINALANALYSIS�WHERESIGNIlCANTDATAGAPS
EXIST�ARERECOMMENDEDAPPROACHESFORANSWERINGTHESElVE
QUESTIONS�-ANAGERSCANTAPINTOAVARIETYOFINFORMATION
SOURCES�SEE4ABLE�ONPAGE��	�"OX��GIVESEXAMPLESOF
DATASOURCESUSEDBYSOMEROADTESTCOMPANIES�
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&IGURE�%COSYSTEM3ERVICE4RENDSAND$RIVERS&RAMEWORK

!KZO.OBELREVIEWEDEXISTINGRESEARCHPUBLISHEDBYACADEMICSANDNONGOVERNMENTALORGANIZATIONS�4HECOMPANYALSORELIEDONREPORTS
PREPAREDBYCONSULTANTSADDRESSINGISSUESSUCHASTHEECONOMICANDENVIRONMENTALTRENDSINTHE#HINESEWOODlBERINDUSTRYANDASTUDY
ONTHESTATEOFFORESTSANDPLANTATIONSFORAN)NDONESIANMILLPROJECT�

"#(YDROUTILIZEDRESEARCHPREVIOUSLYCONDUCTEDORCOMMISSIONEDBYTHECOMPANYREGARDINGTRENDSAFFECTINGTHEWATERSHEDSWHEREITS
DAMSARELOCATED�)NADDITION�THE%32TEAMINTERVIEWEDANUMBEROFLEADINGACADEMICSFROMMAJOR#ANADIANUNIVERSITIESAND-ILLENNIUM
%COSYSTEM!SSESSMENTSCIENTISTSWHOARERENOWNEDFORTHEIRKNOWLEDGEOFTHEINTERPLAYBETWEENHYDROELECTRICFACILITIESANDECOSYSTEMS�

-ONDILEVERAGEDEXISTINGINHOUSEANALYSESANDEXTERNALRESEARCHREPORTS�4OCOMPLEMENTTHISINPUT�MANAGERSINTERVIEWEDTWOTOFOUR
EXPERTSFOREACHOFTHESIXECOSYSTEMSERVICES-ONDIIDENTIlEDASPRIORITIES�)NTERVIEWEESCAMEFROMAVARIETYOFBACKGROUNDS�INCLUDING�

&ORESTRYCONSULTINGlRMSWITHANEXISTINGWORKINGRELATIONSHIPWITHTHECOMPANY

2EGIONALUNIVERSITIESSUCHASTHE5NIVERSITYOF+WA:ULU.ATAL

2EGIONALRESEARCHINSTITUTESSUCHASTHE#OUNCILFOR3CIENTIlCAND)NDUSTRIAL2ESEARCH�THE0LANT0ROTECTION2ESEARCH)NSTITUTE�ANDTHE
#ENTREFOR%NVIRONMENT�!GRICULTURE�AND$EVELOPMENT

-ILLENNIUM%COSYSTEM!SSESSMENTSCIENTISTSWITHEXPERTISEIN3OUTH!FRICANECOSYSTEMS

.ONGOVERNMENTALORGANIZATIONS�

3YNGENTACOMPLEMENTEDITSINHOUSEKNOWLEDGEBYCONSULTINGARANGEOFRESEARCHREPORTSANDINTERVIEWINGRELEVANTEXPERTSFOREACH
PRIORITYSERVICE�INCLUDING�

!GRICULTURALPROFESSIONALSFROMTHE)NDIA!GRICULTURAL2ESEARCH#ENTERANDTHE)NTERNATIONAL2ICE2ESEARCH)NSTITUTE

0ROFESSORSFROMTHE5NIVERSITYOF-ARYLAND�+ERALA#ENTREFOR$EVELOPMENT3TUDIES�ANDTHE)NDIAN)NSTITUTEOF4ECHNOLOGYIN-UMBAI

%XPERTSFROMRESEARCHINSTITUTIONS�INCLUDINGTHE)NTERNATIONAL&OOD0OLICY2ESEARCH)NSTITUTEANDTHE#ONSULTATIVE'ROUPON)NTERNA
TIONAL!GRICULTURAL2ESEARCH

!GRICULTUREEXPERTSFROMMULTILATERALORGANIZATIONSINCLUDINGTHE&OODAND!GRICULTURE/RGANIZATIONANDTHE7ORLD"ANK

%NVIRONMENTALNONGOVERNMENTALORGANIZATIONSSUCHASTHE7ORLD7IDE&UNDFOR.ATURE)NDIA�THE7ORLD#ONSERVATION5NION�ANDTHE
!SHOKA4RUSTFOR2ESEARCHIN%COLOGYANDTHE%NVIRONMENT�

"OX��%XAMPLESOF3OURCESOF)NPUT�3TEP�	

��#ONDITIONANDTRENDSINTHEECOSYSTEMSERVICE

3UPPLYANDDEMAND

1UANTITYANDQUALITY

0RESENTANDFUTURE

s

s

s

��$IRECTDRIVERS

#HANGESINLANDUSEANDLANDCOVER

/VERCONSUMPTION

#LIMATECHANGE

0OLLUTION

)NVASIVE�NONNATIVESPECIES

/THER

s

s

s

s

s

s

��)NDIRECTDRIVERS

'OVERNMENTAL

$EMOGRAPHIC

%CONOMIC

4ECHNOLOGICAL

#ULTURALANDRELIGIOUS
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s
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��#OMPANYACTIVITIES

(OW

7HERE

4OWHATDEGREE
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��!CTIVITIESOFOTHERS
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(OW

7HERE

4OWHATDEGREE
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(%,0&5,().433TEP�

)NTERVIEWEXPERTSEARLYON�!FEW��MINUTETELEPHONE
INTERVIEWSCANSAVEALOTOFTIMEBECAUSEEXPERTSCAN
QUICKLYSUMMARIZETHETRENDS�IDENTIFYTHEMOSTIMPORTANT
DRIVERS�ANDPINPOINTTHEMOSTRELEVANTDATASOURCES�

)NTERVIEWATLEASTONEEXPERTPERPRIORITYSERVICE�

#ONSIDERHOSTINGAMEETINGINWHICHANUMBEROFEXPERTS
SHAREINFORMATIONANDREACTTOEACHOTHERS�PERSPECTIVES�

"ESURETOCONSIDERTHEROLEOFGOVERNMENTPOLICYASAN
INDIRECTDRIVER�-ANYOFTHEROADTESTSFOUNDTHATSPECIlC
TAXPROVISIONS�SUBSIDIES�OROTHERGOVERNMENTPOLICIES
OFTENWEREAMAJORFACTORINmUENCINGTRENDSINECOSYS
TEMSANDTHESERVICESTHEYPROVIDE�

.OTETHELIKELIHOODOFEACHECOSYSTEMSERVICETREND�&OR
THOSETHATARENEARLYCERTAINTOOCCUR�THECOMPANYMAY
NEEDTODEVELOPADElNITIVERESPONSESTRATEGYDURING
STEP�OFTHE%32�&ORTHOSETHATARELESSCERTAINTOOCCUR�
THECOMPANYMIGHTCONSIDERDEVELOPINGHEDGINGOR
hNOREGRETSvSTRATEGIESUNTILMOREINFORMATIONBECOMES
AVAILABLEORUNTILTHETRENDSUNFOLD�

,EVERAGESCIENTIlCASSESSMENTSANDBUSINESSTOOLSTHAT
ARESPECIlCTOPARTICULARECOSYSTEMSERVICES�SUCHAS
FRESHWATER	ORDRIVERSOFECOSYSTEMCHANGE�SUCHAS
CLIMATECHANGE	�3EE#HAPTER)))FORSUGGESTIONS�

)FLITTLEINFORMATIONISAVAILABLEABOUTAPARTICULAR
ECOSYSTEMSERVICE�CONSIDERRESEARCHINGACASEEXAMPLE
TOATLEASTGETANINDICATIONOFSTATUSANDTRENDS�

s

s

s

s

s

s

s

7HEREPOSSIBLE�SUPPORTANSWERSTOTHESEQUESTIONSWITH
QUANTITATIVEDATA�4HEAVAILABILITYOFNUMERICDATAVARIESBY
ECOSYSTEMSERVICE�DRIVER�ANDGEOGRAPHY�&ORINSTANCE�QUAN
TITATIVEINFORMATIONOFTENEXISTSFORPROVISIONINGSERVICESTHAT
HAVEFORMALMARKETS�CROPS�LIVESTOCK�AQUACULTURE�CAPTURE
lSHERIES�ANDTIMBER�AMONGOTHERS�ORFORSERVICESTHAT
MANYGOVERNMENTSMEASUREANDMONITORSUCHASFRESHWATER�
1UANTITATIVEINFORMATIONALSOMAYBEAVAILABLEFORSOME
DRIVERS�SUCHASLANDUSECHANGE�CLIMATECHANGE�AND
POLLUTION�

(OWEVER�QUANTITATIVEDATACANBEDIFlCULTTOACCESSOR
MAYNOTEVENEXISTFORSOMEOFTHEREGULATINGSERVICES�CUL
TURALSERVICES�ANDDRIVERS�)NTHESESITUATIONS�USINGQUALITA
TIVEINFORMATIONANDEXPERTADVICECANBESUFlCIENTANDYIELD
VALUABLEINSIGHTS�

7HILECONDUCTINGTHETRENDSANALYSIS�ITISHELPFULTO
RECORDRELEVANTlNDINGSANDTOSUMMARIZEANYINTERVIEWS�
)TISALSOHELPFULTOPREPAREASHORTPAPERORPRESENTATIONFOR
EACHPRIORITYECOSYSTEMSERVICEONCETHEANALYSISHASBEEN
COMPLETED�4HESUMMARYFACILITATESSHARINGRESULTSWITHCOL
LEAGUESANDCANSERVEASAHELPFULREFERENCEFORLATERSTEPSIN
THE%32�"OX��	�4HE(ELPFUL(INTSOFFEROTHERSUGGESTIONS
FORCONDUCTINGSTEP��

-ONDICONDUCTEDATRENDSANALYSISFOREACHOFITSSIXPRIORITYECOSYSTEMSERVICES�4HElGUREBELOWPROVIDESAHIGHLEVELSUMMARYOFTHE
KEYTRENDSANDDRIVERSFORONEOFTHESESERVICES�FRESHWATER�4HE%32TEAMDEVELOPEDALONGER0OWER0OINTPRESENTATIONWITHALLTHEDETAILS
INORDERTOSYNTHESIZETHERESEARCHANDTOPRESENTTHElNDINGSTOCOLLEAGUESDURINGAPROGRESSREVIEWATTHEENDOFSTEP��

"OX��%XAMPLEFROMTHE2OAD4ESTS�3TEP�	

��#OMPANYACTIVITIES

2EDUCEWATERQUANTITY
DUETOTREESPECIESUSED
�EUCALYPT�PINE	

)NCREASEWATER
QUANTITYVIAWETLAND
ANDRIPARIANAREA
PRESERVATION�GRASSLAND
MANAGEMENTPRACTICES�
ANDINVASIVESPECIES
ERADICATION

s

s

��!CTIVITIESOFOTHERS

3OUTH!FRICANWATERUSAGE
BYSECTOR�

)RRIGATION����

5RBAN�����FASTGROWTH	

2URALDOMESTIC���

.ONFORESTRYINDUSTRY���

&ORESTRYINDUSTRY���

-ANYFARMSUSING
INEFlCIENTIRRIGATION
PRACTICES

s

n

n

n

n

n

s

��#ONDITIONANDTRENDSINTHEECOSYSTEMSERVICE

7ATERIN�OF�SUBCATCHMENTAREASWHERE-ONDI
PLANTATIONSARELOCATEDWEREOVERALLOCATEDBY����

7ATERINALL�SUBCATCHMENTAREASPROJECTEDTOBE
INDElCITBY����

s

s

��$IRECTDRIVERS

/VERCONSUMPTIONOFWATERRESOURCES

#LIMATECHANGEREDUCINGREGIONALRAINFALLLEVELSAND
SOILMOISTURECONTENT

3PREADOFTHIRSTY�INVASIVE�NONNATIVESPECIES

s

s

s

��)NDIRECTDRIVERS

'OVERNMENTGRANTSWATERENTITLEMENTSTOEACHSECTOR�
5NCLEARWHOWILLBECURTAILEDINAREASOFWATERSTRESS

0ROJECTEDPOPULATIONGROWTHOF�����YEAR

0ROJECTEDECONOMICGROWTHOF�����YEAR

s

s

s
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4HEFOURTHSTEPISTOEVALUATETHEIMPLICATIONSFORTHE
COMPANYOFTHETRENDSINTHEPRIORITYECOSYSTEMSERVICES�
4HEPURPOSEOFTHISSTEPISTOIDENTIFYTHEBUSINESSRISKSAND
OPPORTUNITIESTHATMIGHTARISEDUETOTHESETRENDS�

4YPESOFRISKSANDOPPORTUNITIES
#HANGESINTHEQUANTITYORQUALITYOFPRIORITYECOSYSTEM

SERVICESCANPOSElVEGENERALTYPESOFBUSINESSRISKSANDOP
PORTUNITIES��	OPERATIONAL��	REGULATORYANDLEGAL��	REPUTA
TIONAL��	MARKETANDPRODUCT�AND�	lNANCING�4ABLE�	�

/PERATIONALRISKSANDOPPORTUNITIESRELATETOTHEDAY
TODAYACTIVITIES�EXPENDITURES�ANDPROCESSESOFTHE
COMPANY�%XAMPLESOFECOSYSTEMSERVICERELATEDRISKS
INCLUDE�

)NCREASEDSCARCITYORCOSTOFINPUTS�)N�����WATER
SHORTAGESINTHE5�3�0ACIlC.ORTHWESTIMPACTED
THEPRICEANDAVAILABILITYOFTWOMAJORINPUTSFOR
!NHEUSER"USCH�THEWORLD�SLARGESTBREWEROFBEER�
"ARLEYPRICESINCREASEDINRESPONSETOREDUCTIONSIN
THEAMOUNTOFWATERAVAILABLEFORIRRIGATION�-EAN
WHILE�THEAVAILABILITYOFALUMINUMFORCANSDROPPED
ASSMELTERS�WHICHRELYONLOWCOSTPOWERFROM
HYDROELECTRICDAMS�REDUCEDOUTPUTWHENELECTRIC
ITYPRICESSPIKEDDURINGTHEDROUGHT���#OMPETITION
FORARESOURCETHATPROVIDESMORETHANONEECOSYSTEM
SERVICECANLEADTOHIGHERCOSTSASWELL�&ORINSTANCE�
%UROPEANRENEWABLEENERGYTARGETSAREINCREASING
GLOBALDEMANDFORWOODlBERFORFUEL�WHICHINTURN
THREATENSTODRIVEUPPRICESOFWOODlBERFORPAPER�
2EDUCEDOUTPUTORPRODUCTIVITY�$EFORESTATIONIN
THE!GNO2IVERBASININTHE0HILIPPINESHASLEDTO
SUCHEXTENSIVERIVERANDRESERVOIRSILTATIONTHATTHE

��

s

s

���MEGAWATT"INGAHYDROELECTRICFACILITYCANONLY
OPERATEINTERMITTENTLY���3IMILARLY�THEPRODUCTIVITYOF
ALMOND�AVOCADO�ANDMELONGROWERSIN#ALIFORNIA
HASBEENUNDERTHREATINRECENTYEARSASTHEPOPULA
TIONOFBEES�IMPORTANTPOLLINATORS�HASDECLINED
PRECIPITOUSLY���

$ISRUPTIONTOBUSINESSOPERATIONS�9EARSOFREMOVING
WETLANDSANDREENGINEERINGRIVERmOWSCANEXACERBATE
mOODINGBYLIMITINGNATURE�SABILITYTOABSORBEXCESS
WATER���4HESEECOSYSTEMCHANGESFROMTHEPASTCAN
POSERISKSTOCOMPANIESTODAY�!CASEINPOINTISTHE
����mOODOFTHE-ISSISSIPPI2IVERANDITSTRIBUTARIES�
THERESULTSOFWHICHWEREFARREACHING�4HE3ANTE&E
2AILROADHADTOCLOSEITSMAINROUTEFROM#HICAGOTO
+ANSAS#ITYFOR��DAYS�!MOCO�SOILPIPELINETOONE
OFITSRElNERIESWASDISRUPTEDWHENAPUMPINGPLANT
IN)LLINOISBECAMEmOODED�AND(UBINGER�SCORNPRO
CESSINGPLANTIN)OWASHUTDOWNFORAMONTHBECAUSE
OFTHEHIGHWATER���

%XAMPLESOFECOSYSTEMSERVICERELATEDOPERATIONAL
OPPORTUNITIESINCLUDE�

)NCREASEDEFlCIENCY�4HE)NGENIO%L0ORTREROSUGAR
FACTORYIN-EXICOINVESTEDINAMOREEFlCIENTCOOL
INGSYSTEMTHATCUTFRESHWATERCONSUMPTIONBY��
PERCENT���-ITSUBISHI3EMICONDUCTOR!MERICA�)NC�
INVESTEDINWATERSAVINGTECHNOLOGIESTHATREDUCED
WATERUSEBY��PERCENTANDWASTEWATEREFmUENTSBY
��PERCENT���"OTHOFTHESEINVESTMENTSHADTWOYEAR
PAYBACKS�
,OWIMPACTINDUSTRIALPROCESSES�7ETLANDSAREKNOWN
FORTHEIRABILITYTOCLEANWATER�ABSORBWASTE�AND
BREAKDOWNSOMEPOLLUTANTS�2ECOGNIZINGTHISFEATURE�
$U0ONTBUILTAWETLANDTOHELPTREATWATERCOMING
OUTOFITS6ICTORIA�4EXASMANUFACTURINGPLANTAFTER
THELOCALCOMMUNITYSTARTEDEXPRESSINGCONCERNS

s

s

s

.OT%XHAUSTIVE

4YPE 2ISK /PPORTUNITY

/PERATIONAL )NCREASEDSCARCITYORCOSTOFINPUTS
2EDUCEDOUTPUTORPRODUCTIVITY
$ISRUPTIONTOBUSINESSOPERATIONS

s

s

s

)NCREASEDEFlCIENCY
,OWIMPACTINDUSTRIALPROCESSES

s

s

2EGULATORYANDLEGAL %XTRACTIONMORATORIA
,OWERQUOTAS
&INES
5SERFEES
0ERMITORLICENSESUSPENSION
0ERMITDENIAL
,AWSUITS

s

s

s

s

s

s

s

&ORMALLICENSETOEXPANDOPERATIONS
.EWPRODUCTSTOMEETNEWREGULATIONS
/PPORTUNITYTOSHAPEGOVERNMENTPOLICY

s

s

s

2EPUTATIONAL $AMAGETOBRANDORIMAGE
#HALLENGETOSOCIALhLICENSETOOPERATEv

s

s

)MPROVEDORDIFFERENTIATEDBRANDs

-ARKETANDPRODUCT #HANGESINCUSTOMERPREFERENCES�PUBLICSECTOR�
PRIVATESECTOR	

s .EWPRODUCTSORSERVICES
-ARKETSFORCERTIlEDPRODUCTS
-ARKETSFORECOSYSTEMSERVICES
.EWREVENUESTREAMSFROMCOMPANYOWNEDOR
MANAGEDECOSYSTEMS

s

s

s

s

&INANCING (IGHERCOSTOFCAPITAL
-ORERIGOROUSLENDINGREQUIREMENTS

s

s

)NCREASEDINVESTMENTBYPROGRESSIVELENDERSAND
SOCIALLYRESPONSIBLEINVESTMENTFUNDS

s

4ABLE�4YPESOF2ISKSAND/PPORTUNITIES!RISINGFROM4RENDSIN%COSYSTEM3ERVICES



ABOUTTHEDEEPWELLINJECTIONPROCESSTHECOMPANY
HADBEENUSING�!FTERBEINGROUTEDTHROUGHANON
SITEBIOLOGICALTREATMENTFACILITY�WASTEWATERISNOW
RELEASEDINTOTHEWETLANDFORFURTHERCLEANINGBEFORE
RETURNINGTOTHE'UADALUPE2IVER���

2EGULATORYANDLEGALRISKSANDOPPORTUNITIESRELATETO
THELAWS�GOVERNMENTPOLICIES�ANDCOURTACTIONSTHAT
CANAFFECTCORPORATEPERFORMANCE�%XAMPLESOFECOSYS
TEMSERVICERELATEDRISKSINCLUDE�

%XTRACTIONMORATORIA�#HINAIMPOSEDALOGGINGBANON
FORESTSINTHEUPPERREACHESOFTHE9ANGTZE2IVERAND
THEMIDDLEANDUPPERREACHESOFTHE9ELLOW2IVERAFTER
THEDEVASTATING����mOODS�2AMPANTLOGGINGCON
TRIBUTEDTOTHEDISASTERBYREDUCINGTHEFOREST�SABILITY
TOCONTROLEROSIONANDREGULATEWATERmOWSDURING
HEAVYRAINS�4HEBANHADSIGNIlCANTIMPLICATIONSFOR
FORESTPRODUCTCOMPANIESBUYINGFROM#HINA���

,OWERQUOTAS�/VERTHEPASTDECADE�THE%UROPEAN
5NIONHASBEENTIGHTENINGlSHINGQUOTASONCOD�
HAKE�PLAICE�ANDOTHERSPECIESINANEFFORTTOCURBTHE
DEPLETIONOFWILDlSHSTOCKS���

&INES�)N�����THEGOVERNMENTOF'UYANAlNED
"ARAMA#OMPANY,TD���������FORFAILINGTOREPORT
HARVESTEDLOGSANDOTHERLOGGINGINFRINGEMENTS���

5SERFEES�2ESPONDINGTOINCREASEDSCARCITYOFFRESHWA
TER�-EXICO�S.ATIONAL7ATER#OMMISSIONRAISEDTHE
FEECOMPANIESPAYFORWATERRIGHTS��FOLDBETWEEN
����AND�������

0ERMITORLICENSESUSPENSION�)N�����THESTATEGOVERN
MENTSUSPENDEDTHEPERMITOFA#OCA#OLABOTTLING
PLANTIN+ERALA�)NDIADUETOCONCERNSOVERTHEPLANT�S
IMPACTONLOCALFRESHWATERLEVELSANDQUALITY���

0ERMITDENIAL�)N�����THE5+GOVERNMENTDENIED
!SSOCIATED"RITISH0ORTSPLANNINGPERMISSIONFOR
APORTEXPANSIONAT$IBDENDUETOITSPOTENTIAL
ENCROACHMENTONNEARBYCOASTALECOSYSTEMSTHATWERE
VALUEDFORTHEIRBIODIVERSITYANDASSOCIATEDCULTURAL
SERVICES�!SARESULT�!SSOCIATED"RITISH0ORTSHADTO
WRITEOFFa��MILLIONITHADSPENTONTHEPROPOSALAND
ITSSHAREPRICEDROPPED��PERCENTTHEWEEKIMMEDI
ATELYFOLLOWINGTHEPERMITDENIAL���

,AWSUITS�)N�����INDIGENOUS%CUADORIANSlLED
SUITAGAINST#HEVRON4EXACOINAN%CUADORIANCOURT�
CHARGINGTHECOMPANYWITHDUMPINGTOXICOILWASTE
WATERINTO���OPENPITSASWELLASINTO!MAZON
BASINWETLANDSANDRIVERSTHATTHETRIBESRELYUPONFOR
DRINKING�BATHING�ANDlSHING���

%XAMPLESOFECOSYSTEMSERVICERELATEDREGULATORY
OPPORTUNITIESINCLUDE�

&ORMALLICENSETOEXPANDOPERATIONS�)NSOMESITUA
TIONS�RESTORINGORPROTECTINGANECOSYSTEMCANHELPA
BUSINESSMAKETHECASETOREGULATORSTHATITSHOULDBE
ALLOWEDTOEXPANDACTIVITIESELSEWHERE�&ORINSTANCE�
)NTERNATIONAL0APERCONVERTEDMORETHAN�����HECT
ARESOFITSLANDIN'EORGIAINTOACONSERVATIONBANKFOR
THEENDANGEREDREDCOCKADEDWOODPECKER�0ICOIDES
BOREALIS	�ALLOWINGTHECOMPANYTOLEGALLYEXPAND
ITSOPERATIONSINOTHERFORESTSOFLOWERCONSERVATION
VALUE���

��

s

s

s

s

s

s

s

s

.EWPRODUCTSTOMEETNEWREGULATIONS�.EWREGULA
TIONSTOPREVENTTHETRANSPORTOFINVASIVESPECIESVIA
SHIPBALLASTWATERHAVEBEENSETBYTHE)NTERNATIONAL
-ARITIME/RGANIZATIONANDWILLTAKEEFFECTIN�����
!QUATICSPECIESTRANSPORTEDFROMONEECOSYSTEM
TOANOTHERBYSHIPCANHAVEADEVASTATINGEFFECTON
MARINELIFEANDLOCALECONOMIES�4OHELPSHIPOWNERS
MEETTHENEWREQUIREMENTS�!LFA,AVALDEVELOPEDAND
LAUNCHED0URE"ALLAST�ABALLASTWATERTREATMENTSYSTEM
THATREMOVESUNWANTEDMARINEORGANISMSWITHOUT
ADDITIVESORCHEMICALS���

/PPORTUNITYTOSHAPEGOVERNMENTPOLICY�4HETOURISM
INDUSTRYIN!USTRALIABENElTSFROMTHERECREATIONAL
ANDECOTOURISMSERVICESPROVIDEDBYTHE'REAT"ARRIER
2EEF�)N�����TOURISMINDUSTRYASSOCIATIONSENGAGED
THE!USTRALIANGOVERNMENTTOEXPANDTHENETWORKOF
MARINESANCTUARIESWITHINTHEREEFINORDERTOPROTECT
ANDINCREASETHEECOSYSTEM�SABILITYTOSUSTAINTHEIN
DUSTRYINTOTHEFUTURE�4HEIREFFORTSPAIDOFF�)N�����
THEGOVERNMENTIMPLEMENTEDANEWZONINGPLANTHAT
EXPANDEDTHEhGREENZONESv�WHERECOMMERCIALAND
RECREATIONALlSHINGAREBANNED�FROM�PERCENTTO
NEARLY��PERCENTOFTHEREEF���

2EPUTATIONALRISKSANDOPPORTUNITIESRELATETOTHECOM
PANY�SBRAND�IMAGE�ORRELATIONSHIPWITHCUSTOMERS�
THEGENERALPUBLIC�ANDOTHERSTAKEHOLDERS�%XAMPLESOF
ECOSYSTEMSERVICERELATEDRISKSINCLUDE�

$AMAGETOBRANDORIMAGE�0ROTESTSAGAINSTlRMSSUCH
AS(OME$EPOTAND"�1INTHE����SAFFECTEDTHEIR
REPUTATIONAMONGSOMECUSTOMERSEGMENTS���4HESE
CAMPAIGNSWERETRIGGEREDBYTHEIMPACTSUPPLIERSOF
THESEDOITYOURSELFCHAINSWEREHAVINGONOLDGROWTH
FORESTS�ARAREECOSYSTEMVALUEDBYMANYPEOPLEFOR
ITSRICHBIODIVERSITYANDMYRIADECOSYSTEMSERVICES
BEYONDTIMBER�3IMILARLY�THEFORESTRYCOMPANY-AC
-ILLAN"LOEDELSUFFEREDREPUTATIONALDAMAGEWHEN
'REENPEACEANDOTHERSPROTESTEDAGAINSTTHElRMFOR
CLEARCUTTINGFORESTS�)NRESPONSETOTHEPROTESTS�3COTT
0APERAND+IMBERLY#LARKINTHE5NITED+INGDOM
STOPPEDSOURCINGFROM-AC-ILLAN"LOEDEL�CAUSING
THELATTERTOQUICKLYLOSE�PERCENTOFITSREVENUE���

s

s

��

s

h4HE%32HELPED"#(YDROCLARIFY
ITSDEPENDENCEONSEVERALKEY

ECOSYSTEMSERVICES�ANIMPORTANTFACTOR
INESTABLISHINGOURLONGTERMGOALOF

.O.ET%NVIRONMENTAL)MPACTBY�����v
�2AY3TEWART�#HIEF3AFETY(EALTHAND

%NVIRONMENT/FFICER�"#(YDRO
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#HALLENGETOSOCIALhLICENSETOOPERATE�v)N�����#ANA
DIANALUMINUMMANUFACTURER!LCANSOUGHTTODIVERT
ARIVERTOGENERATEHYDROPOWERFORONEOFITSSMELTERS�
(OWEVER�LOCALINDIGENOUSCOMMUNITIESOBJECTED
SINCETHERIVERWASASOURCEOFFRESHWATER�lSH�AND
CULTURALSERVICESFORTHEM�7ITHLITTLEACCUMULATED
GOODWILLWITHINDIGENOUSCOMMUNITIES�!LCANWAS
UNABLETORECEIVECONSENTTOOPERATEANDULTIMATELY
ABANDONEDTHEPROJECT�LOSING����MILLIONINUP
FRONTINVESTMENT���

%XAMPLESOFECOSYSTEMSERVICERELATEDREPUTATIONAL
OPPORTUNITIESINCLUDE�

)MPROVEDORDIFFERENTIATEDBRAND�&ETZER6INEYARDS�A
DIVISIONOF"ROWN&ORMAN�THESEVENTHLARGESTWINE
MANUFACTURERINTHE5NITED3TATES�ISDIFFERENTIATING
ITSBRANDINTHECOMPETITIVEWINEINDUSTRYBYSEEKING
TOBECOMETHEhSUSTAINABLEvWINEPRODUCER�&ORIN
STANCE�THECOMPANYUSESCOVERCROPSTOIMPROVEERO
SIONCONTROLANDATTRACTNATURALPREDATORSTOMANAGE
PESTS�HASAPONDTONATURALLYTREATWINERYWASTEWATER�
ANDIMPLEMENTSOTHERAPPROACHESTHATLEVERAGESER
VICESPROVIDEDBYECOSYSTEMS�ANDPUBLICLYPROlLES
THESEPRACTICES���

s

s

-ARKETANDPRODUCTRISKSANDOPPORTUNITIESRELATETO
PRODUCTANDSERVICEOFFERINGS�CUSTOMERPREFERENCES�
ANDOTHERMARKETFACTORSTHATCANAFFECTCORPORATEPER
FORMANCE�%XAMPLESOFECOSYSTEMSERVICERELATEDRISKS
INCLUDE�

#HANGESINPUBLICSECTORCUSTOMERPREFERENCES�)N�����
THE5+GOVERNMENTREVISEDITSWOODPROCUREMENT
POLICIES�'OVERNMENTPURCHASEDTIMBERNOWHAS
TOBELEGALLYLOGGEDAND�WHEREFEASIBLE�COMEFROM
SUPPLIERSOFFERINGTIMBERFROMhSUSTAINABLEvSOURCES�
4HISREVISIONHADSIGNIlCANTIMPLICATIONSFOR4RAVIS
0ERKINS�THECOUNTRY�SLARGESTSUPPLIEROFBUILDING
MATERIALS�7ITHNEARLY��PERCENTOFITSTIMBERSALES
GOINGTOGOVERNMENTBUILDINGPROJECTS�THECOMPANY
FACEDTHERISKOFLOSINGASIZEABLESHAREOFITSBUSINESS
IFITFAILEDTOMEETTHESENEWCUSTOMERPREFERENCES���

��

s

0
(

/
4/

#
/

5
2

4
%

3
9

/
&

-
/
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$

)

!NEXTENSIVEWETLANDFOUNDON'ILBOA%STATE�A-ONDI3HANDUKAPLANTATION�

h4HE%32METHODOLOGYEFFECTIVELYDRAWSON
EXPERTADVICE�STAKEHOLDERVIEWS�ANDCOMPANY

STRENGTHSTOIDENTIFYANDQUANTIFYEMERGING
BUSINESSRISKSANDSYSTEMATICALLYDETERMINESA

RANGEOFSOLUTIONSANDOPPORTUNITIES�v
�0ETER'ARDINER�.ATURAL2ESOURCES-ANAGER�-ONDI



#HANGESINPRIVATESECTORCUSTOMERPREFERENCES�7AL-ART�
THEWORLD�SLARGESTRETAILER�ANNOUNCEDIN����THATIT
WOULDPURCHASEONLYFARMEDSHRIMPCERTIlEDTOSUS
TAINABILITYSTANDARDSESTABLISHEDBYTHE'LOBAL!QUA
CULTURE!LLIANCE���4HECOMPANYFOLLOWEDUPIN����
BYPLEDGINGTOSOURCEALLOFITSWILDCAUGHTFRESHAND
FROZENlSHFOR.ORTH!MERICANSTORESWITHINTHENEXT
THREETOlVEYEARSFROMlSHERIESCERTIlEDBYTHE-ARINE
3TEWARDSHIP#OUNCIL���3UPPLIERSOFSEAFOODTHATWANT
TORETAIN7AL-ARTASACUSTOMERFACESIGNIlCANTRISKS
IFTHEYFAILTOMEETTHECOMPANY�SNEWPREFERENCES�

%XAMPLESOFMARKETANDPRODUCTOPPORTUNITIESINCLUDE�
.EWPRODUCTSORSERVICES�)N�����!GRA1UEST)NC�
INTRODUCED3ERENADE®�AFUNGICIDETHATISNONTOXICTO
NATURALPREDATORSANDOTHERNONTARGETORGANISMS�4HE
PRODUCTHELPSALLEVIATEHUMANPRESSUREONNATURE�S
PESTREGULATIONSERVICES���/THERPRODUCTSCANHELP
CUSTOMERSADAPTTOSCARCITYOFANECOSYSTEMSERVICE
SUCHASFRESHWATER�&ORINSTANCE�THE"RITISHlRM
(ALMAMANUFACTURESINSTRUMENTSTOHELPWATERUTILI
TIESDETECTLEAKSINUNDERGROUNDWATERPIPES���

-ARKETSFORCERTIlEDPRODUCTS�-ARKETSCONTINUETO
GROWFORWOODPRODUCTS�SEAFOOD�ANDOTHERGOODS
THATARECERTIlEDASGROWNANDHARVESTEDINAMANNER
THATSUSTAINSANECOSYSTEM�SABILITYTOPROVIDEAVARIETY
OFSERVICES�&ORINSTANCE�THEGLOBALMARKETFORWOOD
ANDPAPERCERTIlEDBYTHE&OREST3TEWARDSHIP#OUNCIL
EXCEEDED��BILLIONIN�����A��PERCENTINCREASE
OVERTHREEYEARS���4HEMARKETFOR-ARINE3TEWARDSHIP
#OUNCILCERTIlEDSEAFOODISGROWINGASWELL�&ORTHE
YEARENDING-ARCH��������THEGLOBALRETAILVALUEOF

s

s

s

-ARINE3TEWARDSHIP#OUNCILLABELEDSEAFOODWAS����
MILLION�MORETHANDOUBLETHATOFTHEPREVIOUSYEAR���

-ARKETSFORECOSYSTEMSERVICES�#OMPANIESCANBEBUY
ERS�SUPPLIERS�ORBROKERSINMARKETSFORECOSYSTEM
SERVICESTHATAREBEGINNINGTOEMERGEINSOMEREGIONS
OFTHEWORLD�"OX��	�5�3�BASEDPOWERCOMPANY
!%3#ORPORATION�FORINSTANCE�INVESTEDINA������
HECTAREREFORESTATIONPROJECTIN"RAZILINORDERTO
GENERATEGREENHOUSEGASEMISSIONOFFSETSORCREDITS
THATITCOULDAPPLYAGAINSTITSOWNEMISSIONSORTRADE
INVOLUNTARYORMANDATORYGREENHOUSEGASEMISSIONS
TRADINGMARKETS���

5�3�FEDERALLAWMANDATESTHATDEVELOPERSWHODESTROY
WETLANDSMUSTREPLACETHEMBYPURCHASINGCREDITSOR
SHARESINWETLANDMITIGATIONBANKS�TYPICALLYLOCATED
INTHESAMEWATERSHED�TOOFFSETECOLOGICALDAMAGE�
2ECOGNIZINGANOPPORTUNITY�#HEVRON4EXACORECEIVED
APPROVALIN����TOCONVERTATAPPEDOUTDRILLINGSITE
IN,OUISIANAINTOA�����HECTAREWETLANDTOGENER
ATECREDITSFORTHE5�3�WETLANDMITIGATIONBANKING
MARKET�!TANEXPECTEDMARKETPRICEOF�������TO
�������PERHECTARE�THECOMPANYCOULDEARNMORE
THAN����MILLIONSELLINGTHECREDITSTODEVELOPERS���

4OSUPPORTTHESEECOSYSTEMSERVICEMARKETS�AWHOLE
NEWSUITEOFINNOVATIVEBUSINESSESAREEMERGING�
INCLUDINGWATERTRADERS�MITIGATIONBANKDEVELOPERS
ANDBROKERS�CARBONSEQUESTRATIONPROJECTDEVELOPERS
ANDBROKERS�ANDECOSYSTEMRESTORATION�MANAGEMENT
CONSULTINGlRMS�

s

#ARBONSEQUESTRATIONMARKETS�&ORESTSANDOTHERECOSYSTEMSCANABSORBANDSEQUESTERCARBONDIOXIDE�#/�	FROMTHEATMOSPHERE�
%COSYSTEMBASEDSEQUESTRATIONISELIGIBLEASA#/�EMISSIONOFFSETORCREDITINSEVERALGREENHOUSEGASEMISSIONSMARKETS�INCLUDING�

4HE#LEAN$EVELOPMENT-ECHANISMOFTHE+YOTO0ROTOCOL

2EGIONAL'REENHOUSE'AS)NITIATIVEOFTHE.ORTHEASTERN5NITED3TATES�����ONWARD	

#ALIFORNIA�SPROPOSEDGREENHOUSEGASMARKET�����ONWARD	

4HE#HICAGO#LIMATE%XCHANGE

6OLUNTARYGREENHOUSEGASMARKETS

7ATERRELATEDMARKETS�(EALTHYECOSYSTEMSCANREGULATETHETIMINGOFFRESHWATERmOWS�IMPROVEWATERQUALITY�ANDPREVENTSOILERO
SIONWITHINAWATERSHED�)NSOMECIRCUMSTANCES�GOVERNMENTS�COMPANIES�DEVELOPERS�ANDOTHERSAREPAYINGLANDOWNERSTOENSURETHE
SUPPLYOFTHESESERVICESTHROUGHMARKETSSUCHAS�

5�3�7ETLAND-ITIGATION"ANKING

.UTRIENTTRADINGANDTOTALMAXIMUMDAILYLOADMARKETSINTHE5NITED3TATES

(UNTER2IVER3ALINITYTRADINGSCHEMEIN!USTRALIA

0AYMENTFORWATERSHEDSERVICESSCHEMEIN-EXICO

0AYMENTFORFORESTSERVICESSCHEMEIN#OSTA2ICA

"IODIVERSITYRELATEDMARKETS�"IODIVERSITYISTHEFOUNDATIONOFECOSYSTEMSERVICES�INCLUDINGTHECULTURALBENElTSPEOPLEDERIVEFROM
THEEXISTENCEOFAMULTITUDEOFSPECIES�3EVERALMARKETSAREEMERGINGTOREmECTTHEIMPORTANCEOFBIODIVERSITY�INCLUDING�

%NDANGERED3PECIES"ANKINGINTHE5NITED3TATES

!USTRALIAN"IODIVERSITY/FFSET0ROGRAMS

6OLUNTARYBIODIVERSITYOFFSETS

&ORMOREINFORMATIONABOUTTHESEANDOTHERMARKETSFORECOSYSTEMSERVICES�VISITHTTP���WWW�ECOSYSTEMMARKETPLACE�COM

"OX��%MERGING-ARKETSFOR%COSYSTEM3ERVICES
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.EWREVENUESTREAMSFROMCOMPANYOWNEDORMAN
AGEDECOSYSTEMS�#OMPANIESCANCAPTURENEWREVENUE
STREAMSBYRECOGNIZINGTHATTHEIRENVIRONMENTALASSETS
MAYPROVIDEMORETHANONEGOODORSERVICE�&OR
INSTANCE�)NLAND%MPIRE0APER#OMPANYINTRODUCED
USERFEES����PERYEARFORFAMILIES����PERYEARFOR
INDIVIDUALS����FORAONEDAYPERMIT�FORHIKERS�
MOUNTAINBIKERS�HUNTERS�ANDOTHERSWHOUSEITS
������HECTARESOFFORESTLANDSIN7ASHINGTONAND
)DAHO�ESSENTIALLYCREATINGAREVENUESTREAMFROMTHE
FOREST�SRECREATIONALSERVICES���

&INANCINGRISKSANDOPPORTUNITIESRELATETOTHECOSTAND
AVAILABILITYOFCAPITALFROMINVESTORS�/PERATIONAL�REGU
LATORY�REPUTATIONAL�AND�ORMARKETRISKS�ANDOPPOR
TUNITIES	CANIMPACTACOMPANY�SCASHmOWS�WHICHIN
TURNCANAFFECTITSCREDITQUALITY�!SARESULT�ABUSINESS
MAYFACEAHIGHERCOSTOFCAPITALORMORERIGOROUSLEND
INGREQUIREMENTSASTHElNANCIALSECTORBECOMESMORE
ATTUNEDTOTHEIMPLICATIONSOFECOSYSTEMDEGRADATION
FORBORROWERSORCLIENTS�!LTERNATIVELY�MANAGERSMAY
lNDSOMELENDERSANDSOCIALLYRESPONSIBLEINVESTMENT
FUNDSBECOMINGMOREINTERESTEDININVESTINGINTHEIR
COMPANIES�&OREXAMPLE�

$UTCHBASED!".!-2/HASCOMMITTEDTOAVOID
lNANCINGPROJECTSOROPERATIONSTHATEXTRACTRESOURCES
FROMVIRGINORHIGHCONSERVATIONVALUEFORESTS���
(IGHCONSERVATIONVALUEFORESTSPROVIDEMYRIAD
ECOSYSTEMSERVICES�INCLUDINGWATERSHEDPROTECTION�
CARBONSEQUESTRATION�RECREATION�ANDETHICALVALUE�
THEYHOSTAWEALTHOFBIODIVERSITY�
&ORCLIENTSTHATSOURCEWOODFROMCOUNTRIESWITHA
HIGHPREVALENCEOFILLEGALLOGGING�*0-ORGAN#HASE
NOWSETSDEADLINESFORVERIFYINGTHATTHEWOODIS
LEGAL���

'LOBALINVESTMENTBANKSSUCHAS#ITIGROUPARE
BEGINNINGTOASSESSTHEDEGREETOWHICHLARGELISTED
COMPANIESAREEXPOSEDTORISKSANDOPPORTUNITIES
ASSOCIATEDWITHFRESHWATERSCARCITYANDQUALITY�3EC
TORSTHATRELYONWATERASANINPUTINTOPRODUCTION
PROCESSESORTHATRELEASEWASTEWATERASANOUTPUTARE
COMINGUNDERGREATERSCRUTINYBYBANKS�/NTHEOTHER
HAND�COMPANIESTHATPROVIDESOLUTIONSFORWATERSUP
PLY�TREATMENT�ANDDEMANDMANAGEMENTAREGAINING
MOREINVESTMENTATTENTION���

'OLDMAN3ACHSHASEXPRESSEDINTERESTININVESTMENT
OPPORTUNITIESINMARKETSFORWATER�BIODIVERSITY�AND
FORESTBASEDECOSYSTEMS���

.OTETHATTHESElVETYPESOFRISKSANDOPPORTUNITIESARE
NOTMUTUALLYEXCLUSIVE�ONETYPECANFEEDANOTHER�!REGULA
TORYRISK�FORINSTANCE�COULDTRANSLATEINTOAlNANCINGRISK�A
COMPANYONTHEVERGEOFFACINGNEWREGULATIONSMIGHTlND
ITSBANKIMPLEMENTINGTIGHTERLENDINGPOLICIES�!REPUTA
TIONALRISKCOULDEVOLVEINTOAMARKETRISK�ACOMPANYEXPERI
ENCINGREPUTATIONALDAMAGEMIGHTlNDSOMEOFITSCUSTOMERS
CHANGINGTHEIRBUYINGPATTERNS�

s

��

s

s

s

s

0ROCESSFORIDENTIFYINGRISKS
ANDOPPORTUNITIES

4HEREAREMANYWAYSTOIDENTIFYPOSSIBLEBUSINESSRISKS
ANDOPPORTUNITIESARISINGFROMTRENDSINACOMPANY�SPRIORITY
ECOSYSTEMSERVICES�/NEMETHODTHATPROVEDUSEFULTO%32
ROADTESTCOMPANIESWASTOBEGINBYHOLDINGASTRUCTURED
BRAINSTORMINGSESSION�3TARTBYSUMMARIZINGTHECOMPANY�S
DEPENDENCEANDIMPACTONONEOFITSPRIORITYECOSYSTEMSER
VICES�STEP�	ANDTHENBRIEmYREVIEWTHETRENDSINTHATSERVICE
�STEP�	�!LLOFTHERELEVANTFACTSWILLTHEREFOREBEFRESHINTHE
MINDSOFTHESESSION�SPARTICIPANTS�!RMEDWITHTHISINFORMA
TION�PARTICIPANTSPROCEEDTOBRAINSTORMPOSSIBLEBUSINESS
RISKSANDOPPORTUNITIESTHESETRENDSMIGHTPOSEFORTHECOM
PANY�4OHELPTRIGGERIDEAS�MANAGERSCOULDCONSIDEREACHTYPE
OFRISKANDOPPORTUNITYOUTLINEDIN4ABLE��SEEPAGE��	�

/NCECOMPLETED�MANAGERSMOVEONTOTHENEXTPRIORITY
ECOSYSTEMSERVICEANDGOTHROUGHTHESAMEPROCESS�CONTINU
INGUNTILALLPRIORITYSERVICESHAVEBEENCOVERED�4HEBRAIN
STORMINGEXERCISEMIGHTSPANMORETHANONEMEETING�

$ESKRESEARCHCANSUPPLEMENTTHERESULTSOFTHEBRAIN
STORMINGSESSION�1UESTIONSTOCONSIDERTHATMIGHTUNCOVER
ADDITIONALRISKSANDOPPORTUNITIESINCLUDE�

7HATRISKSAND�OROPPORTUNITIESHAVEOTHERBUSINESSES
INTHECOMPANY�SINDUSTRYFACEDDUETOTHESEECOSYSTEM
SERVICETRENDS�
7HATRISKSAND�OROPPORTUNITIESHAVETHESETRENDSPOSED
TOOTHERBUSINESSESOUTSIDETHECOMPANY�SINDUSTRY�

4HEENDPRODUCTOFSTEP�OFTHE%32ISALISTOFRISKS
ANDOPPORTUNITIESTHECOMPANYMIGHTFACEDUETOTRENDSIN
PRIORITYECOSYSTEMSERVICES�-ANAGERSCANIDENTIFYRISKSAND
OPPORTUNITIESPERPRIORITYECOSYSTEMSERVICE�4ABLE�	ORPER
TYPEOFRISKANDOPPORTUNITY�4ABLE�	�4HE(ELPFUL(INTS
PROVIDEOTHERSUGGESTIONSFORSTEP��

s

s

(%,0&5,().433TEP�

-ANAGETHEBRAINSTORMINGSESSIONSOTHATONEPERSONDOES
NOTDOMINATETHEDISCUSSIONANDIDEAGENERATION�

4OINCREASETHELIKELIHOODOFNOVELIDEASBEINGCONSIDERED�
INCLUDEONEORMOREOUTSIDEEXPERTSORREPRESENTATIVESOF
NONGOVERNMENTALORGANIZATIONSDURINGTHEBRAINSTORMING
SESSION�

,OOKFOROPPORTUNITIESTOPROVIDENEWPRODUCTS�SERVICESTHAT
HELPOTHERSEITHERMITIGATETHEIRIMPACTONECOSYSTEMSOR
ADAPTTODECLININGECOSYSTEMSERVICES�

"ESURETOCONSIDERGOVERNMENTPOLICYNOTONLYASASOURCE
OFBUSINESSRISKBUTALSOAPOTENTIALOPPORTUNITYTOGAIN
COMPETITIVEADVANTAGEORhLEVELTHEPLAYINGlELD�v

)FTHECOMPANYHASINTERNALEXPERTISEINCERTAINASPECTSOF
ECOSYSTEMS�CONSIDERPROVIDINGFORPROlTCONSULTINGSERVICES
TOOTHERlRMS�

,OOKFORWAYSTOMONETIZEECOSYSTEMSERVICESTHECOMPANY
ALREADYPROVIDESWITHOUTCOMPENSATION�

&INDOPPORTUNITIESTOBUILDONCORPORATEINITIATIVESALREADY
UNDERWAY�

!FTERBRAINSTORMINGRISKSANDOPPORTUNITIESPERPRIORITY
ECOSYSTEMSERVICE�IDENTIFYRISKSANDOPPORTUNITIESTHATMIGHT
ARISEDUETOTHEINTERPLAYBETWEENSERVICES�

s

s

s

s

s

s

s

s



0RIORITYECOSYSTEM
SERVICE

0OTENTIALRISKS 0OTENTIALOPPORTUNITIES
4YPEOFRISK�
OPPORTUNITY

&RESHWATER )NCREASEDWATERSCARCITYDUETO�
)NVASIVEALIENSPECIES
PROLIFERATION
)NCREASINGDEMANDAMONG
NEARBY�INEFlCIENTWATERUSERS
�FARMERS	
#LIMATECHANGE

s

n

n

n

)NTERNALEFlCIENCYIMPROVEMENTS
INFRESHWATERUSE
�#O	lNANCINGWATEREFlCIENCY
IMPROVEMENTSOFNEARBY
LANDOWNERS

s

s

/PERATIONAL

7ATERREGULATION SEEABOVEs

"IOMASSFUEL .EWBIOMASSTOENERGYMARKETS
FORPLANTATIONRESIDUES

s -ARKETANDPRODUCT

'LOBALCLIMATEREGULATION %MERGINGMARKETSFORCARBON
SEQUESTRATION

s -ARKETANDPRODUCT

2ECREATIONANDECOTOURISM %COTOURISMORRECREATIONBASED
REVENUESTREAMSFROMCOMPANY
MANAGEDWETLANDS�GRASSLANDS

s -ARKETANDPRODUCT

,IVESTOCK 2EDUCEDPLANTATIONPRODUCTIVITY
DUETOINCREASINGGRAZING
PRESSURES

s /PERATIONAL

)NCREASEDSCRUTINYFROMNEARBY
STAKEHOLDERSFORPERCEIVED
hUNDERUTILIZATIONvOF-ONDI
LANDSETASIDEASWETLANDS�
GRASSLANDS

s 2EPUTATIONAL

4ABLE�2ISKSAND/PPORTUNITIES3UMMARY�-ONDI

4YPE 2ISK /PPORTUNITY

/PERATIONAL )NCREASEDWOODlBERSCARCITYs )NCREASEMINERALlLLERCONTENTINPAPERASAlBER
REPLACEMENTSTRATEGY

s

2EGULATORYANDLEGAL 3CARCITYOFWOODDUETOINCREASEDGOVERNMENT
SCRUTINYOFANDACTIONSAGAINSTCOMPANIESTHATUSE
ILLEGALLYSOURCEDWOOD
,ACKOFWATERDUETOINCREASEDGOVERNMENTRESTRIC
TIONSONWATERUSAGEINAREASWHEREHEAVYPOLLUTION
LEADSTODECLININGWATERAVAILABILITY

s

s

6OICESUPPORTFORNATIONAL�5�3��AND%5
GOVERNMENTMEASURESTOCURBILLEGALLOGGING
7ORKTHROUGHINDUSTRYASSOCIATIONINITIATIVESTO
COMBATILLEGALLOGGING
3UPPLYCOMPANY�SWATERPURIlCATIONPRODUCTSTO
DEVELOPINGMARKETS

s

s

s

2EPUTATIONAL )NCREASEDSCRUTINYBYPURCHASERSAND
NONGOVERNMENTALORGANIZATIONSOFUNSUSTAINABLE
FORESTMANAGEMENTPRACTICES

s 3UPPORTINDUSTRYINITIATIVESFORCUSTOMERSTO
IMPLEMENT&OREST3TEWARDSHIP#OUNCILORIENTED
SUSTAINABILITYPOLICIES
0ARTNERWITHCUSTOMERSWHOINVESTINSUSTAINABLE
FORESTRYANDPLANTATIONDEVELOPMENT

s

s

-ARKETANDPRODUCT #OMPETITIONFORlBERASRAWMATERIALFORVARIOUS
ENDUSES�E�G��POWERGENERATION�BIOFUELS�PAPER
PULP�CELLULOSEPRODUCTS	

s 3UPPLYCHEMICALSANDENGINEERINGKNOWHOWFOR
PROCESSINGOFCELLULOSEBYPRODUCTS

s

&INANCING  

4ABLE�2ISKSAND/PPORTUNITIES3UMMARY�!KZO.OBEL

-%4(/$/,/'9



4(%#/20/2!4%%#/3934%-3%26)#%32%6)%7

!NADDITIONALACTIVITYISNECESSARYFORMAN
AGERSWHOCHOSEASUPPLIERORCUSTOMERASTHE
SCOPEOFTHE%32�&ORTHESEMANAGERS�ALLOF
THE RESEARCHAND THE RISKSANDOPPORTUNITIES
IDENTIlED UP TO THIS POINT HAVE BEEN WITH
RESPECT TO THE SELECTED SUPPLIEROR CUSTOMER�
4HESElNDINGSWILLNEEDTOBECONVERTEDINTO
RISKSANDOPPORTUNITIESFORTHEBUSINESSCON
DUCTINGTHE%32�AS3YNGENTADIDDURINGITS
ROADTEST�"OX��	�

34%0��$%6%,/0342!4%')%3
&/2!$$2%33).'2)3+3
!.$/00/245.)4)%3

4HElFTHSTEPISTODEVELOPANDPRIORITIZE
STRATEGIESFORMINIMIZINGTHERISKSANDMAXIMIZINGTHE
OPPORTUNITIESIDENTIlEDDURINGSTEP��/NCETHElFTHSTEP
HASBEENCOMPLETED�MANAGERSWILLHAVEAPRIORITIZEDSETOF
STRATEGIESTOIMPLEMENT�

#ATEGORIESOFSTRATEGIES
3TRATEGIESFORRESPONDINGTOECOSYSTEMSERVICERELATEDRISK

ANDOPPORTUNITIESFALLINTOTHREEBROADCATEGORIES�&IGURE�	�

)NTERNALCHANGES�#OMPANIESCANADDRESSMANYOFTHE
RISKSANDOPPORTUNITIESLISTEDIN4ABLE��SEEPAGE��	
THROUGHCHANGESINOPERATIONS�PRODUCT�MARKETSTRATE
GIES�ANDOTHERINTERNALACTIVITIES�0OTLATCH�FORINSTANCE�

��

DEVELOPEDASTRATEGYTOESTABLISHANEWREVENUESTREAM
FROMITSFORESTSTHROUGHVISITORUSERFEES�5NILEVER
REDUCEDITSEXPOSURETODECLININGCODSTOCKSINPARTBY
SWITCHINGTOOTHER�ALBEITLESSPROlTABLE�SPECIES���
%XAMPLESOFOTHERINTERNALCHANGESINCLUDEINCREAS
INGTHEEFlCIENCYOFUSINGECOSYSTEMBASEDRESOURCES�
LAUNCHINGNEWPRODUCTSORSERVICES�SUPPLYINGOR
BUYINGSUSTAINABLYCERTIlEDPRODUCTS�ANDREDUCINGTHE
IMPACTOFCORPORATEOPERATIONSONECOSYSTEMSTOAVOID
REGULATORYRISKS�

3ECTORORSTAKEHOLDERENGAGEMENT�#OMPANIESCAN
ALSOADDRESSSOMEOFTHESERISKSANDOPPORTUNITIESBY
PARTNERINGWITHINDUSTRYPEERS�COLLABORATINGWITHOTHER
SECTORS�ORSTRUCTURINGTRANSACTIONSWITHSTAKEHOLDERS�
6ITTEL�FORINSTANCE�ADDRESSEDITSWATERCONTAMINATION
PROBLEM�SEE#HAPTER)	BYPAYINGFARMERSINTHEWA
TERSHEDTOSWITCHTOMORESUSTAINABLELANDUSEPRACTICES

��

&IGURE�#ATEGORIESOF3TRATEGIES

)NDUSTRYPEERCOLLABORATION

#ROSSSECTORCOLLABORATION

.'/COLLABORATION

4RANSACTIONSWITH
STAKEHOLDERS

%TC�

3ECTOROR
STAKEHOLDER
ENGAGEMENT

/PERATIONS

0RODUCTSTRATEGY

-ARKETSTRATEGY

0ROCUREMENTSTRATEGY

,ANDMANAGEMENT

%TC�

)NTERNAL
CHANGES

4AXINCENTIVES

3UBSIDYREFORMS

0ROTECTEDAREAS

:ONING

%TC�

0OLICYMAKER
ENGAGEMENT

3YNGENTACHOSEONEOFITSCUSTOMERSEGMENTS�FARMERSINSOUTHERN)NDIA�ASTHESCOPEFORITSROADTEST�4HE%32IDENTIlEDANUMBEROF
RISKSTOFARMERSINTHISREGIONARISINGFROMTHEDEGRADATIONOFSEVERALECOSYSTEMSERVICES�2ISKSINCLUDED�

2EDUCEDAVAILABILITYANDQUALITYOFFRESHWATERFORIRRIGATION

,OSSOFTOPSOILDUETOCLEARANCEOFNATIVEVEGETATION�FAILURETOIMPLEMENTEROSIONCONTROLMEASURES�ANDOTHERPOORFARMINGPRACTICES

0OTENTIALLOSSINYIELDSOFSOMEFRUITS�VEGETABLES�ANDSPICESDUETOADECLINEINTHENUMBEROFPOLLINATORS

,OWERYIELDSDUETOADECLINEINTHEABILITYOFNATURALPREDATORSTOCONTAINPESTOUTBREAKS

2EDUCEDSOILFERTILITYDUETOPOORMANAGEMENTPRACTICES�

4HESERISKSINDIRECTLYAFFECT3YNGENTABYTHREATENINGTOREDUCETHENUMBEROFVIABLEFARMERSINTHEREGIONANDBYSHIFTINGCROPPREFER
ENCES�THEREBYREQUIRINGTHECOMPANYTOADAPTITSSEEDSORCROPPROTECTIONPRODUCTS�!TTHESAMETIME�THECOMPANYIDENTIlEDANUMBER
OFPOSSIBLEOPPORTUNITIESTOHELPFARMERSEITHERREDUCETHEIRIMPACTSONECOSYSTEMSORADAPTTOECOSYSTEMCHANGE�%XAMPLESINCLUDE�

"ASEDONTHECOMPANY�SEXPERIENCEINOTHERREGIONS�E�G��/PERATION"UMBLEBEEINTHE5NITED+INGDOM	�LEADANINITIATIVETOINCREASE
POLLINATORSINTHEREGIONTHROUGHSELLINGNATURALSEEDMIXES�SELLINGBEES�OROFFERINGASSISTANCETHROUGHEXTENSIONSERVICES

5SETHECOMPANY�SINDEPTHKNOWLEDGEOFPLANTSTOOFFERFARMERSANIMPROVEDINTEGRATEDPESTMANAGEMENTSYSTEM

$EVELOPANDOFFERSEEDSANDCROPPROTECTIONPRODUCTSTHATUSELESSWATER�HAVEBETTERBUILTINRESISTANCETODISEASEANDPESTS�ANDARE
MORETOLERANTOFDRYORSALTYSOILS�AMONGOTHERTRAITS

3TRENGTHENTHECOMPANY�SAPPROACHTOTHEMARKETANDITSTRAININGSERVICESTOOFFERFARMERSBESTMANAGEMENTPRACTICESTHATRESTORE
NATURALECOSYSTEMFUNCTIONS

%NGAGETHECOMPANY�SFOUNDATIONANDEXTERNALRESEARCHINSTITUTIONSTOlLLGAPSININFORMATIONABOUTTHESTATUSANDTRENDSINECOSYS
TEMSERVICESCRITICALTOAGRICULTUREINTHEREGION�

"OX��4RANSLATING#USTOMER2ISKSINTO"USINESS2ISKSAND/PPORTUNITIES



ANDRESTORINGTHEECOSYSTEMSSURROUNDINGTHESPRINGS�
4HESTRATEGYWORKED�WATERPURITYRETURNEDAND6ITTEL
ISNOWONEOF.ESTL£7ATERS�TOPSELLINGBRANDS���!S
ANADDITIONALRESPONSETOITSlSHSUPPLYCRISIS�5NILEVER
COLLABORATEDWITHTHE7ORLD7IDE&UNDFOR.ATUREAND
ARANGEOFSTAKEHOLDERSTOCREATETHE-ARINE3TEWARD
SHIP#OUNCIL���%NERGIA'LOBALMADEPAYMENTSTOAFOR
ESTPROTECTIONFUNDTHATPAIDLANDOWNERSUPSTREAMOF
ITSDAMSTOCONSERVEORREESTABLISHTREECOVER�THEREBY
REDUCINGSILTATIONOFTHERIVERS���

0OLICYMAKERENGAGEMENT�.OTALLECOSYSTEMSERVICE
RELATEDRISKSANDOPPORTUNITIESCANBESUCCESSFULLY
ADDRESSEDTHROUGHINTERNALCORPORATEACTIVITIESALONEOR
THROUGHSECTORANDSTAKEHOLDERENGAGEMENT�3OMERE
QUIRECHANGESINGOVERNMENTPOLICY�-ANYECOSYSTEMS
PROVIDINGSERVICESVALUEDBYACOMPANYARECONTROLLED
BYGOVERNMENTS�/THERSSTRETCHACROSSNUMEROUSPRI
VATEOWNERS�MAKINGENGAGEMENTINEFlCIENTORNEARLY
IMPOSSIBLE�-OREOVER�POORPUBLICPOLICIESAREOFTEN
AKEYINDIRECTDRIVEROFTHEDEGRADATIONOFECOSYSTEM
SERVICES�4HEREFORE�APRODUCTIVECORPORATESTRATEGYFOR
ADDRESSINGSOMEECOSYSTEMSERVICERELATEDISSUESCANBE
TOENGAGEPOLICYMAKERSANDGOVERNMENTAGENCIESTO
ESTABLISHGOODPOLICIES�#OMPANIESCANVOICESUPPORT
FOR�ORPROVIDEINPUTTO	INCENTIVESOREFFECTIVE
RULESFORSUSTAINABLEMANAGEMENTOFECOSYSTEMSERVICES�
)N�����FORINSTANCE�LEADERSOFSIXMULTINATIONAL

��

COMPANIES�4HE#OCA#OLA#OMPANY�,EVI3TRAUSS
�#O��,ØCKEBY7ATER'ROUP�.ESTL£3�!��3!"-ILLER�
AND3UEZ�PLEDGEDTOWORKWITHGOVERNMENTSAND
POLICYMAKERSTOADDRESSPRESSINGISSUESREGARDING
FRESHWATERAVAILABILITYANDQUALITY���

"OX��HIGHLIGHTSSOMEOFTHESTRATEGIESIDENTIlEDBYONE
OFTHEROADTESTCOMPANIES�

)DENTIFYINGANDPRIORITIZINGSTRATEGIES
%ACHCOMPANYHASITSOWNSPECIlCPROCESSESFORDEVELOP

INGANDPRIORITIZINGSTRATEGIESTOADDRESSIDENTIlEDBUSINESS
RISKSANDOPPORTUNITIES�4HISPUBLICATIONDOESNOTATTEMPTTO
REINVENTTHESEAPPROACHES�2ATHER�%32ROADTESTEXPERIENCE
SUGGESTSTHATTHEFOLLOWINGACTIVITIESCANCOMPLEMENTEXISTING
PROCESSES�

"RAINSTORMANDDISCUSSPOSSIBLESTRATEGIESFORADDRESSING
EACHOFTHEECOSYSTEMSERVICEBASEDRISKSANDOPPORTUNI
TIESIDENTIlEDINSTEP��4HISEXERCISECANIMMEDIATELY
FOLLOWTHEBRAINSTORMINGSESSIONCONDUCTEDFORSTEP��
WHILETHEISSUESAREFRESHINTHEMINDSOFPARTICIPATING
MANAGERS�3EVERALROADTESTCOMPANIESTOOKTHISAP
PROACH�/RTHESESSIONCOULDOCCURATALATERDATE�WHEN
MANAGERSTHEMSELVESMAYBEMOREREFRESHED�

s

4HROUGHITS%32ROADTEST�-ONDIIDENTIlEDSEVERALSTRATEGIESFORMANAGINGTHERISKSANDOPPORTUNITIESITIDENTIlED�INCLUDING�

)NTERNALCHANGES
)MPLEMENTADDITIONALINTERNALWATEREFlCIENCYIMPROVEMENTS�4HECOMPANYCANREDUCERISKSASSOCIATEDWITHGROWINGFRESHWATERSCAR
CITYBYIMPLEMENTINGASERIESOFWATERUSEEFlCIENCYPRACTICESSUCHASMOREAGGRESSIVELYCLEARINGINVASIVESPECIES�BETTERMATCHINGTREE
SPECIESTOSITECONDITIONS�UTILIZINGWATEREFlCIENTSTRAINSASTHEYBECOMEAVAILABLE�ANDMOREFREQUENTLYCONDUCTINGPRESCRIBEDBURNS
ONITSGRASSLANDS�

3TARTUSINGINVASIVESPECIESASBIOMASSFUEL�-ONDICANCOMBINEITSINTERESTINREMOVINGCOMPETITIONFORWATERANDINTAPPINGINTOTHE
GROWINGMARKETFORBIOMASSFUELBYSTARTINGTOUSETHEINVASIVESPECIESCLEAREDFROMITSPLANTATIONSASFEEDSTOCKFORPOWERAND�ORHEAT
GENERATION�0OTENTIALENDUSERSOFTHEFEEDSTOCKARE-ONDI�SOWNMILLSORANEWBIOMASSPELLETMANUFACTURERLOCATEDNOTFARFROMONE
OFTHEPLANTATIONS�

3ECTORORSTAKEHOLDERENGAGEMENT
/BTAINADDITIONALWATERENTITLEMENTSBY�CO	lNANCINGWATEREFlCIENCYIMPROVEMENTSOFUPSTREAMLANDOWNERS�-ANYFARMERSOPERATING
NEAR-ONDI�SPLANTATIONSUSEINEFlCIENTIRRIGATIONSYSTEMSBUTLACKAlNANCIALINCENTIVEORABILITYTOUPGRADE�-ONDICOULDENGAGESE
LECTEDFARMERSANDOFFERTO�CO	lNANCEIRRIGATIONSYSTEMUPGRADESINRETURNFORASHAREOFTHERECIPIENT�SWATERENTITLEMENTS�THESHARE
COULDBENEGOTIATEDANDBASEDONTHEAMOUNTOFPROJECTEDWATERSAVINGS�4HESEENTITLEMENTSCOULD�THROUGHANAFFORESTATIONLICENSE
PROCEDURE�RESULTINADDITIONALWATERRIGHTSFORPLANTATIONS�

0ROMOTECOPPICEDWOODLOTSFORBIOMASSFUEL�,EVERAGINGTHECOMPANY�SFORESTRYEXPERTISE�-ONDICOULDHELPNEARBYPRIVATELANDOWN
ERSANDVILLAGESESTABLISHWOODLOTSONDEGRADEDLANDFORGROWINGBIOMASSFUELONCOPPICEDROTATIONS�-ONDICOULDPROVIDESEEDLINGS�
OFFEREXTENSIONSERVICES�ANDPURCHASETHEWOODTOUSEEITHERINITSOWNMILLORSELLTOANEARBYWOODPELLETMANUFACTURER�
4HESEWOODLOTSWOULDPROVIDEADDITIONALREVENUEFORVILLAGERSANDTHEREBYSTRENGTHEN-ONDI�SREPUTATIONANDSTAKEHOLDERRELATION
SHIPS�

0OLICYMAKERENGAGEMENT
%NGAGEPOLICYMAKERSTOIMPROVEFRESHWATERRESOURCEUSEPOLICIES�-ONDICOULDEXPLOREVOICINGSUPPORTFORSTRONGERPOLICIESTHAT
ENCOURAGEWATERUSEEFlCIENCYIN3OUTH!FRICAAND�LEVERAGINGITSEXPERTISEINWATERMANAGEMENT�PROVIDEINPUTINTOPOLICYDESIGN�
�3PECIlCPOLICYRECOMMENDATIONSIDENTIlEDDURINGTHE%32ARECONlDENTIALATTHISSTAGE�	

"OX��%XAMPLEFROMTHE2OAD4ESTS�3TEP�	

-%4(/$/,/'9
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)NVOLVEINTHEBRAINSTORMINGSESSIONTHETEAMTHAT
CONDUCTEDTHE%32�THEBUSINESSMANAGER�S	WHOMAY
BERESPONSIBLEFORIMPLEMENTINGTHESTRATEGIES�ANDREP
RESENTATIVESFROMCORPORATEGOVERNMENTRELATIONS�
&OLLOWUPTHEEXERCISEWITHRESEARCHTOPROVIDEMORE
DETAILONTHECANDIDATESTRATEGIES�&OREXAMPLE�IFA
STRATEGYINVOLVESDEVELOPINGNEWREVENUESTREAMSFROMA
COMPANYOWNEDECOSYSTEM�THENMANAGERSMAYWANTTO
CONDUCTANECOSYSTEMSERVICEECONOMICVALUATIONSTUDY�
)FTHESTRATEGYINVOLVESWORKINGWITHNATIONALPOLICY
MAKERSTOCREATEINCENTIVESFORMORESUSTAINABLEMANAGE
MENTOFSELECTEDECOSYSTEMSERVICES�THENMANAGERSMAY
WANTTORESEARCHPOSSIBLEPOLICYOPTIONSANDDETERMINE
WHICHPOLICYMAKERSTOAPPROACH�
,OOKATOTHERCOMPANIESFACINGSIMILARECOSYSTEM
SERVICEBASEDRISKSANDOPPORTUNITIESTOHELPTRIGGER
ADDITIONALIDEAS�)DENTIFYTHESTRATEGIESTHEYAREIMPLE
MENTINGTOADDRESSTHESEISSUES�
0RIORITIZETHESUITEOFSTRATEGIESBASEDONCOMMONLYUSED
PARAMETERSSUCHASRETURNONINVESTMENT�NETPRESENT
VALUE�RELATIVEEASEOFIMPLEMENTATION�URGENCYOFTHE
RISKOROPPORTUNITY�OROTHERCRITERIA�

4HE(ELPFUL(INTSOFFERADDITIONALSUGGESTIONSFORSTEP��

.%8434%03
4HE%32CONCLUDESWITHTHEIDENTIlCATIONANDPRIORITIZA

TIONOFSTRATEGIESTOADDRESSECOSYSTEMSERVICERISKSANDOP
PORTUNITIES�"UTWHATCOMESAFTERTHESESTRATEGIESHAVEBEEN
ADVANCED�

"UILDINGONTHEEXPERIENCEOFIMPLEMENTINGAN%32IN
ONEPARTOFTHECOMPANY�MANAGERSCANEXTENDTHEMETH
ODOLOGYTOADDITIONALDIVISIONS�MARKETS�CUSTOMERS�SUP
PLIERS�OROTHERASPECTSOFTHEIRBUSINESS�-ANAGERSCANALSO

s

s

s

s

INCORPORATETHE%32�ORELEMENTSOFIT�INTOTHEIREXISTING
ENVIRONMENTALMANAGEMENTANDDUEDILIGENCESYSTEMSOR
INTOTHEIRCORPORATESTRATEGYDEVELOPMENTPROCESSESINORDER
TOAUGMENTTHEM�

)NBOTHCASES�THE%32ISAPROMISINGAPPROACHFORCOM
PANIESTOSTRENGTHENTHEIRABILITYTORESPONDTOAGROWING
GLOBALENVIRONMENTALCRISIS�"YACCOUNTINGMOREFULLYFOR
THEDEPENDENCEANDIMPACTOFTHEIRBUSINESSONECOSYSTEM
SERVICES�MANAGERSCANBETTERADDRESSTHEASSOCIATEDRISKSAND
OPPORTUNITIES�)NADDITION�BYHELPINGCOMPANIESMAKETHE
CONNECTIONBETWEENHEALTHYECOSYSTEMSANDTHEBOTTOMLINE�
THE%32CANSTIMULATEMORESUSTAINABLEBUSINESSPRACTICES
ANDSUPPORTFORPUBLICPOLICIESTHATPROTECTANDRESTORETHE
ECOSYSTEMSUPONWHICHWEALLDEPEND�/NETHINGISABUN
DANTLYCLEAR�hBUSINESSASUSUALvISNOLONGERANOPTION�

(%,0&5,().433TEP�

+EEPTRACKOFPOSSIBLESTRATEGIESTHROUGHOUTTHEENTIRE%32
PROCESS�-ANAGERSORINTERVIEWEESMAYIDENTIFYGOODSTRATE
GICOPTIONSDURINGANYONEOFTHE%32STEPS�+EEPARUNNING
LISTANDREVIEWTHEMINASTRUCTUREDMANNERDURINGSTEP��

2ECOGNIZETHATSOMESTRATEGIESMAYADDRESSMORETHANONE
RISKOROPPORTUNITY�

"EWILLINGTOENGAGENONGOVERNMENTALORGANIZATIONSAND
OTHERNONCORPORATESTAKEHOLDERSWHENDEVELOPINGANDEVEN
EXECUTINGTHESTRATEGIES�

!RTICULATETHECONTEXT�THETRENDSINTHERELEVANTPRIORITY
ECOSYSTEMSERVICE�WHENPRESENTINGTHESETOFSTRATEGIESTO
EXECUTIVEMANAGEMENTFORAPPROVAL�

0OSTTHE%32RESULTSANDSUPPORTINGDOCUMENTATIONONTHE
COMPANYINTRANETTOFACILITATEKNOWLEDGETRANSFER�

)NVOLVEATLEASTONEPERSONFROMTHElRST%32TEAMINSUBSE
QUENTCORPORATE%32STOENSURELESSONSLEARNEDARESHAREDAND
TOAVOIDhREINVENTINGTHEWHEEL�v
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4HE%32WEBSITE� 	PROVIDES
ANUMBEROFTOOLSANDRESOURCESTOHELPBUSINESSMANAGERS�
ANALYSTS�ANDCONSULTANTSCONDUCTA#ORPORATE%COSYSTEM
3ERVICES2EVIEW�

%32TOOLS
-ANAGERSCANDOWNLOADMATERIALSANDTOOLSDESIGNED

SPECIlCALLYFORTHE%32�INCLUDING�
!NELECTRONICVERSIONOFTHESE'UIDELINESINPDFFORMAT
!SPREADSHEETCONTAININGTHE$EPENDENCEAND)MPACT
!SSESSMENT4OOL�SEE"OX��ONPAGE��FORDETAILSABOUT
THETOOL	
!PRESENTATIONTHATMANAGERSCANSHAREWITHCOLLEAGUES
INORDERTOCOMMUNICATETHEBUSINESSCASEFORAN%32�
EXPLAINTHElVESTEPSOFTHEPROCESS�ANDBUILDSUPPORT
FORCONDUCTINGAREVIEW
#ASESTUDIESONHOWCOMPANIESARERESPONDINGTOBUSI
NESSRISKSANDOPPORTUNITIESARISINGFROMTHEIRDEPEN
DENCEANDIMPACTONECOSYSTEMS
/THERINTERNETBASEDOPTIONSFORSHARING%32EXPERI
ENCESANDFOROBTAININGANSWERSTOQUESTIONSABOUTTHE
%32�

3CIENTIlCASSESSMENTS
4HEWEBSITEINCLUDESPROlLESANDLINKSTOSEVERALSCIENTIlC

ASSESSMENTSTHATCANBEHELPFULWHENCONDUCTINGTHEECOSYS
TEMSERVICETRENDSANALYSIS�STEP�	�INCLUDING�

4HE-ILLENNIUM%COSYSTEM!SSESSMENT�WHICHPROVIDES
ASTATEOFTHEARTSCIENTIlCAUDITOFTHECONDITIONAND
TRENDSINTHEWORLD�SECOSYSTEMSANDECOSYSTEMSERVICES�
ASWELLASAREVIEWOFTHEDRIVERSOFECOSYSTEMCHANGE
2EPORTSOFTHE)NTERGOVERNMENTAL0ANELON#LIMATE
#HANGE�WHICHPROVIDETHELATESTSCIENTIlCANDTECHNICAL
ASSESSMENTSOFHUMANINDUCEDCLIMATECHANGE�INCLUD
INGITSOBSERVEDANDPROJECTEDIMPACTSONTHEWORLD�S
ECOSYSTEMSANDECOSYSTEMSERVICESSUCHASFRESHWATER

s
s

s

s

s

s

s

4HE)NTERNATIONAL!SSESSMENTOF
!GRICULTURAL3CIENCEAND4ECHNOL
OGYFOR$EVELOPMENT�WHICHREVIEWS
GLOBALTRENDSINDEMOGRAPHICS�ECONOMICS�
WATERUSE�LANDCOVERCHANGE�ANDTECHNOLOGYINRELATION
TOAGRICULTURE�

%CONOMICVALUATION
4HEWEBSITEINCLUDESINFORMATIONANDLINKSREGARD

INGECONOMICVALUATIONOFECOSYSTEMSERVICES�%CONOMIC
VALUATIONISTHEATTEMPTTOASSIGNQUANTITATIVEVALUESTO
ECOSYSTEMSERVICESSUCHASCARBONSEQUESTRATION�RECREATION�
ANDWATERSHEDPROTECTION�%CONOMICVALUATIONCANSERVEA
NUMBEROFBUSINESSPURPOSES�INCLUDINGCOMMUNICATINGTHE
VALUEOFECOSYSTEMSERVICES�COMPARINGTHECOSTSANDBENElTS
OFANINVESTMENTINECOSYSTEMRESTORATIONORPROTECTION�AND
IDENTIFYINGPOSSIBLEMARKETVALUESORREVENUESTREAMSFROM
ANECOSYSTEMSERVICE�#ONDUCTINGANECONOMICVALUATIONOF
SPECIlCECOSYSTEMSERVICESMAYBEANACTIVITYSOMECOM
PANIESCONDUCTDURINGSTEP�OFTHE%32�STRATEGYDEVELOP
MENT	�#OMPANIESTYPICALLYENGAGEEXTERNALASSISTANCEWHEN
CONDUCTINGTHESEVALUATIONS�

)SSUESPECIlCTOOLS
4HEWEBSITEINCLUDESDESCRIPTIONSANDLINKSTOANUMBER

OFTOOLSANDRESOURCESTHATMAYASSISTWITHINDEPTHANALYSIS
OFPARTICULARECOSYSTEMSERVICES�DRIVERSOFECOSYSTEMCHANGE�
ORBUSINESSSTRATEGIESTOMANAGERISKSANDOPPORTUNITIES�4HE
WEBSITEPROVIDESGUIDANCEONWHENTHESETOOLSMAYBEMOST
RELEVANTINTHE%32PROCESS�

3ECTORSPECIlCTOOLS
4HEWEBSITEALSOPROVIDESANOVERVIEWANDLINKSTOTOOLS

ANDRESOURCESTHATMAYHELPCOMPANIESINPARTICULARINDUSTRIES
ASSESSTHEIRDEPENDENCEANDIMPACTONECOSYSTEMS�BUSINESS
RISKSANDOPPORTUNITIES�ANDSTRATEGIESFORMANAGINGTHEM�
)TIDENTIlESTHE%32STEPSWHERETHESETOOLSMAYPROVIDETHE
MOSTASSISTANCE�

4HERESOURCESWEBSITEWILLBEUPDATEDASNEWSUPPORT
TOOLSBECOMEAVAILABLE�

s

2ESOURCES
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0ERROT-A¦TRE�$������4HE6ITTEL0AYMENTSFOR%COSYSTEM
3ERVICES�!h0ERFECTv0%3#ASE�,ONDON�)NTERNATIONAL)NSTI
TUTEFOR%NVIRONMENTAND$EVELOPMENT�

-ALAVASI�%�/�AND*�+ELLENBERG������0ROGRAM
FOR0AYMENTSFOR%COLOGICAL3ERVICESIN#OSTA2ICA�!VAILABLE
AT�HTTP���WWW��GSU�EDU�^WWWCEC�SPECIAL�LR?ORTIZ?
KELLENBERG?EXT�PDF

)3)3������)S"IODIVERSITYA-ATERIAL2ISKFOR#OMPANIES�
,ONDON�)3)3!SSET-ANAGEMENTPLC�

-AUGHAN�2�h0OTLATCH#ORP�TO#HARGE&EESFOR!CCESSTO
.�)DAHO&ORESTSv3EATTLE0OST)NTELLIGENCER�/CTOBER�������

"AYON�2�h-AKING-ONEYIN%NVIRONMENTAL$ERIVATIVESv
4HE-ILKEN)NSTITUTE2EVIEW�1������0OWICKI�#�2�h%CO
3OLUTIONS0LAYS+EY2OLEIN,ANDMARK#ONSERVATION$EAL�v
%02)*OURNAL/NLINE�&EBRUARY��������,ASHLEY�$������
-ARKET"ASED#ASE3TUDIES)NVOLVING%CO!SSET-ANAGEMENT
/N.ON-INED,ANDS�'REEN6EST,,#�

&ORMOREINFORMATIONABOUTTHE-ILLENNIUM%COSYSTEM
!SSESSMENT�SEEWWW�MAWEB�ORG�

-ILLENNIUM%COSYSTEM!SSESSMENT������%COSYSTEMSAND
(UMAN7ELLBEING�3YNTHESIS�7ASHINGTON�$#�)SLAND0RESS�

4HEOTHERECOSYSTEMSERVICERATEDAShENHANCEDvISGLOBAL
CLIMATEREGULATION�CARBONSEQUESTRATION	�!CCORDINGTOTHE
-ILLENNIUM%COSYSTEM!SSESSMENT�FORESTSANDSOILSWEREA
NETSOURCEOFCARBONDIOXIDE�#/�	EMISSIONSOVERTHEPAST
TWOCENTURIES�!PPROXIMATELY��PERCENTOF#/�EMISSIONS
CAMEFROMLANDUSECHANGE�PRIMARILYTHROUGHDEFORESTATION�
WHILETERRESTRIALECOSYSTEMSABSORBEDAPPROXIMATELYONLYA
THIRDOFALL#/�EMISSIONSDURINGTHATTIMEPERIOD�$URING
THE����SAND����S�HOWEVER�TERRESTRIALECOSYSTEMSWERE
ANET#/�SINK�4HEYWERETHESOURCEOFABOUT��PERCENT
OF#/�EMISSIONS�FOSSILFUELSACCOUNTEDFORTHEREST�BUT
ABSORBEDAPPROXIMATELYATHIRDOFTOTAL#/�EMISSIONSDUR
INGTHATTIMEPERIOD�4HEREFORE�THEABILITYOFECOSYSTEMSTO
SEQUESTERCARBONINTHE����SAND����SWAShENHANCEDv
RELATIVETOTHEPASTTWOCENTURIES�.EVERTHELESS�DEFORESTA
TIONISSTILLAMAJORSOURCEOFMANMADE#/�EMISSIONSAND
EFFORTSTOCURBDEFORESTATIONWOULDHELPREDUCEGREENHOUSE
GASCONCENTRATIONSINTHEATMOSPHERE�3OURCE�-ILLENNIUM
%COSYSTEM!SSESSMENT������%COSYSTEMSAND(UMAN7ELL
BEING�#URRENT3TATEAND4RENDS�7ASHINGTON�$#�)SLAND0RESS�

5NITED.ATIONS������7ORLD0OPULATION0ROSPECTSn
4HE����2EVISION�%XECUTIVE3UMMARY�.EW9ORK�5NITED
.ATIONS�$EPARTMENTOF%CONOMICAND3OCIAL!FFAIRS�
0OPULATION$IVISION�

3EE-ILLENNIUM%COSYSTEM!SSESSMENT������
%COSYSTEMSAND(UMAN7ELLBEING�/PPORTUNITIESAND#HAL
LENGESFOR"USINESSAND)NDUSTRY�7ASHINGTON�$#�7ORLD
2ESOURCES)NSTITUTE�)3)3������)S"IODIVERSITYA-ATERIAL2ISK
FOR#OMPANIES�,ONDON�)3)3!SSET-ANAGEMENTPLC�

&ORGUIDANCEONHOWTOMEASURECORPORATEGREENHOUSE
GASEMISSIONS�SEE7ORLD2ESOURCES)NSTITUTEAND7"#3$�
�����4HE'REENHOUSE'AS0ROTOCOL�!#ORPORATE!CCOUNTING
AND2EPORTING3TANDARD�2EVISED%DITION	�7ASHINGTON�$#�
7ORLD2ESOURCES)NSTITUTEAND7"#3$�

.OTES
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"UCHMANN�3�,�AND'�0�.ABHAN������4HE&ORGOTTEN
0OLLINATORS�7ASHINGTON�$#�)SLAND0RESS�

)NTERGOVERNMENTAL0ANELON#LIMATE#HANGE�)0##	�
�����#LIMATE#HANGE����n)MPACTS�!DAPTATIONAND6UL
NERABILITY�#ONTRIBUTIONOF7ORKING'ROUP))TOTHE&OURTH
!SSESSMENT2EPORTOFTHE)0##�#AMBRIDGE�5+�#AM
BRIDGE5NIVERSITY0RESS�

$EADZONESAREVASTREGIONSOFOXYGENDEPLETEDWATERS
THATSTRESSAQUATICECOSYSTEMS�$EADZONESCANLEADTOlSH
KILLS�ECOSYSTEMCOLLAPSE�ANDECONOMICDAMAGETOSHELLlSH�
RECREATIONALlSHING�ANDOTHERINDUSTRIES�

5NITED3TATES$EPARTMENTOF!GRICULTURE�
.ATIONAL!GRICULTURE,IBRARY�.ATIONAL)NVASIVE3PECIES
)NFORMATION#ENTER�!VAILABLEAT�HTTP���WWW�INVASIVES
PECIESINFO�GOV�ANIMALS�EAB�SHTML�4HE.ATURE#ONSERVANCY�
!VAILABLEAT�HTTP���WWW�NATURE�ORG�EARTH�GRASSLANDS�COVER
STORY�HTML�(UNGARIAN-INISTRYOF%NVIRONMENTAL0ROTECTION
AND7ATER2ESOURCES������)NVASIVE!LIEN3PECIESIN(UNGARY�
"UDAPEST�4HE7ORLD#ONSERVATION5NION�'LOBAL)NVASIVE
3PECIES$ATABASE�!VAILABLEAT�HTTP���WWW�ISSG�ORG�DATABASE��
#ORNELL5NIVERSITYESTIMATESTHATNONNATIVEINVASIVESPECIES
CAUSEECONOMICLOSSESOF����TRILLIONPERYEARWORLDWIDE�
����BILLIONINTHE5NITED3TATESALONE�AND���BILLIONIN
"RAZILALONE�3OURCE�%NVIRONMENTAL.EWS3ERVICE������
h"RAZIL3TRUGGLESTO#ONTROL)NVASIVE!NIMALSAND0LANTS�v
/CTOBER�������!VAILABLEAT�HTTP���WWW�ENSNEWSWIRE�
COM�ENS�OCT����������������ASP

'LOBAL%NVIRONMENTAL-ANAGEMENT)NITIATIVE�
h!NHEUSER"USCH)NC��%XPLORING7ATER#ONNECTIONS
!LONGTHE3UPPLY#HAIN�v#ASESTUDYFORMODULE�OF
#ONNECTINGTHE$ROPS4OWARD#REATIVE7ATER3TRATEGIES�!
7ATER3USTAINABILITY4OOL�!VAILABLEAT�HTTP���WWW�GEMI�
ORG�WATER�ANHEUSER�HTM

)NTERNATIONAL2IVERS������$AMSINTHE#ORDILLERA�!VAIL
ABLEAT�HTTP���INTERNATIONALRIVERS�ORG�lLES��������
CORDDAMS�PDF

#OMMITTEEONTHE3TATUSOF0OLLINATORSIN.ORTH!MERICA�
.ATIONAL2ESEARCH#OUNCIL������3TATUSOF0OLLINATORSIN
.ORTH!MERICA�!VAILABLEAT�HTTP���BOOKS�NAP�EDU�OPENBOOK�
PHP�RECORD?ID������

0OTTER�+�7������h%STIMATING0OTENTIAL2EDUCTION
&LOOD"ENElTSOF2ESTORED7ETLANDS�v7ATER2ESOURCES
5PDATE�5NIVERSITY#OUNCILON7ATER2ESOURCES��������
5�3�%NVIRONMENTAL0ROTECTION!GENCY������7ETLANDS�
0ROTECTING,IFEAND0ROPERTYFROM&LOODING�%0!���&��
����!CCORDINGTOTHE%NVIRONMENTAL0ROTECTION!GENCY�
RESTORINGTHE���YEARmOODZONEOFTHEUPPER-ISSISSIPPI
lVESTATEWATERSHEDWOULDALLOWECOSYSTEMSTOSTOREAN
ADDITIONAL��MILLIONACREFEETOFmOODWATER�THEVOLUME
OFTHE'REAT&LOODOF�����ANDSAVEMORETHAN���BILLION
INPROJECTEDmOODDAMAGECOSTS�

&EDER�"�*�h7INNERSAS7ELLAS,OSERSINTHE'REAT&LOOD
OF����v.EW9ORK4IMES�!UGUST��������

-IRANDADA#RUZ�3������h3UCCESS3TORIESFROM,ATIN
!MERICAANDTHE#ARIBBEAN�2ATIONALIZATIONOF7ATER5SEAT
A3UGAR-ILL�v6IENNA�5NITED.ATIONS�)NDUSTRIAL$EVELOP
MENT/RGANIZATION�!VAILABLEAT�HTTP���WWW�UN�ORG�ESA�
EARTHSUMMIT�MEX�HTM

"USINESSFOR3OCIAL2ESPONSIBILITY������h7ATER)SSUES
)SSUE"RIEF�v!VAILABLEAT�HTTP���WWW�BSR�ORG�INSIGHT�
ISSUEBRIEFDETAILS�CFM�$OCUMENT)$�������LEADERSHIP

'LOBAL%NVIRONMENTAL-ANAGEMENT)NITIATIVE�h$U0ONT�
-ANAGING3TRATEGIC2ISKTHROUGH)NNOVATIVE7ASTEWATER
4REATMENT�v!VAILABLEAT�HTTP���WWW�GEMI�ORG�WATER�DU
PONT�HTM

$URST�0�"��4�2�7AGGENER�4�%NTERS�AND4�,�#HENG�
EDS������&ORESTS/UTOF"OUNDS�)MPACTSAND%FFECTIVENESS
OF,OGGING"ANSIN.ATURAL&ORESTSIN!SIA0ACIlC�"ANGKOK�
4HAILAND�&OODAND!GRICULTURAL/RGANIZATION�2EGIONAL
/FlCEFOR!SIAANDTHE0ACIlC�



4(%#/20/2!4%%#/3934%-3%26)#%32%6)%7

""#�h&ISH1UOTAS!IMTO(ALT$ECLINE�v$ECEMBER���
�����!VAILABLEAT�HTTP���NEWS�BBC�CO�UK���HI�EUROPE�
��������STM

$UECK�#�h3AMLING3UBSIDIARY5NDER&IREOVER)LLEGAL
,OGGINGIN'UYANA�v3OUTH#HINA-ORNING0OST�/CTOBER���
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