
%#/3934%-3%26)#%3
!'UIDEFOR$ECISION-AKERS

*!.%42!.'!.!4(!.

#)!2!2!5$3%00(%!2.%

.)#/,!3,5#!3

&2!.#%3)27).

-/.)+!:52%+

+!2%."%..%44

.%6),,%!3(

0!5,7%34

4HE$ECISION�!lCTIONALSTORYABOUTACOMMUNITYFACINGECOSYSTEMCHANGE0,53





%#/3934%-3%26)#%3
!'UIDEFOR$ECISION-AKERS

*!.%42!.'!.!4(!.

#)!2!2!5$3%00(%!2.%

.)#/,!3,5#!3

&2!.#%3)27).

-/.)+!:52%+

+!2%."%..%44

.%6),,%!3(

0!5,7%34



%ACH7ORLD2ESOURCES)NSTITUTEREPORTREPRESENTSATIMELY�SCHOLARLYTREATMENTOFASUBJECTOFPUBLICCONCERN�
72)TAKESRESPONSIBILITYFORCHOOSINGTHESTUDYTOPICSANDGUARANTEEINGITSAUTHORSANDRESEARCHERSFREEDOMOF
INQUIRY�)TALSOSOLICITSANDRESPONDSTOTHEGUIDANCEOFADVISORYPANELSANDEXPERTREVIEWERS�5NLESSOTHERWISESTATED�
HOWEVER�ALLTHEINTERPRETATIONANDlNDINGSSETFORTHIN72)PUBLICATIONSARETHOSEOFTHEAUTHORS�ANDDONOTNECESSARILY
REmECTTHEVIEWSOF72)ORTHECOLLABORATINGORGANIZATIONS�

#OPYRIGHTÚ����7ORLD2ESOURCES)NSTITUTE�!LLRIGHTSRESERVED�

)3".�������������

,IBRARYOF#ONGRESS#ONTROL.UMBER�����������

#OVERANDTITLEPAGEIMAGESBY'ETTY)MAGESAND(ISASHI!RAKAWA�WWW�EMERALD�ST	



&/2%7/2$ I

!#+./7,%$'-%.43 III

35--!29 IV

#(!04%2��)NTRODUCTION �

%COSYSTEMSERVICESANDDEVELOPMENT �

#ONDITIONANDTRENDSOFECOSYSTEMSERVICES �

%NTRYPOINTSFORMAINSTREAMINGECOSYSTEMSERVICES �

!BOUTTHISGUIDE �

4HE$ECISION�7HERETHE3ECRETARYCONNECTSECOSYSTEMSANDHUMANWELLBEING ��

#(!04%2��&RAMINGTHE,INKBETWEEN$EVELOPMENTAND%COSYSTEM3ERVICES ��

-AKETHECONNECTIONSBETWEENECOSYSTEMSANDDEVELOPMENT ��

"UILDEFFECTIVEPROCESSESFORASSESSINGECOSYSTEMSERVICESANDSELECTINGPOLICIES ��

!PPLYTHEFRAMEWORKANDPRINCIPLES�!MINICASESTUDY ��

4HE$ECISION�7HERETHE3ECRETARYTRIESTOEXPLAINECOSYSTEMSERVICESATA

 CABINETMEETINGANDAPROCESSISCREATED ��

#(!04%2��!SSESSING2ISKSAND/PPORTUNITIES2ELATEDTO%COSYSTEM3ERVICES ��

3TEPONE�)DENTIFYTHEECOSYSTEMSERVICESINPLAY ��

3TEPTWO�3CREENTHEECOSYSTEMSERVICESFORRELEVANCE ��

3TEPTHREE�!SSESSTHECONDITIONANDTRENDSOFTHERELEVANTECOSYSTEMSERVICES ��

3TEPFOUR�!SSESSTHENEEDFORANECONOMICVALUATIONOFSERVICES ��

3TEPlVE�)DENTIFYECOSYSTEMSERVICERISKSANDOPPORTUNITIES ��

4HE$ECISION�7HERETHETECHNICALTEAMGOESTOWORK ��

#(!04%2��%XPLORING&UTURE4RENDSIN%COSYSTEM3ERVICES ��

7HYEXPLOREALTERNATIVEFUTURES ��

4HESCENARIOSAPPROACH ��

"ENElTSOFASCENARIOSPROCESS ��

4HE$ECISION�7HERETHE-AYORANDTHECOMMUNITYEXPLORETHEFUTURE ��

#(!04%2��#HOOSING0OLICIESTO3USTAIN%COSYSTEM3ERVICES ��

)NCORPORATEECOSYSTEMSERVICERISKSANDOPPORTUNITIESINTODEVELOPMENTSTRATEGIES ��

2EVIEWTHELEGALFRAMEWORKANDPOLICYOPTIONSFORSUSTAININGECOSYSTEMSERVICES ��

#HOOSEPOLICIESTOSUSTAINECOSYSTEMSERVICES ��

!DOPTALEARNINGAPPROACHTOIMPLEMENTINGPOLICIES ��

4HE$ECISION�7HEREADECISIONISMADE ��

#/.#,53)/.�!N%COSYSTEM3ERVICES!PPROACHFORRECONCILINGDEVELOPMENTANDNATURE ��

4ABLEOF#ONTENTS



4!",%3

 ��� ,INKING$EVELOPMENT'OALSAND%COSYSTEM3ERVICES �

 ��� %COSYSTEM3ERVICES�'LOBAL3TATUSAND4RENDS �

 ��� %NTRY0OINTSFOR-AINSTREAMING%COSYSTEM3ERVICES �

 ��� ,ISTOF%COSYSTEM3ERVICES ��

 ��� #OMMON%COSYSTEM3ERVICESAND$RIVERSBY%COSYSTEM4YPE ��

 ��� -ETHODSTO!SSESS%COSYSTEM3ERVICES ��

 ��� )NDICATORS5SEDTO!SSESSTHE1UANTITYAND1UALITYOF&RESHWATER ��

 ��� 2IO'RANDE�%COSYSTEM3ERVICE$EPENDENCIES�4RENDSAND)MPACTSOF$RIVERS ��

 ��� #OMMON%CONOMIC6ALUATION-ETHODS ��

 ��� %XAMPLESOF%COSYSTEM3ERVICE4RADEOFFS ��

 ��� 3TEPSIN3CENARIO$EVELOPMENTAND2ELEVANCETO0OLICYMAKING ��

 ��� /PTIONSFOR#OMPARING3CENARIOS ��

 ��� 2IO'RANDE�!SSUMPTIONSABOUT%COSYSTEM$RIVERSAND2ESULTING#HANGESFOR4WO3CENARIOS ��

 ��� 0OLICY/PTIONSFOR3USTAINING%COSYSTEM3ERVICES ��

 ��� $ESIGN#RITERIAFOR3ELECTING0OLICIES ��

 ��� 0OLICIESTO2EDUCE,AND#ONVERSIONIN2IO'RANDE7ATERSHED ��

 ��� $ESIGN#RITERIAFOR0ROPOSED0OLICY/PTION�%STABLISH0ROTECTED!REAS ��

&)'52%3

 ��� 4HE2ELATIONSHIPBETWEEN$EVELOPMENTAND%COSYSTEM3ERVICES �

 ��� #OMPARINGTHE%CONOMICAND3OCIAL6ALUEOF-ANGROVESAND3HRIMP&ARMS �

 ��� -ILLENNIUM%COSYSTEM!SSESSMENT#ONCEPTUAL&RAMEWORKOF)NTERACTIONS!MONG

%COSYSTEM3ERVICES�(UMAN7ELLBEING�AND$RIVERSOF#HANGE ��

 ��� 4HE,INKSBETWEEN%COSYSTEM3ERVICESAND(UMAN7ELLBEING ��

 ��� &ISH,ANDINGSOF.ORTH!TLANTIC#ODOFF.EWFOUNDLAND ��

 ��� /VERVIEWOF3TEPSIN!SSESSING2ISKSAND/PPORTUNITIES2ELATEDTO%COSYSTEM3ERVICES ��

 ��� 6ALUEOF3ERVICES0ROVIDEDBY#ONVERTEDAND3USTAINABLY-ANAGED%COSYSTEMS ��

 ��� 4OOLSFOR!DDRESSING&UTURE5NCERTAINTYAND#OMPLEXITY ��

"/8%3

 ��� -AIN&INDINGSOFTHE-ILLENNIUM%COSYSTEM!SSESSMENT �

 ��� !PPLICATIONSOFAN%COSYSTEM3ERVICES!PPROACH ��

 ��� "IODIVERSITYANDTHE0ROVISIONOF.ATURAL0EST#ONTROL ��

 ��� 4HE!UTHORITYOF3CIENTIlC#ONSENSUS ��

 ��� %NGAGING,OCAL#OMMUNITIESINTHE!SSESSMENTOF%COSYSTEM3ERVICES ��

 ��� 3UPPLYING.EW9ORK#ITYWITH#LEAN$RINKING7ATER�

7ATERSHED%COSYSTEM3ERVICESVERSUS&ILTRATION0LANT ��

 ��� )SSUESTO4HINKABOUT7HEN'ATHERINGAND!SSESSING%COSYSTEM3ERVICES$ATA ��

 ��� %CONOMIC6ALUATIONIN0RACTICE�6ALUING#OASTAL2ESOURCESINTHE#ARIBBEAN ��

 ��� 4OOLSFOR!NALYZING4RADEOFFS ��

 ��� 3CENARIOSFORTHE#ARIBBEAN3EA ��

 ��� 4HE'LOBAL3CENARIOSOFTHE-ILLENNIUM%COSYSTEM!SSESSMENTANDTHEIR/UTCOMES ��

 ��� 4AKINGA"ROAD�3USTAINED!PPROACH�6ITTEL�S%XPERIENCE ��

,ISTOF4ABLES�&IGURESAND"OXES



4
HE"RAZILIANBASINOFTHE!MAZON2IVERHOLDS
THEWORLD�SLARGESTEXPANSEOFTROPICALFOREST�)T
DIRECTLYSUSTAINSTHELIVELIHOODSOFMEMBERSOF
HUNDREDSOF)NDIANTRIBESASWELLASCITYDWELL
ERS�FARMERS�ANDRANCHERS�4HEFORESTSARENOT

ONLYVITALTOTHENATIONALECONOMY�BUTALSOTOPEOPLEAROUND
THEGLOBE�+NOWNASTHEh,UNGSOFOUR0LANET�v!MAZONFOR
ESTSCONTINUOUSLYRECYCLECARBONDIOXIDEINTOOXYGEN�CLEANING
AIRANDREGULATINGREGIONALANDGLOBALCLIMATE�

0UGET3OUND�ALARGESALTWATERESTUARYINTHE5�3�0A
CIlC.ORTHWEST�ISONEOFTHEWORLD�SMOSTPRODUCTIVEAND
BIOLOGICALLYDIVERSEECOSYSTEMS�#ARVEDBYGLACIERSANDFED
BYTHOUSANDSOFRIVERSANDSTREAMS�ITPROVIDESAHABITATFOR
THEICONIC0ACIlCSALMON�)TALSOPROVIDESmOODPROTECTION�
NATURALSTORMWATERMANAGEMENT�DRINKINGWATERPRODUCTION
ANDlLTRATION�ANDRECREATIONFORITSRESIDENTSANDTHEMANY
WHOCOMETOVISIT�

7HATDOTHESETWOTREASURES�THE"RAZILIAN!MAZONAND
0UGET3OUND�HAVEINCOMMON�"OTHAREUNDERGOINGRAPID
CHANGEASARESULTOFHUMANPRESSUREANDCLIMATECHANGE�
/NElFTHOFTHE"RAZILIAN!MAZONHASBEENDEFORESTEDBY
LOGGERS�FARMERS�ANDRANCHERS�0UGET3OUNDFACESENVIRON
MENTALCHALLENGESRANGINGFROMWATERPOLLUTIONANDTOXIC
LADENSEDIMENTSTOLOSSOFHABITAT�,IKETHISGUIDE�BOTH
REGIONSAREPIONEERINGWAYSTORECONCILEDEVELOPMENTAND
ENVIRONMENTGOALS�NOTJUSTFORTHESAKEOFNATURE�BUTALSO
FORTHESAKEOFPEOPLE�

2ECONCILINGDEVELOPMENTANDNATUREISCHALLENGING
BECAUSEWEHAVETRADITIONALLYPUTTHESETWOGOALSINSEPARATE
BOXES�SEPARATEACADEMICDISCIPLINES�SEPARATEGOVERNMENT
AGENCIES�ANDCORRESPONDINGLYSEPARATELAWSANDPOLICIES�
$EVELOPMENTPLANNERSTOOOFTENASSUMETHATTHENATURALAS
SETSTHATDEVELOPMENTDEPENDSON�FRESHWATER�NATURALHAZARD
PROTECTION�POLLINATION�TONAMEJUSTAFEW�WILLALWAYSBE
THERE�#ONSERVATIONISTS�ONTHEOTHERHAND�AREOFTENPREOC
CUPIEDWITHMINIMIZINGTHENEGATIVEIMPACTSOFDEVELOPMENT
ONNATUREORPUTTINGITOFFLIMITSTOPEOPLE�4HEFULLEXTENTOF

&OREWORD
OURDEPENDENCYONNATURE�SBENElTS�ORECOSYSTEMSERVICES�IS
SELDOMTAKENINTOACCOUNTBYEITHER�

)TISEASYFORMANYOFUSTOFORGETOURCONNECTIONTONATURE�
7EHAVECLEANWATERATTHETURNOFAFAUCET�ADIVERSESELECTION
OFFRUIT�VEGETABLES�ANDMEATONTHESHELVESOFAGROCERYSTORE�
7EHAVENOIDEAABOUTTHEHEALTHOFTHEECOSYSTEMSSUPPLYING
THESESERVICES�!NDWEARELARGELYUNAWAREOFHOWOURCHOICES
AFFECTTHEHEALTHOFTHESEECOSYSTEMS�0ERHAPSTHISISPARTLY
BECAUSEAROUNDTHEWORLD�"RAZILANDTHE5NITED3TATES
INCLUDED�MORETHANHALFOFUSLIVEINURBANAREASTHATUSE
THREEFOURTHSOF%ARTH�SNATURALRESOURCES�7ESELDOMPAYFOR
MANYOFTHEBENElTSNATUREPROVIDES�THElLTERINGPOWEROF
WETLANDSORMANGROVESORTHECLIMATECONTROLOFFORESTS�

4HANKSTOTHE-ILLENNIUM%COSYSTEM!SSESSMENT�THE
lRSTGLOBALCHECKUPOFOURECOSYSTEMSANDTHEIRCAPACITYTO
PROVIDEUSWITHECOSYSTEMSERVICES�WENOWKNOWTHATWECAN
NOLONGERAFFORDTOTAKENATURE�SBENElTSFORGRANTED�&IFTEEN
OUTOF��ECOSYSTEMSERVICESASSESSEDAREALREADYDEGRADED�
THREATENINGOURABILITYTOBUILDVIBRANTCOMMUNITIES�

4HETIMEHASCOMETOSTOPPUTTINGDEVELOPMENTANDENVI
RONMENTINSEPARATEBOXES�ANDINSTEADACKNOWLEDGETHATTHE
TWOAREINEXTRICABLYBOUNDTOGETHER�-AKINGTHESELINKSISAT
THEHEARTOFTHE7ORLD2ESOURCES)NSTITUTEMISSION�INCREAS
INGPROSPERITYANDPROTECTINGTHEPLANET�)TISALSOWHATTHIS
GUIDEISALLABOUT�

4HEGUIDEUSESECOSYSTEMSERVICES�THEBENElTSOFNA
TURE�TOMAKETHELINKBETWEENNATUREANDDEVELOPMENT�
4HESESERVICESINCLUDEFOODANDlBERANDFUELBUTALSOTHE
LARGELYUNPRICEDSERVICESOFCLEANAIRANDCLEANWATER�NATURAL
HAZARDPROTECTION�POLLINATION�ANDSPIRITUALSUSTENANCE�)N
POLICYMAKING�NATURE�SGOODSANDSERVICESBELONGINTHESAME
CATEGORYASTHEASSETSOFCAPITALANDLABOR�4HELANGUAGEOF
ECOSYSTEMSERVICESPROVIDESAWAYFORPOLICYMAKERSTOIDENTIFY
HOWADECISIONDEPENDSONNATURE�SmOWANDHOWADECISION
WILLINTURNAFFECTTHEmOW�)TINCREASESOURABILITYTOUNDER
STANDANDMAKETRADEOFFSACROSSECOSYSTEMSERVICES�INSPACE
ANDTIME�ANDINDOINGSOWINMOREANDLOSELESS�

4HEGUIDEDRAWSONOUREARLYEXPERIENCEINMEASURINGAND
MANAGINGMULTIPLEECOSYSTEMSERVICESTOOUTLINEHOWTOASSESS
THESERVICESDEVELOPMENTDEPENDSONANDAFFECTS�HOWTOUSE
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SCENARIOSTOEXPLORETHEFUTURE�ANDHOWTOCHOOSEPOLICIES
THATSUSTAINECOSYSTEMSFORDEVELOPMENT�)TALSOUSESANOVEL
APPROACH�)TTELLSAlCTIONALSTORYABOUTACITYGRAPPLINGWITH
PREVENTINGmOODSANDPROVIDINGCLEANWATERWHILEHELPING
THECOUNTRYRAISEANDSELLBIOFUELS�4HESTORYILLUSTRATESTHE
DIFlCULTTRADEOFFSTHATPOLICYMAKERSFACEINMANYPARTSOF
THEWORLD�HOWTOPROVIDECLEANERENERGYANDJOBSBUTAVOID
INCREASINGFOODANDLANDPRICESANDENDANGERINGFORESTSAND
CLEANWATER�4HEPOLITICSANDPOWERPLAYSAPTLYCAPTUREDBY
THESTORYWILLBEFAMILIARTOMANYOFYOU�

#HOICESABOUTBIOFUELAREJUSTONEEXAMPLEOFTHEINTRICA
CIESPOSEDBYDECISIONSTORECONCILEDEVELOPMENTANDNATURE�
"RAZILBRINGSEXPERIENCEINTRYINGTOBALANCETHEDEMANDFOR
LANDFORGROWINGSUGARCANE�RAISINGOTHERCROPS�ORGRAZING
ANIMALSWHILEAVOIDINGFRAGMENTATIONOFTHEFORESTS�0UGET
3OUNDISDEVELOPINGANECOSYSTEMWIDEROADMAPTORESTORE
THEHEALTHOFTHE3OUNDBY�����%VENMOREDAUNTINGARE
CHOICESABOUTCLIMATECHANGE�

7ENOWKNOWTHEGLOBALCLIMATEISCHANGINGANDAT
THESAMETIMEOURNATURALASSETSAREDWINDLING�4HESETWO
TRENDSAREONACOLLISIONCOURSE�ANDTHECONSEQUENCESWILL
BEFELTBYALL�BUTESPECIALLYBYTHEPOORAMONGUS�#LIMATE
CHANGEAFFECTSTHEQUANTITY�QUALITY�ANDTIMINGOFECOSYSTEM
SERVICESSUCHASWATERFORPOWER�IRRIGATION�ANDHOUSEHOLD
ANDSACREDUSE�)NVESTINGINRESTORINGANDMAINTAINING
HEALTHYECOSYSTEMSMAYBEOURBESTINSURANCEAGAINSTCLIMATE
CHANGE�&ORESTSHELPREGULATECLIMATEBYABSORBINGCARBON
DIOXIDEFROMTHEATMOSPHERE�-ANGROVESANDWETLANDSAFFORD

&OREWORD

PROTECTIONAGAINSTmOODS�(EALTHY�RESILIENTECOSYSTEMSWILL
BEMORECAPABLEOFADAPTINGTOCLIMATECHANGEANDBUFFERING
ABRUPTCHANGESINTHESUPPLYOFECOSYSTEMSERVICESCRITICALTO
OURWELLBEING�

)FWEWANTTOPASSTHESENATURALASSETSONTOOURCHILDREN
ANDTHOSEWHOFOLLOWTHEM�WEMUSTDOABETTERJOBOFREC
ONCILINGHUMANDEVELOPMENTANDECOSYSTEMPROTECTION�4HIS
GUIDEAIMSTOSHOWTHEWAY�
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(
UMANWELLBEINGUTTERLYDEPENDSONNATURE�
$EVELOPMENT�DElNEDBROADLYTOENCOMPASS
SOCIAL�ECONOMIC�ANDENVIRONMENTALASPECTS
OFGROWTH�AIMSTOIMPROVEHUMANWELLBE
ING�$ESPITETHEINEXTRICABLECONNECTIONS�

DEVELOPMENTANDNATUREHAVEFREQUENTLYBEENCONSIDEREDIN
ISOLATIONOREVENINOPPOSITION�4HISGUIDEAIMSTOHELPDECI
SIONMAKERSRECONCILETHETWOBYOUTLININGHOWAN%COSYSTEMS
3ERVICES!PPROACHCANBEINCORPORATEDINTOEXISTINGDECISION
MAKINGPROCESSESTOSTRENGTHENDEVELOPMENTSTRATEGIES�)TIS
INTENDEDFORUSEBYACITYMAYOR�ALOCALPLANNINGCOMMISSION
MEMBER�APROVINCIALGOVERNOR�ANINTERNATIONALDEVELOPMENT
AGENCYOFlCIAL�ORANATIONALMINISTEROFlNANCE�ENERGY�WATER�
ORENVIRONMENTANDTHOSEWORKINGFORTHEM�

$ECISIONMAKERSMAYBEFOCUSEDONREDUCINGPOVERTY�
INCREASINGFOODPRODUCTION�STRENGTHENINGRESILIENCETO
CLIMATECHANGE�ORPRODUCINGENERGY�4HEDEVELOPMENT
PROJECTSANDPOLICIESINTENDEDTOMEETTHESEGOALSOFTENGO
FORWARDUNWITTINGLYATTHEEXPENSEOFNATURE�ADAMTO
PRODUCEELECTRICITYREDUCESlSHPOPULATIONS�ANATIONALPLANTO
EXPANDAGRICULTUREMAYINCREASEDEFORESTATIONLEADINGTOSOIL
EROSIONANDmOODING�5LTIMATELY�THEDEVELOPMENTGOALSARE
UNDERMINEDASTHEEFFECTSOFTHESETRADEOFFSAREFELTBYPEOPLE
WHODEPENDONNATUREFORTHEIRLIVELIHOODANDWELLBEING�
WHETHERITISlSHSTOCKSFORFOOD�PROTECTIONFROMDOWNSTREAM
mOODING�ORSPIRITUALSUSTENANCE�

4HISGUIDEEXPLAINSHOWTOIMPROVETHEOUTCOMEOFTHESE
TRADEOFFSINDECISIONMAKING�)TBUILDSONEXISTINGEXPERIENCE
WITHMULTIPLEUSEECOSYSTEMMANAGEMENT�ECOSYSTEM
RESTORATION�ANDCONSERVATIONPLANNING�BUTIDENTIlES
ECOSYSTEMSERVICESMOREEXPLICITLY�)TRESPONDSTOTHElNDINGS
OFTHE-ILLENNIUM%COSYSTEM!SSESSMENT�AFOURYEARGLOBAL
EFFORTINVOLVINGMORETHAN�����EXPERTSTHATASSESSED
THECONDITIONANDTRENDSOFTHEWORLD�SECOSYSTEMS�4HE
!SSESSMENTFOUNDTHATINTHELASTHALFOFTHE��THCENTURY�
HUMANSCHANGEDECOSYSTEMSMORERAPIDLYANDEXTENSIVELY

THANINANYCOMPARABLEPERIODOFHISTORY�PRIMARILYTOMEET
GROWINGNEEDSFORFOOD�FRESHWATER�TIMBER�lBER�ANDFUEL�
4HESECHANGESHAVERESULTEDINSIGNIlCANTBENElTSTOHUMANS�
INCLUDINGIMPROVEMENTSINHEALTHANDAREDUCTIONINTHE
PROPORTIONOFMALNOURISHEDPEOPLE�(OWEVER�THESEGAINS
HAVECOMEATANINCREASINGCOST�

!SECOSYSTEMSHAVEBEENALTERED�MANYOFTHEIRGOODSAND
SERVICES�THEFOODANDFRESHWATER�THEREGULATINGSERVICES�
ANDCULTURALBENElTSTHEYPROVIDE�AREINJEOPARDY�4WO
THIRDSOFTHEECOSYSTEMSERVICESWEDEPENDONAREDEGRADED�
4HISDEGRADATIONWILLLIKELYGROWSIGNIlCANTLYWORSEINTHE
lRSTHALFOFTHE��STCENTURY�)TTHREATENSHUMANWELLBEING
ANDTHEGOALSOFDEVELOPMENT�"UTEVIDENCEISACCUMULATING
THATTAKINGAN%COSYSTEMS3ERVICES!PPROACHCANMAKE
DEVELOPMENTMORESUSTAINABLEBYSUSTAININGNATURE�SCAPACITY
TOPROVIDENEEDEDGOODSANDSERVICES�

4HISGUIDEASSEMBLESTHATEVIDENCEFORUSEBYADECISION
MAKER�)TDETAILSTHEPROCESSESTHATTHEYCANUSE�BEGINNING
WITHACONCEPTUALFRAMEWORKTHATLINKSDEVELOPMENTAND
ECOSYSTEMSERVICESANDENDINGWITHGUIDANCEFORCHOOSING
POLICIESTOSUSTAINECOSYSTEMSERVICES�

4HEGUIDEDEVELOPSTHECONCEPTUALFRAMEWORKFROMTHE
-ILLENNIUM%COSYSTEM!SSESSMENTTOHELPDECISIONMAKERS
GAINABETTERUNDERSTANDINGOFHOWDEVELOPMENTGOALSBOTH
AFFECTANDDEPENDONECOSYSTEMSERVICES�!LLTHEINTERACTING
COMPONENTSOFTHEFRAMEWORKAREDISSECTEDINRELATIONTO
ADEVELOPMENTGOAL�BEGINNINGWITHPEOPLEANDTHEIRWELL
BEING�THENMOVINGTHROUGHTHEFULLRANGEOFSUPPORTIVE
ECOSYSTEMSERVICESANDTHESTRENGTHOFTHEIRLINKSTOHUMAN
WELLBEING�THEDIRECTANDINDIRECTDRIVERSOFCHANGETO
ECOSYSTEMSTHATADECISIONMAKERNEEDSTOBEAWAREOF�AND
THESPATIALANDTEMPORALSCALESTHATADECISIONOPERATESON�
4HEGUIDEEMPHASIZESTHETWOPRINCIPLES�CREDIBILITYAND
LEGITIMACY�THATMUSTAPPLYTOINFORMATIONADECISIONMAKER
USESTHROUGHOUTTHEPROCESS�

4HEGUIDETHENDETAILSTHElVESTEPSINVOLVEDINASSESSING
RISKSANDOPPORTUNITIESRELATEDTOECOSYSTEMSERVICES�4HElRST
STEPISTOIDENTIFYALLTHEECOSYSTEMSERVICESTHATADECISION
DEPENDSONANDAFFECTS�BYSYSTEMATICALLYANALYZINGTHE
ECOSYSTEMSANDTHEIRSERVICESINAPARTICULARLOCALE�4HEGUIDE

3UMMARY
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INCLUDESADETAILEDLISTOFALLTHESERVICESADECISIONMAKER
WOULDNEEDTOCONSIDER�4HESECONDSTEPISTODETERMINE
WHICHOFTHESEECOSYSTEMSERVICESAREMOSTRELEVANTTOA
DECISIONORDEVELOPMENTGOAL�TOSETPRIORITIESFORFURTHER
ASSESSMENT�4HEGUIDEEXPLAINSTHECRITERIAADECISIONMAKER
WOULDUSEINTHISSCREENING�4HETHIRDSTEPISTOCONDUCTA
DETAILEDANALYSISOFTHECONDITIONANDTRENDSOFTHEMOST
RELEVANTECOSYSTEMSERVICES�BASEDONASETOFQUESTIONSAND
ISSUESPROVIDEDBYTHEGUIDE�4HEFOURTHSTEPADDRESSESTHE
DOLLARVALUEOFTHEECOSYSTEMSERVICESINQUESTION�FORUSEIN
DEVELOPMENTCOSTBENElTANALYSES�FOREXAMPLE�4HEGUIDE
POINTSTORESOURCESONHOWTOCONDUCTECONOMICVALUATION�
IFTHISISNECESSARY�4HElNALSTEPISTOANALYZETHERISKSAND
OPPORTUNITIESTHATARISEFROMADECISIONINRELATIONTOTHE
ECOSYSTEMSERVICES�4HEGUIDELISTSTHETYPEOFTRADEOFFS
ASSOCIATEDWITHDEVELOPMENTSTHATADECISIONMAKERSHOULD
CONSIDER�

7HILEASSESSINGTHECURRENTSTATUSOFECOSYSTEMSERVICES
ISCRUCIALFORSUCCESSFULDEVELOPMENT�DECISIONMAKERS
ALSONEEDTOLOOKINTOTHEFUTURETOASSESSTHEOPTIONSFOR
ADDRESSINGECOSYSTEMCHANGE�4HEGUIDECANHELPDECISION
MAKERSEXPLOREWHATMAYUNFOLDINTHEFUTUREGIVENCERTAIN

ASSUMPTIONSANDCHOICESABOUTECOSYSTEM
SERVICES�%XPLORINGTHEFUTUREISIMPORTANT
FORAVOIDINGTHEUNINTENDEDCONSEQUENCES
THATOFTENARISEFROMDEVELOPMENTPROJECTS�
SUCHASAlSHSPECIESIMPORTEDFORFOODTHAT
BECOMESANINVASIVEPREDATOR�4HEGUIDE
DETAILSTHESTEPSINVOLVEDINONEPARTICULARLY
USEFULTECHNIQUEFOREXPLORINGTHEFUTURE�
SCENARIOBUILDING�3CENARIOSARESTORIES
ABOUTTHEFUTURE�TOLDASASETOFhPLAUSIBLE
ALTERNATIVEFUTURESvABOUTWHATMIGHTHAPPEN
UNDERPARTICULARASSUMPTIONS�

4HEGUIDECONCLUDESWITHADISCUSSIONON
CHOOSINGPOLICIESTOSUSTAINECOSYSTEMSERVICES
INLIGHTOFTHEECOSYSTEMSERVICESASSESSMENT

ANDEXPLORATIONSOFTHEFUTURE�)TFOCUSESONUNCOVERINGTHE
RISKSINDEVELOPMENTPOLICIESTHATMAYEXACERBATEECOSYSTEM
DEGRADATIONASWELLASTHEOPPORTUNITIESTOFURTHERDEVELOPMENT
GOALSBYSUSTAININGECOSYSTEMSERVICES�)TEXPLAINSHOWTO
INCORPORATEDEVELOPMENTPOLICIESTOADDRESSTHESERISKSAND
OPPORTUNITIESWITHINANEXISTINGLEGALFRAMEWORK�$ECISION
MAKERSCANAPPLYTHE%COSYSTEMS3ERVICES!PPROACHOUTLINED
HEREINTHECOURSEOFESTABLISHINGNATIONALANDSUBNATIONAL
POLICIES�ECONOMICANDlSCALINCENTIVES�SECTORPOLICIES�OR
GOVERNANCEFORUMS�4HEGUIDEPROVIDESEXTENSIVEEXAMPLESOF
POLICYOPTIONSINEACHSUCHCATEGORYANDALSOPROVIDESDESIGN
CRITERIAFORSELECTINGAMONGTHEM�

"YOFFERINGDECISIONMAKERSTHECONCEPTUALANDPRACTICAL
GUIDANCEFORCHOOSINGPOLICIESTHATBETTERATTENDTO
ECOSYSTEMSERVICES�THISGUIDEAIMSTOHELPUNITENATUREAND
DEVELOPMENT�)NSTEADOFSOLELYWORKINGTOPROTECTNATURE
FROMDEVELOPMENT�WEMAYALSOBEGINTOINVESTINNATUREFOR
DEVELOPMENT�
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0
EOPLEEVERYWHEREDEPENDONNATUREFORTHEIR
WELLBEING�.ATUREISTHESOURCEOFSUCHOBVIOUS
NECESSITIESASFOODANDFRESHWATER�)TSECOSYSTEMS
ALSOPROVIDELESSOBVIOUSSERVICESSUCHASSTORM
PROTECTIONANDPOLLINATION�4HENATURALWORLD

PROVIDESSPIRITUALANDRECREATIONALBENElTSASWELL�4HESEAND
OTHERBENElTSOFNATURE�SECOSYSTEMS�SEEKEYTERMSBELOW	HAVE
SUPPORTEDTHEEXTRAORDINARYGROWTHANDPROGRESSOFTHEHU
MANPOPULATION�9ETMANYECOSYSTEMSERVICESAREINASTATEOF
DECLINE�ANDWEARELEARNINGTHATNATURE�SBENElTSCANNOLONGER
BETAKENFORGRANTED�)GNORINGTHESESERVICESINPUBLICANDPRI
VATEDECISIONMAKINGTHREATENSOURWAYSOFLIVINGANDIMPEDES
OURABILITYTOACHIEVEOURASPIRATIONSFORTHEFUTURE�

2ECOGNIZINGTHELINKSBETWEENECOSYSTEMSERVICESAND
DEVELOPMENTGOALSCANMEANTHEDIFFERENCEBETWEENASUC
CESSFULSTRATEGYANDONETHATFAILSBECAUSEOFANUNEXAMINED
CONSEQUENCEFORAFRESHWATERSUPPLY�ANAGRICULTURALPRODUCT�A
SACREDSITE�ORANOTHERECOSYSTEMSERVICE�4HISGUIDEWILLHELP
DECISIONMAKERSRECOGNIZETHELINKSBYDEMONSTRATINGHOWTO
INCORPORATEAN%COSYSTEM3ERVICES!PPROACHINTOEXISTINGDECI
SIONMAKINGPROCESSES�!N%COSYSTEM3ERVICES!PPROACHEX
PANDSTHEFOCUSBEYONDHOWDEVELOPMENTAFFECTSECOSYSTEMSTO
INCLUDEHOWDEVELOPMENTDEPENDSONECOSYSTEMS�)NADDITION
TOFOCUSINGONHOWTOPROTECTECOSYSTEMSFROMDEVELOPMENT�
WECANALSOCONSIDERHOWTOINVESTINMANAGINGECOSYSTEMSFOR
DEVELOPMENT�

4HEREISNOSINGLEWAYTOIMPLEMENTAN%COSYSTEM3ERVICES
!PPROACH�4HEMETHODSPRESENTEDINTHISGUIDEAREILLUSTRATIVE�
DECISIONMAKERSNEEDNOTUSEALLOFTHEMINORDERTOSTRENGTHEN
THEIRDECISIONS�4HEGUIDEBUILDSONEXISTINGEXPERIENCEWITH
MULTIPLEUSEECOSYSTEMMANAGEMENT�ECOSYSTEMRESTORATION�
ANDCONSERVATIONPLANNING�BUTIDENTIlESECOSYSTEMSERVICES
MOREEXPLICITLY�

4HISGUIDEISINTENDEDFORUSEBYACITYMAYOR�ALOCALPLAN
NINGCOMMISSIONMEMBER�APROVINCIALGOVERNOR�ANINTER
NATIONALDEVELOPMENTAGENCYOFlCIAL�ORANATIONALMINISTER
OFlNANCE�ENERGY�WATER�ORENVIRONMENT�)TCANHELPANSWER
QUESTIONSSUCHAS�

7HATISTHERELATIONSHIPBETWEENECOSYSTEMSANDDEVELOP
MENT��CHAPTER�	
7HYDOECOSYSTEMSERVICESMATTER��CHAPTER�	
(OWCANANECOSYSTEMSERVICESFRAMEWORKHELPORGANIZEA
DECISIONMAKINGPROCESS��CHAPTER�	
7HATARETHEMOSTCOMMONECOSYSTEMSERVICES��CHAPTER�	
7HENANDHOWCANTHEECONOMICVALUEOFECOSYSTEM
SERVICESBEQUANTIlED��CHAPTER�	
(OWAREECOSYSTEMSERVICERISKSANDOPPORTUNITIESIDENTI
lED��CHAPTER�	
(OWCANFUTUREECOSYSTEMSERVICECHANGESBEEXPLORED�
�CHAPTER�	
(OWCANECOSYSTEMSERVICERISKSANDOPPORTUNITIESBE
INCORPORATEDINTODEVELOPMENTSTRATEGIES��CHAPTER�	
7HATPOLICIESHELPSUSTAINECOSYSTEMSERVICES��CHAPTER�	

/URABILITYTOIDENTIFY�MAP�MEASURE�ANDVALUETHEBENElTS
THATCOMEFROMECOSYSTEMSISINCREASING�4HE-ILLENNIUM
%COSYSTEM!SSESSMENT�AFOURYEAR5NITED.ATIONSASSESSMENT
OFTHECONDITIONANDTRENDSOFTHEWORLD�SECOSYSTEMSINVOLVING
MORETHAN�����EXPERTS�ESTABLISHEDABENCHMARK�%FFORTS
SUCHASTHOSEBY4HE.ATURAL#APITAL0ROJECTONVALUATION
�.ATURAL#APITAL0ROJECT����	�)5#.ONPAYMENTS�)5#.
����	�ANDTHE7ORLD2ESOURCES)NSTITUTEONMAINSTREAM
INGECOSYSTEMSERVICESINPUBLICANDPRIVATESECTORDECISIONS
PROVIDENEWMETHODSTHATDECISIONMAKERSCANUSETOMAKETHE
LINKSBETWEENECOSYSTEMSANDDEVELOPMENT�!SWEAREBETTER
ABLETODESCRIBEANDVALUETHEBENElTSOFECOSYSTEMSERVICES�

s

s
s

s
s

s

s

s

s

+EY4ERMS5SEDINTHIS'UIDE

!NECOSYSTEMISACOLLECTIONOFPLANTS�ANIMALS�ANDMICROORGANISMSINTERACTINGWITHEACHOTHERANDWITHTHEIRNONLIVINGENVIRONMENT�#"$
����	�%XAMPLESINCLUDEARAINFOREST�DESERT�CORALREEF�ORACULTIVATEDSYSTEM�!CITYCANBETREATEDASANURBANECOSYSTEM�

%COSYSTEMSERVICESARETHEBENElTSTHATPEOPLEGETFROMNATURE�%XAMPLESINCLUDEFRESHWATER�TIMBER�CLIMATEREGULATION�RECREATION�AND
AESTHETICVALUES�

!N%COSYSTEM3ERVICES!PPROACHPROVIDESAFRAMEWORKBYWHICHECOSYSTEMSERVICESAREINTEGRATEDINTOPUBLICANDPRIVATEDECISIONMAK
ING�)TSIMPLEMENTATIONTYPICALLYINCORPORATESAVARIETYOFMETHODS�INCLUDINGECOSYSTEMSERVICEDEPENDENCYANDIMPACTASSESSMENT�CHAPTER
�	�VALUATION�CHAPTER�	�SCENARIOS�CHAPTER�	�ANDPOLICIESANDOTHERINTERVENTIONSTARGETEDATSUSTAININGECOSYSTEMSERVICES�CHAPTER�	�
4HESEMETHODSAREOFTENAPPLIEDATAWATERSHEDORLANDSCAPELEVELANDFREQUENTLYINVOLVEPROJECTINGADECADEORMOREINTOTHEFUTURE�4HE
%COSYSTEM3ERVICES!PPROACHBUILDSONTHE%COSYSTEM!PPROACHDEVELOPEDUNDERTHE#ONVENTIONON"IOLOGICAL$IVERSITY�BUTFURTHEREMPHA
SIZESECOSYSTEMSERVICESASTHELINKBETWEENECOSYSTEMSANDDEVELOPMENT�5.%0����	�

$EVELOPMENTREFERSTOACTIONSTHATSEEKTOIMPROVEHUMANWELLBEING�$EVELOPMENTGOALSARERELEVANTTOALLCOUNTRIES�$EVELOPMENTEN
COMPASSESSOCIAL�ECONOMIC�ANDENVIRONMENTALISSUES�4HUSITINCLUDESECONOMICGROWTH�POVERTYREDUCTION�INFRASTRUCTUREEXPANSION�ENERGY
INDEPENDENCE�ANDADAPTATIONTOCLIMATECHANGE�

$ECISIONMAKERREFERSTOANYONEWHOSEACTIONSDEPENDONORAFFECTECOSYSTEMSERVICES�$ECISIONMAKERSMAYWORKATALOCAL�PROVINCIAL�
NATIONAL�ORINTERNATIONALLEVELTOACHIEVEDEVELOPMENTGOALS�THROUGHPOLICIES�PLANS�ANDPROJECTS	�ORTHEYMAYBEFOCUSEDONCONSERVATION
PLANNING�NATURALRESOURCEMANAGEMENT�ANDENVIRONMENTALPROTECTION�/FTEN�THEYWILLWORKWITHPARTNERSATOTHERLEVELSOFGOVERNANCE�

)NTRODUCTION
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DECISIONMAKERSCANBETTERUNDERSTANDHOWTHEIRACTIONSMIGHT
CHANGETHESESERVICES�CONSIDERTHETRADEOFFSAMONGOPTIONS�
ANDCHOOSEPOLICIESTHATSUSTAINSERVICES�

4HISINTRODUCTIONlRSTDISCUSSESHOWECOSYSTEMSERVICESLINK
DEVELOPMENTANDNATUREANDPROVIDESEXAMPLESOFTHELINKS�)T
THENSUMMARIZESWHATTHE-ILLENNIUM%COSYSTEM!SSESSMENT
FOUNDABOUTTHECURRENTCONDITIONANDTRENDSOFECOSYSTEM
SERVICES�&INALLY�ITOUTLINESTHEVARIETYOFENTRYPOINTSFORINCOR
PORATINGECOSYSTEMSERVICESINDECISIONMAKINGPROCESSESAND
DESCRIBESTHERESTOFTHEGUIDE�

%#/3934%-3%26)#%3!.$$%6%,/0-%.4
)NTHEPAST�ENVIRONMENTALDECISIONMAKINGHASFOCUSED

LARGELYONMITIGATINGTHEIMPACTOFMININGORDAMBUILDING�
FOREXAMPLE�ANDONESTABLISHINGAREASTOPROTECTWILDLIFEAND
ITSHABITATORASCENICRIVER�7HILEIMPORTANT�THESEACTIVITIES
AREONLYPARTOFTHEPICTURE�7ENEEDTOCONSIDERMITIGATION
ANDPROTECTIONWITHINABROADERAPPROACHTHATRECOGNIZESTHAT

PEOPLEINTHEIRDAILYLIVESDEPENDONARANGEOFSERVICESTHAT
ECOSYSTEMSPROVIDE�4HESESERVICESAREFUNDAMENTALTOATTAINING
DEVELOPMENTGOALS�SEE&IGURE���	�

4HUS�DECISIONMAKERS�INCLUDINGTHOSEWHOSEGOALSANDAC
TIONSMIGHTNOTATlRSTSEEMCONNECTEDTOECOSYSTEMS�NEEDTO
EXAMINETHEDEPENDENCEANDIMPACTSOFTHEIRGOALSONECOSYSTEM
SERVICES�SEE4ABLE���	�7HETHERDEVELOPINGAPOLICYTOINCREASE
THEPRODUCTIONOFFOODORBIOFUEL�PREPARINGACOASTALDEVELOP
MENTPLAN�ORCONSTRUCTINGAWATERlLTRATIONPLANT�TAKINGECOSYS
TEMSERVICESINTOACCOUNTCANSTRENGTHENDECISIONS�

4HEFOLLOWINGFOUREXAMPLESILLUSTRATE
HOWIMPROVEDUNDERSTANDINGOFTHELINKS

&IGURE���4HE2ELATIONSHIPBETWEEN$EVELOPMENTAND%COSYSTEM3ERVICES

+%9,%!2.).'3
(UMANWELLBEINGANDLONGTERMECONOMICSUCCESS
DEPENDONECOSYSTEMSERVICES�THEBENElTSTHATPEOPLE
GETFROMNATURE�

%COSYSTEM3ERVICESSUSTAINDEVELOPMENT

$EVELOPMENTIMPACTS%COSYSTEM3ERVICE
S
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BETWEENDEVELOPMENTANDECOSYSTEMSERVICESCANSTRENGTHEN
DECISIONMAKING�4HElRSTFOCUSESONFOODPRODUCTIONAND
SHRIMPFARMSIN3OUTHEAST!SIAANDHIGHLIGHTSHOWUNINTENDED
TRADEOFFSAMONGECOSYSTEMSERVICESCANJEOPARDIZEDEVELOP
MENTGOALSWHENECOSYSTEMSERVICEDEPENDENCIESAREOVER
LOOKEDINDEVELOPMENTSTRATEGIES�4HE5�3�AGRICULTUREEXAMPLE
SHOWSHOWINCENTIVESCANBEUSEDTOENCOURAGEFARMERSTO
RESTOREORPROTECTECOSYSTEMSERVICESTHATHAVENOMARKETVALUE�
4HE)NDO'ERMAN7ATERSHED$EVELOPMENT0ROGRAMILLUSTRATES
HOWINVESTMENTSINTHERESTORATIONOFECOSYSTEMSERVICESCANBE
ANEFFECTIVESTRATEGYFORIMPROVINGTHELIVELIHOODSANDWELLBE
INGOFPOORRURALCOMMUNITIES�4HEEXAMPLEFROM#HINASHOWS
HOWNOTCONSIDERINGECOSYSTEMSERVICESINANATIONALPLANCAN
UNDERMINEDEVELOPMENTGOALS�

3HRIMPFARMINGANDMANGROVE
LOSSESIN3OUTHEAST!SIA
4HEEXPANSIONOFSHRIMPAQUACULTURE�PARTICULARLYIN3OUTH
EAST!SIAAND#ENTRAL!MERICA�HASINCREASEDPROlTSFORAFEW
GROWERS�WHILESUPPLYINGTHEGLOBALMARKETPLACEWITHLOWCOST
SHRIMP�5NFORTUNATELYFORMANYCOASTALCOMMUNITIES�THE
PROLIFERATIONOFSHRIMPFARMSHASDRIVENWIDESPREADDESTRUCTION
ANDCONVERSIONOFMANGROVEFORESTS�3TEVENSON����	�

!STUDYOFMANGROVECONVERSIONNEAR4HA0O6ILLAGEIN
4HAILANDCOMPAREDTHEECONOMICRETURNSFROMSHRIMPFARMS
WITHTHOSEFROMSUSTAINABLYMANAGEDMANGROVES�#ONVERSION
OFMANGROVESTOSHRIMPFARMSAPPEARSTHEECONOMICALLYSOUND
CHOICEWHENONLYTHEVALUESOFTHESHRIMPHARVESTANDFOREST
PRODUCTSARECONSIDEREDINTHEECONOMICANALYSES�(OWEVER�IF
THEVALUEOFNONMARKETEDECOSYSTEMSERVICESFROMMANGROVES
�SUCHASCOASTLINEPROTECTIONANDSPAWNINGGROUNDFORWILD

4ABLE���,INKING$EVELOPMENT'OALSAND%COSYSTEM3ERVICES

'OAL ,INKTODEPENDENCEONECOSYSTEMSERVICES

!DAPTATIONTO
CLIMATECHANGE

#LIMATECHANGEALTERSTHEQUANTITY�QUALITY�ANDTIMINGOFECOSYSTEMSERVICEmOWSSUCHASFRESHWATERANDFOOD�4HESE
CHANGESCREATEVULNERABILITIESFORTHOSEINDIVIDUALS�COMMUNITIES�ANDSECTORSTHATDEPENDONTHESERVICES�(EALTHYECO
SYSTEMSCANREDUCECLIMATECHANGEIMPACTS�6EGETATIONPROVIDESCLIMATEREGULATINGSERVICESBYCAPTURINGCARBONDIOXIDE
FROMTHEATMOSPHERE�%COSYSTEMSERVICESSUCHASWATERANDEROSIONREGULATION�NATURALHAZARDPROTECTION�ANDPESTCON
TROLCANHELPPROTECTCOMMUNITIESFROMCLIMATEINDUCEDEVENTSSUCHASINCREASEDmOODS�DROUGHTS�ANDPESTOUTBREAKS�

%NERGYSECURITY -ANYRENEWABLEENERGYSOURCES�SUCHASBIOFUELSORHYDROELECTRICPOWER�AREDERIVEDFROMECOSYSTEMSANDDEPENDON
NATURE�SABILITYTOMAINTAINTHEM�(YDROPOWER�FOREXAMPLE�RELIESONREGULARWATERmOWASWELLASEROSIONCONTROL�BOTH
OFWHICHDEPENDONINTACTECOSYSTEMS�

%NVIRONMENTAL
CONSERVATION

#ONSERVATIONPROJECTSOFTENONLYCONSIDERAFEWBENElTSOFPRESERVINGNATURE�4HEYMAYEMPHASIZEEXISTENCEVALUES�FOR
EXAMPLE�5SINGANECOSYSTEMSERVICESFRAMEWORKCANHELPIDENTIFYTHEMULTIPLESERVICESPROVIDEDANDHIGHLIGHTTHEBEN
ElTSTHATTHEPROJECTWILLPROVIDETODEVELOPMENTASWELLASTHEBENElTSTOCONSERVATION�&OREXAMPLE�APROTECTEDAREA
MAYPROVIDEBIOCHEMICALSFORPHARMACEUTICALSORPOLLINATIONFORAGRICULTURALCROPS�

&OODPRODUCTION %COSYSTEMSAREVITALTOFOODPRODUCTION�YETTHEREISPRESSURETOINCREASEAGRICULTURALOUTPUTSINTHESHORTTERMATTHE
EXPENSEOFECOSYSTEMS�LONGTERMCAPACITYFORFOODPRODUCTION�)NTENSIVEUSEOFECOSYSTEMSTOSATISFYNEEDSFORFOODCAN
ERODEECOSYSTEMSTHROUGHSOILDEGRADATION�WATERDEPLETION�CONTAMINATION�COLLAPSEOFlSHERIES�ORBIODIVERSITYLOSS�

&RESHWATERPROVISION %COSYSTEMSHELPMEETPEOPLES�NEEDFORWATERBYREGULATINGTHEWATERCYCLE�lLTERINGIMPURITIESFROMWATER�AND
REGULATINGTHEEROSIONOFSOILINTOWATER�0OPULATIONGROWTHANDECONOMICDEVELOPMENTHAVELEDTORAPIDWATERRESOURCE
DEVELOPMENT�HOWEVER�ANDMANYNATURALLYOCCURRINGANDFUNCTIONINGSYSTEMSHAVEBEENREPLACEDWITHHIGHLYMODIlED
ANDHUMANENGINEEREDSYSTEMS�.EEDSFORIRRIGATION�DOMESTICWATER�POWER�ANDTRANSPORTAREMETATTHEEXPENSEOF
RIVERS�LAKES�ANDWETLANDSTHATOFFERRECREATION�SCENICVALUES�ANDTHEMAINTENANCEOFlSHERIES�BIODIVERSITY�AND
LONGTERMWATERCYCLING�

(EALTH %COSYSTEMSERVICESSUCHASFOODPRODUCTION�WATERPURIlCATION�ANDDISEASEREGULATIONAREVITALINREDUCINGCHILDMORTALITY�
IMPROVINGMATERNALHEALTH�ANDCOMBATINGDISEASES�)NADDITION�CHANGESINECOSYSTEMSCANINmUENCETHEABUNDANCEOF
HUMANPATHOGENSRESULTINGINOUTBREAKSOFDISEASESSUCHASMALARIAANDCHOLERA�ANDTHEEMERGENCEOFNEWDISEASES�

.ATURALHAZARD
PROTECTION

)NCREASINGLY�PEOPLELIVEINAREASTHATAREVULNERABLETOEXTREMEEVENTSSUCHASmOODS�SEVERESTORMS�lRES�ANDDROUGHTS
�-!����B����	�4HECONDITIONOFECOSYSTEMSAFFECTSTHELIKELIHOODANDTHESEVERITYOFEXTREMEEVENTSBY�FOREXAMPLE�
REGULATINGGLOBALANDREGIONALCLIMATES�(EALTHYECOSYSTEMSCANALSOLESSENTHEIMPACTOFEXTREMEEVENTSBYREGULATING
mOODSORPROTECTINGCOASTALCOMMUNITIESFROMSTORMSANDHURRICANES�

0OVERTYREDUCTION 4HEMAJORITYOFTHEWORLD�S�BILLIONPOORESTPEOPLELIVEINRURALAREAS�4HEYDEPENDDIRECTLYONNATUREFORTHEIRLIVELIHOODS
ANDWELLBEING�FOODPRODUCTION�FRESHWATERAVAILABILITY�HAZARDPROTECTIONFROMSTORMS�AMONGOTHERSERVICES�$EGRADA
TIONOFTHESESERVICESCANMEANSTARVATIONANDDEATH�)NVESTMENTSINECOSYSTEMSERVICEMAINTENANCEANDRESTORATIONCAN
ENHANCERURALLIVELIHOODSANDBEASTEPPINGSTONEOUTOFPOVERTY�

!DAPTEDFROM-!����A�-!����D�5.$0�����
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5�3�FARMERSANDSOILCONSERVATION
!GRICULTURALPRODUCTIONISAMAJORINDUSTRYINTHE5NITED3TATES�
BUTTHEPRODUCTIONOFCROPS�LIVESTOCK�ANDBIOFUELOFTENDEGRADES
OTHERECOSYSTEMSERVICESSUCHASEROSIONCONTROL�NUTRIENTCYCLING�
ANDFRESHWATERSUPPLY�-!����B�������-ARSHALLAND
'REENHALGH����	�)N�����THE5�3�GOVERNMENTESTABLISHED
THE#ONSERVATION2ESERVE0ROGRAMTOHELPRESTORETHESEDEGRADED
SERVICES�4HROUGHTHISPROGRAMFARMERSARECOMPENSATEDFOR
RETIRINGCROPLANDFORUPTO��YEARSANDESTABLISHINGCONSERVATION
PRACTICES�)NADDITIONTORECEIVINGRENT�PARTICIPANTSRECEIVETECH
NICALTRAININGINHOWTOIMPLEMENTBESTMANAGEMENTPRACTICES�

)N����MORETHAN�MILLIONACRESOFFARMLANDWEREENROLLED
INTHEPROGRAM�-ONITORINGSYSTEMSHAVEDEMONSTRATEDIM
PROVEMENTSINWATERQUALITY�CARBONSTORAGE�ANDSOILRETENTION�
4HEPROGRAMISALLEVIATINGSOMEOFTHENATION�SBIGGESTENVIRON
MENTALPROBLEMS�#HESAPEAKE"AYPOLLUTION�.EW9ORK#ITY�S
DRINKINGWATERQUALITY�ANDDECLININGPOPULATIONSOF0ACIlC
.ORTHWESTSALMON�&3!�����0ERROT-A¦TREAND$AVIS����	�
4HE%UROPEAN5NIONHASASIMILARPROGRAMUNDERITS#OMMON
!GRICULTURAL0OLICYTHATPAYSFARMERSFORUNDERTAKINGMEASURES
THATMEETDEVELOPMENTGOALS�(ANRAHANAND:INN����	�

&IGURE���#OMPARINGTHE%CONOMICAND3OCIAL6ALUEOF-ANGROVESAND3HRIMP&ARMS

lSH	ISCONSIDERED�THEINTACTMANGROVESBECOMETHEMORE
SOUNDDEVELOPMENTCHOICE�SEE&IGURE���	�

0EOPLEIN4HA0O6ILLAGE�ANDOTHERPOORCOASTALCOMMUNI
TIESWHEREMANGROVECONVERSIONISOCCURRING�BEARMOSTOFTHE
COSTSASSOCIATEDWITHDIMINISHEDECOSYSTEMSERVICES�INCLUD
INGLOSTFORESTRESOURCES�REDUCEDCOASTLINEPROTECTIONFROM
STORMS�LOWERlSHERYYIELDS�ANDWATERQUALITYDEGRADATION
FROMAQUACULTUREPOLLUTION�9ETTHEYRECEIVEFEWOFTHEBENElTS�
WHICHPRIMARILYACCRUETOSHRIMPAQUACULTUREOPERATORSAND
DISTANTCONSUMERSWHOENJOYSUBSIDIZEDSHRIMP�3ATHIRATHAIAND
"ARBIER����	�)FRESIDENTSHADBEENEFFECTIVELYINVOLVEDINTHE
DECISIONANDBROUGHTINFORMATIONABOUTTHEIRUSEOFECOSYSTEM
SERVICESTOINCLUDEINACOSTBENElTANALYSIS�MIGHTAMOREEQUI
TABLEANDECONOMICALLYSOUNDDECISIONHAVEBEENMADE�
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7ATERSHEDRESTORATIONIN)NDIATO
SUPPORTSUSTAINABLERURALLIVELIHOODS
"EFOREAN)NDO'ERMAN7ATERSHED$EVELOPMENT0ROGRAM
WASLAUNCHEDIN�����$AREWADIVILLAGEINTHE)NDIANSTATEOF
-AHARASHTRARELIEDONTANKERTRUCKSOFWATERDURINGPERIODSOF
WATERSCARCITY�4ECHNICALTRAININGANDLEADERSHIPDEVELOPMENT
ENABLEDTHEVILLAGETOADOPTNEWWAYSTOMITIGATETHEEFFECTSOF
DROUGHT�4HEVILLAGERSCHOSEEFFORTSTHATINCLUDEDTREEPLANTING�
GRAZINGBANS�ANDSOILANDWATERCONSERVATIONMEASURES�

!FTERlVEYEARS�THEVILLAGE�SRESTORATIONEFFORTSWERESELF
SUSTAINING�/NCEBAREHILLSIDESSURROUNDINGTHEVILLAGEARENOW
REPLANTEDWITHTREES�4HEAREASUPPORTSNINETOTENMONTHSOF
AGRICULTURALEMPLOYMENTAYEAR�COMPAREDWITHTHREETOFOUR
MONTHSBEFORETHERESTORATIONPROJECT	�EXTENSIVENEWIRRIGATION
SUPPORTSMORECROPVARIETIES�ANDTHEVALUEOFCULTIVATEDLAND
HASINCREASEDFOURFOLD�4HEVILLAGEHASNOTNEEDEDTRUCKEDIN
WATERINRECENTDROUGHTYEARS�4HE)NDO'ERMAN7ATERSHED
$EVELOPMENT0ROGRAMHASFUNDEDMORETHAN���SIMILARPROJ
ECTSIN��DISTRICTS�SUCCESSFULLYMOBILIZINGVILLAGERSTORESTORE
THEIRWATERSHEDS�$�3OUZAAND,OBO�����7/42�����
7/42����	�

%NCROACHINGDESERTIN7ESTERN#HINA
-INQIN#OUNTYIN7ESTERN#HINAHISTORICALLYSERVEDASANATURAL
BARRIERAGAINSTTHEDRYNESSOFTHE4ENGGERAND"ADAIN*ARAN
DESERTS�)NTHE����S�#HAIRMAN-AOIMPLEMENTEDANATIONAL
PLANTOBOOSTFOODPRODUCTIONENTAILINGCULTIVATION�DEFORESTA
TION�IRRIGATION�ANDRECLAMATION�4HELONGTERMCONSEQUENCES
ONOTHERECOSYSTEMSERVICESSUCHASWATERREGULATIONFROMFORESTS
ANDNATURALWATERSUPPLYWEREDEVASTATING�4HE-INQINOASISHAS
BEENSLOWLYSWALLOWEDBYDESERTS�

4HENEARBY(ONGYASHANRESERVOIRHASALSODRIEDUP�AND
GROUNDWATERISEXPECTEDTORUNOUTIN��YEARS�4HISOVEREX
PLOITATIONOFGROUNDWATER�ALONGWITHTHEINSUFlCIENTRESUP
PLYINGOFSURFACEWATER�HASLEDTOWATERQUALITYPROBLEMS�
MAKINGTHEMAJORITYOFWATERIN-INQINUNDRINKABLE�4HE
#HINESEGOVERNMENTHASSPENTNEARLY53��BILLIONlGHTINGTHE
DESERTIlCATIONIN-INQINBYREPLANTINGFORESTS�REESTABLISHING
DESERTVEGETATION�REMOVINGDAMS�ANDENFORCINGLOGGINGAND
GRAZINGBANS�4HEGOVERNMENTISALSOFUNDINGTHERELOCATIONOF
AREARESIDENTS�IN.ORTHERN-INQIN�ENTIREVILLAGESHAVEBEEN
ABANDONED�)TISTOOEARLYTOTELLIFTHERESTORATIONPROJECTSWILL
HAVETHEINTENDEDEFFECTS�#HINA$AILY�����'LUCKMAN�����
+AHN����	�

3UCHDESERTIlCATION�THEDEGRADATIONOFDRYLANDECOSYSTEMS
FROMOVEREXPLOITATIONANDLANDMISMANAGEMENT�ISARISKTO
ANESTIMATED�BILLIONPEOPLEGLOBALLY�ONETHIRDOF%ARTH�S
POPULATION�!0����	�)FTHEPROBLEMCONTINUESUNCHECKED�
THENEXTDECADECOULDSEE��MILLIONPEOPLEFORCEDTOLEAVE
THEIRHOMES�!DEELETAL�����	�

#/.$)4)/.!.$42%.$3/&
%#/3934%-3%26)#%3

%XAMPLES OF LOCAL DEG
RADATION OF ECOSYSTEM SER
VICES� WHETHER A lSHERY IN
COASTAL4HAILANDORGROUND
WATERDEPLETIONINA#HINA
COUNTY�AREPARTOFALARGER�
SERIOUS TREND REVEALED BY
THE-ILLENNIUM%COSYSTEM!SSESSMENT�ABOUT
TWOTHIRDSOFTHE��ECOSYSTEMSERVICESASSESSEDGLOBALLYARE
DEGRADED�SEE4ABLE���	�4HISDEGRADATIONWILLLIKELYGROW
SIGNIlCANTLYWORSEINTHElRSTHALFOFTHE��STCENTURY�-!
����A	�

%XAMPLESOFGLOBALCHANGESINECOSYSTEMSOVERTHEPAST��
YEARSINCLUDE�

#HANGESINLANDUSEHAVESIGNIlCANTLYALTEREDTHESUP
PLYOFECOSYSTEMSERVICES�-ORELANDWASCONVERTEDTO
CROPLANDBETWEEN����AND����THANINTHE���YEARS
FROM����TO�����-!����A��	�4HESOCIETALVALUEOF
CONVERTEDLANDISOFTENLESSTHANTHATOFSUSTAINABLYMAN
AGEDNATURALSYSTEMS�WHICHPROVIDEAGREATERVARIETYOF
ECOSYSTEMSERVICES�

s

+%9,%!2.).'3
7ORLDWIDE�MANYECOSYSTEM
SERVICESAREDEGRADEDORIN
DECLINE�

3OILANDWATERCONSERVATIONMEASURESIN$AREWADI�)NDIA
HAVEHELPEDTOINCREASELANDVALUEFOURFOLD�
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&RESHWATERSCARCITYISANACCELERATINGCONDITIONFOR
MORETHAN�BILLIONPEOPLE�AFFECTINGFOODPRODUCTION�
HUMANHEALTH�ANDECONOMICDEVELOPMENT�4HEMOST
IMPORTANTSOURCESOFRENEWABLEFRESHWATERAREFORESTAND
MOUNTAINECOSYSTEMS�WHICHPROVIDEWATERTOTWOTHIRDS
OFTHEGLOBALPOPULATION�%ARTHWATCH)NSTITUTEETAL�����	�
4HEAMOUNTOFWATERIMPOUNDEDBYDAMSHASQUA
DRUPLEDSINCE�����SOTHATTHREETOSIXTIMESASMUCH
WATERISNOWHELDINRESERVOIRSASINNATURALRIVERS�-!
����A��	�4ENSOFMILLIONSOFPEOPLEHAVEBEENDISPLACED
ASARESULTANDMOREHAVESUFFEREDALOSSOFTHERESOURCES
ONWHICHTHEIRLIVELIHOODSDEPEND�7ORLD#OMMISSIONON
$AMS����	�
7ORLDWIDElSHLANDINGSPEAKEDINTHELATE����S
ANDHAVESINCEREMAINEDSTATIC�EVENTHOUGHDEMAND
HASNEVERBEENGREATER�4HEEXPANSIONOFAQUACULTUREHAS
COUNTEREDSOMEOFTHISSHORTFALL�CONTRIBUTING��PERCENT
OFlSHPRODUCTIONIN�����&!/����	�9ETTHISEXPANSION
HASCAUSEDOTHERPROBLEMS�SEESHRIMPFARMINGEXAMPLEIN
THEPREVIOUSSECTION	�-!����A	�
.EARLYAQUARTEROFMANGROVESAND��PERCENTOFCORAL
REEFSHAVEBEENLOSTSINCEABOUT�����TOGETHERWITH
THEIRMANYSERVICESINCLUDINGTHEIRCAPACITYTOBUFFER
COASTALCOMMUNITIESFROMSTORMS�0EOPLEAREMOREVULNER

s

s

s

s

ABLETHANEVERTOEXTREMEEVENTSASDEMONSTRATEDBYTHE
HIGHLOSSOFLIFEANDECONOMICLOSSESFROMNATURALDISAS
TERSSUCHASTHE!SIAN4SUNAMIIN�����&!/�����-!
����A�$ANIELSENETAL�����	�

4HESElNDINGSSUGGESTTHATECOSYSTEMSERVICESAREOFTENOVER
LOOKEDORASSUMEDTOBEAVAILABLEASDEVELOPMENTDECISIONSARE
MADE�THEATTAINMENTOFDEVELOPMENTGOALSISCONSEQUENTLYOF
TENINJEOPARDY�4HE-ILLENNIUM%COSYSTEM!SSESSMENTFOUND�
FOREXAMPLE�THATCONTINUEDDEGRADATIONOFECOSYSTEMSERVICESIS
ABARRIERTOACHIEVINGTHE-ILLENNIUM$EVELOPMENT'OALSFOR
POVERTYREDUCTION�WHICHGUIDEDEVELOPMENTINSTITUTIONS�

7HILETHEABOVElNDINGSAREGLOBAL�THEYREmECTSIMILAR
PATTERNSOFCHANGESATTHELOCAL�NATIONAL�ANDREGIONALSCALES�
5SERSOFTHEGUIDEAREENCOURAGEDTOTHINKABOUTTHERELEVANCE
OFTHESElNDINGSTOTHEIROWNCONTEXTANDSEEKOUTINFORMATION
ONLOCALECOSYSTEMCONDITIONANDTRENDS�/NAGLOBALSCALE�THE
-ILLENNIUM%COSYSTEM!SSESSMENTLAYSOUTFOURMAINlNDINGS
�SEE"OX���	�

%COSYSTEM3ERVICE4YPE $EGRADED -IXED %NHANCED

0ROVISIONINGnTHEGOODSORPRODUCTS
OBTAINEDFROMECOSYSTEMS

#APTURElSHERIES

7ILDFOODS

7OODFUEL

'ENETICRESOURCES

"IOCHEMICALS

&RESHWATER

4IMBER

&IBER

#ROPS

,IVESTOCK

!QUACULTURE

2EGULATINGnTHEBENElTSOBTAINED
FROMANECOSYSTEM�SCONTROLOF
NATURALPROCESSES

!IRQUALITYREGULATION

2EGIONALANDLOCAL
CLIMATEREGULATION

%ROSIONREGULATION

7ATERPURIlCATION

0ESTREGULATION

0OLLINATION

.ATURALHAZARDREGULATION

7ATERREGULATION�FOREXAMPLE�
mOODPROTECTION	

$ISEASEREGULATION

#ARBONSEQUESTRATION

#ULTURALnTHENONMATERIALBENElTSPEOPLE
OBTAINFROMECOSYSTEMSERVICES

3PIRITUALANDRELIGIOUS
VALUES

!ESTHETICVALUES

2ECREATIONANDECOTOURISM

4ABLE���%COSYSTEM3ERVICES�'LOBAL3TATUSAND4RENDS

!DAPTEDFROM-!����A�
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!LTHOUGHBYDESIGNTHE-ILLENNIUM%COSYSTEM!SSESS
MENTSTOPPEDSHORTOFPRESCRIBINGPOLICYRECOMMENDATIONS�IT
OUTLINEDTHERANGEOFAVAILABLEPOLICYRESPONSESTOTHEDECLINING
STATEOFECOSYSTEMSERVICESANDALSOPREPAREDFOURSCENARIOSTO
DESCRIBETHERANGEOFPOSSIBLEFUTUREOUTCOMES�FORANINTRO
DUCTIONTOSCENARIOSSEECHAPTER�	�4HE!SSESSMENTFOUNDTHAT
INTHREEOFFOURGLOBALSCENARIOSSIGNIlCANTCHANGESINPOLICIES
MITIGATEDMANYOFTHENEGATIVECONSEQUENCESONECOSYSTEM
SERVICES�(OWEVER�THEPOLICYCHANGESREQUIREDWERELARGEAND
ARENOTCURRENTLYUNDERWAY�$EGRADATIONCANRARELYBERE
VERSEDWITHOUTADDRESSINGFACTORSSUCHASMIGRATION�ECONOMIC
GROWTH�TECHNOLOGICALCHANGE�THELEGALFRAMEWORK�ANDTHEROLE
OFTHEPUBLIC�THE!SSESSMENTCONCLUDED�0ASTACTIONSTOSLOWOR
REVERSEDEGRADATIONOFECOSYSTEMSERVICESHAVEYIELDEDSIGNIl
CANTBENElTS�BUTTHEIMPROVEMENTSHAVENOTKEPTPACEWITH
INCREASINGPRESSURES�-!����A	�

(UMANSHAVERADICALLYALTEREDECOSYSTEMSINJUST��YEARS
)NTHELASTHALFOFTHE��THCENTURY�HUMANSCHANGEDECOSYSTEMSMORERAPIDLYANDEXTENSIVELYTHANINANYCOMPARABLEPERIODOFHISTORY�
PRIMARILYTOMEETGROWINGNEEDSFORFOOD�FRESHWATER�TIMBER�lBER�ANDFUEL�!LMOSTONETHIRDOFGLOBALLANDISNOWUNDERCULTIVATION�-!
����A���	�/NERESULTISTHATMORETHANHALFOFTHESYNTHETICNITROGENFERTILIZEREVERUSEDONTHEPLANETHASBEENAPPLIEDTOCROPSINTHE
PASTTWODECADES�'REENETAL�����	�!SMUCHAS��PERCENTOFTHISISLOST�CONTRIBUTINGTORAPIDLYRISINGNITRATECONCENTRATIONSINRIVERS�
LAKES�ANDCOASTALAREASANDCREATINGDEADZONESWHERENOLIVINGORGANISMSAREFOUND�7ELCHAND'RAHAM����	�!NINCREASEINATMO
SPHERICCARBONDIOXIDECONCENTRATIONBYONETHIRDSINCE�����TWOTHIRDSOFWHICHOCCURREDSINCE�����HASGREATPOTENTIALTOALTERNATURAL
SYSTEMSTHROUGHCLIMATECHANGE�-!����A���n��	�

%COSYSTEMCHANGEHASBROUGHTGAINSINHUMANWELLBEING�BUTATHIGHCOSTSTONATURALCAPITAL
%COSYSTEMCHANGESHAVERESULTEDINSIGNIlCANTBENElTSTOHUMANS�INCLUDINGIMPROVEMENTSINHEALTHANDAREDUCTIONINTHEPROPORTIONOF
MALNOURISHEDPEOPLE�(OWEVER�THESEGAINSHAVECOMEATANINCREASINGCOST�4HE!SSESSMENT�SlNDINGSINDICATETHATINCREASESINPROVISIONING
SERVICESTHATHAVEAMARKETPRICEHAVEINADVERTENTLYDEGRADEDOTHERECOSYSTEMSERVICES�4HESEDEGRADEDSERVICESAREOFTENREGULATINGSERVICES�
SUCHASWATERlLTRATION�COASTALPROTECTION�ANDEROSIONCONTROL�THATHAVENOVALUEINTHEMARKETPLACEUNTILTHEYARELOST�

&URTHERUNSUSTAINABLEPRACTICESWILLTHREATENDEVELOPMENTGOALS
%COSYSTEMDEGRADATION�GREATERRISKOFECOSYSTEMCOLLAPSE�ANDEXACERBATIONOFPOVERTY�PARTICULARLYAMONGTHERESOURCEDEPENDENTPOOR�ARE
ALLAFFECTEDBYTHECHOICEOFDEVELOPMENTSTRATEGIES�)FTHESEPROBLEMSCONTINUEUNCHECKED�THEYWILLUNDERMINETHEGAINSINHUMANWELLBE
ING�4HE!SSESSMENTCONCLUDEDTHATDEGRADATIONOFECOSYSTEMSPRESENTSASIGNIlCANTBARRIERTOACHIEVINGDEVELOPMENTGOALSWORLDWIDE�2URAL
POVERTYANDECOSYSTEMDEGRADATION�FOREXAMPLE�OFTENGOHANDINHAND�

7ORKABLESOLUTIONSEXIST�BUTREQUIREMAJORPOLICYCHANGES
)TWILLBEASIGNIlCANTCHALLENGETOREVERSEECOSYSTEMDEGRADATIONWHILEMEETINGTHEDEMANDSOFAGROWINGPOPULATIONANDECONOMY�BUT
OPTIONSDOEXIST�4HE!SSESSMENTFOUNDTHATMAJORCHANGESINPOLICIES�INSTITUTIONS�ANDPRACTICES�ALTHOUGHONASCALEWELLBEYONDANYTHING
UNDERWAYATPRESENT�CANREDUCESOMEOFTHENEGATIVEEFFECTSOFRISINGCONSUMPTIONOFECOSYSTEMSERVICESASWELLASPROVIDEIMPROVEMENTS
INHUMANWELLBEING�

"OX���-AIN&INDINGSOFTHE-ILLENNIUM%COSYSTEM!SSESSMENT

%.4290/).43&/2-!).342%!-).'
%#/3934%-3%26)#%3

'IVENTHATDEVELOPMENTGOALSDEPENDONECOSYSTEMSER
VICESANDTHATMANYOFTHESESERVICESAREINDECLINE�DECISION
MAKERSNEEDTODELIBERATELYTAKEINTOACCOUNTTHECONNEC
TIONSBETWEENDEVELOPMENTANDECOSYSTEMS�%NTRYPOINTSFOR
INCORPORATINGAN%COSYSTEM3ERVICES!PPROACHINTOEXISTING
DECISIONMAKINGPROCESSESOCCURATALLLEVELSOFGOVERNANCE
ANDAREIMPORTANTFORBOTHDEVELOPMENTOFlCIALSANDTHOSE
APPROACHINGPROBLEMSFROMANENVIRONMENTALPERSPECTIVE�
-ANYENTRYPOINTSAREATTHENATIONALORPROVINCIALLEVEL�
3OME�SUCHASTHE-ILLENNIUM$EVELOPMENT'OALS�OR
INTERNATIONALTRADEANDINVESTMENT�AREATTHEGLOBALLEVELBUT
USUALLYHAVETHEIRMOREDETAILEDCOUNTERPARTSATTHENATIONAL
ORLOCALLEVEL�

0ROJECTDECISIONSARELIKELYTOBEINFORMEDBYBROAD
NATIONALPOLICYANDINTERNATIONALCOMMITMENTS�ALTHOUGHSPE
CIlCPERMITTINGDECISIONSAREOFTENMADEATTHESUBNATIONAL�
WATERSHED�ORLOCALLEVEL�/PPORTUNITIESFORMAINSTREAMING
ECOSYSTEMSERVICESCANBECATEGORIZEDINTOFOURINTERSECTING
ENTRYPOINTS�NATIONALANDSUBNATIONALPOLICIES�ECONOMIC
ANDlSCALINCENTIVES�SECTORPOLICIES�ANDGOVERNANCE�SEE4ABLE
����POLICIESFOREACHCATEGORYAREDISCUSSEDINMOREDETAILIN
CHAPTER��4ABLE���	�

+%9,%!2.).'3
2EVERSINGECOSYSTEMDEGRADATIONISPOSSIBLE�BUTWILL
REQUIRECONCERTEDANDUNPRECEDENTEDEFFORTS�
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.ATIONALANDSUBNATIONALPOLICIES�4HEPREPARATIONOF
NATIONALANDSUBNATIONALTRADE�ECONOMICGROWTH�OR
IMMIGRATIONPOLICIESPROVIDESIMPORTANTENTRYPOINTSFOR
MANAGINGTHECUMULATIVEDEMANDANDIMPACTSONECOSYS
TEMSERVICESFROMINDIVIDUALORMULTIPLESECTORS�-INISTRIES
OFTHEENVIRONMENT�TREASURY�DEVELOPMENTANDPLANNING�
AMONGOTHERS�MAYPLAYAROLE�
%CONOMICANDlSCALINCENTIVES�&ISCALMEASURESSUCHAS
SUBSIDIES�TAXES�ANDPRICINGINmUENCEDECISIONSTHROUGH
OUTTHEECONOMY�FROMlRMSANDFARMSTOFACTORIESAND
HOUSEHOLDS�4HEYCANBEDESIGNEDTOCREATEINCENTIVESTO
SUSTAINANDEFlCIENTLYUSEECOSYSTEMSERVICES�ASWELLAS
TOCREATEDISINCENTIVESFORACTIVITIESTHATDRIVEECOSYSTEM
DEGRADATION�
3ECTORPOLICIES�-INISTRIESOFCOMMERCEANDINDUSTRY�
SCIENCEANDTECHNOLOGY�AGRICULTUREANDFORESTRY�AMONG
OTHERSCANPLAYANEFFECTIVEROLEINADVANCINGPOLICIES
ANDACTIONSTHATSUSTAINECOSYSTEMSERVICES�%NVIRONMENT
AGENCIESCANWORKWITHOTHERGOVERNMENTAGENCIESAND
DEPARTMENTSTODEVELOPINFORMATION�TOOLS�ANDANALYSES
THATHELPMAKETHECONNECTIONBETWEENECOSYSTEMSERVICES
ANDTHEATTAINMENTOFSECTORGOALS�
'OVERNANCE�3TRONGGOVERNANCEISATTHEHEARTOFSUSTAINING
ECOSYSTEMSERVICES�4HISINCLUDESPUBLICPARTICIPATIONIN
DECISIONSTHATAFFECTORDEPENDONECOSYSTEMSERVICES�

s

s

s

s

AFREEPRESS�ANDREQUIREMENTSTO
PROVIDEINFORMATION�INCLUDING
REGULARINDICATORSOFECOSYSTEMHEALTH�TOTHEPUBLIC�
!LLBRANCHESOFGOVERNMENTALSOHAVEAROLEINPROVID
INGOVERSIGHT�3UCHMECHANISMSENABLECITIZENSTOHOLD
GOVERNMENTSANDBUSINESSACCOUNTABLEFORTHEIRUSEAND
MANAGEMENTOFECOSYSTEMS�

!"/544()3'5)$%
4HISGUIDEISONEOFSEVERALPUBLICATIONSBYTHE7ORLD2E

SOURCES)NSTITUTEFOCUSEDONMAINSTREAMINGECOSYSTEMSERVICESIN
PUBLICANDPRIVATEDECISIONS�)TINTRODUCESAN%COSYSTEM3ERVICES
!PPROACHAIMEDATHELPINGPOLICYMAKERSATALLLEVELSANDSEC
TORSUSETHECONCEPTOFECOSYSTEMSERVICESINMAKINGDECISIONS�
!CCORDINGLY�WHILEITINTRODUCESMETHODSTOINCORPORATETHECON
CEPTOFECOSYSTEMSERVICESINTODIFFERENTTYPESOFDECISIONMAK
ING�ITSTOPSSHORTOFPROVIDINGDETAILEDMETHODOLOGICALGUIDANCE
ONHOWTOASSESSTHECONDITIONSANDTRENDSOFECOSYSTEMSERVICES�

%NTRYPOINTS -INISTRY�!GENCY�/RGANIZATION %XAMPLESOFDECISIONPROCESSES

.ATIONALAND
SUBNATIONAL
POLICIESAND
PLANS

$EVELOPMENT�PLANNING 0OVERTYREDUCTIONSTRATEGIES�LANDUSEPLANNING�WATERSUPPLY�ANDSANITATIONs

%NVIRONMENT 0ROTECTEDAREACREATION�CLIMATEADAPTATIONSTRATEGIESs

4REASURY .ATIONALBUDGETS�PUBLICEXPENDITUREREVIEWS�AUDITSs

0HYSICALPLANNING�EMERGENCYPLANNING�
ANDRESPONSE

)NTEGRATEDECOSYSTEMMANAGEMENTOFCOASTS�RIVERBASINS�FORESTLANDSCAPES�
ANDWATERSHEDS

s

%CONOMIC
ANDlSCAL
INCENTIVES

&INANCE

"UDGETOFlCE

3UBSIDIES�TAXCREDITS�PAYMENTSFORECOSYSTEMSERVICES�IMPORTDUTIES�AND
TARIFFS
4AXPOLICIESTOSUPPORTEASEMENTSORPROMOTEALTERNATIVEENERGYTECHNOLOGY�
PRICINGREGULATIONSFORWATER

s

s

3ECTORPOLICIES
ANDPLANS

#OMMERCEANDINDUSTRY #ORPORATECODESOFCONDUCT�STANDARDS�ASSESSMENTOFNEWTECHNOLOGIESs

3CIENCEANDTECHNOLOGY !PPLIEDRESEARCH�TECHNOLOGYTRANSFER�BUSINESSCAPACITYBUILDINGs

!GRICULTURE %XTENSIONSERVICES�BESTMANAGEMENTPRACTICESs

&ORESTRY &ORESTSECTORACTIONPROGRAMS�MAPPINGINITIATIVES�CONCESSIONMANAGEMENTs

%NVIRONMENT�
.ATURALRESOURCES

3TATEOFTHEENVIRONMENTREPORTS�STRATEGICENVIRONMENTALASSESSMENTS�ENVIRON
MENTALIMPACTASSESSMENTS�INFORMATION�TOOLS�LEGALINSTRUMENTS

s

'OVERNANCE 0RIMEMINISTER�SORMAYOR�SOFlCE�
JUSTICEMINISTRIES�LEGISLATURE�
LOCALGOVERNMENTBODIES

$ECENTRALIZATIONPOLICIES�FREEPRESS�CIVILSOCIETY�ACCOUNTABILITYOFGOVERNMENT
THROUGHELECTIONS�ACCESSTOINFORMATIONANDDECISIONS�JUDICIALREVIEW�PERFOR
MANCEINDICATORS

s

4ABLE���%NTRY0OINTSFOR-AINSTREAMING%COSYSTEM3ERVICES

4HEEXAMPLESPROVIDEDFOREACHENTRYPOINTARENOTINTENDEDTOBEEXHAUSTIVE�BUTRATHERILLUSTRATETHE
VARIETYOFWAYSECOSYSTEMSERVICECONSIDERATIONSCANBEINCORPORATEDINTODEVELOPMENTDECISIONPROCESSES�

+%9,%!2.).'3
4HEREAREMANYENTRYPOINTSINCURRENTDECISION
MAKINGPROCESSESTOLINKECONOMICANDSOCIALGOALS
WITHECOSYSTEMSERVICES�
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!METHODSMANUALUNDERDEVELOPMENTBYTHE5NITED.A
TIONS%NVIRONMENT0ROGRAMME7ORLD#ONSERVATION-ONITORING
#ENTREWILLPROVIDEMOREDETAILEDTECHNICALGUIDANCEFORSCIEN
TISTSWHOCONDUCTECOSYSTEMASSESSMENTS�4HE7ORLD2ESOURCES
)NSTITUTEISALSOPRODUCINGASEPARATEGUIDEONHOWTOINTEGRATE
AN%COSYSTEM3ERVICES!PPROACHINBUSINESSDECISIONMAKING�

%COSYSTEMSERVICEBASEDDECISIONMAKINGTOOLSARESTILLATAN
EARLYSTAGEOFDEVELOPMENT�ANDTHEEXAMPLESOFTHEIRAPPLICA
TIONINACTUALDECISIONMAKINGARELIMITED�4HISGUIDEATTEMPTS
TOCIRCUMVENTTHISLIMITATIONBYDRAWINGONBOTHREALAND
lCTIONALCASESTUDIESTOILLUSTRATEITSPOINTS�)TISAlRSTTAKEON
PRACTICALSTEPSTOINCORPORATECONSIDERATIONOFNATURE�SBENElTS
INTODEVELOPMENTDECISIONSANDWILLNEEDUPDATINGASMORE
RESEARCHANDEXPERIENCEBECOMEAVAILABLE�4HATSAID�WHILE
RESEARCHISSTILLEMERGINGONHOWCHANGESTOECOSYSTEMSALTER
THEIRCAPACITYTOPROVIDESERVICES�ENOUGHISKNOWNFORDECISION
MAKERSTOSTARTINCORPORATINGECOSYSTEMSERVICESINTOTHEIR
GOALSANDSTRATEGIES�3UCHACTIONWILLSUPPORTBOTHROBUSTAND
SUSTAINABLEDEVELOPMENTDECISIONSANDHEALTHYECOSYSTEMS�

4HENEXTCHAPTERINTHISGUIDEDISCUSSESHOWADECISION
MAKINGFRAMEWORKLINKINGECOSYSTEMSWITHHUMANWELLBEING
CANBEUSEDTOSTRENGTHENANDORGANIZEADECISIONMAKING
PROCESS�#HAPTER�DESCRIBESHOWTOIDENTIFYTHEECOSYSTEM
SERVICESMOSTRELEVANTTOADEVELOPMENTDECISION�HOWTOCOLLECT
INFORMATIONONTHEIRCONDITIONANDTRENDSANDHOWTOASSESS
THERESULTINGRISKSANDOPPORTUNITIESFORADECISION�#HAPTER�
INTRODUCESSCENARIOPLANNINGASANAPPROACHFORIDENTIFYINGECO
SYSTEMSERVICETRADEOFFSINTHEFUTURE�#HAPTER�CONCLUDESWITH
GUIDANCEONHOWTOSELECTPOLICIESTOSUSTAINECOSYSTEMSERVICES�

4HEGUIDEALSOINCLUDES4HE$ECISION�!3TORYABOUT%COSYS
TEM3ERVICES�4HISTALEOFANIMAGINARYCITY�2IO'RANDE�CHARTS
ONECOMMUNITY�SEFFORTSTORECONCILEDEVELOPMENTAND

ECOSYSTEMCHANGE�)TFOLLOWSTHESTORYOF2IO'RANDE�S-AYOR
AND3ECRETARYOF%NVIRONMENTASTHEYCONFRONTTWOCHALLENGES�
HOWTODEVELOPTHECITY�SECONOMYTHROUGHTHEIMPLEMENTATION
OFANATIONALGOALONBIOFUELEXPANSIONANDHOWTOADDRESSTHE
CONSEQUENCESOFECOSYSTEMCHANGEFORTHEIRCITY�%ACHCHAPTER
CLOSESWITHANINSTALLMENTOF4HE$ECISIONTOILLUSTRATETHEMAIN
POINTSOFTHECHAPTER�4HENARRATIVEDRAWSONREALLIFEEXPERI
ENCEANDEXAMPLES�)TSlCTIONALNATUREALLOWSTHEEXPLORATIONOF
AVARIETYOFISSUES�ANGLES�ANDCONmICTSTHATWOULDNOTOTHER
WISEBEPOSSIBLEWITHINASINGLECASESTUDY�

!#$2/-CONTAININGTHETECHNICALANDSYNTHESIS
VOLUMESOFTHE-ILLENNIUM%COSYSTEM!SSESSMENTANDA
0OWER0OINTPRESENTATIONWITHILLUSTRATIVElGURESANDGRAPHICS
ISENCLOSED�4HISRESOURCECANBEUSEDINCONJUNCTIONWITH
THISGUIDEBOTHASAREFERENCESOURCEANDTOHELPMAKETHE
CASEFORMAINSTREAMINGECOSYSTEMSERVICESIN
DECISIONMAKINGPROCESSES�

!#4)/.0/).43
2EVIEWHOWGOALSDEPENDONANDAFFECTECOSYSTEMSERVICES
ANDHOWAN%COSYSTEM3ERVICES!PPROACHCANSTRENGTHEN
DECISIONMAKINGANDHELPACHIEVETHESEANDOTHERGOALS�

5SE0OWER0OINTPRESENTATIONONENCLOSED#$2/-TOMAKE
THECASEFORUSINGAN%COSYSTEM3ERVICES!PPROACH�
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4HEVIEWFROM6ICTORIA0EAKIN(ONG+ONGDRAMATICALLYILLUSTRATESTHEINTERSECTIONOFDEVELOPMENTANDNATURE�
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h3OTHEBOTTOMLINEIS�YOUDON�TKNOW�vSAID
THE-AYOR�

h7EKNOWTHECLIMATEISCHANGING�3CIEN
TISTSFROMAROUNDTHEWORLDSAYSOINAREPORT
RELEASEDLASTYEAR�vTHE3ECRETARYOF%NVIRON
MENTBEGAN�h7ETHINKTHATTHISREGIONMIGHT
SEEMOREPRECIPITATIONINTHENEXTDECADESx�v

4HE-AYORWASNOWLOOKINGOUTTHEWIN
DOWANDQUICKLYLOSINGINTEREST�4HEWINTERHAD
BEENUNUSUALLYRAINY�ESPECIALLYHIGHERUPINTHE
MOUNTAINS�ANDTHEPREVIOUSMONTH2IO'RANDE
HADSEENTHEWORSTmOODINGINLIVINGMEMORY�
EFFECTIVELYISOLATINGTHECITYFORFOURDAYSAND
FORCINGTHESHUTDOWNOFTHEWATERPURIlCATION
PLANT�4HEAFTERMATHOFTHISEVENTHADOCCUPIED
MUCHOFTHE-AYOR�SAGENDAFORTHELASTMONTH�
ANDNOWHEWANTEDTOKNOWWHYITHADHAP
PENED�ANDWHETHERITWOULDHAPPENAGAIN�

h7E�VEBEENBUSYWITHRECOVERYTASKSAND
HAVEN�THADTIMETOLOOKINTOTHECAUSESOFTHIS�
"UTWE�LLCOMEUPWITHACOMPLETEREPORTINTHE
NEXTFEWWEEKS�vSAIDTHE3ECRETARY�KNOWING
SHEHADJUSTMISSEDANOPPORTUNITYTOEXPLAIN
THATTHEREWASALINKBETWEENDEFORESTATION
UPSTREAMANDTHEmOODSOFTHEPREVIOUSMONTH�

h/+�(AVETHATREPORTREADYFORNEXTWEEK�S
CABINETMEETING�)�LLMAKEROOMONTHEAGENDAFOR
THIS�7OULDTENMINUTESSUFlCE�vSAIDTHE-AYOR�

$ECISION4HE

!3TORYABOUT%COSYSTEM3ERVICES
7HERE
THE3ECRETARY
CONNECTS
ECOSYSTEMS
ANDWELLBEING
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/FCOURSENOT�THOUGHTTHE3ECRETARY�h3URE�vSHESAIDAS
SHEWALKEDOUT�

)N THE LOBBYSHENOTICED TWOTALLMENWEARINGEXPENSIVESUITS�
h0LEASEGOAHEAD�THE-AYORWILLSEEYOUNOW�vSAIDTHERECEPTIONIST�

h&OREIGNERS�vTHERECEPTIONISTSAIDINREPLYTOTHE3ECRETARY�S
INQUISITIVELOOK�h4HEYAREHEREABOUTTHEBIOFUELCOMPLEX�v

h4HEWHAT��v4HE3ECRETARYLEFTTHEOFlCEFURIOUS�!SUSUAL�
SHEHADN�TBEENINFORMEDABOUTDEVELOPMENTPLANS�(EROFlCE
WASNEVERPARTOFTHEBIGDECISIONS�INTHISCASETOBUILDABIO
FUELPLANTTHATWASTOBEPARTOFANEWNATIONALGOALTOINCREASE
REVENUE FROM BIOFUEL EXPORTS� 3HE WAS EXPECTED TO SUPERVISE
ENVIRONMENTAL IMPACT ASSESSMENTS� INVARIABLY DONE BY OUTSIDE
CONSULTANTSONLYAFTER THEDECISIONSHADBEENMADE�ANDTHEN
STRUGGLEWITHINSPECTIONSANDSANCTIONSEVERYTIMETHEREWASAN
ACCIDENT�"UTHEROPINIONDIDNOTSEEMTOCOUNTWHENITCAMETO
INVESTMENTDECISIONS�

"ACKINHEROFlCETHE3ECRETARYOF%NVIRONMENTCONVENEDA
STAFFMEETINGnFOURPEOPLE�INCLUDINGHERSELF�

h3O�DIDYOUEXPLAINTOTHE-AYORTHATWENEEDTOFOCUS
MOREONECOSYSTEMMANAGEMENTANDLESSONPUBLICWORKS�v
ONEAIDESTARTED�

h4HEYWANTTOBUILDABIOFUELCOMPLEX�vANNOUNCEDTHE
3ECRETARY�

h!Hx4HENTHEYBETTERSTARTBUILDINGBIGLEVEES�TOO�v
h7HY�v
h0RECIPITATIONISALREADYONTHERISEANDTHEAGRICULTURALFRONTIERKEEPSEXPANDING�!NADDITIONAL

INCENTIVETOGROWFUELCROPSWILLBETHEENDOFTHEREMAININGFOREST�ANDTHENWECANEXPECTMORE
mOODING�9OUDIDEXPLAINTOTHE-AYORTHATTHEmOODSMIGHTBERELATEDTODEFORESTATION�DIDN�TYOU�v

h)TRIED�xv
h4HEWATERTREATMENTBUDGETWILLNEEDTOGOUP�TOO�7ITHMOREAGRICULTUREANDFEWERTREESUPSTREAMWATERlLTRATION

BYTHEFORESTWILLSUFFERANDTHEWATERWILLREACHTHECITYDIRTIERxNOTGOODFORTHECAMPAIGN@!SPECIALCITYTOLIVEIN�xv
h)STHE$IRECTOROF4OURISMAND2ECREATIONAWAREOFTHIS�4HEREGOESTHEIRPLANTOPROMOTEECOTOURISM�v
h!ND)SUPPOSETHELOBBYTOEXPANDTHECITYPORTWILLREVIVE�(OWDOYOUTHINKTHATWILLPLAYWITHTHElSHINGCOMMUNITY�v
h7HATABOUTTHEPRICEOFFOOD�(AVETHEYTHOUGHTTHATBIOFUELCROPSMIGHTCOMPETEWITHFOODPRODUCTION�

0OPULATIONGROWTHISALREADYPUTTINGPRESSUREONPRICESHERE�v
h9ES�PLUSALMOSTALLTHECROPSARENOWEXPORTED�AND)SUPPOSETHEBIOFUELWILLBE�TOO�"UTTHECOSTSOFENVIRON

MENTALDEGRADATIONAREBORNEHERE�(AVEYOUBEENTOTHESOUTHERNNEIGHBORHOODSINCETHEmOOD�)T�SAMESS�7EARE
NOWEXPECTINGANEPIDEMICTHERE�!NDMIGRATIONFROMTHECOUNTRYSIDEREMAINSSTRONG�v

h)THINKTHEYARENOTAWAREOFHOWMUCHOURHEALTHANDOURECONOMYDEPENDONAHEALTHYRIVERBASIN�4HEYJUST
DON�TLOOKBEYONDTHEMUNICIPALBOUNDARY�ANDYETSOMEOFOURGREATESTPROBLEMSCOMEFROMOUTSIDE�v

4HATlNALCOMMENTGAVETHE3ECRETARYANIDEA�4HATWASHOWSHENEEDEDTOFRAMEIT�THE-AYORHADTOUNDER
STANDTHATTHERIVERWASMORETHANARIVERANDTHATTHEPREVIOUSMONTH�SmOODSHADBEENSOMETHINGMORETHANJUST
AmOOD�4HISNEWRElNERYOFFEREDHERAPERFECTOPPORTUNITYTOGETINVOLVEDINDECISIONSABOUTTHECITY�SDEVELOPMENT�
4HELINKSBETWEENFUTUREBIOFUELPRODUCTION�FUTUREDEFORESTATION�FUTUREmOODS�ANDHEALTHNEEDEDTOBEEXPLORED�

4HE-AYORWASNOTAWARETHATTHECITYWASPARTOFAWHOLESYSTEMTHATHADSUSTAINEDTHEEXPONENTIALGROWTHOFTHELAST
FEWDECADES�#LEANWATER�FERTILELAND�ABUNDANTCROPSANDlSH�EVENRECREATIONANDmOODCONTROL�ALLTHESEBENElTSRESULTED
FROMAFUNCTIONINGSYSTEM�ANDALLHADAVALUETHATWASBEINGOVERLOOKED�)FTHESYSTEMFAILED�THECONSEQUENCESWOULDBEFELT
BYTHEPOPULATION�STARTINGWITHTHEPOOR�1UALITYOFLIFEINTHECITYWOULDDROP�ANDTHE-AYORWOULDKNOWITON%LECTION$AY�

h!LRIGHT�vSHESAID�h7ENEEDTOPREPAREAPRESENTATIONFORNEXTWEEK�SCABINET�,ET�SORGANIZEALLOFTHESEIDEAS�v
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-AKETHECONNECTIONSBETWEEN
ECOSYSTEMSANDDEVELOPMENT���������������������������������������������������������

"UILDEFFECTIVEPROCESSESFORASSESSING
ECOSYSTEMSERVICESANDSELECTINGPOLICIES��������������������������������������

!PPLYTHEFRAMEWORKANDPRINCIPLES�
!MINICASESTUDY�����������������������������������������������������������������������������

,EAD!UTHORS
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)
NADDITIONTODETAILINGTHECONDITIONSANDTRENDSOFECO
SYSTEMSERVICESWORLDWIDE�THE-ILLENNIUM%COSYSTEM
!SSESSMENTCREATEDACONCEPTUALFRAMEWORKTHATISUSEFUL
INTAKINGAN%COSYSTEM3ERVICES!PPROACH�4HISCHAPTER
BEGINSBYINTRODUCINGTHEFRAMEWORKANDTHENPROVIDES

GUIDANCEONUSINGTHEPRINCIPLESOFCREDIBILITYANDLEGITIMACY
TODESIGNEFFECTIVEPARTICIPATORYPROCESSES�)TCONCLUDESWITHA
MINICASESTUDYOFHYDROPOWERPRODUCTIONIN"RITISH#OLUMBIA�
#ANADATOILLUSTRATETHEAPPLICATIONOFTHEFRAMEWORKANDTHE
BENElTSOFBUILDINGEFFECTIVEPARTICIPATORYPROCESSES�

&RAMINGTHE,INK
BETWEEN$EVELOPMENTAND
%COSYSTEM3ERVICES

&IGURE���-ILLENNIUM%COSYSTEM!SSESSMENT#ONCEPTUAL&RAMEWORKOF)NTERACTIONS!MONG
%COSYSTEM3ERVICES�(UMAN7ELLBEING�AND$RIVERSOF#HANGE
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$ECISIONMAKERSASDIVERSEASMAYORS�NATIONALECONOMISTS�
NATURALRESOURCEMANAGERS�ANDCONSERVATIONPLANNERSCANUSE
THE-ILLENNIUM%COSYSTEM!SSESSMENTFRAMEWORK�SEE&IGURE
���	TOEXPLORETHELINKSBETWEENECOSYSTEMSANDDEVELOPMENT�
GAININGABETTERUNDERSTANDINGOFHOWDEVELOPMENTGOALSBOTH
AFFECTANDDEPENDONECOSYSTEMSERVICES�4HOSEWORKINGINTHE
DEVELOPMENTCOMMUNITYCANSTARTANANALYSISWITHELEMENTSOF
HUMANWELLBEINGSUCHASHEALTHORFOODANDMAKETHECONNEC
TIONSTOECOSYSTEMSERVICES�4HEENVIRONMENTALCONSERVATION
COMMUNITY�ONTHEOTHERHAND�CANSTARTWITHTHEECOSYSTEM
SERVICESANDUSETHEFRAMEWORKTOASSESSTHEIMPLICATIONSOF
CONSERVATIONONDEVELOPMENTANDHUMANWELLBEING�

)MPORTANTRELATIONSHIPSBETWEENHUMANWELLBEINGANDECO
SYSTEMSERVICES�OFTENNOTINITIALLYAPPARENT�ARELIKELYTOEMERGE

FROMAPPLYINGTHEFRAMEWORK�7HILEEXPERIENCEWITHUSINGTHIS
FRAMEWORKISSTILLLIMITED�INTERESTISGROWINGINTAKINGAN%COSYS
TEM3ERVICES!PPROACHTOSUPPORTDECISIONMAKING�WITHINGOVERN
MENTAGENCIESANDOTHERORGANIZATIONS�SEE"OX���	ANDELSEWHERE�

7HATFOLLOWSISADISCUSSIONOFTHEELEMENTSOFTHEFRAME
WORKANDTHERELATIONSHIPSAMONGTHEM�)TUSESTHE2IO'RANDE
STORYTOILLUSTRATEHOWADECISIONMAKER
CANAPPLYTHEFRAMEWORKTODESIGNMORE

2ICK,INTHURST�NATIONALPROGRAMDIRECTORFOR
ECOLOGYATTHE5�3�%NVIRONMENTAL0ROTECTION
!GENCY�/FlCEOF2ESEARCHAND$EVELOPMENT�IS
LEADINGAMAJORRESEARCHINITIATIVETOPROMOTE
PROACTIVEDECISIONMAKINGTOCONSERVEECO
SYSTEMSERVICESTOMEETHUMANNEEDS�4HIS
PROGRAM�S���SCIENTISTSAREWORKINGTOQUANTIFY
ECOSYSTEMSERVICESUSINGDYNAMICMAPS�SCE
NARIOBUILDING�ANDPREDICTIVEMODELS�4HISWORK
INCLUDESASSESSINGTHESUITEOFSERVICESASSOCI

ATEDWITHFRESHWATERANDCOASTALWETLANDS�ASSESSINGTHEEFFECTSOF
REACTIVENITROGENONECOSYSTEMSERVICES�ANDFOURPLACEBASEDSTUDIES
TODEVELOPMETHODSTOIMPLEMENTTHECONCEPTOFECOSYSTEMSERVICE
DISTRICTSFORMANAGINGMULTIPLESERVICES�5�3�%0!����A�2�,INTHURST�
PERSONALCOMMUNICATION�!UGUST�������	�

,ANA2OBINSON�INTHEGOVERNMENTOF!LBERTA�IS
UNDERTAKINGANASSESSMENTOF��ECOSYSTEMSER
VICESINTHESOUTHERNREGIONOF!LBERTA�#ANADA�
4HEEFFORTIDENTIlESANDRANKSTHE��SERVICESIN
TERMSOFRELATIVEIMPORTANCETOTHEREGION�4HEAS
SESSMENTESTABLISHESSCIENTIlCALLYTHATCHANGESIN
NATURALLANDSCAPESAFFECTTHETYPE�QUANTITY�AND
QUALITYOFECOSYSTEMSERVICESPROVIDED�4HEASSESS
MENTPROVIDESINFORMATIONONTHECONSEQUENCES
OFVARIOUSLANDUSEDECISIONSANDTHELINK

BETWEENTHENATURALLANDSCAPESANDTHEECONOMICHEALTHAND
QUALITYOFLIFEINSOUTHERN!LBERTA�'OVERNMENTOF!LBERTA�����+�
(UGHES&IELD�PERSONALCOMMUNICATION�!UGUST�������	�

-ARY2UCKELSHAUS�
OFTHE5�3�.ATIONAL
/CEANICAND!TMOSPHERIC
!DMINISTRATION�S.ORTH
WEST&ISHERIES3CIENCE
#ENTER�ANDHERFATHER�
7ILLIAM2UCKELSHAUS�
CHAIROFTHE0UGET3OUND

"OX���!PPLICATIONSOFAN%COSYSTEM3ERVICES!PPROACH

,EADERSHIP#OUNCILIN3EATTLE�AREWORKINGTODEVELOPAN%COSYS
TEM3ERVICES!PPROACHINTHE0UGET3OUNDREGIONOF7ASHINGTON
STATE�4HE0UGET3OUND0ARTNERSHIP�APUBLICPRIVATEAUTHORITY
ESTABLISHEDBYTHE7ASHINGTONLEGISLATUREWITHTHEGOVERNOR�S
SUPPORT�ISDEVELOPINGAPLANTORESTORETHE0UGET3OUNDECOSYS
TEM�4HEPARTNERSHIPISFOCUSEDONINCORPORATINGECOSYSTEM
SERVICESINFORMATIONINTOCRITICALPUBLICDECISIONSANDPUBLIC
FINANCEOPPORTUNITIESTOMEETTHERESTORATIONGOALS�0UGET
3OUND0ARTNERSHIP�����-�2UCKELSHAUS�PERSONALCOMMUNICA
TION�3EPTEMBER�������	�

2ICHARD4HACKWAY�OF!USTRALIA�S"UREAUOF
2URAL3CIENCES�ISLEADINGANEFFORTTODOCUMENT
THEECOSYSTEMSERVICESPROVIDEDBYVEGETA
TIONACROSS!USTRALIA�4HEPROJECTIDENTIlESTHE
NATIONALSTATUSANDTRENDSOFECOSYSTEMSERVICES
ANDLINKSTHESElNDINGSTODIFFERENTFORMSOF
MANAGEMENT�4HEGOALOFTHEPROJECTISTOIN
FORMREGIONALPRIORITYSETTINGANDINmUENCE
INVESTMENTINTHEMAINTENANCE�RESTORATION�
ANDMANAGEMENTOFVEGETATIONTOBETTER

MEETSUSTAINABLEDEVELOPMENTOUTCOMES�#OMMONWEALTHOF!USTRA
LIA�����2�4HACKWAY�PERSONALCOMMUNICATION�!UGUST������	�

2ODRIGO6ICTOR�OFTHE&ORESTRY)NSTITUTE
�)NSTITUTO&LORESTAL	OFTHE3TATEOF3ÎO0AULO�
"RAZIL�ISUSINGAN%COSYSTEM3ERVICES!P
PROACHINWORKSHOPSANDOTHEREVENTSTOALTER
HOWPEOPLETALKANDTHINKABOUTTHE3ÎO
0AULO#ITY'REEN"ELT"IOSPHERE2ESERVE
ANDTHEECOSYSTEMSERVICESITPROVIDESTO
��MILLIONRESIDENTS�4HEGROUPHASHOSTED
OVERADOZENMAJOREVENTSSINCETHE-ILLEN
NIUM%COSYSTEM!SSESSMENTWASRELEASED�THE

APPROACHHASALLOWEDFORASHAREDVOCABULARYANDUNDERSTANDING
AMONGDIVERSESTAKEHOLDERS�FROMLOCALCITIZENSTOWATERBASIN
MANAGERS�)NSTITUTO&LORESTAL�����2�6ICTOR�PERSONALCOMMUNICA
TION�-ARCH�������	�

+%9,%!2.).'3
4HE-ILLENNIUM%COSYSTEM!SSESSMENTFRAMEWORK
SERVESASADECISIONMAKINGTOOLFORLINKINGECOSYSTEM
ANDDEVELOPMENTGOALS�
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ROBUSTANDSUSTAINABLESTRATEGIESTOACHIEVEDEVELOPMENTGOALS
ANDSUSTAINECOSYSTEMSERVICES�

(UMANWELLBEING
4HE-ILLENNIUM%COSYSTEM!SSESSMENTFRAMEWORKPLACESHU
MANWELLBEINGINTHEUPPERLEFTHANDCORNERTOEMPHASIZETHE
FOCUSONPEOPLEANDHOWECOSYSTEMSSUPPORTDEVELOPMENTGOALS�
4HISISWHERETHEDECISIONMAKERPREPARINGANATIONALBUDGET
ORAWARDINGAFORESTORMINECONCESSIONENTERSTHEFRAMEWORK�
)TISWHERETHE-AYOROF2IO'RANDEANDHISGOALOFCREATINGA
MORELIVABLECITYBYREDUCINGTHERISKOFmOODSANDGROWINGTHE
ECONOMYTHROUGHANEWBIOFUELSSECTORlNDSASTARTINGPOINT�

4HEFRAMEWORKLISTSlVECOMPONENTSOFWELLBEING�
BASICMATERIALFORAGOODLIFE�ADEQUATELIVELIHOOD�FOOD�
SHELTER�OTHERGOODS	�
HEALTH�STRENGTH�FEELINGWELL�ACCESSTOCLEANAIRANDWATER	�
GOODSOCIALRELATIONS�SOCIALCOHESION�MUTUALRESPECT�ABILITY
TOHELPOTHERS	�
SECURITY�PERSONALSAFETY�ACCESSTORESOURCES�SAFETYFROM
DISASTERS	�AND
FREEDOMOFCHOICEANDACTION�ABILITYTOCONTROLPERSONAL
CIRCUMSTANCES	�

)NTHE2IO'RANDESTORY�THEELEMENTSOFWELLBEINGLEADING
TOTHEGOALOFALIVABLECITYINCLUDESECURITY�mOODPROTECTION	
ANDHEALTH�CLEANWATER	�"ASICMATERIALFORAGOODLIFEDERIVES
FROMBOTHlSHERSONTHECOASTANDFARMERSINLANDANDFROM
JOBSATTHEBIOFUELRElNERY�2IO'RANDEMUSTALSOTAKEINTO
ACCOUNTTHENATIONALGOALTOINCREASEPRODUCTIONOFBIOFUELS�
ANOTHERELEMENTOFBASICMATERIALFORAGOODLIFE�!SINTHIS
STORY�THEELEMENTSOFWELLBEINGAREOFTENINTERTWINED�

/NCEADECISIONMAKERHASEXAMINEDTHEGOALINRELATIONTO
HUMANWELLBEING�THENEXTSTEPISTOIDENTIFYTHEECOSYSTEMSER
VICESONWHICHREACHINGTHATGOALRELIESANDHOWITIMPACTSTHEM�

%COSYSTEMSERVICES
&OCUSINGONECOSYSTEMSERVICESALLOWSADECISIONMAKERTOVIEW
SERVICESOFNATUREASANINPUTINTOASTRATEGYTOACHIEVEAGOAL�
MUCHLIKEPHYSICALORHUMANCAPITAL�)NTHE2IO'RANDESTORY�IT
ENABLESTHE3ECRETARYOF%NVIRONMENTTOMOVEBEYONDTHESTEREO
TYPEOFhPROTECTOROFBIRDSANDTREESvTOBECOMEAKEYPLAYERIN
SUSTAINING2IO'RANDE�SLONGTERMSOCIALANDECONOMICVITALITY�

!SNOTEDINCHAPTER��INCREASINGTHEABILITYOFDECISION
MAKERSTOUNDERSTANDHOWECOSYSTEMSPROVIDESERVICESANDTO
ESTIMATETHEIRVALUETOPEOPLEANDDEVELOPMENTGOALSUNDERLIES
AN%COSYSTEM3ERVICES!PPROACH�4HE-ILLENNIUM%COSYSTEM
!SSESSMENTCONTRIBUTEDTOTHISUNDERSTANDINGBYEVALUATING��
ECOSYSTEMSERVICES�SEE4ABLE���FORASUMMARYAND4ABLE���
FORADETAILEDLISTING	�4HESE��WERESELECTEDBOTHBECAUSETHEY
HAVEBEENSIGNIlCANTLYAFFECTEDBYRECENTECOSYSTEMCHANGEAND
BECAUSEHUMANWELLBEINGISLIKELYTOBEGREATLYAFFECTEDASA
RESULTOFTHEIRDEGRADATIONORENHANCEMENT�-!����A���	�

#ONSIDERINGTHESE��ECOSYSTEMSERVICESINTHETHREECATEGO
RIESEVALUATEDBYTHE!SSESSMENT�PROVISIONING�REGULATING�AND

s

s
s

s

s

CULTURALSERVICES�EXTENDSTHEFOCUSOFDECISIONSBEYONDTHE
PROVISIONINGSERVICESSUCHASCROPSORTIMBER�)TALLOWSEQUAL
ATTENTIONTOFREQUENTLYOVERLOOKEDREGULATINGANDCULTURALSER
VICESSUCHASmOODCONTROLORRECREATIONTHATNOWLACKAVALUE
INTHEMARKETPLACE� ALTHOUGHAGROWINGBODYOFRESEARCHAIMS
TOFACILITATETHEVALUINGOFSUCHSERVICES�ASNOTEDINCHAPTER��

4HE!SSESSMENTALSODElNEDAFOURTHCATEGORYOFSERVICE�
THESUPPORTINGSERVICES�SEE4ABLE���	�4HESEAREUNDERLYING
PROCESSESSUCHASFORMATIONOFSOIL�PHOTOSYNTHESIS�ANDNUTRI
ENTCYCLING�3INCE�BYDElNITION�SUPPORTINGSERVICESARENOT
DIRECTLYUSEDBYPEOPLE�THESESERVICESWERENOTASSESSED�

4HETHINKINGASTOWHETHERSUPPORTINGSERVICESCANBE
INCORPORATEDINTOAN%COSYSTEM3ERVICES!PPROACHISSTILLATAN
EARLYSTAGE�4HERELEVANCEOFTHESESERVICESISTYPICALLYREAL
IZEDTHROUGHTHEOTHERECOSYSTEMSERVICESTHEYSUPPORT�4HE
AGRICULTURESECTOR�INPARTICULAR�MAYlNDITVALUABLETOCONSIDER
SUPPORTINGSERVICES�SUCHASNUTRIENTCYCLINGANDSOILFORMA
TION�GIVENTHEDIRECTINTERACTIONBETWEENAGRICULTUREPRACTICES
ANDTHESESERVICES�

!NALYSISOFTHEDIFFERENTTYPESOFECOSYSTEMSERVICESCANHELP
REVEALTRADEOFFSACROSSTHESERVICES�%COSYSTEMSAREFREQUENTLY
ALTEREDWITHTHEINTENTOFINCREASINGTHESUPPLYOFPROVISIONING
SERVICES�ASWHENAFORESTISCLEAREDFORCROPLAND�4HERESULTIS
OFTENADECREASEINTHECAPACITYOFTHESEECOSYSTEMSTOPROVIDE

�&ORTHEPURPOSEOFESTABLISHINGECOSYSTEMSERVICEACCOUNTS�OTHERRESEARCHERSHAVE
PROPOSEDDElNITIONSOFECOSYSTEMSERVICESROOTEDINECONOMICPRINCIPLES�COMPARABLETO
CONVENTIONSFOR'$0GOODSANDSERVICES�"OYDAND"ANZHAF����	�

)NADDITIONTOSEQUESTERINGCARBONFROMTHEATMOSPHERE�ECOSYSTEMSALSO
REGULATELOCALCLIMATEBYINmUENCINGLOCALAIRTEMPERATUREANDMOISTURE�
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REGULATINGANDCULTURALSERVICES�"YINCLUDINGTHEFULLRANGE
OFSERVICES�THEFRAMEWORKCLARIlESTHETASKOFMANAGINGSUCH
TRADEOFFS�)N2IO'RANDE�FOREXAMPLE�THENATIONALGOVERN
MENTHASSETAGOALTOINCREASEAPROVISIONINGSERVICE�BIOFUEL�
9ETTHECITYISCONCERNEDABOUTCLEANWATERANDmOODPROTEC
TION�ANDSOWEIGHSTHECOSTSANDBENElTSOFCONVERTINGMORE
LANDTOCROPSFORBIOFUELASWELLASJOBSFROMABIOFUELCOMPLEX
VERSUSTHEOPPORTUNITYTOCONTINUETOEMPLOYTHEWETLANDS�
REGULATINGSERVICESOFWATERlLTRATIONANDHAZARDPROTECTIONAND
THEIRAESTHETICSERVICESTHATSUPPORTTOURISM�

3OMEOFTHELINKSBETWEENECOSYSTEMSERVICESANDHUMAN
WELLBEINGARESTRONGERTHANOTHERS�SEE&IGURE���	�)TISTHESE
LINKSTHATPOLICYMEASURESSEEKTOINmUENCEBYADDRESSINGTHE
DRIVERSOFECOSYSTEMCHANGE�$ECISIONMAKERSASSESSHOW
THESELINKS�WHICHVARYFROMPLACETOPLACE�PLAYOUTINTHEIR
LOCALE�$EVELOPMENTGOALSOFTENFOCUSONIMPROVINGASINGLE
CONSTITUENTOFHUMANWELLBEINGINISOLATION�4HEFRAMEWORK

ENCOURAGESADECISIONMAKERTOTAKEABROADERLOOK�(OWDOES
THEGOAL�FOREXAMPLE�OFIMPROVINGFOODSUPPLYOREXPORT
INCOME�RELATETOOTHERGOALSSUCHASTIMBERSUPPLYANDHOW
DOTHOSEGOALSINTURNDEPENDONANDAFFECTECOSYSTEMSERVICES
SUCHASmOODPROTECTIONANDCLEANWATER�/NCEAWAREOFTHE
OVERLAPPINGLINKSTOECOSYSTEMSERVICES�ADECISIONMAKERCAN
TRYTODEVELOPPOLICIESTHATCOMPLEMENTEACHOTHERANDCOHERE�

%COSYSTEMSERVICESARESOMETIMESCONFUSEDWITHBIODIVERSITY�
"IODIVERSITY�ORLIFEONEARTH�INCLUDINGTHEVARIABILITYAMONG
LIVINGORGANISMSWITHINSPECIES�BETWEENSPECIES�ANDBETWEEN
ECOSYSTEMS�ISNOTITSELFANECOSYSTEMSERVICE�2ATHER�BIODIVER
SITYSERVESASTHEFOUNDATIONFORALLECOSYSTEMSERVICES�"OTHWILD
ANDMANAGEDECOSYSTEMSCONTRIBUTETOBIODIVERSITY�4HEVALUE
SOMEPEOPLEPLACEONBIODIVERSITYFORITSOWNVALUEISCAPTURED
UNDERTHECULTURALECOSYSTEMSERVICESOFhETHICALvANDhEXISTENCEv
VALUES�/THERECOSYSTEMSERVICESTHATAREDIRECTLYDEPENDENTON
KEYCOMPONENTSOFBIODIVERSITYINCLUDEFOOD�GENETICRESOURCES�
TIMBER�BIOMASSFUEL�ANDECOTOURISM�

4HESPECIlCLINKSBETWEENBIODIVERSITYANDINDIVIDUALECOSYS
TEMSERVICESAREPROFUSEANDVARIED�4HE!SSESSMENTFOUNDTHAT

&IGURE���4HE,INKSBETWEEN%COSYSTEM3ERVICESAND(UMAN7ELLBEING
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SPECIESCOMPOSITIONANDPOPULATIONSIZEMATTERMORETHANSPECIES
NUMBERSWHENITCOMESTOECOSYSTEMSERVICES�-!����G	�4HE
QUALITYOFAVAILABLEPROTEINANDTHEABUNDANCEOFWILDFOODS�FOR
EXAMPLE�MAYINmUENCEHUMANNUTRITIONMORETHANSPECIESNUM
BERS�#HANGESINBIODIVERSITYCANDIRECTLYINmUENCEANECOSYSTEM
SERVICESUCHASNATURALPESTCONTROL�SEE"OX���	�$ESPITESOME
UNCERTAINTYABOUTTHELINKSBETWEENCHANGESINCOMPONENTSOF
BIODIVERSITYANDSPECIlCECOSYSTEMSERVICES�ITISCLEARTHATTHEDIS
TRIBUTIONANDVARIETYOFBIODIVERSITYINITSMANYFORMSISESSENTIAL
FORTHEFUNCTIONINGOFECOSYSTEMSANDTHESUPPLYOFECOSYSTEM
SERVICES�#ONSIDERINGBIODIVERSITYCANHELPDECISIONMAKERSFOCUS
ONMORESUSTAINABLECHOICESWHENEXAMININGTHERELATIONSHIP
BETWEENECOSYSTEMSERVICESANDWELLBEING�-!����G	�

$IRECTANDINDIRECTDRIVERS
OFECOSYSTEMCHANGE
$RIVERSARETHEFACTORS�NATURALORHUMAN�THATCAUSEECOSYS
TEMCHANGE�4HISELEMENTOFTHE-ILLENNIUM%COSYSTEM!S
SESSMENTFRAMEWORKHELPSADECISIONMAKERORGANIZETHEDRIVERS
RELEVANTTOTHEACHIEVEMENTOFANYGIVENGOAL�

4HEFRAMEWORKINCLUDESTWOTYPESOFDRIVERS�DIRECTANDIN
DIRECT�$IRECTDRIVERSAREPHYSICALCHANGESTHATCANBEIDENTIlED
ANDMONITORED�4HE!SSESSMENTLISTSTHEFOLLOWINGEXAMPLES�

CHANGESINLOCALLANDUSEANDLANDCOVER�LANDCONVERSION�
MODIlCATIONOFRIVERmOWANDWATEREXTRACTION	�
SPECIESINTRODUCTIONSANDREMOVALS�
DISCHARGEOFPOLLUTANTSANDOVERUSEOFFERTILIZERS�
HARVESTOFPLANTSANDANIMALS�ANDOTHERSPECIES	�AND
CLIMATEVARIABILITYANDCHANGE�

)NDIRECTDRIVERSOPERATEBYALTERINGTHELEVELORRATEOFCHANGE
OFONEORMOREDIRECTDRIVERS�4HE!SSESSMENTLISTSlVEINDIRECT
DRIVERS�

DEMOGRAPHIC�POPULATIONGROWTHANDDISTRIBUTION	�
ECONOMIC�GLOBALIZATION�MARKETS	�
SOCIOPOLITICAL�GOVERNANCEANDLEGALFRAMEWORK	�
SCIENCEANDTECHNOLOGIES�AGRICULTURALTECHNOLOGIES	�AND
CULTURALANDRELIGIOUS�CHOICESABOUTWHATANDHOWMUCH
TOCONSUME	�

s

s
s
s
s

s
s
s
s
s

!DECISIONMAKERCANINmUENCESOMEDRIVERS�BUTATTHE
SAMETIMEOTHERDRIVERSMAYBEAFFECTINGTHECONDITIONOFTHE
ECOSYSTEMSERVICESOFCONCERN�7HICHDRIVERSDECISIONMAKERS
CANINmUENCEOFTENDEPENDSONTHEGOVERNMENTLEVELATWHICH
THEYWORK�+NOWLEDGEANDINmUENCEOVERSOMEDRIVERSLIKELY
RESTSWITHOTHERLEVELSOFGOVERNMENTORGROUPS�&OREXAMPLE�
INDIVIDUALFARMERSDECIDEHOWMUCHFERTILIZERTOUSE�ADIRECT
DRIVEROFECOSYSTEMCHANGE	�WHILEAlNANCEMINISTERMIGHT
INmUENCETHEGLOBALPRICESOFTHEFARMERS�COMMODITIES�AN
INDIRECTDRIVER	�!CAREFULREVIEWOFTHEDRIVERSREVEALSTHEPART
NERSHIPSTHATAREESSENTIALTOUNDERSTANDINGANDINmUENCINGTHE
MECHANISMSBYWHICHECOSYSTEMSCHANGE�

&OR2IO'RANDE�INDIRECTDRIVERSSUCHASGLOBALTRADE
�ECONOMIC	ANDCHANGESINPOPULATIONGROWTHANDMIGRATION
�DEMOGRAPHIC	HAVELEDTOLANDUSECHANGESTHATHAVEDIRECTLY
REDUCEDTHEEXTENTOFWETLANDS�ALONGWITHTHEIRlLTRATIONAND
WATERmOWSERVICES�4HE-AYORPARTNERSWITHOTHERCITIESAND
NATIONALAUTHORITIESTOADDRESSTHESEISSUESTHATINVOLVEOTHER
TIMEANDSPATIALSCALES�

)NCREASINGBIODIVERSITYINLOWDIVERSITYAGRICULTURALSYSTEMSCAN
ENHANCENATURALPESTCONTROLANDREDUCETHEDEPENDENCYANDCOSTS
ASSOCIATEDWITHAPPLYINGPESTICIDES�)TCANALSOREDUCETHENEED
FOROTHERINPUTS�SUCHASIRRIGATIONANDFERTILIZERASSOCIATEDWITH
MONOCULTURES�4HEREAREADDITIONALBENElTSOFHIGHBIODIVERSITY
AGRICULTUREASWELL�INCLUDINGCULTURALANDAESTHETICVALUES�-!
����G���	�(OWEVER�NOTALLCHANGESTOSPECIESCOMPOSITIONARE
GOODFORAGRICULTURE�.EGATIVEIMPACTSCANRESULTFROMTHEINTRO
DUCTIONOFEXOTICINVASIVEWEEDSORVECTORSOFDISEASESASWELLAS
FROMCROPRAIDINGBYWILDANIMALS�

"OX���"IODIVERSITYANDTHE0ROVISIONOF
.ATURAL0EST#ONTROL

3ATELLITEIMAGESOF"OLIVIASHOWINGLANDCONVERSIONFORAGRICULTURE�

����

����
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3PATIALANDTEMPORALSCALES
!KEYFEATUREOFTHE-ILLENNIUM%COSYSTEM!SSESSMENT
FRAMEWORKISITSINCORPORATIONOFMULTIPLESPATIALANDTEMPORAL
SCALES�3PATIALSCALESMAYBELOCAL�NATIONAL�REGIONAL�ORGLOBAL�
4EMPORALSCALESCONSIDERTHESHORTTERM�DAYS�WEEKSORMONTHS	
THROUGHMEDIUMTERM�MONTHSTOYEARS	TOLONGTERM�DECADES
TOCENTURIES	�4HESESPATIALANDTEMPORALSCALESAPPLYNOTONLY
TOTHEDRIVERS�ASDISCUSSEDABOVE�BUTALSOTOHUMANWELLBEING
ANDECOSYSTEMSERVICES�ANDTHEINTERACTIONSAMONGTHEM�

$EVELOPMENTAIMEDATIMPROVINGHUMANWELLBEINGCAN
BEINITIATEDATLEVELSFROMTHELOCALTOTHEINTERNATIONAL�-OST
OFTENLOCALPROJECTSARENESTEDINPLANSATTHEREGIONALAND�OR
NATIONALLEVELANDINPOLICIESATTHEREGIONAL�NATIONALORINTER
NATIONALLEVEL�)TISTHEREGIONAL�NATIONALANDINTERNATIONALPOLI
CIESTHATSTEERCHANGEINTHEINDIRECTDRIVERSOVERLONGERPERIODS
OFTIME�,OCALDECISIONSCANCHANGEADIRECTDRIVER�SUCHASLAND
USE�THATINmUENCESTHEHEALTHOFANECOSYSTEMSERVICESUCHAS
POLLINATIONORWATERlLTRATIONINTHESHORTERTERM�

4HISELEMENTOFTHEFRAMEWORKCANHELPADECISIONMAKER
THINKTHROUGHATWHATSPATIALSCALESTHEDECISIONMIGHTMOSTEF
FECTIVELYBEMADEANDWHATTEMPORALSCALESSHOULDBECONSIDERED�
2ELEVANTSPATIALSCALESMIGHTCOINCIDEWITHPOLITICALBOUNDAR
IES�SUCHASDISTRICTSORCOUNTRIES�ORMIGHTBETTERlTWITHMORE
GEOGRAPHICBOUNDARIES�SUCHASWATERSHEDSORFORESTAREASTHAT
INCLUDEPARTSOFSEVERALPOLITICALENTITIES�!NANALYSISACROSSSPATIAL
ANDTEMPORALSCALESISLIKELYTOIDENTIFYISSUESLOSTINTHEUSUAL
LINEARFRAMEWORKOFPROJECTDECISIONS�THEREBYLEADINGTOMORE
ROBUSTCONCLUSIONS�

!LTHOUGH IT IS CHALLENGING
TOINCLUDEMULTIPLESPATIALAND
TEMPORAL SCALES IN A DECISION
MAKINGPROCESS�THISAPPROACH
ISCRUCIALTOOBTAININGAMORE
COMPLETE VIEW OF THE CONSE
QUENCESOFADECISIONONECO
SYSTEMSERVICESAND�ASARESULT�
ONHUMANWELLBEINGANDDE
VELOPMENTGOALS�4HEAPPROACH
AVOIDS THE BIASES OF A SINGLE
SCALE ANALYSIS� &OR EXAMPLE�
A STUDY FOUND THAT TOPDOWN
GLOBAL ASSESSMENTS OF POTEN
TIAL OF TECHNOLOGIES TO REDUCE
GREENHOUSEGASEMISSIONSWERE
NOTSENSITIVETOLOCALOBSTACLES
ANDCONSTRAINTSANDTENDEDTO
OVERESTIMATE THE LIKELY REDUC
TIONINEMISSIONS�)NCONTRAST�
BOTTOMUP ASSESSMENTS AT THE
CITYORREGIONALLEVELTENDEDTO
UNDERESTIMATETHEPOTENTIALOF
REDUCTIONS BECAUSE THEY WERE
LESSAWAREOFDIRECTIONSONTECH
NOLOGICAL AND POLICY CHANGE
�+ATES AND 7ILBANKS �����

!!'����	�3IMILARLY�ANANALYSISOFFORESTPOLICYATTHE
NATIONALLEVELISLIKELYTOFOCUSONTHEVALUEOFTIMBERTOTHE
NATIONALECONOMY�)TMAYCONSIDERmOODCONTROLANDWATER
lLTRATION�!LOCALANALYSISISMORELIKELYTOIDENTIFYNONTIMBER
PRODUCTSSUCHASNUTSANDTHECULTURALVALUEOFLANDSCAPEAS
IMPORTANTSERVICES�3CENARIOS�ASDISCUSSEDINCHAPTER��PROVIDE
AGOODWAYTOEXPLOREWHATMAYHAPPENATARANGEOFSPATIAL
ANDTEMPORALSCALES�

!SSESSMENTSNEEDTOEXAMINECHANGESINECOSYSTEMSERVICES
OVERTHELONGTERMASWELLASTHESHORTTERMBECAUSEDRAMATIC
DECLINEFROMWHICHITISDIFlCULTTORECOVERMAYOCCURASAN
ECOSYSTEMREACHESATIPPINGPOINT�ORTHRESHOLD�ATWHICHRAPID
CHANGEOCCURS�3CHEFFERETAL�����	�#OLLAPSEOFAlSHERYIS
ONEEXAMPLE�3UCHCHANGESCANDEPRIVEPEOPLEOFTHEIRLIVELI
HOODSORSPARKVIOLENTCONmICTOVERSCARCERESOURCES�4HE.ORTH
!TLANTICCODlSHERYREPRESENTSTHECHALLENGESOFRECOVERYONCE
ARESOURCEHASCOLLAPSED�SEE&IGURE���	�/NCEATHRESHOLD
HASBEENCROSSED�RESTORINGECOSYSTEMSTOENABLETHESUPPLYOF
SERVICESCANTAKEDECADESORPROVEIMPOSSIBLE�

"5),$%&&%#4)6%02/#%33%3&/2
!33%33).'%#/3934%-3%26)#%3!.$
3%,%#4).'0/,)#)%3

'IVENTHELIKELYDIVERSITYOFPARTICIPANTSANDVIEWPOINTSIN
DEVELOPMENTPROJECTSANDPOLICYMAKING�ITISIMPORTANTTO
BUILDCHANNELSFOREFFECTIVEPARTICIPATION�4HISSECTIONDESCRIBES

&IGURE���&ISH,ANDINGSOF.ORTH!TLANTIC#ODOFF.EWFOUNDLAND
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TWOPRINCIPLES�CREDIBILITYANDLEGITIMACY�TOADHERETO
WHENCOLLECTINGINFORMATIONONECOSYSTEMSERVICES�BUILDING
SCENARIOS�ANDMAKINGCHOICESABOUTPOLICIES�!DOPTINGTHESE
PRINCIPLESCANBROADENTHETYPESOFKNOWLEDGEOBTAINED�
HELPFOSTERTRUSTAMONGPARTICIPANTSANDCONlDENCEINTHE
INFORMATIONUSED�THUSINCREASINGTHECHANCESOFACHIEVING
DEVELOPMENTGOALS�

%NSURECREDIBILITY
#REDIBILITYREFERSTOTHEEXTENTTOWHICHINFORMATIONANDDECI
SIONSRESULTINGFROMAPROCESSARECONSIDEREDBELIEVABLEAND
TRUSTWORTHY�4OENSURECREDIBILITYOFASCIENTIlCASSESSMENT�A
DECISIONMAKERLOOKSFOREXPERTSRECOGNIZEDFORTHEHIGHQUALITY
OFTHEIRWORKORWHOAREAFlLIATEDWITHHIGHLYREGARDEDINSTITU
TIONS�SEE"OX���	�

$URINGTHEPASTTHREEORFOURDECADES�THEPROCESSOFGATHER
ING�ORGANIZING�ANDPRESENTINGINFORMATIONFORDECISIONMAK
ERSHASEVOLVEDUSINGAPPROACHESRANGINGFROMENVIRONMENTAL
IMPACTANDTECHNOLOGYASSESSMENTSTOSCIENTIlCADVISORY
COMMITTEESANDGLOBALDEVELOPMENTANDSCIENTIlCASSESSMENTS�
)NCREASINGLY�THECUTTINGEDGEISSUESINASSESSMENTAREHOWTO
INCLUDEMULTIPLETIMEANDSPATIALSCALESANDMULTIPLETYPESOF
KNOWLEDGE�FOREXAMPLE�THOSEOFSCIENTISTSANDTHOSEOFLOCAL
FARMERSORlSHERS�2EIDETAL�����	�

!DDRESSINGARANGEOFSCALESANDUSINGDIFFERENTTYPESOF
KNOWLEDGEAREPARTICULARLYIMPORTANTFORTHECREDIBILITYOFAS
SESSMENTSOFECOSYSTEMSERVICESBECAUSEBOTHECOSYSTEMCHANGE
ANDRESPONSESVARYBYSCALE�2ECOGNIZINGFROMTHEEXPERIENCE
OFPARTICIPANTSTHATAMORESYSTEMATICAPPROACHTOTHEINTERSEC
TIONOFMULTIPLESCALESANDKNOWLEDGESYSTEMSISNEEDED�THE
-ILLENNIUM%COSYSTEM!SSESSMENTORGANIZEDACONFERENCEON
"RIDGING3CALESAND+NOWLEDGE3YSTEMS�

4HECASESTUDIESANDANALYSISPRESENTEDATTHECONFERENCE
DRAWOUTTHEOBSTACLESTOBUILDINGBRIDGES�&OREXAMPLE�
EFFORTSTOBRIDGINGKNOWLEDGESYSTEMSLACKAhCOMMON
@LANGUAGE�vANDhANAGREEDSETOFASSUMPTIONSABOUTHOWTHE
WORLDWORKSvANDhABSENCEOFACOMMONMEANSOFVERIFY
INGTHEVERACITYOFKNOWLEDGE�v!MONGTHEMANYBARRIERS
TOCROSSINGSCALESARETHELACKOFDATAANDUNDERSTANDINGOF
INTERACTIONSACROSSSCALES�4HEANALYSISPOINTSTOLONGTERM
JOINTPROBLEMSOLVINGINWHICHLOCALPEOPLEANDSCIENTISTS
OPERATEASEQUALSASONEAPPROACHTOBRIDGINGKNOWLEDGE
SYSTEMS�3CENARIOBUILDINGISANOTHER
TOOL�2EIDETAL�����	�

%STABLISHLEGITIMACY
,EGITIMACYREFERSTOTHEFAIRNESSOFAPROCESS�ANDHOWVALUES�
CONCERNS�ANDPERSPECTIVESOFDIVERSESTAKEHOLDERSARETREATED�)F
PARTICIPANTSVIEWAPROCESSASLEGITIMATE�THEYAREMORELIKELYTO
INVESTINITANDACCEPTITSlNDINGSORCONCLUSIONS�

0ROCESSESINVOLVINGDIVERSESTAKEHOLDERSNEEDTOBESENSITIVE
TODIFFERENTCULTURES�LANGUAGES�ANDTIMEFRAMES�)NSOMECASES�
COMMUNITYORGANIZATIONSORINDIGENOUSGROUPSMAYPREFERTO
DEVELOPAFRAMEWORKFORORGANIZINGASSESSMENTINFORMATION
BASEDONTHEIROWNBELIEFSANDKNOWLEDGE�SEE"OX���	�)N
OTHERCASESPOTENTIALPARTICIPANTSMAYCLEARLYUNDERSTANDTHE
RELEVANCEANDUTILITYOFADECISIONBUTSTILLOPTTOSTAYAWAY
FROMTHEDECISIONMAKINGPROCESS�/RTHEYMAYFEELTHEYDO
NOTHAVETHECAPACITYTOPARTICIPATEORPREFERTOBEASPECTA
TOR�)NTERMSOFINCLUSIVITY�ITISIMPORTANTTOUNDERSTANDWHY
USERSRELATETOAPROCESSASTHEYDO�WHATISTHEIRCAPACITYTO
PARTICIPATE�ORWHATARETHEIRPOLITICALMOTIVESFORDISENGAGE
MENT�ANDTHENTOADJUSTTHEENGAGEMENTSTRATEGYACCORDINGLY�

!UTHORITATIVENESSHASITSSTRONGESTEXPRESSIONINEXPERTCONSENSUS�
THATIS�INTHEGENERALAGREEMENTAMONGSCIENTISTSORTECHNICAL
EXPERTSONASETOFSTATEMENTSORlNDINGS�!LTHOUGHCONSENSUS
AMONGEXPERTSISRARE�ONCEESTABLISHEDITCARRIESTHEWEIGHTOF
TRUTH�#ONSENSUSWASTHESTRATEGYADOPTEDBYTHE)NTERGOVERN
MENTAL0ANELON#LIMATE#HANGEANDTHE-ILLENNIUM%COSYSTEM
!SSESSMENT�

"YENGAGINGEXPERTSFROMVARIOUSDISCIPLINESANDREVIEWINGVIRTU
ALLYALLRELEVANTSCIENTIlCLITERATURE�THESEPROCESSESCANREACHAN
AUTHORITATIVECONSENSUS�4HEPROCESSOFGENERATINGINFORMATION
ANDTHELANGUAGEUSEDTOCONVEYARIGOROUSTREATMENTOFTHE
ISSUESISALSOIMPORTANT�PARTICULARLYTHETREATMENTOFUNCERTAINTY�
"ECAUSEUNCERTAINTYISTHENORMINCOMPLEXSYSTEMSLIKEECO
SYSTEMS�THETECHNICALTEAMSHOULDEXPLICITLYSTATETHELEVELOF
CONlDENCEMEMBERSHAVEINTHEINFORMATIONPRODUCEDASAWAY
OFSTRENGTHENINGITSCREDIBILITY�

!SOUNDCONCEPTUALFRAMEWORK�APPROPRIATERESEARCHMETHODS�
ANDCOMPLIANCEWITHWIDELYACCEPTEDPROCEDURES�ESPECIALLYPEER
REVIEW�AREPREREQUISITESFORSCIENTIlCCREDIBILITY�4HETENSION
BETWEENTHEROLEOFEXPERTSANDTHEPRACTICALNEEDSOFDECISION
MAKERSISVISIBLEWHENTHEDISCUSSIONMOVESFROMHARDFACTSTO
POLICYANALYSISANDSELECTION�!TTHESEJUNCTURESDECISIONMAKERS
ANDEXPERTSNEEDTOREMEMBERTHATTHEROLEOFTHETECHNICALTEAM
ISTODELIVERINFORMATION�NOTDECISIONSORPOLICYRECOMMENDATIONS�
)NOTHERWORDS�THETECHNICALTEAMMUSTPROVIDEINFORMATIONTHAT
ISPOLICYRELEVANT�NOTPOLICYPRESCRIPTIVE�LESTITSCREDIBILITYANDITS
LEGITIMACYBEERODED�

"OX���4HE!UTHORITYOF3CIENTIlC#ONSENSUS

+%9,%!2.).'3
"UILDINGLEGITIMACYANDCREDIBILITYINTOTHEPROCESSOF
DECISIONMAKINGONECOSYSTEMSANDDEVELOPMENTISKEY�
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"ECAUSETHE-ILLENNIUM%COSYSTEM!SSESSMENTFRAMEWORK
ISONLYAFEWYEARSOLD�EXAMPLESOFITSUSEARESTILLRARE�4HIS
SECTIONLOOKSATAWATERUSEPLANNINGPROCESSINTHE#ANADIAN
PROVINCEOF"RITISH#OLUMBIATHATSTARTEDIN����ANDENCOM
PASSEDMANYOFTHECONCEPTSDISCUSSEDINTHISCHAPTER�)TALSO
NOTESTHERESULTSOFA����PARTNERSHIPBY"#(YDROWITHTHE
7ORLD2ESOURCES)NSTITUTE�7ORLD"USINESS#OUNCILFOR3USTAIN
ABLE$EVELOPMENT�AND-ERIDIAN)NSTITUTETHATEXPLICITLYUSED
ANAPPROACHBASEDONTHEFRAMEWORKINROADTESTINGAMETHOD
FORLINKINGECOSYSTEMSERVICESWITHCORPORATEDECISIONMAKING�

"#(YDRO�ASTATECONTROLLEDCOMPANYIN#ANADA�DEPENDS
ONPROVINCIALWATERSHEDSTOPROVIDEWATERmOWSFORITSHYDRO

ELECTRICFACILITIES�WHICHGENERATEELECTRICITYFOR���MILLIONCUS
TOMERS�&ACEDWITHTHECHALLENGEOFMEETINGSEVERALCONmICTING
WATERUSEOBJECTIVES�INCLUDINGRECREATION�lSHING�ANDCONSERVA
TIONASWELLASHYDROPOWERPRODUCTION�THEPROVINCEOF"RITISH
#OLUMBIAFORMALLYINITIATEDAWATERUSEPLANNINGPROGRAMIN
����INANEFFORTTOREACHBROADAGREEMENTAMONGDIVERSEUSERS
OFTHEPROVINCE�SWATERRESOURCES�4HISPARTICIPATORYPROCESSIN
VOLVED"#(YDRO�SEVERALAGENCIES�ANDMEMBERSOFTHEPUBLIC
ANDCANBEDISSECTEDINTERMSOFTHEFRAMEWORK�SELEMENTS�

!NASSESSMENTOFECOSYSTEMSERVICESINTHE6ILCANOTAREGIONOF0ERUUSEDAFRAMEWORKRECREATEDBYTHECOMMUNITYTOREmECT1UECHUACUL
TURE�4HECROSSSHAPEOFTHEFRAMEWORKREPRESENTSTHEh#HAKANA�vTHEMOSTFAMILIARANDREVEREDSHAPETO1UECHUAPEOPLE�WHICHFRAMESTHE
WORLDTHROUGHINTENTIONALGROUPDECISIONMAKINGTHATEMPHASIZESRECIPROCITY�5SINGAFRAMEWORKTHEVILLAGERSDEVELOPED�RATHERTHANTRANSLAT
INGTHEFRAMEWORKPREPAREDBYTHE-ILLENNIUM%COSYSTEM!SSESSMENT�ALLOWEDTHEMTOCARRYOUTTHEASSESSMENTOFTHEIRSOILANDWATERQUAL
ITYANDHOWTHESESERVICESRELATETOFOODPRODUCTIONUSINGTHEIROWNCONCEPTSANDLOCALKNOWLEDGE�!KEYCONCEPT�FOREXAMPLE�ISTHECYCLICAL
PROCESSOFCHANGE�ACONCEPTTHATTHEYCANUSETOMAKECHANGESBASEDONTHEIRASSESSMENT�-!����E���	�

"OX���%NGAGING,OCAL#OMMUNITIESINTHE!SSESSMENTOF%COSYSTEM3ERVICES
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(UMANWELLBEING
4HEUSEOFWATERFORPRODUCTIONANDHYDROELECTRICITYCONTRIB
UTESTOHUMANWELLBEINGBYPROVIDINGHEATING�COOLING�AND
ENERGYFORRESIDENTIALANDINDUSTRIALUSEANDBYSUPPORTINGJOBS
ASWELLASOTHERBENElTS�4HEWATERUSEPLANNINGPROCESSSOUGHT
TOBALANCEOTHERCOMPETINGUSESOFWATERTHATCONTRIBUTETO
WELLBEING�DOMESTICWATERSUPPLY�lSHANDWILDLIFE�RECREATION�
ANDHERITAGE�

%COSYSTEMSERVICES
4HEPARTICIPANTSHELPEDIDENTIFYTHEECOSYSTEMSERVICESTHAT"#
(YDRO�SOPERATIONSAFFECT�4HESEINCLUDERECREATIONANDTOURISM
�INCLUDINGCULTURALHERITAGESITES	�mOODCONTROL�lSHERIES�AND
FRESHWATERSUPPLY�7HILETHEINITIALPROCESSFOCUSEDONIM
PACTS�"#(YDRO�SSUBSEQUENTWORKWITHTHE7ORLD2ESOURCES
)NSTITUTEIDENTIlEDDEPENDENCIESOFTHECOMPANY�SOPERATIONSON
ECOSYSTEMSERVICES�4HESEINCLUDEFRESHWATER�WATERREGULATION
�QUANTITYANDTIMINGOFWATERmOWS	�ANDTOALESSEREXTENTERO
SIONREGULATION�SOILRETENTION	�

$IRECTANDINDIRECTDRIVERS
OFECOSYSTEMCHANGE
$RIVERSOFECOSYSTEMCHANGEIDENTIlEDBYTHEECOSYSTEM
SERVICESREVIEWINCLUDEDCLIMATECHANGE�AFFECTINGWATERSUPPLY
ANDTIMINGOFmOWS	�LANDUSECHANGE�EXPANDINGAGRICULTURE
INCREASESWATERDEMAND	�ANDDEMOGRAPHICCHANGE�GROWING
POPULATIONINCREASESWATERDEMAND	�

3PATIALANDTEMPORALSCALES
"RITISH#OLUMBIAISEXPERIENCINGSEVERALCHANGESTHATCOULD
HAVEAPROFOUNDEFFECTON"#(YDRO�SFUTUREOPERATIONS�4HESE
INCLUDECLIMATECHANGE�GLACIERRETREATANDREDUCEDSNOWPACK
ANDPOSSIBLECHANGESINPRECIPITATIONPATTERNS	�INDUSTRIAL
ACTIVITIESSUCHASTIMBERHARVESTINGANDECOSYSTEMDISTURBANCES
SUCHASMOUNTAINPINEBEETLEOUTBREAKSTHATMAYINCREASEWATER
mOWTOTHECATCHMENTAREA�ANDINCREASESINWATERDEMANDDUE
TOPOPULATIONGROWTHANDAGRICULTURALEXPANSIONINAREASWHERE
WATERSUPPLYISEXPECTEDTODECREASE�

"YEXAMININGCOMPANYOPERATIONSWITHINALARGERSPATIAL
ANDTEMPORALCONTEXT�"#(YDROISBETTERPOSITIONEDTOPURSUE
EFFECTIVEADAPTIVEMANAGEMENTSTRATEGIESTOMAINTAINFUTURE
OPTIONSANDSUPPORTEMERGINGECONOMICOPPORTUNITIESFOR
COMMUNITIESAND&IRST.ATIONS�)NADDITION�"#(YDROMAY
BENElTFROMAGREEMENTSFORTHEPROVISIONOFMUTUALLYBENEl
CIALSERVICESSUCHASmOODCONTROL�

%FFECTIVEPARTICIPATORYPROCESSES
"EFORE�����"#(YDROFOUNDITSELFATODDSWITHOTHERSWHO
RELIEDONTHEWATERWAYSOF"RITISH#OLUMBIAFORlSHING�RECRE
ATION�SPIRITUALANDCULTUREVALUES�ANDASASOURCEOFFRESHWATER�
)NRESPONSETOGROWINGTENSIONSAMONGUSERS�THEPROVINCEFOR
MALLYINITIATEDAWATERUSEPLANNINGPROGRAMTODElNESUITABLE
OPERATINGPARAMETERSTHATWOULDBALANCEENVIRONMENTAL�SOCIAL�
ANDECONOMICVALUES�

4HEPROGRAMTOOKAPARTICIPATORYAPPROACHANDINCLUDED
USERSOFTHEVARIOUSECOSYSTEMSERVICESINTHEWATERSHED�INCLUD
INGTHE&IRST.ATIONS�ENVIRONMENTALORGANIZATIONS�&ISHER
IESAND/CEANS#ANADA�"RITISH#OLUMBIAGOVERNMENT�AND
COMMUNITIESSURROUNDINGTHEHYDROELECTRICFACILITIES�)NCLUDING
ALLTHESEUSERSHELPEDIDENTIFYTHEMAJORIMPACTSONECOSYSTEMS
ANDTHESERVICESTHEYPROVIDE�4HEPROCESSWASALSOSUCCESSFULIN
SECURINGBROADAGREEMENTONTHEULTIMATERECOMMENDATIONSOF
THECONSULTATIVECOMMITTEES�

-ORERECENTLY�"#(YDRO�SCORPORATEECOSYSTEMSERVICES
WORKWITHTHE7ORLD2ESOURCES)NSTITUTEHIGHLIGHTEDTHENEED
FOR"#(YDROTOTAKEINTOACCOUNTCHANGESINECOSYSTEM
SERVICESOCCURRINGATBROADERTEMPORALANDSPATIALSCALESASA
RESULTOFCLIMATECHANGE�/VERALL�THEFRAMEWORKWASPARTICU
LARLYUSEFULINHIGHLIGHTINGECOSYSTEMSERVICEDEPENDENCIESAND
EXTENDINGTHEANALYSISTOOTHERSCALES�

4HEFRAMEWORKANDPRINCIPLESOFCREDIBILITYANDLEGITIMACY
DISCUSSEDINTHISCHAPTERCANBEUSEDTOHELPORGANIZEANAS
SESSMENTOFECOSYSTEMSERVICES�CHAPTER�	�TOEXAMINEFUTURE
PATHWAYS�ORSCENARIOS�CHAPTER�	�ANDTOCHOOSEPOLICESFOR
SAFEGUARDINGECOSYSTEMSERVICESTHATUNDERLIE
DEVELOPMENTGOALS�CHAPTER�	�

!#4)/.0/).43
-APTHELINKSBETWEENHUMANWELLBEINGANDTHE
ECOSYSTEMSERVICESNEEDEDTOACHIEVETHEGOAL�

)DENTIFYTHESCALEATWHICHACTIONSNEEDTOBETAKEN
TOADDRESSDRIVERSOFECOSYSTEMDEGRADATION�

5SERESULTSOFSCALEANALYSISTOIDENTIFYSTAKEHOLDERS�

%STABLISHCREDIBILITYANDLEGITIMACYASCOREPRINCIPLESWHEN
DESIGNINGPARTICIPATORYPROCESSESFORASSESSINGECOSYSTEM
SERVICES�EXPLORINGFUTURESCENARIOS�ANDSELECTINGPOLICIES�
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3ERVICE 3UBCATEGORY $ElNITION %XAMPLES

0ROVISIONINGSERVICESTHEGOODSORPRODUCTSOBTAINEDFROMECOSYSTEMS

&OOD #ROPS #ULTIVATEDPLANTSORAGRICULTURALPRODUCEWHICHAREHARVESTEDBY
PEOPLEFORHUMANORANIMALCONSUMPTION

'RAINS
6EGETABLES
&RUITS

s

s

s

,IVESTOCK !NIMALSRAISEDFORDOMESTICORCOMMERCIALCONSUMPTIONORUSE #HICKEN
0IGS
#ATTLE

s

s

s

#APTURElSHERIES 7ILDlSHCAPTUREDTHROUGHTRAWLINGANDOTHERNONFARMING
METHODS

#OD
3HRIMP
4UNA

s

s

s

!QUACULTURE &ISH�SHELLlSH�AND�ORPLANTSTHATAREBREDANDREAREDINPONDS�
ENCLOSURES�ANDOTHERFORMSOFFRESHORSALTWATERCONlNEMENTFOR
PURPOSESOFHARVESTING

#LAMS
/YSTERS
3ALMON

s

s

s

7ILDFOODS %DIBLEPLANTANDANIMALSPECIESGATHEREDORCAPTUREDINTHEWILD &RUITSANDNUTS
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s
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2EGULATINGSERVICESTHEBENElTSOBTAINEDFROMANECOSYSTEM�SCONTROLOFNATURALPROCESSES
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THEATMOSPHERE�I�E��SERVINGASAhSOURCEv	OREXTRACTINGCHEMICALS
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COMPOUNDS
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s

s

#LIMATEREGULATION 'LOBAL )NmUENCEECOSYSTEMSHAVEONTHEGLOBALCLIMATEBYEMITTING
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3ERVICE $ElNITION $ElNITION %XAMPLES

2EGULATINGSERVICESTHEBENElTSOBTAINEDFROMTHEREGULATIONOFECOSYSTEMPROCESSES�CONTINUED	

7ATERREGULATION )NmUENCEECOSYSTEMSHAVEONTHETIMINGANDMAGNITUDEOFWATERRUNOFF�mOODING�ANDAQUIFER
RECHARGE�PARTICULARLYINTERMSOFTHEWATERSTORAGEPOTENTIALOFTHEECOSYSTEMORLANDSCAPE
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s

s
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s

s

7ATER
PURIlCATION
ANDWASTE
TREATMENT

2OLEECOSYSTEMSPLAYINTHElLTRATIONANDDECOMPOSITIONOFORGANICWASTESANDPOLLUTANTSINWATER�
ASSIMILATIONANDDETOXIlCATIONOFCOMPOUNDSTHROUGHSOILANDSUBSOILPROCESSES

7ETLANDSREMOVEHARMFULPOL
LUTANTSFROMWATERBYTRAPPING
METALSANDORGANICMATERIALS
3OILMICROBESDEGRADEORGANIC
WASTERENDERINGITLESSHARMFUL

s

s
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s
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s
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POLLINATECROPS

s
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REGULATION
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TSUNAMISANDTOMAINTAINNATURALlREFREQUENCYANDINTENSITY
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s

s
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SPECIES
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s

%XISTENCEVALUES 4HEVALUETHATINDIVIDUALSPLACEONKNOWINGTHATARESOURCEEXISTS�EVENIFTHEYNEVERUSETHAT
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PROTECTINGREGARDLESSOFTHEIR
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s

2ECREATIONAND
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WATCHING
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s

s

3UPPORTINGSERVICESTHEUNDERLYINGPROCESSESTHATARENECESSARYFORTHEPRODUCTIONOFALLOTHERECOSYSTEMSERVICES

.UTRIENTCYCLING 0ROCESSBYWHICHNUTRIENTSnSUCHASPHOSPHORUS�SULFURANDNITROGENnAREEXTRACTEDFROMTHEIRMINERAL�AQUATIC�ORATMOSPHERIC
SOURCESORRECYCLEFROMTHEIRORGANICFORMSANDULTIMATELYRETURNTOTHEATMOSPHERE�WATER�ORSOIL

3OILFORMATION 0ROCESSBYWHICHORGANICMATERIALISDECOMPOSEDTOFORMSOIL

0RIMARYPRODUCTION &ORMATIONOFBIOLOGICALMATERIALTHROUGHASSIMILATIONORACCUMULATIONOFENERGYANDNUTRIENTSBYORGANISMS

0HOTOSYNTHESIS 0ROCESSBYWHICHCARBONDIOXIDE�WATER�ANDSUNLIGHTCOMBINETOFORMSUGARANDOXYGEN

7ATERCYCLING &LOWOFWATERTHROUGHECOSYSTEMSINITSSOLID�LIQUID�ORGASEOUSFORMS

4ABLE���,ISTOF%COSYSTEM3ERVICES�CONTINUED	
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7HERETHE3ECRETARYTRIESTOEXPLAIN
ECOSYSTEMSERVICESATACABINET
MEETINGANDAPROCESSISCREATED

4HELASTTIMESHEHADBEENASKEDTOSPEAKTOTHECABINETWASTODESCRIBETHECAMPAIGNh/NE
CHILD�ONEBOOK�ONETREE�vAPROGRAMDESIGNEDTOLINKEDUCATIONWITHTREEPLANTINGINTHECITY�4HAT
WASHOWMOSTOFTHEOTHERSECRETARIESPERCEIVEDTHE3ECRETARYOF%NVIRONMENT�BIRDSANDTREES�3HE
HADANESPECIALLYHARDTIMEWITHTHE3ECRETARYOF0UBLIC7ORKS�7ITHTHEINDIRECTSUPPORTOF.'/S�
SHEHADRECENTLYMANAGEDTOSHIFTENVIRONMENTALIMPACTASSESSMENTSFROMHISAREATOHERS�WHICH
PUTTHEMATODDSEVERYTIMEINFRASTRUCTUREWASDEVELOPED�!NOLDFASHIONEDENGINEER�HETHOUGHT
THEhENVIRONMENTvWASAFAD�ANDJUSTDIDNOTBELIEVETHATPEOPLEANDECOSYSTEMSDEPENDONEACH
OTHER�)TISHARDFORSOMEONETOUNDERSTANDSOMETHINGWHENHISJOBDEPENDSONNOTUNDERSTANDING
ITSHETHOUGHTTHESAYINGAPPLIEDVERYWELLTOHIM�0UBLICWORKSWERETHESINGLELARGESTITEMINTHE
MUNICIPALBUDGET�ANDTHELARGERTHEWORKS�THELARGERTHEOPPORTUNITYFORCORRUPTION�

4HISTIMETHE3ECRETARYOF%NVIRONMENTHADABETTERCHANCETOBEHEARD�4HEmOODCONTROL
INFRASTRUCTUREHADFAILEDMISERABLYLASTMONTH�ANDTHE-AYORWASWORRIEDABOUTTHEPUBLICREAC
TIONTOTHEmOODS

3HEUNFOLDEDAMAPOFTHEREGION�h7ENEEDTOPREPAREFORACHOLERAANDDIARRHEAEPIDEMIC
INTHEPOORERQUARTERS�vSHEBEGANWITHACALMVOICE�h4HEWATERPURIlCATIONPLANTWILLHAVETOBEUPGRADEDSOON�
7ESHOULDFORGETABOUTECOTOURISMANDPREPARETOFACEAPROTESTBYlSHERMENAND.'/SOVERWATERQUALITY�v

3HETHENMOVEDTOTHEBIGPICTURE�h/URREGIONISNOLONGERWHATITWAS��YEARSAGO�0OPULATION�THEECONOMY�
CROPLANDS�ANDWATERCONSUMPTIONHAVEALLMORETHANDOUBLED�ANDWEAREEXPERIENCINGASERIOUSTRANSFORMATIONOF
OURECOSYSTEMS�,ASTMONTH�SmOODSMIGHTVERYWELLBERELATEDTOACOMBINATIONOFINCREASINGPRECIPITATIONANDDEFOR
ESTATIONUPSTREAM�INTHERURALMUNICIPALITIESOF3PRINGlELDAND3EGURA�4HERAINSWEREUNUSUALLYHARD�BUTIFTHAT��
PERCENTOFTHEFORESTNOWGONEHADBEENTHERE�THECONSEQUENCESWOULDHAVEBEENLESSSEVERE�)FDEFORESTATIONCON
TINUESANDTHEFORESTISREPLACEDWITHMAIZEORSUGARCANEFORABIOFUELPROJECT�THINGSWILLONLYGETWORSEFORUS�MORE
FORCEDMIGRATION�DIRTIERWATER�ALESSPREDICTABLEWATERmOW�DEPLETIONOFlSHERIESINTHEDELTA�LESSTOURISM�HIGHER
INCIDENCEOFDISEASES�4HISISAGOODMOMENTTOSTARTINTEGRATINGECOSYSTEMSERVICESINTOOURDEVELOPMENTPLANNING�v

)TTOOKHERLESSTHANTENMINUTES�ANDSHEKNEWSHEHADGOTTHEMESSAGEACROSSBECAUSEOFTHESILENCE�ANDBE
CAUSETHElRSTONETOSPEAKWASTHE3ECRETARYOF0UBLIC7ORKS�

h3OYOUARESUGGESTINGWEJUSTFOREGOTHELARGESTINVESTMENTEVERFORTHESAKEOFTREES���$OYOUHAVEANYIDEA
HOWMUCHTHEBIOFUELPROJECTMEANSTOOURECONOMY�v

h)�MSUGGESTINGWEPUTPEOPLElRSTANDMAKESURETHELARGESTINVESTMENTISNOTALSOTHELARGESTMISTAKE�$OYOU
KNOWHOWMUCHTHEBIOFUELPROJECTWILLCOSTOURECONOMY�2IGHTNOWTHEBASINPROVIDESUSWITHRELATIVELYCLEAN
WATER�GOODlSHPRODUCTION�AVERYATTRACTIVETOURISTDESTINATION�ANDMUCHMORE�!LLOFTHISHASAVALUETHATWEARE
NOTACCOUNTINGFOR�v

h4OURISMANDlSHINGDONOTADDUPTOTHEBENElTSOFTHEFACTORY�v
h(OWDOYOUKNOW�!LSO�REMEMBERTHATTHE.'/SWILLMAKESURETHEBIOFUELCOMPLEXENDSUPBEINGMUCH

MOREEXPENSIVE�2EMEMBERHOWTHEYMANAGEDTOCANCELTHElSHPROCESSINGFACTORYPROJECT�.OTTOMENTIONTHENEW
ENVIRONMENTALGUIDELINESTHATTHElNANCIALCOMMUNITYISDEVELOPING�v

h)FTHECOMPLEXISNOTBUILTHEREITWILLBEBUILTAFEWKILOMETERSTOTHEEAST�vSAIDTHE3ECRETARYOF0LANNING�hAND
THEPRESSUREFROMDEMANDFORFUELCROPSONOURREGIONWILLBEJUSTTHESAME�7E�LLJUSTEXPORTTHECROPSWITHOUTTHE
BENElTOFINDUSTRIALDEVELOPMENT�v
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h7ITHOUTRATIONALPLANNINGWEWILLSOONHAVETOCHOOSEBETWEENBIOFUELANDCLEANWATER�PROTECTIONAGAINST
NATURALHAZARDS�TOURISM�lSHINGANDHEALTH�4HISISNOTABOUTTHEBIOFUELCOMPLEX�BUTABOUTMANAGINGECOSYSTEM
SERVICESFORTHEWELLBEINGOFTHECITY�vSAIDTHE3ECRETARYOF%NVIRONMENT�

4HE-AYORWASINTRIGUEDBUTALITTLEFOGGY�h7HATDOYOUMEANBYECOSYSTEMSERVICES�vHEASKED�
h%COSYSTEM@SERVICES�ARETHEBENElTSTHATNATUREPROVIDESTOSOCIETY�7EAREAMAZINGLYBLINDTOHOWIMPORTANT

WELLFUNCTIONINGECOSYSTEMSARETOOURWELLBEINGANDTHEIMPACTWEAREHAVINGONTHESE@LIFESUPPORTSYSTEMS��
,OOK�vTHE3ECRETARYSTARTEDDRAWINGADIAGRAM�

h)NTERESTING�BUTTHISISALLTHEORY�)�VENEVERSEEN@BIODIVERSITY�ONANYSPREADSHEET�vTHE-AYORSAID�
h)SUGGESTWEGATHERINFORMATIONABOUTECOSYSTEMSERVICESINOURREGIONANDORGANIZEITAROUNDSOMEKEYPOLICY

QUESTIONSBEFOREWEMAKEANYFURTHERBIGDEVELOPMENTDECISIONS�vCONCLUDEDTHE3ECRETARY�
4HE3ECRETARIESOF0UBLIC7ORKSAND0LANNINGWERENOTCONVINCED�BUTTHEYCOULDNOTlNDANARGUMENTTOOPPOSETHE

IDEAOFCONDUCTINGASTUDY�"UTTHE-AYORLIKEDTHEPROSPECTOFHAVINGACLEARERPICTUREOFWHATWASHAPPENINGINHISCITY�
h#ANYOUPRODUCETHATINFORMATIONOVERTHENEXTEIGHTMONTHS�)�DLIKETOHAVEITBEFORETHEELECTIONCAMPAIGN

BEGINSINTHEFALL�v
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3INCETHEmOOD�ENVIRONMENTAL.'/SHADBEENINTHENEWSMORETHANEVER�*OURNALISTSHADBEENSEEKINGTHEMOUTTO
EXPLAINTHEPHENOMENONANDPREDICTTHEFUTUREANDTHEYHADOBLIGED�TELLINGSTORIESABOUTCHANGINGCLIMATE�RISINGSEALEV
ELS�ERODEDSOILS�ANDVANISHINGFORESTS�4OTOPITOFF�THEINFORMATIONABOUTTHEBIOFUELCOMPLEXHADBEENlLTEREDTOTHEM�
ANDTHEYWEREUPINARMSAGAINSTIT�4HEYHADJOINEDFORCESWITHLOCALlSHERMEN�WITHWHOMTHEYHADBUILTANUNEASY
RELATIONWHENTHECONmICTOVERTHEZONINGOFTHECOASTALWETLANDANDTHESTRUGGLEAGAINSTTHElSHPROCESSINGPLANT�.'/S
IN3PRINGlELD�3EGURA�ANDEVENABROAD�CONCERNEDABOUTTHEFORESTANDTHEWETLANDS�WEREJOININGTHECHORUSOFCRITICS�

h*OBS�)T�SALLAUTOMATEDNOW�4HERElNERYWILLEMPLOYNOMORETHAN���PEOPLE�ANDTHESENIORSTAFFWILLCOME
FROMOVERSEAS�vALEADING.'/STAFFERSAIDONTHEEVENINGNEWS�!NDSHEADDED�h%NVIRONMENTALLYFRIENDLY�"IOFUEL
ISADISGRACE�)TWILLONLYFOSTERMOREMONOCULTURE�FURTHERDISPLACINGSMALLFARMERSANDDEVASTATINGTHEFOREST�7HICH
MEANSMOREmOODSLIKELASTMONTH�SWILLOCCUR�/URWETLANDSWILLBEDEGRADED�!NDFOODPRICESWILLGOUPASTHELAND
ISUSEDTOPRODUCEFUELFOREXPORTINSTEADOFFOODSTUFF�)NTHEENDWEWILLBELEFTASPOORANDPOISONEDASEVER�7E
WILLBRINGTHISCASEBEFORETHEINTERNATIONALCOMMUNITY�!NDWEARENOTRULINGOUTDIRECTACTION�v

4HE-AYORWASUSEDTOENVIRONMENTALCONmICTS�MOSTLYhNOTINMYBACKYARDvSITUATIONS�"UTTHISSEEMEDDIFFER
ENT�)TWASN�TABOUTTHELOCATIONOFAFACTORY�BUTABOUTTHEFACTORYITSELF�3OMEHOWTHEBIOFUELPROJECTANDTHEmOODS
HADALLGOTMIXEDUP�(ECOULDNOTUNDERSTANDWHYENVIRONMENTALISTSWOULDOPPOSEBIOFUEL�(EHADBEENASSURED
THISWASAhGREENvINDUSTRY�"UTWHATCOULDHEDO�4HENATIONALBIOFUELDEVELOPMENTGOALWASFORCINGONHISCITY
NEWPROCESSES�FEWOFWHICHHECONTROLLED�4HE3ECRETARYOF0LANNINGWASRIGHT�HEREORTHERE�INTHEENDTHECOMPLEX
WOULDBEBUILTANDTHEDEMANDFORBIOFUELCROPSINCREASE�"UTWHATSEEMEDASIMPLEDECISIONWASNOWLOOKINGTOO
COMPLICATED�0ERHAPSTHE3ECRETARYOF%NVIRONMENTWASRIGHTANDTHEENVIRONMENTHADBECOMEASTRATEGICISSUE�
/NTHEOTHERHANDHECOULDNOTHELPSUSPECTINGTHATSHEWASTHEONEWHOLEAKEDTHEINFORMATIONABOUTTHEBIOFUEL
COMPLEX�4HATENVIRONMENTALREPORTBETTERBEVERYGOOD�HETHOUGHTASHEDIALEDHERNUMBER�

h$IDYOUSEETHEEVENINGNEWS�(OWISTHATREPORTCOMING��vASKEDTHE-AYOR�
h7EHAVEADESIGNREADY�vTHE3ECRETARYREPORTED�h7E�VEBEENHOLDINGINFORMALMEETINGSWITHSTAKEHOLDERS����v
h(OLDIT�vHECUTHERSHORT�h7HATDOYOUMEAN�v
h4HEINFORMATIONWEAREGATHERINGGOESBEYONDTHEPOTENTIALIMPACTOFTHEBIOFUELRElNERIES�7EAREGOINGTO

TAKEAPICTUREOFOURREGIONTOUNDERSTANDTHEVARIOUSFACTORSATPLAY�%VERYBODYKNOWSABOUTTHEBIOFUELPLAN�AND
EVERYBODYISWORRIEDABOUTTHEmOODSANDDRINKINGWATER�7HATEVERDECISIONYOUMAKE�YOUNEEDTOSHOWTHATITS
PARTOFAPLANBASEDNOTONLYONGOOD�TECHNICALINFORMATION�BUTALSOONLEGITIMATEINFORMATION�3OWEWILLFORMA
HIGHLEVEL3TEERING#OMMITTEETOBEONTOPOFTHETECHNICALWORKTHATWILLINVOLVEUS�THEPRIVATESECTOR�.'/S�THE
lSHINGCOMMUNITIES�THE#HURCH�ANDTHE2ESEARCH)NSTITUTE�7EWILLALSOINVITENATIONALAUTHORITIESASOBSERVERS�v

h4HEREISNOWAYTHE.'/SWOULDACCEPTMYINVITATION�"ESIDES�THEYWILLONLYUSETHEOPPORTUNITYTOOPPOSEUS�v
h2EMEMBERTHATTHEISSUEOFTHERElNERIESWILLBEPUTINTHEBROADERCONTEXTOFTHEREGIONALENVIRONMENT�AND

THISWILLBESTRICTLYANINFORMATIONGATHERINGEXERCISE�.ODECISIONSWILLBEMADE�!NDTHEPRIVATESECTORWILLBETHERE�
TOO�"ESIDES�YOUWON�TBETHEONETOINVITETHE.'/S�4HE2ESEARCH)NSTITUTEWILL�7E�LLASKTHE$EANTOCOCHAIRTHE
#OMMITTEEWITHYOU�4HE.'/STRUSTHIMJUSTASBUSINESSTRUSTSYOU�4HE"ISHOPHASAGREEDTOPARTICIPATE�TOO�WHICH
HELPSWITHlSHERMEN�4HE#OMMITTEEWILLBESUCHTHATNOONEWILLBEABLETOQUESTIONITSLEGITIMACY�v

4HE-AYORWASUNEASY�3UCHEXPOSUREWASRISKY�ESPECIALLYIFHEWOULDNOTBECONTROLLINGTHEOUTCOMEOFTHE
PROCESS�"UTITHADABIGPOTENTIALPAYOFF�TOO�ESPECIALLYIFTHEPRESENCEOFNATIONALAUTHORITIESPROJECTEDTHISTOTHE
WHOLECOUNTRY�(ECOULDALREADYPICTURETHEHEADLINES�!NEXAMPLEFORTHENATION�-AYOR�"ISHOP�$EANTOGETHERFOR
2IO'RANDE�

h/+�7HATELSE�vHEASKED�
h7EARENOWAFTERTHEBESTSCIENTISTINTOWNTOHAVEHIMLEADTHETECHNICALTEAM�7EWANTTHEREPORTTOBEVERY

CREDIBLEANDPREVENTTECHNICALCRITICISM�4HE$EANISHELPINGRECRUITHIM�BUTTHE0ROFESSORISABITRELUCTANT�3AYSTHAT
THISISALOTOFWORKANDHE�DHAVETONEGLECTALARGERESEARCHPROJECTONTHEBIOLOGYOFCLAMSHEISCONDUCTINGFORTHE
5NIVERSITYOF-OUNT0LEASANTIN#ANADA���v
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h#LAMS�vINTERRUPTEDTHE-AYOR�h7HENARETHESEPEOPLEGOINGTOPRODUCESOMETHINGTHAT�SACTUALLYUSEFUL�v
h9OUHAVETOUNDERSTANDTHATTHECLAMPROJECTISTHEMAINSOURCEOFFUNDINGFORHISTEAM�ANDWEHAVETOADMIT

THATNOGOVERNMENTDEPARTMENTEVERCONTRIBUTESTOTHEIRWORK�)TOLDHIMTHATWEWILLCOMEUPWITHTHEMONEYFOR
THIS�BUTWEWANTTOBECAUTIOUSABOUTOURFUNDINGSOURCES�7ECANNOTHAVETHE7ORLD"ANKFUNDTHISWITHALLTHE
RUMORSTHATTHEYWILLlNANCETHEBIOFUELCOMPLEX�v

)NTHEEND�THE0ROFESSORDIDCOMEAROUND�(ESAWTHISASANOPPORTUNITYTOEXPERIMENTWITHONEOFTHOSEFANCY
INTEGRATEDASSESSMENTSHEHADREADABOUTINACADEMICJOURNALS�ASWELLASTORAISETHEPROlLEOFTHE)NSTITUTEAND
HELPFUNDHISOTHERRESEARCHACTIVITIES�"UTHEMADEITCLEARTOTHE$EANTHATHEWOULDQUITIFHEFELTPOLITICSSTARTEDTO
CREEPINTOTHETECHNICALWORK�4HE$EANREASSUREDHIM�h4HE3TEERING#OMMITTEEISMEANTTODElNEWHATINFORMA
TIONISNEEDEDFORDECISIONMAKING�SOYOUWILLHAVETOKEEPADIALOGUEWITHTHEMTOMAKESUREYOURWORKISRELEVANT
ANDISACTUALLYPUTTOUSE�"UT)�LLBECOCHAIRINGITANDWILLMAKESURETHATNOPOLITICALAGENDASAREFORCEDONTOYOUR
TEAM�7E�LLKEEPTHEPOLICYANDTECHNICALPROCESSESSEPARATEBUTWELLCOMMUNICATED�v

h4HANKYOUFORCOMING�vBEGANTHE-AYOR�
4HEREHEWAS�COCHAIRINGWITHTHE$EANTHElRSTMEETINGOFTHE3TEERING#OMMITTEE�!TTENDANCEWASPERFECT�

THE"ISHOP�THELEADEROFTHElSHINGCOOPERATIVE�THEHEADOFTHECHAMBEROFINDUSTRY�THEVICEPRESIDENTOFTHEMAIN
TIMBERCOMPANY�THEAGRICULTURALASSOCIATIONSPOKESPERSON�TWO.'/S�ANDAREPRESENTATIVEOFTHENATIONAL-INIS
TRYOF.ATURAL2ESOURCES�4HE0ROFESSORANDHISTEAMWERETHERE�TOO�!NDTHEPRESS�4HENATIONALGOVERNMENTHAD
REFUSEDTOINVOLVETHE-INISTRYOF0LANNINGASTHE-AYORHADHOPED�"UTTHEGATHERINGWASLOCALLYVERYSTRONG�

4HEMEETINGWASNEVERGOINGTOBEANEASYONE�BUTTHE3ECRETARYOF%NVIRONMENTHADDONEAVERYGOODJOBTALK
INGWITHEACHSECTORBEFORETHISlRSTMEETING�%VERYONEKNEWEXACTLYWHATTHEYWERETHEREFOR�TODElNETHEGOALAND
STEPSOFANECOSYSTEMASSESSMENTOF2IO'RANDE�

4HESTEPSWEREEASYENOUGHTOAGREEON�THE#OMMITTEEWOULDMEETONCEEVERYMONTHANDCONSIDERREPORTSBY
THETECHNICALTEAM�THEREPORTSWOULDBECONSIDEREDlNALONCETHE#OMMITTEEHADEXPRESSEDITSSATISFACTIONWITH
THEM�

!GREEINGONTHEGOAL�THESETOFQUESTIONSTHATTHETECHNICALTEAMWOULDBEASKEDTOANSWER�PROVED
MUCHHARDER�%VERYONEWANTEDAFORMULATIONTHATWOULDSUPPORTTHEIRPARTICULARINTERESTS�AND
THE0ROFESSORKEPTRAISINGCONCERNSABOUTTHEVIABILITYOFTHEREQUESTS�&INALLY�WITHSOME
SKILLFULCHAIRINGOFTHEMEETING�THEYAGREEDONTHREEBASICQUESTIONSFORTHE
SCIENTISTS�

7HATARETHEKEYSERVICESTHATECOSYSTEMSPROVIDETOTHEPOPULATION
OF2IO'RANDE�WHOBENElTSMOSTFROMTHEM�ANDHOWVALUABLE
ARETHEY�
7HATISTHECURRENTCONDITIONOFTHESEECOSYSTEMSERVICESAND
WHATARETHEMAINPROCESSESAFFECTINGTHEM�7ILLAGRICULTURAL
EXPANSIONPUTTHESESERVICESATRISK�
)FTHEREGIONKEEPSGROWINGASEXPECTED�WHATWOULDHAPPEN
TOTHESEECOSYSTEMSERVICESINTHENEXT��YEARS�

h4HISREPORTWILLBEABLUEPRINTFORTHESUSTAINABLEDEVELOP
MENTOFTHISCITY�vSAIDANENTHUSIASTIC.'/TOWARDSTHEEND�
PROVIDINGTHE$EANWITHANOPPORTUNITYHEWASWAITINGFOR�

h)�MAFRAIDTHAT�STHEONETHINGTHEREPORTWILLNOTBE�
7EWILLJUSTPROVIDETHEINFORMATION�TOTHEEXTENTITEXISTS�
)TWILLTHENBEUPTOEACHOFYOUTODECIDEWHATTODOWITH
IT�vTHE$EANSAID�

4(%$%#)3)/.
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)
NFORMATIONONECOSYSTEMSERVICESCANSTRENGTHENAVARI
ETYOFDECISIONMAKINGPROCESSES�FROMCREATINGAPUBLIC
HEALTHPOLICY�TOPREPARINGALOCAL�REGIONAL�ORNATIONAL
ECONOMICPLAN�ORSITINGAROAD�4HEPROCESSPRESENTED
INTHISCHAPTERCANHELPADECISIONMAKERFOCUSONTHOSE

SERVICESCONSIDEREDMOSTLIKELYTOBESOURCESOFRISKOROPPORTU
NITYTOASPECIlCDECISION�THETERMhDECISIONvISUSEDTHROUGH
OUTTHISCHAPTERASSHORTHANDFORAPOLICY�PLAN�ORPROJECT	�
!LTHOUGHTHEEMPHASISHEREISONASINGLEDECISION�INREALITY
DECISIONMAKERS�LIKETHEMAYOROF2IO'RANDE�AREJUGGLINGA
VARIETYOFDECISIONSTHATINTERACTWITHECOSYSTEMS�

4HISCHAPTERISORGANIZEDAROUNDlVESTEPS�SEE&IGURE���	�
4HESTEPSENTAILCOLLECTINGINFORMATIONONTHEVARIOUSELE
MENTSOFTHEECOSYSTEMSERVICESFRAMEWORKOUTLINEDEARLIERIN
&IGURE����!LTHOUGHPRESENTEDSEQUENTIALLY�INPRACTICEITWILL
BENECESSARYTOMOVEBACKANDFORTHAMONGTHESTEPSASTHE
INFORMATIONCOLLECTIONEVOLVES�4HERESULTINGANALYSISWILLHELP
IDENTIFYANDANTICIPATETHEECOSYSTEMSERVICEnRELATEDRISKSAND
OPPORTUNITIESASSOCIATEDWITHADECISION�

34%0/.%�)$%.4)&94(%
%#/3934%-3%26)#%3).0,!9

4HElRSTSTEPISTOIDENTIFYALLTHEECOSYSTEMSERVICESTHATA
DECISIONDEPENDSONANDAFFECTS�)TINVOLVESSYSTEMATICALLYCON
SIDERINGFOREACHECOSYSTEMSERVICEWHETHERORNOTTHEDECISION
DEPENDSONORHASANIMPACTONTHEECOSYSTEMSERVICE�!LTHOUGH
THELINKAGESMAYATlRSTSEEMOBVIOUS�ASYSTEMATICDEPENDENCY�
IMPACTANALYSISINCREASESTHELIKELIHOODOFUNCOVERINGUNFORESEEN
IMPACTS�POSITIVEORNEGATIVE	ORDEPENDENCIESRELATEDTOECOSYS
TEMSERVICES�)DENTIFYINGTHESEUPFRONTWILLENABLEDECISIONMAK
ERSTOPROACTIVELYMANAGEANYASSOCIATEDRISKSANDOPPORTUNITIES�

!DECISIONDEPENDSONANECOSYSTEMSERVICEIFTHESERVICESERVES
ASANINPUTORIFITENABLES�ENHANCES�ORINmUENCESTHECONDITIONS
NECESSARYFORASUCCESSFULOUTCOMEINRELATIONTOTHEDECISION�&OR
EXAMPLE�HOUSINGANDOFlCEDEVELOPMENTOFTENDEPENDONTIM
BERINPUTS�AGRIBUSINESSDEPENDSONCROPS�POLLINATIONSERVICES�
ANDFRESHWATER�ANDTOURISMDEPENDSONRECREATIONALANDOTHER
CULTURALSERVICESASWELLASmOODPROTECTIONANDFRESHWATER�

!DECISIONAFFECTSANECOSYSTEMSERVICEIFACTIONSASSOCIATED
WITHTHEDECISIONALTERTHEQUANTITYOR
QUALITYOFASERVICE�&OREXAMPLE�INTENSIVE
AGRICULTURECANDEPLETETHESUPPLYOFFRESH
WATERWHILEENHANCINGTHESUPPLYOFCROPS
ORLIVESTOCK�AMININGOPERATIONMAYAFFECT
THEQUALITYOFALOCATION�SCULTURALSERVICES
BYDEGRADINGTHELANDSCAPEORDISTURBING
ANECOSYSTEMVALUEDBYINDIGENOUSPEOPLE�
HIKERSORCAMPERS�ANDTHELOSSOFWETLANDS
MAYAFFECTTHETIMINGANDQUANTITYOF
WATERRUNOFFANDAQUIFERRECHARGE�

4OIDENTIFYECOSYSTEMSERVICEDEPEN
DENCIESANDIMPACTS�STARTWITHTHELISTOF
ECOSYSTEMSERVICESIN4ABLE����CHAPTER
�	�5SETHELISTOFCOMMONSERVICESBY
ECOSYSTEMTYPETOHELPINFORMWHETHER
ANECOSYSTEMSERVICEMIGHTEXISTINA
PARTICULARLOCATION�SEE4ABLE���	��4HE
DRIVERSWILLBEDISCUSSEDLATERINRELATIONTO
IDENTIFYINGECOSYSTEMSERVICEIMPACTS�	)N
ASYSTEMATICFASHION�CONSIDERWHETHEROR
NOTTHEDECISIONDEPENDSONORAFFECTSEACH
RELEVANTSERVICEIN4ABLE����

"ESURETOINCLUDETHEINDIRECTAFFECTSOF
DEVELOPMENT�2OADSORELECTRICCABLEPOLES

!SSESSING2ISKSAND/PPORTUNITIES
2ELATEDTO%COSYSTEM3ERVICES�

&IGURE���/VERVIEWOF3TEPSIN!SSESSING2ISKSAND/PPORTUNITIES2ELATED
TO%COSYSTEM3ERVICES

34%047/
3CREENTHEECOSYSTEM
SERVICESFORRELEVANCE

34%04(2%%
!SSESSTHECONDITIONAND

TRENDSOFTHERELEVANT
ECOSYSTEMSERVICES

34%0&)6%
)DENTIFYECOSYSTEM
SERVICERISKSAND

OPPORTUNITIES

34%0&/52
!SSESSTHENEED
FORANECONOMIC

VALUATIONOFSERVICES

34%0/.%
)DENTIFYTHEECOSYSTEM

SERVICESINPLAY

�4HISCHAPTERDRAWSON72)�SEXPERIENCEROADTESTINGA
METHODFORASSESSINGACOMPANY�SDEPENDENCEANDIMPACTON
ECOSYSTEMSERVICES�
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CANINCREASEACCESSBYTHIRDPARTIESTOPREVIOUSLYINACCESSIBLE
AREAS�4HEMIGRATIONOFPEOPLEINTOPREVIOUSLYUNINHABITED
AREASCANAFFECTECOSYSTEMSERVICESSUCHASFRESHWATER�WILD
FOODSANDTIMBER�

"ECAUSEECOSYSTEMSERVICEIMPACTSAREOFTENSEPARATEDIN
TIMEANDSPACEFROMTHEDECISIONORACTIONSTHATGIVERISETO
THEM�IDENTIFYINGTHEIMPACTSANDDEPENDENCIESUSUALLYREQUIRES
EXPANDINGTHEBOUNDARIESOFTHEANALYSISTOAREGIONALORLAND
SCAPELEVELANDADOPTINGBROADTIMEFRAMES�#LEARINGAFOREST

FORRESIDENTIALDEVELOPMENT�FOREXAMPLE�MAYCAUSEEROSIONAND
mOODING���KILOMETERSDOWNSTREAM�!PPLYINGLARGEAMOUNTS
OFFERTILIZERSONAGRICULTURALlELDSMAYRESULTINBUILDUPOF
NITROGENORPHOSPHORUSINSOILS�CAUSINGEXPLOSIONSOFTOXICMI
CROORGANISMSINNEARBYWATERBODIES��YEARSLATER�4HESETRADE
OFFSOVERTIMEANDACROSSSPACEMAYBEMISSEDIFTHEGEOGRAPHIC
FOCUSISTOONARROWORTHETIMEHORIZONTOOSHORT�

4WORESOURCESTOCONSULTWHENCONSIDERINGECOSYSTEM
SERVICEDEPENDENCIESINCLUDE4ABLE���INCHAPTER��WHICH
DESCRIBESEXAMPLESOFHOWDEVELOPMENTGOALSDEPENDUPON
ECOSYSTEMSERVICES�AND&IGURE���INCHAPTER��WHICHSHOWS

%COSYSTEM %COSYSTEMSERVICES $RIVERSOFECOSYSTEMCHANGE

-ARINE &ISHANDOTHERSEAFOOD�COMMERCIALANDSUBSISTENCElSH
ERIES	�ECOTOURISM�RECREATION�MEDICINALPRODUCTS�CLIMATE
REGULATION�TRANSPORTATION�FRESHWATERCYCLING

/VERlSHING�DESTRUCTIVElSHINGPRACTICES�NUTRIENTRUNOFFANDDEPOSITION�
CLIMATECHANGE�POLLUTION�SEWAGEDISCHARGE�OILSPILLS�MINING	

#OASTAL 4OURISM�RECREATION�CULTURALVALUE�lSHERIES�COMMERCIAL
ANDSUBSISTENCE	�AQUACULTURE�TRANSPORTATION�NUTRI
ENTCYCLING�STORM�mOODPROTECTION�CLIMATEREGULATION�
DISEASEREGULATION�WASTEPROCESSING�EROSIONCONTROL�
HYDROPOWER�FRESHWATERSTORAGE

.UTRIENTRUNOFFANDDEPOSITIONCREATINGDEADZONES�INDUSTRIALANDURBAN
POLLUTION�DREDGINGOFWATERWAYS�SEDIMENTTRANSPORTFROMRIVERS�CLIMATE
CHANGE�INVASIVESPECIES�CONVERSIONOFESTUARIESANDWETLANDS�DESTRUCTION
OFESTUARINElSHNURSERIES�DESTRUCTIONOFMANGROVESANDCORALREEFS�OVER
EXPLOITATIONOFlSHERIES�MANGROVES�FORFUELWOOD	�SANDFORCONSTRUCTION�
SEAWEEDFORCONSUMPTION

)NLAND7ATER #ROPS�lSHERIES�FRESHWATER�STORAGEOFGREENHOUSEGASES�
GROUNDWATERRECHARGEANDDISCHARGE�WATERFORAGRICUL
TUREANDINDUSTRY�DETOXIlCATIONOFWATER�mOODCONTROL�
RECREATION�TOURISM�CULTURALVALUE�SEDIMENTRETENTION�
HYDROPOWER�NUTRIENTCYCLING

.UTRIENTRUNOFF�CONVERSIONOFWETLANDSTOAGRICULTURE�LARGESCALEIRRIGATIONAND
RIVERDIVERSIONS�EXPANSIONOFAGRICULTURE�INCREASEDFERTILIZERANDPESTICIDEUSE	�
OVERHARVESTINGOFWILDRESOURCESSUCHASlSH�ROADSANDmOODCONTROLINFRA
STRUCTURE�DAMS�RIVERCANALIZATIONANDDREDGINGFORNAVIGATION�FORESTCLEARING�
URBANANDINDUSTRIALPOLLUTION�INVASIVESPECIES

&ORESTAND
7OODLANDS

0OLLINATION�MEDICINES�FOOD�EROSIONCONTROL�WATERREGU
LATION�TIMBER�BIOFUEL�FOOD�CLIMATEREGULATION�DISEASE
REGULATION�TOURISM�RECREATION�CULTURALVALUE

&IRES�CLIMATECHANGE
4ROPICS�AGRICULTURALEXPANSION�WOODEXTRACTION�COMMERCIALORSUBSISTENCE	�
TRANSPORTATIONINFRASTRUCTURE�HUMANPOPULATIONDYNAMICS
4EMPERATE�REFORESTATIONDUETOINCREASINGVALUEOFAMENITYSERVICESAND
PROTECTIONSERVICES�AIRPOLLUTION�PESTOUTBREAKS

$RYLANDS 3OILCONSERVATIONOFMOISTURE�NUTRIENTCYCLING�FOOD�lBER�
BIOCHEMICALS�BIOFUEL�POLLINATION�FRESHWATER�WATERREGU
LATION�CLIMATEREGULATION�CULTURALVALUE�TOURISM

#LIMATECHANGE�DIVERSIONOFWATERFORAGRICULTURE�SALTBUILDUP�DESERTIlCA
TION�REDUCTIONINVEGETATIONCOVER�OVERGRAZING�EXPANSIONOFAGRICULTURE�
POPULATIONGROWTHANDMIGRATION

)SLAND &ISHERIES�FRESHWATER�TOURISM�RECREATION�TIMBER�FUEL�
CULTURALVALUE�mOOD�STORMPROTECTION

$EMOGRAPHICCHANGE�ENERGYDEMANDS�INVASIVESPECIES�POLLUTION�LAND
CONVERSIONANDDEGRADATION�GLOBALIZATIONANDINTERNATIONALTRADE�NATURAL
HAZARDS�CLIMATECHANGE

-OUNTAIN &RESHWATER�FOOD�MEDICINALPLANTS�NATURALHAZARDREGULA
TION�CLIMATEREGULATION�SOILFERTILITY�WATERREGULATION�
RECREATION�TOURISM�CULTURALVALUE�FUEL�RANGELANDFOR
ANIMALS

#LIMATECHANGE�NATURALHAZARDSANDDISASTERS�GRAZING�MINING�EROSION�
CONSTRUCTIONOFINFRASTRUCTUREFORTOURISMANDRECREATION�DEGRADATIONOF
TRADITIONALCULTURES�DYNAMICSBETWEENHIGHLANDANDLOWLANDPOPULATIONS

0OLAR #LIMATEREGULATION�FRESHWATER�lSHERIES�GAMEANIMALS�
FUEL�lBER�CULTURALVALUE�TOURISM�RECREATION

#LIMATECHANGE�DEVELOPMENTOFEXTRACTIVEINDUSTRIES�CONTAMINANTSFROM
LOWERLATITUDESTHATACCUMULATEINPOLARREGIONS�OVERlSHING�INVASIVESPE
CIES�LANDCONVERSION

#ULTIVATED &OOD�lBER�FUEL�POLLINATION�NUTRIENTCYCLING�SOILFORMA
TION�PESTREGULATION�FRESHWATER

)NCREASINGDEMANDFORPRODUCTS�INTERNATIONALMARKETSANDTRADE�POLICY�
LEGALANDSOCIOCULTURALCONTEXTOFCULTIVATION�PRICES�TECHNOLOGYANDMAN
AGEMENTAPPROACHES�INVASIVESPECIES�CLIMATECHANGE

5RBAN %COSYSTEMSERVICESGENERALLYCONSUMEDRATHERTHAN
PRODUCED�3ERVICESSUPPLIEDBYGREENSPACESANDPARKS
INCLUDE�AIRQUALITY�MICROCLIMATEREGULATION�NOISEREDUC
TION�WATERREGULATION�SURFACEWATERDRAINAGE	�POLLINA
TION�GENETICLIBRARIES�PESTREGULATION�WASTEPROCESSING
ANDRECYCLING�CULTURALVALUE�RECREATION�TOURISM�URBAN
GARDENSANDPARKS	

/VERCONSUMPTION�DEMOGRAPHICCHANGE�WASTEGENERATION�WATERPOLLUTION�
AIRPOLLUTION�GREENHOUSEGASEMISSIONS�DEFORESTATIONINURBANAREAS

4ABLE���#OMMON%COSYSTEM3ERVICESAND$RIVERSBY%COSYSTEM4YPE

3OURCE�!DAPTEDFROM-!����B�
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LINKSBETWEENECOSYSTEMSERVICESANDHUMANWELLBEINGAND
THERELATIVESTRENGTHOFTHEIRRELATIONSHIP�

7HENIDENTIFYINGECOSYSTEMSERVICEIMPACTS�ITCANHELPTO
CONSIDERWHETHERTHEACTIONSASSOCIATEDWITHTHEDECISIONWILL
CONTRIBUTETOANYOFTHEDIRECTORINDIRECTDRIVERSOFECOSYSTEM
CHANGE�SEE&IGURE���INCHAPTER�	�$RIVERSARETHENATURAL
ORHUMANFACTORSTHATCAUSEECOSYSTEMCHANGE�SEE4ABLE���	�
4HEYCANINTERACTANDOPERATEATMULTIPLESCALESANDTIME
FRAMES�)FTHEDECISIONAFFECTSANYOFTHESEDRIVERSITWILLLIKELY
AFFECTTHEECOSYSTEMANDITSSUPPLYOFSERVICES�&OREXAMPLE�
ADECISIONCANCHANGEHUMANDEMANDFORCERTAINSERVICES�A
NEWINTERNATIONALMARKETFORSHELLlSHMAYCREATEHIGHDEMAND
FORWHATWASANUNDEREXPLOITEDECOSYSTEMSERVICEINACERTAIN
LOCALE�!NYDRIVERSIDENTIlEDHERESHOULDBEINCLUDEDINTHE
MOREDETAILEDASSESSMENTINSTEPTHREEBELOWTODETERMINETHEIR
CURRENTCONDITIONANDTREND�

34%047/�3#2%%.4(%%#/3934%-
3%26)#%3&/22%,%6!.#%

4HESECONDSTEPENTAILSSCREENINGTHEECOSYSTEMSERVICES
IDENTIlEDINSTEPONETODETERMINEWHICHAREMOSTRELEVANT
TOTHEDECISIONINORDERTOSETPRIORITIESFORFURTHERASSESS
MENT�'IVENLIMITEDRESOURCES�ADECISIONMAKERMAYNOTBE
ABLETOASSESSINDETAILALLTHEECOSYSTEMSERVICESTHATADECI
SIONDEPENDSONANDIMPACTS�4HISSTEPWILLALSOINFORMWHAT
GEOGRAPHIC�SPATIAL	ANDTIMESCALESTOINCLUDEINTHEDECISION
MAKINGPROCESS�ASWELLASIDENTIFYOTHERUSERSOFTHESERVICES
THATMAYAFFECTORBEAFFECTEDBYTHEDECISION�

%COSYSTEMSERVICEDEPENDENCIES
4HEDEPENDENCEOFADECISIONONANECOSYSTEMSERVICEISLIKELY
TOBERELEVANTIFNOCOSTEFFECTIVESUBSTITUTEEXISTSFORTHESERVICE�
5SINGTHELISTOFECOSYSTEMSERVICEDEPENDENCIESIDENTIlED
INSTEPONE�DETERMINEFOREACHWHETHERORNOTACOSTEFFEC
TIVESUBSTITUTEEXISTS�)FTHEANSWERISNOTHESERVICESHOULDBE

INCLUDEDINTHEDETAILEDASSESSMENTINSTEPTHREE�
!SUBSTITUTEFORANECOSYSTEMSERVICECOULDINCLUDEA

MANUFACTUREDPRODUCTORPHYSICALSTRUCTURETHATPROVIDESA
SIMILARSERVICE�&OREXAMPLE�ANEWWATERlLTRATIONPLANTCOULD
PROVIDETHEWATERPURIlCATIONSERVICESOFAWETLAND�ALTHOUGHIT
WOULDNOTPROVIDETHEWILDLIFEHABITATOROTHERSERVICESOFTHE
WETLAND	�"UILTSEAWALLSCOULDPROVIDETHENATURALHAZARDREGU
LATION�COASTALPROTECTION	SERVICESOFMANGROVESORCORALREEFS�
0ROVISIONINGSERVICESSUCHASCROPS�lSH�ANDTIMBERAREMORE
LIKELYTOBESUBSTITUTABLE�SINCETHEYAREPORTABLEANDMAYBE
IMPORTEDFROMOTHERLOCATIONS	THANAREREGULATINGANDCULTURAL
SERVICES�WHICHTENDTOBELOCATIONSPECIlC�

)FASUBSTITUTEEXISTS�ITISIMPORTANTTOALSOCONSIDERWHETHER
ITISCOSTEFFECTIVERELATIVETOTHEECOSYSTEMSERVICEITREPLACES�
-AINTAININGANECOSYSTEM�SCAPACITYTOPROVIDEAPARTICULAR
SERVICE�SUCHASRETAININGHEDGEROWSINFARMLANDSTOREGULATE
CROPPESTS�MAYPROVIDEADDITIONALSERVICESANDBEMORECOST
EFFECTIVETHANREPLACINGITWITHAMANUFACTUREDSUBSTITUTE�SUCH
ASCHEMICALPESTICIDES�

.EW9ORK#ITYOFlCIALSCONCLUDEDITWASMORECOSTEFFECTIVE
TOMAINTAINNATURALECOSYSTEMnBASEDWATERPURIlCATIONSERVICES
THANTOCONSTRUCTANDOPERATEAlLTRATIONPLANT�SEE"OX���	�
)NTHECASEOFMINING�COMPANIESMAYCOMPENSATEAFFECTED
COMMUNITIESFORLOSTECOSYSTEMSERVICESBYPROVIDINGCASH
HANDOUTSTHATENABLETHEMTOOBTAINTHELOSTSERVICESORPUR
CHASEOTHERGOODSANDSERVICESNOTPREVIOUSLYAVAILABLE�4HESE
CANBEIMPROVEDFORMSOFHOUSING�PIPEDWATER�HIGHPROTEIN
FOODS�ORMEDICINES�(OWEVER�THELOSSOFECOSYSTEMSERVICES
MAYOUTLASTTHECASHBENElT�CREATINGINEQUITYOVERTIME�)NAD
DITION�CASHBENElTSARELESSLIKELYTOADEQUATELYREPLACECULTURAL
BENElTS�FOREXAMPLE�OFASACREDSITE�%CONOMICVALUATIONCAN
BEUSEDTODEVELOPAMORECOMPLETEPICTUREOFTHECOSTSAND
BENElTSOFALTERINGECOSYSTEMSERVICES�SEESECTIONONECONOMIC
VALUATION	�

!PPROXIMATELY�MILLIONPEOPLEIN.EW9ORK#ITYANDNEARBYAREASENJOYACCESSTOCLEANANDINEXPENSIVEDRINKINGWATERFROMTHESURROUND
INGWATERSHED����OFWHICHISDRAWNFROMSOURCESWESTOFTHE(UDSON2IVERINTHE#ATSKILL-OUNTAINSANDTHEHEADWATERSOFTHE$ELAWARE
2IVER�.2#����	�7ATERFROMTHIS#ATSKILL�$ELAWARESYSTEMlLTERSTHROUGHNEARLY�����SQUAREMILESOFWATERSHEDLAND�PROVIDINGTHECITY
WITHANAVERAGE���BILLIONGALLONSOFDRINKINGWATERPERDAY�(AZENAND3AWYER����	�

)NTHEEARLY����S�.EW9ORK#ITYOFlCIALSHADTOTAKEMEASURESTOENSUREADEQUATEDRINKINGWATERFORITSRESIDENTSINTHEFACEOFADECLINEIN
WATERQUALITY�4HEYCOMPAREDTHECOSTEFFECTIVENESSOFAWATERSHEDPROTECTIONPLANTOSAFEGUARDTHEECOSYSTEMS�CAPACITYTOPROVIDEWATER
lLTRATIONSERVICESVERSUSBUILDINGAlLTRATIONPLANT�

.EW9ORK#ITYESTIMATEDCONSTRUCTIONCOSTSFOR#ATSKILL�$ELAWARElLTRATIONFACILITIESTOBEASMUCHAS��BILLION�WITHANNUALOPERATINGEX
PENSESOFMORETHAN����MILLION�.9#$%0����A�0ADENAND3HEN����	�/NTHEOTHERHAND�PROTECTINGTHEWATERSHEDMEANTREGULATING
LANDUSEOVERASIZEABLETERRITORY�.EW9ORK#ITYOWNEDONLYABOUT�PERCENTOFTHE#ATSKILL�$ELAWAREWATERSHED�ANOTHER��PERCENTWAS
PARTOFTHE.EW9ORK3TATE#ATSKILL&OREST0RESERVE�.2#����	�4HEOTHERTHREEQUARTERSOFTHEWATERSHEDWEREPRIVATELYOWNEDANDTHUSMAY
HAVEBEENTHESOURCEOFCONTAMINANTSFROMAGRICULTUREANDOTHERLANDUSEACTIVITIES�.2#����	�

5NDERTHEMOSTEXTREMESCENARIO�CITYOFlCIALSPROPOSEDTOPROTECTALLDEVELOPABLELANDINTHEWATERSHEDBYDIRECTACQUISITIONORCONSERVATION
EASEMENTS�.9#$%0����B����	�REQUIRINGANESTIMATED����BILLIONTOPURCHASEFEETITLESOREASEMENTSONABOUT�������ACRES�.9#$%0
����A�0FEFFERAND7AGENET����	�.EW9ORK#ITYEVENTUALLYNEGOTIATEDACOMBINATIONOFLANDACQUISITIONANDMANAGEMENTAGREEMENTS
WITHOTHERLANDHOLDERSTOPROTECTTHEWATERSHEDATATOTALCOSTTHATWASFARLESSTHANTHEESTIMATEDCOSTOFBUILDINGAlLTRATIONFACILITY�.2#
����	�!LTHOUGHAlLTRATIONPLANTMAYBENEEDEDINTHEFUTURE�THEINVESTMENTINTHEWATERSHEDPROVEDCOSTEFFECTIVEATTHETIME�

"OX���3UPPLYING.EW9ORK#ITYWITH#LEAN$RINKING7ATER�7ATERSHED%COSYSTEM3ERVICESVERSUS&ILTRATION0LANT
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%COSYSTEMSERVICEIMPACTS
!KEYFACTORINDETERMININGWHETHERANIMPACTONANECOSYS
TEMSERVICEISRELEVANTISWHETHERORNOTTHEIMPACTLIMITSOR
ENHANCESTHEABILITYOFOTHERSTOUSEORBENElTFROMTHATSER
VICE�/THERUSERSORBENElCIARIESMAYBELOCATEDATSPATIALSCALES
RANGINGFROMLOCAL�E�G�ACOASTALCOMMUNITYTHATBENElTSFROM
THENATURALHAZARDPROTECTIONSERVICEFROMAWETLAND	TOGLOBAL
�E�G��PEOPLEWHODERIVEETHICALOREXISTENCEVALUEFROMKNOW
INGTHATARARESPECIESISPROTECTED	�)NADDITION�THEYMAYBE
PRESENTORFUTUREUSERSOFTHESERVICE�'OVERNMENTSANDCIVILSO
CIETY�FOREXAMPLE�OFTENACTINTHEINTERESTSOFCURRENTORFUTURE
GENERATIONS�1UESTIONSTOCONSIDERWHENASSESSINGADECISION�S
IMPACTONOTHERSINCLUDE�

)STHEDECISION�SIMPACTALARGESHAREOFTHETOTALLOCALOR
REGIONALIMPACT�!DECISIONTHATRESULTSINALARGEIMPACT
�POSITIVEORNEGATIVE	ONANECOSYSTEMSERVICERELATIVETO
OTHERSOURCESOFIMPACTISMORELIKELYTOAFFECTTHEABILITY
OFOTHERSTOBENElTFROMASERVICE�%XAMPLESINCLUDEA
DECISIONTHATCONSUMESORREPLENISHES��PERCENTOFTHE
FRESHWATERINAWATERSHED�ONETHATCONSUMESORSUPPLIES
��PERCENTOFANATION�SWOODlBERORONETHATISSOLELY
RESPONSIBLEFORCLEARINGORRESTORINGNATIVEGRASSLANDSVAL
UEDFORBIODIVERSITYANDASSOCIATEDCULTURALSERVICES�4HERE
ARENOHARDANDFASTRULESFORDElNINGWHATCONSTITUTESA
hLARGESHAREv�$ECISIONMAKERSWILLNEEDTOUSETHEIROWN
OREXPERTJUDGMENTREGARDINGTHESIZEOFIMPACTRELATIVETO
THEAPPROPRIATESPATIALSCALEFORTHEECOSYSTEMSERVICE�
)STHEECOSYSTEMSERVICEINSHORTSUPPLYRELATIVETODEMAND�
4OILLUSTRATE�ANEWIRRIGATIONPROJECTINAWATERSHEDWITH
SEASONALWATERSHORTAGESMAYBERELEVANTIFITPRECLUDES
OTHERSFROMUSINGWATER�#ONVERSELY�ANIRRIGATIONPROJECT�S
IMPACTONWATERMAYNOTBERELEVANTIFWATERAVAILABILITY
VASTLYEXCEEDSDEMAND�
#OULDTHEDECISION�SIMPACTPUSHTHEECOSYSTEMSERVICEACROSS
ABIOLOGICALTHRESHOLDTHATLEADSTOSCARCITYOFTHESERVICE�&OR
ANECOSYSTEMSERVICETHATISATORNEARATIPPINGPOINT�AFTER
WHICHRAPIDCHANGEOCCURS�ADECISION�SMARGINALIMPACT
ONTHATSERVICEMAYBERELEVANT�%XAMPLESINCLUDEALLOW
INGADDITIONALlSHINGINAREGIONWITHHIGHLYDEPLETEDlSH
STOCKSTHATARENEARCOLLAPSEORMARGINALINCREASESINPHOS
PHOROUSORNITROGENLOADINGINTORIVERSTHATCOULDLEADTO
THECREATIONOFhDEADZONESvINLAKESORCOASTALAREASDUETO
OXYGENFALLINGBELOWATHRESHOLD�

)TISIMPORTANTTOKEEPINMINDTHATDIFFERENTBENElCIARIES
OFECOSYSTEMSERVICESMAYHAVEVERYDIFFERENTRESPONSESTOTHESE
QUESTIONS�)NDIGENOUSPEOPLE�FOREXAMPLE�OFTENPLACEGREAT
IMPORTANCEONCULTURALSERVICESSUCHASSACREDGROVESANDANIMAL
ORPLANTSPECIESUSEDINRITUALS�)NADDITION�PARTICULARATTENTION
SHOULDBEPAIDTOIMPORTANTREGULATINGANDSUPPORTINGECOSYS
TEMSERVICES�SUCHASNUTRIENTCYCLINGANDPOLLINATION�WHEREIM
PACTSOFTENGOUNNOTICEDBUTCANBUILDUPANDCAUSEUNEXPECTED
PROBLEMSFORDIFFERENTBENElCIARIES�)NCASESOFUNCERTAINTY�IT
MAYMAKESENSETOERRONTHESIDEOFCONSERVATISMANDINCLUDE
THESERVICEINTHEDETAILEDASSESSMENTDONEINSTEPTHREE�

34%04(2%%�!33%334(%
#/.$)4)/.!.$42%.$3/&4(%
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4HETHIRDSTEPINVOLVESCONDUCTINGAMOREDETAILEDANALYSIS
OFTHECONDITIONOFTHEECOSYSTEMSERVICESSELECTEDINSTEPTWO
ANDTHEIRTRENDS�4HERESULTINGINFORMATIONWILLBEUSEDIN
THElNALSTEPTOIDENTIFYTHEECOSYSTEMSERVICEnBASEDRISKSAND
OPPORTUNITIESASSOCIATEDWITHTHEDECISION�!NSWERINGTHREE
QUESTIONSCANHELPFOCUSTHEASSESSMENT�

7HATARETHECONDITIONANDTRENDSOFTHESELECTEDECOSYSTEM
SERVICES�

s

s

s

s

+EEPINGTHEASSESSMENTAFFORDABLE
)FAFULLBLOWNMULTISCALEPARTICIPATORYASSESSMENTCAN�TBEFUNDED�A
LIMITEDANALYSISOFTHESELECTEDECOSYSTEMSERVICESCANSTILLBEVALUABLE�
4HEANALYSISCANBEBASEDONGENERALKNOWLEDGEANDDESKTOPRESEARCH
OFPREVIOUSSTUDIESRELATEDTOTHEECOSYSTEMSERVICES�)NTERNATIONALINTER
ESTINECOSYSTEMSERVICEASSESSMENTISGROWING�%NCOURAGINGDECISION
MAKERSTOUSEINFORMATIONONECOSYSTEMSERVICESWILLBUILDDEMANDFOR
EXPERTISEINTHISlELD�ENCOURAGEMOREFUNDINGFORASSESSMENTS�AND
INCREASETHEAVAILABILITYOFTOOLSANDINFORMATIONONECOSYSTEMSERVICES�

$ECIDINGONBOUNDARIES
4HESCALEATWHICHINFORMATIONISCOLLECTEDNEEDSTOBEAPPROPRIATETO
THEDECISIONMAKINGNEEDSANDTHESCALEATWHICHECOSYSTEMSERVICES
ANDDRIVERSINTERACT�!COMMONBOUNDARYFORCOLLECTINGECOLOGICAL
INFORMATIONISTHEREGIONALORWATERSHEDSCALE�ASMANYECOSYSTEM
SERVICESAREBOUNDTHROUGHHYDROLOGICALPROCESSESWITHINAWATERSHED�
$ECISIONMAKERSMAYCHOOSETOCONDUCTASSESSMENTSATSOCIALORPOLITI
CALSCALES�SETTINGBOUNDARIESATTHECOMMUNITY�MUNICIPAL�STATE�PROV
INCE�ORNATIONALLEVELS�ASTHISISMOSTRELEVANTTOTHEIRDECISIONMAKING
AUTHORITY�)FTHEPOLITICALBOUNDARIESDONOTCOINCIDEWITHECOLOGICAL
BOUNDARIES�PARTNERSHIPSWILLNEEDTOBEESTABLISHEDTOENSUREPOLICY
COHERENCEINREGARDTOTHEMANAGEMENTANDUSEOFECOSYSTEMSERVICES�

&ILLINGINFORMATIONGAPS
$ATAONECOSYSTEMSERVICESAREUSUALLYOBTAINEDFROMAVARIETYOF
EXISTINGSOURCES�SUCHASGLOBALANDNATIONALDATABASESANDFREE
SATELLITEIMAGERY�(OWEVER�INSOMECASESITMAYBENECESSARYTOIN
VESTINNEWDATACOLLECTIONWHERENOINFORMATIONISAVAILABLE�3ETTING
UPMONITORINGNETWORKS�COLLECTINGINFORMATIONFROMPRACTITIONERS
ANDCITIZENS�ANDINVOLVINGSTUDENTSORINTERNSTOGATHERINFORMATION
AREWAYSTOSURMOUNTTHEPROBLEMOFSCARCEDATA�#IVICGROUPSCAN
ENCOURAGEECOSYSTEMMONITORINGBYDISTRIBUTINGCELLPHONESAND
OFFERINGFREECONNECTIONSERVICEINRETURNFORREGULARREPORTSONENVI
RONMENTALCONDITIONS�)NALOCALASSESSMENTIN)NDIA�SCHOOLCHILDREN
INTERVIEWEDKNOWLEDGEABLERESIDENTSINTHEIRVILLAGEANDDOCUMENT
EDINFORMATIONONTHECONDITIONANDTRENDSOFECOSYSTEMSERVICES
RELATEDTOLOCALLIVELIHOODSANDWELLBEING�-!����E����	�

4AKINGINTOACCOUNTUNCERTAINTIES
!NECOSYSTEMSERVICESASSESSMENTSHOULDADOPTACONSISTENTAPPROACH
FORASSESSING�CHARACTERIZING�ANDREPORTINGUNCERTAINTIESABOUTlND
INGS�3INCESTAKEHOLDERSHAVEDIFFERENTLEVELSOFRISKAVERSIONORACCEP
TANCE�HOWANASSESSMENTWASCONDUCTEDSHOULDBETRANSPARENTANDA
LEVELOFCONlDENCESHOULDBEATTACHEDTOEACHlNDING�!NUNCERTAINTY
ANALYSISMIGHTIDENTIFYTHEMOSTIMPORTANTFACTORSANDUNCERTAINTIES
THATCOULDAFFECTACONCLUSION�DOCUMENTRANGESANDDISTRIBUTIONSOF
DATARELATEDTOAlNDING�ANDEVALUATETHESTATEOFSCIENTIlCINFORMA
TIONONWHICHACONCLUSIONORESTIMATEISBASED�-!����F	�

"OX���)SSUESTO4HINKABOUT7HEN'ATHERINGAND
!SSESSING%COSYSTEM3ERVICES$ATA
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7HATARETHEMAJORDRIVERSAFFECTINGTHEECOSYSTEMSERVICES�
7HATTHRESHOLDSORIRREVERSIBLECHANGESHAVEBEENOBSERVEDIN
THEECOSYSTEMSERVICES�

4HESEQUESTIONSCANBEMODIlEDOREXPANDEDDEPENDINGON
THENATUREOFTHEDECISIONANDFEEDBACKFROMPARTICIPANTSAND
STAKEHOLDERS�3EVERALOTHERISSUESSHOULDALSOBECONSIDEREDWHEN
GATHERINGANDASSESSINGDATAONECOSYSTEMSERVICES�SEE"OX���	�

7HATARETHECONDITIONANDTRENDSOF
THERELEVANTECOSYSTEMSERVICES�
!SSESSINGTHECONDITIONANDTRENDSOFTHEECOSYSTEMSERVICES
INTHELOCATIONAFFECTEDBYTHEDECISIONWILLREVEALHOWCURRENT
TRENDSAFFECTTHEIRSUPPLY�)TWILLREVEALANYASSOCIATEDRISKSAND
OPPORTUNITIESFORTHEDECISION�4HEINFORMATIONCANALSOPROVIDEA
BASELINEFORCOMPARINGFUTURECHANGESTOTHEECOSYSTEMSERVICES�

.OMATTERWHATTHESTATUSOFENVIRONMENTALDATAINAREGION�
SOMETYPEOFECOSYSTEMSERVICEASSESSMENTISUSUALLYPOSSIBLE�!
REGIONALASSESSMENTFOR.ORTHERN7ISCONSIN�53!	FOCUSEDON
TOURISM�RECREATION�lSH�ANDFRESHWATERANDWASBASEDLARGELY
ONEXISTINGDATAASSEMBLEDBYRESEARCHERSATTHE5NIVERSITYOF
7ISCONSIN�0ETERSONETAL�����	�)TALSOINCORPORATEDLOCAL
KNOWLEDGEINTOASETOFSCENARIOSDEVELOPEDBYTHERESEARCHERS
ANDLOCALCITIZENSABOUTTHEFUTUREOFTHEREGION�4HE-ILLEN
NIUM%COSYSTEM!SSESSMENTUSEDAVARIETYOFMETHODSTOASSESS
THECONDITIONANDTRENDSOFECOSYSTEMSERVICESFORITSSUBGLOBAL
ASSESSMENTS�SEE4ABLE���	�

)NDICATORSAREFREQUENTLYUSEDTOMEASUREECOSYSTEMSERVICES
�SEE4ABLE���	�ASMANYSERVICESARENOTDIRECTLYMEASURABLE�
3EDIMENTLOADSINRIVERS�FOREXAMPLE�CANBEUSEDASINDICATORSOF
EROSIONCONTROL�4HENUMBERANDTYPESOFlSHSPECIESINANAREA

s
s

-ETHOD $ESCRIPTION 3AMPLEUSES %XAMPLE

2EMOTE3ENSING $ATAOBTAINEDFROMSATELLITE
SENSORSORAERIALPHOTOGRAPHS
�,!.$3!4�-/$)3	

!SSESSMENTOFLARGEAREAS�LANDCOVER�LAND
USE�BIODIVERSITY

4HE)NDIASUBGLOBALASSESSMENTTEAMTRACKED
DEFORESTATIONUSINGSATELLITEIMAGERY�

'EOGRAPHIC
)NFORMATION
3YSTEMS

3OFTWARETHATSPATIALLYMAPSAND
ANALYZESDIGITIZEDDATA�!RC')3�
!RC6IEW�)$2)3)	

!NALYSISOFTEMPORALCHANGESINECOSYSTEMS�
OVERLAYINGSOCIALANDECONOMICINFORMATION
WITHECOSYSTEMINFORMATION�CORRELATINGTRENDS
INECOSYSTEMSERVICESWITHLANDUSECHANGE

4HE3OUTHERN!FRICASUBGLOBALASSESSMENTUSED
')3TOANALYZEWHEREHUMANDEMANDFORWATER
EXISTEDANDWHERETHATSERVICEISSUPPLIED�

)NVENTORIES ,ISTS 4ALLYECOSYSTEMSERVICESANDNATURAL
RESOURCES

!NASSESSMENTINTHE-EKONGWETLANDSOF6IETNAM
DEVELOPEDANINVENTORYOFALLTHEECOSYSTEM
SERVICESTHATAREIMPORTANTINTHEREGION�TOPEOPLE�
THEECONOMY�ANDECOSYSTEMFUNCTIONING	�

%COLOGICAL-ODELS 3IMPLIlEDMATHEMATICALEXPRES
SIONSTHATREPRESENTTHECOMPLEX
INTERACTIONSBETWEENPHYSICAL�
BIOLOGICAL�ANDSOCIOECONOMIC
ELEMENTSOFECOSYSTEMS�37!4�
)-!'%�)-0!#4�7ATER'!0�
%CO0ATH�%COSIM	

&ILLINGGAPSINEXISTINGDATA�QUANTIFYINGTHE
EFFECTSOFMANAGEMENTDECISIONSONTHE
CONDITIONOFECOSYSTEMSERVICES�PROJECTING
LONGTERMEFFECTSOFCHANGESINECOSYSTEM
CONDITION�ASSESSINGTHEEFFECTSOFINDIVIDUAL
DRIVERSANDSCENARIOSONECOSYSTEMCONDITION
ANDTHESUPPLYOFECOSYSTEMSERVICES�EXPLOR
INGTHELINKSBETWEENELEMENTSINASYSTEM

4HE7ESTERN#HINASUBGLOBALASSESSMENTUSEDTHE
!GROECOLOGICAL:ONINGMODELTOESTIMATETHECAR
RYINGCAPACITYOFLAND�I�E��THEMAXIMUMNUMBER
OFINDIVIDUALSTHATCANBESUPPORTEDBYECOSYSTEM
SERVICESINAUNITAREAASSUMINGSUSTAINABLEDEVEL
OPMENT	�4HE3OUTHERN!FRICASUBGLOBALASSESS
MENTUSEDTHE0/$)5-MODELTOASSESSTRADEOFFS
BETWEENFOODANDWATERPROVISIONINGSERVICES�

0ARTICIPATORY
!PPROACHESAND
%XPERT/PINION

)NFORMATIONSUPPLIEDBY
STAKEHOLDERGROUPS�SCIENTIlC
EXPERTS�WORKSHOPS�TRADITIONAL
KNOWLEDGE

#OLLECTIONOFKNOWLEDGENOTAVAILABLEIN
SCIENTIlCLITERATURE�lLLSGAPSINTHELITERATURE�
ADDSNEWPERSPECTIVES�KNOWLEDGE�AND
VALUESTOASSESSMENT

!SSESSMENTSIN.ORWAYAND0ORTUGALMADEUSEOF
PARTICIPATORYRANKINGANDSCORINGFORTHECONDITION
ANDTRENDSOFECOSYSTEMSERVICESANDBIODIVERSITY�

4ABLE���-ETHODSTO!SSESS%COSYSTEM3ERVICES

3OURCE�!DAPTEDFROM-!����C�

3OURCE�-!����B�
!DIVERSITYOFINDICATORSMAYBEAVAILABLEFORANYGIVENSERVICE�
ONLYSOMEOFWHICHMAYBERELEVANTTODECISIONMAKING�

$ATATYPE )NDICATORSANDMETHODSTOOBTAINDATA

(OUSEHOLDUSE 7ATERWITHDRAWALSFROMGROUNDWATERWELLSAND
SURFACEWATER�RATESOFRAINWATERHARVESTING

)NDUSTRIALUSE 7ATERWITHDRAWALSFROMGROUNDWATERAND
SURFACEWATER

!GRICULTURALUSE !REAUNDERIRRIGATION�TYPEOFCROP�YIELDSPER
CROP�WATERWITHDRAWALSFROMGROUNDWATER
ANDSURFACEWATER�QUANTITYOFWATERUSEDBY
LIVESTOCK�CROPEVAPORATIVEDEMANDS

'ROUNDWATERDISCHARGE�RE
CHARGE�RENEWABLEANDFOSSIL	

3CIENTIlCSTUDIES�MODELS

3URFACEWATERmOWS 7ATERBALANCEMODELS�OBSERVATIONSFROMGAUGING
STATIONS�REMOTESENSING�LONGTERMMEANRUNOFF

4OTALSUPPLYOFTREATEDWATER 7ATERWITHDRAWALSFROMMUNICIPALITIES�NUMBER
OFHOUSEHOLDS�VOLUMEOFWATERPROCESSEDIN
TREATMENTPLANTS

!CCESSIBILITY 0ROXIMITYTOHUMANS�VARIATIONOFWATERmOWS
OVERTIME�MAXIMUMTOMINIMUMRUNOFFRATIOS�
AMOUNTOFWATERIMPOUNDEDBYDAMS�DESALINIZED
WATER�DEPENDENTPOPULATIONPERUNITOFDELIVERED
mOW�WATERCROWDINGINDEX�POPULATIONSERVEDPER
MILLIONCUBICMETERSPERYEAROFACCESSIBLERUNOFF	

,OSTWATERmOWS .ETEVAPORATION�FROMIRRIGATIONCOOLINGTOWERS�
RESERVOIRS	

7ATERRELATEDPROBLEMS 3ALTBUILDUPINSOIL�AQUIFERDEPLETION�RISINGDE
VELOPMENTCOSTS�COMPETITIONFORWATER�DEMAND
V�SUPPLYOFFRESHWATER	�SALTWATERINTRUSIONINTO
AQUIFERS�GROUNDWATERANDSURFACEWATERPOLLUTION

%NVIRONMENTALmOWS 7ATERREQUIREMENTSFORECOSYSTEMTYPESASA
PERCENTAGEOFMEANmOW

7ATERQUALITY .ITROGENAND�PHOSPHORUSLOADS�PATHOGENS�
HEAVYMETALANDPERSISTENTORGANICPOLLUTION�

4ABLE���)NDICATORS5SEDTO!SSESSTHE1UANTITYAND1UALITYOF&RESHWATER
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4ABLE���2IO'RANDE�%COSYSTEM3ERVICE$EPENDENCIES�4RENDS�AND)MPACTOF$RIVERS
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CANBEUSEDASANINDICATOROFTHEHEALTHOFlSHERIES�+ARR����	�
#ONSULTINGEXPERTSANDSTAKEHOLDERSCANHELPDETERMINEWHICHIN
DICATORSARERELEVANT�MEANINGFUL�UNDERSTANDABLE�ANDMEASURABLE�

7HATARETHEMAJORDRIVERSALREADYAFFECTING
THEECOSYSTEMSERVICES�
!SSESSINGTHECURRENTIMPACTANDTRENDOFDIRECTANDINDIRECT
DRIVERSONTHEECOSYSTEMSERVICESBUILDSONTHEPRELIMINARY
ASSESSMENTOFTHEDECISION�SCONTRIBUTIONTODRIVERSINSTEPONE�
EXPANDINGITTOOTHERDRIVERSTHATMAYBEAFFECTINGTHESERVICES�

4HELISTOFDRIVERSINCHAPTER��PAGE��	CANAGAINHELP
IDENTIFYWHICH�IFANY�DRIVERSAREAFFECTINGTHESUPPLYOFPRIORITY
SERVICES�%ACHDRIVERIDENTIlEDASRELEVANTTOTHESERVICESSHOULD
BEEVALUATEDINTERMSOFITSCURRENTTREND�INCREASING�DECREASING�
ORCONSTANT	ANDITSEFFECTONTHEECOSYSTEMSERVICE�)NFORMA
TIONONDRIVERSMAYBEAVAILABLEFROMSTRATEGICENVIRONMENTAL
ASSESSMENTS�ENVIRONMENTALIMPACTASSESSMENTS�ANDOTHERLOCAL
ORREGIONALASSESSMENTSCONDUCTEDINTHEFOCUSAREA�/NCEINFOR
MATIONONTHECURRENTDRIVERSHASBEENCOLLECTED�THEPOTENTIAL
EFFECTSOFTHEDECISIONONTHESEDRIVERSCANBEEVALUATED�

)NTHECASEOF2IO'RANDE�INDIRECTDRIVERSRELATINGTOTHE
PRODUCTIONOFMAIZEFORBIOMASSFUELMIGHTINCLUDETECHNOLOGY
�LOCALRElNINGTECHNOLOGYDETERMININGTHETYPEOFBIOMASSTHAT
CANBEPROCESSED	�SUBSIDIES�NATIONALLEVELSUBSIDIESFORBIO
MASSFUELCROPS	�ANDFUELSTANDARDS�STATELEVELFUELSTANDARDS
THATMANDATEABIOFUEL�FOSSILFUELRATIOFORGASOLINE	�4HEPRO
POSEDBIOFUELRElNERYWILLINCREASETWOEXISTINGDIRECTDRIVERS�
LANDUSECHANGE�FURTHERCONVERSIONOFFORESTSANDWETLANDSTO
CROPLANDFORBIOFUEL	ANDPOLLUTANTDISCHARGES�INCREASEDRUNOFF
OFPESTICIDESANDFERTILIZERSASARESULTOFINCREASEDCROPPRODUC
TION	�4HESECHANGESCOULDEXACERBATETHEEXISTINGDECLINEIN
FRESHWATERQUALITYANDQUANTITY�SEE4ABLE���	�REDUCINGlSHER
IESANDOPPORTUNITIESFORECOTOURISMANDRECREATION�

7HATTHRESHOLDSORIRREVERSIBLECHANGESHAVE
BEENOBSERVEDINECOSYSTEMSERVICES�
%COSYSTEMSERVICESDONOTALWAYSDECLINEORIMPROVEINALINEAR
ANDPREDICTABLEMANNER�4HEYMAYNATURALLYGOTHROUGHCYCLES
OFCOLLAPSEANDRENEWAL�4HEREFORE�ITISNOTASIMPORTANTTO
MAINTAINAlXEDRELATIONSHIPBETWEENPEOPLEANDECOSYSTEMS
ASITISFORSOCIALANDECOLOGICALSYSTEMSTOBEABLETOADAPTTO
ANDBENElTFROMCHANGE�)NCORPORATINGINFORMATIONABOUT
ECOSYSTEMSERVICECHANGEALLOWSDECISIONMAKERSTODISTINGUISH
BETWEENSTRATEGIESTHATARELIKELYTOENHANCERESILIENCEAND
THOSETHATMAYUNDERMINEIT�

3OMETIMESSUDDENANDIRREVERSIBLECOLLAPSESCANOCCURWHEN
ATHRESHOLDISCROSSED�ASWHENlSHSTOCKSDECREASEBELOWA
CERTAINLEVELANDCANNOTRECOVER�4HE-ILLENNIUM%COSYSTEM
!SSESSMENTIDENTIlEDSEVERALEXAMPLESOFIRREVERSIBLEECOSYSTEM
CHANGE�INCLUDINGTHOSEASSOCIATEDWITHTHEINTENSIlCATIONOF
AGRICULTUREANDOVEREXPLOITATIONOFCAPTURElSHERIES�!FTER
HUNDREDSOFYEARSOFEXPLOITATIONOFTHE.ORTH!TLANTICCOD
lSHERY�INCREASEDlSHINGPRESSUREANDANINABILITYTOACCURATELY
MONITORlSHSTOCKSLEDTOTHESUDDENCOLLAPSEOFCODSTOCKSIN
THELATE����S�WHICHHAVEYETTORECOVER�ANDCLOSUREOFTHE

lSHERY�SEE&IGURE���	�)NTHECASEOFlSHERIES�CONSTANTMONI
TORINGOFlSHSTOCKSANDADJUSTMENTOFCATCHESISMORELIKELYTO
PROMOTEARESILIENTECOSYSTEMTHANIMPLEMENTINGAlXEDALLOW
ABLECATCHPERYEAR�'UNDERSONAND(OLLING����	�

7HILEIRREVERSIBLECHANGESAREOFTENHARDTOPREDICT�MUCH
CANBELEARNEDFROMCASESTUDIESWHEREUNPREDICTABLECHANGE
HASOCCURRED�2ESILIENTSOCIETIESANDECOSYSTEMSARETHOSETHAT
HAVETHEABILITYTOACCEPTANDADAPTTOCHANGEWHILEMAINTAIN
INGTHEIRBASICSTRUCTURE�IDENTITY�ANDFUNCTION�$EVELOPINGTHE
CAPABILITYTOPREDICTECOSYSTEMDISRUPTIONSCANHELPBUILDRESIL
IENCE�ALLOWINGFORTIMELYANDPOTENTIALLYPREVENTATIVEACTION�

34%0&/52�!33%334(%.%%$&/2!.
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%CONOMICVALUATIONISTHEATTEMPTTOASSIGNQUANTITATIVE
ECONOMICVALUESTOECOSYSTEMSERVICES�INCLUDINGSERVICESTHAT
AREATLEASTPARTIALLYCAPTUREDBYTHEMARKET�SUCHASPROVISION
INGANDSOMECULTURALSERVICES	ANDTHOSETHATARENOTCURRENTLY
VALUEDINTHEMARKETPLACEATALL�FORINSTANCE�REGULATINGSERVICES

&IGURE���6ALUEOFSERVICESPROVIDEDBYCONVERTEDAND
SUSTAINABLYMANAGEDECOSYSTEMS

!33%33).'4(%#522%.434!453/&%#/3934%-3%26)#%3



SUCHASCOASTALPROTECTIONANDEROSIONCONTROL	�4HERESULT
INGINFORMATIONCANDRAWATTENTIONTOTHEVALUEOFECOSYSTEM
SERVICESTHATMIGHTOTHERWISEBEIGNOREDWHENMAKINGMANAGE
MENTDECISIONS�ANDCANBEUSEDTOINFORMTHEIDENTIlCATIONOF
RISKSANDOPPORTUNITIESASDESCRIBEDINSTEPlVEBELOW�

!DECISIONMAKER�SGOALSWILLDETERMINEWHETHERECONOMICVALUA
TIONISNECESSARY�THEREFORE�THISSTEPISOPTIONAL�)NSOMECASES�ITMAY
BEMOREIMPORTANTTOEXAMINEHEALTHORPOVERTYIMPACTSOFECOSYS
TEMCHANGE�ASOPPOSEDTOECONOMICIMPACTS�)NOTHERINSTANCES
ECONOMICVALUATIONCANSERVEANUMBEROFPURPOSES�INCLUDING�

#OMMUNICATINGTHEVALUEOFECOSYSTEMSERVICESBYHIGH
LIGHTINGTHEIRECONOMICCONTRIBUTIONSTOSOCIETALGOALS�&OR
EXAMPLE�ASTUDYOF#ANADA�SBOREALFORESTESTIMATEDITSVAL
UEINNATURALCAPITALTOBE�����BILLIONIN�����!NIELSKI
AND7ILSON����	�4HESEVALUESAREUSEFULTOGOVERNMENTS
WHENDECIDINGHOWLANDSHOULDBEUSED�
#OMPARINGTHECOSTEFFECTIVENESSOFANINVESTMENT�&OR
EXAMPLE�.EW9ORK#ITYCOMPAREDTHECOSTEFFECTIVENESSOF
MAINTAININGNATURALECOSYSTEMBASEDWATERPURIlCATIONSERVICES
WITHCONSTRUCTINGANDOPERATINGAlLTRATIONPLANT�SEE"OX���	�
%VALUATINGTHEIMPACTSOFDEVELOPMENTPOLICIES�4HIS
COULDINCLUDEEVALUATINGTHEECOSYSTEMSERVICECOSTS
ASSOCIATEDWITHHABITATCONVERSION�RUNOFF�ORPOLLUTANT
DISCHARGE�)TCOULDALSOINCLUDELOOKINGATTHEBENElTSOF
INCREASEDINVESTMENTINENFORCINGENVIRONMENTALREGULA
TIONANDINSTRENGTHENINGRESOURCEMANAGEMENT�!NUM
BEROFSTUDIESHAVELOOKEDATTHEVALUEOFECOSYSTEMSUNDER

s

s

s

DIFFERENTTYPESOFUSE�3OMEOFTHESEHAVEFOUNDTHATTHE
VALUEOFSERVICESPROVIDEDBYANINTACTECOSYSTEMEXCEEDS
THEVALUEOFACONVERTEDECOSYSTEMBYTWOTIMESORMORE
�SEE&IGURE���	�
"UILDINGMARKETSFORECOSYSTEMSERVICES�'LOBALCARBONMARKETS
ANDPAYMENTFORECOSYSTEMSERVICEINITIATIVESSUCHASTHE#OSTA
2ICANSCHEMETOPAYFORESTOWNERSFORWATERSHEDPROTECTION
�SEE4ABLE���	AREEXAMPLESOFNOVELECOSYSTEMSERVICEMARKETS
BASEDONTHEECONOMICVALUATIONOFECOSYSTEMSERVICES�

2ESEARCHERSHAVEDEVELOPEDANUMBEROFMETHODSTOQUAN
TIFYTHEVALUESASSOCIATEDWITHECOSYSTEMS�SEE4ABLE���	�4HE
VALUESFALLINTOTHREECATEGORIES�WHICHCOMBINETOCREATETHE
4OTAL%CONOMIC6ALUEOFANECOSYSTEM�

$IRECTUSEVALUESINCLUDEPROVISIONINGSERVICES�CROPS�TIMBER�
ETC�	ANDNONCONSUMPTIVEUSE�PHOTOGRAPHY�TOURISM�ETC�	�
)NDIRECTUSEVALUESINCLUDETHEREGULATINGSERVICESOFWATER
lLTRATIONBYWETLANDS�FOREXAMPLE�ORTHENATURALHAZARD
PROTECTIONPROVIDEDBYMANGROVES�
.ONUSEVALUESINCLUDE�FOREXAMPLE�ANYDELIGHTWETAKEIN
THEEXISTENCEOFAPANDAORMOUNTAIN�ORTHEIMPORTANCE
WEPLACEONPRESERVINGTHATRESOURCEFOROURCHILDREN�

$IRECTUSEVALUESTENDTOBETHEEASIESTTOACCOUNTFOR�BE
CAUSETHEYAREOFTENPARTOFFORMALMARKETS�SUCHASTHEPROlTS
FROMTHESALEOFFORESTPRODUCTS�/THERVALUESAREMOREDIFlCULT
TOMEASURE�.ONUSEVALUESAREPARTICULARLYCHALLENGING�ANDCAN

s

s

s

s

4ABLE���#OMMON%CONOMIC6ALUATION-ETHODS

-ETHOD !PPROACH !PPLICATIONS

%FFECTON
PRODUCTIVITY

4RACEIMPACTOFCHANGEINECOSYSTEMCONDITIONONTHEPRODUCED
GOODS

!NYIMPACTTHATAFFECTSPRODUCEDGOODS�E�G��DECLINES
INSOILQUALITYAFFECTINGAGRICULTURALPRODUCTION	

#OSTOFILLNESS�
HUMANCAPITAL

4RACEIMPACTOFCHANGEINECOSYSTEMSERVICESONMORBIDITYAND
MORTALITY

!NYIMPACTTHATAFFECTSHEALTH�E�G��AIRORWATER
POLLUTION	

2EPLACEMENTCOST 5SECOSTOFREPLACINGTHELOSTGOODORSERVICE !NYLOSSOFGOODSORSERVICES�E�G��PREVIOUSLYCLEAN
WATERTHATNOWHASTOBEPURIlEDINAPLANT�SHORELINE
PROTECTIONONCEPROVIDEDBYMANGROVESORREEFS	

4RAVELCOST $ERIVEDEMANDCURVEFROMDATAONACTUALTRAVELCOSTSTOESTIMATE
RECREATIONALUSEVALUE

2ECREATION�TOURISM

(EDONICPRICES %XTRACTEFFECTOFENVIRONMENTALFACTORSONPRICEOFGOODSTHATINCLUDE
THOSEFACTORS

!IRQUALITY�SCENICBEAUTY�CULTURALBENElTS�E�G��THE
HIGHERMARKETVALUEOFWATERFRONTPROPERTY�ORHOUSES
NEXTTOGREENSPACES	

!VOIDEDDAMAGES -ODELCOMPARISONOFTHEDAMAGESAVOIDEDBYHAVINGPROTECTION
AGAINSTNATURALDISASTEREVENTSSUCHASEARTHQUAKES�HURRICANES�AND
mOODING

3HORELINEPROTECTIONSERVICES�EROSIONREDUCTION�ETC�

#ONTINGENT
VALUATION

!SKRESPONDENTSDIRECTLYTHEIRWILLINGNESSTOPAYFORASPECIlEDSERVICE !NYSERVICE�E�G��WILLINGNESSTOPAYTOKEEPALOCAL
FORESTINTACT	�CANBEUSEDTOESTIMATECONSUMER
SURPLUS�THEBENElTABOVEACTUALEXPENDITURE	�SOCIAL
VALUE�ANDEXISTENCEVALUE

#HOICEMODELING !SKRESPONDENTSTOCHOOSETHEIRPREFERREDOPTIONFROMASETOFALTER
NATIVESWITHPARTICULARATTRIBUTES

!NYSERVICE

"ENElTSTRANSFER 5SERESULTSOBTAINEDINONECONTEXTINADIFFERENTCONTEXT�E�G��ESTI
MATINGTHEVALUEOFONEFORESTUSINGTHECALCULATEDECONOMICVALUEOF
ADIFFERENTFORESTOFASIMILARSIZEANDTYPE	

!NYSERVICEFORWHICHSUITABLECOMPARISONSTUDIESARE
AVAILABLE

3OURCE�!DAPTEDFROM-!����B�
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TYPICALLYONLYBEESTIMATEDTHROUGHATECHNIQUECALLEDCONTINGENT
VALUATION�INWHICHSURVEYSARECONDUCTEDOFPEOPLE�ShWILLING
NESSTOPAYvFORTHEVALUEINQUESTION�!LTHOUGHSOMEVALUATIONS
ATTEMPTTOESTIMATE4OTAL%CONOMIC6ALUE�MOSTSTUDIESONLY
COVERASUBSETOFTHECOMPONENTVALUES�ANDHENCENEEDTOBE
CONSIDEREDLOWERBOUNDESTIMATESONECOSYSTEMVALUE�

,IMITATIONSOFECONOMICVALUATION
!MAJORLIMITATIONOFECONOMICVALUATIONISTHATTHERESULT
INGESTIMATESAREOFTENHIGHLYSUBJECTIVE�BEINGSENSITIVETO
BOTHTHEMETHODSSELECTEDANDASSUMPTIONSUSED�4HESELECTED
ECOSYSTEMSERVICESTOBEVALUED�COUPLEDWITHASSUMPTIONS
ONPERIODOFVALUATION�NUMBEROFYEARS	ANDDISCOUNTRATE
�REmECTINGHOWWEVALUETHEFUTURE	�WILLHAVEPROFOUNDEFFECTS
ONTHEESTIMATESPRODUCED�3OMETECHNIQUESFOCUSONNARROW�
MARKETABLEGOODSANDSERVICES�WHICHCANBEMOREACCURATELY
ESTIMATED�BUTOMITIMPORTANTNONMARKETANDNONUSEVALUES�
)NADDITION�INACCURACIESEXISTBECAUSEOFINCOMPLETEUNDER
STANDINGOFCOMPLEXECOSYSTEMPROCESSESANDINHERENTBIOLOGI
CALUNCERTAINTIES�FOREXAMPLE�HOWMUCHWETLANDISREQUIRED
TOPROVIDESUFlCIENTmOODREGULATIONORWATERlLTRATIONFORA
POPULATION	�

&INALLY�PEOPLEARESOMETIMESSUSPICIOUSOFVALUATIONESTI
MATESBECAUSETHEYWORRYTHEESTIMATESHAVEBEENDEVELOPED
�PERHAPSINmATED	WITHANAGENDAINMIND�/THERSOBJECTTO
ECONOMICVALUATIONOFECOSYSTEMSBECAUSEECOSYSTEMSHAVE
INTRINSICVALUE�INDEPENDENTOFTHESERVICESTHEYPROVIDETO
HUMANS�THATCANNOTBEQUANTIlED�

0RACTICALCONSIDERATIONSIN
IMPLEMENTINGECONOMICVALUATIONS
!NUMBEROFCONSIDERATIONSCANIMPROVETHEUSEFULNESSOF
ECONOMICVALUATIONSANDINCREASETHELIKELIHOODTHATDECISION
MAKERSWILLACCEPTANDTAKETHERESULTINGVALUESINTOACCOUNT�

#ONDUCTTHEANALYSISUSINGACLEARANDFULLYDISCLOSED
METHOD�"ECLEARFROMTHESTARTONTHEASSUMPTIONSUSED
ANDLIMITATIONSOFTHERESULTS�
%NGAGELOCALSTAKEHOLDERSINTHEPROCESS�"UILDINGLOCAL
CAPACITYTOUNDERTAKEVALUATIONSORUSETHERESULTSOFA
VALUATIONCANCONTRIBUTETOGREATERUNDERSTANDINGOFTHE
VALUEOFECOSYSTEMSTOSOCIETYANDINFORMMOREROBUST
DEVELOPMENTSTRATEGIES�
$EVELOPESTIMATESBASEDONEXISTINGDATAANDINFORMATION
SYSTEMSWHENEVERPOSSIBLE�SEE"OX���	�-AKINGUSEOF
INFORMATIONROUTINELYCOLLECTEDBYEXISTINGINSTITUTIONS
INCREASESTHELIKELIHOODOFSIMILARVALUATIONSBEINGIMPLE
MENTEDINTHEFUTURE�ALLOWINGEXAMINATIONOFCHANGEOVER
TIME�3URVEYSCANPROVIDEVALUABLEINFORMATION�BUTARE
SOMEWHATSUBJECTIVE�ANDMAYBEONETIMEEVENTS�UNLESS
THEREISCAPACITYTOREPEATTHESURVEYINTHEFUTURE�
3TRIVEFORREALISTICANDACCURATERESULTS�)FRESULTSPROVE
SMALLERTHANDESIRED�DOCUMENTTHEREASONS�ANDCLEARLY
NOTEWHATISINCLUDEDANDNOT�)NmATINGRESULTSWILLLIKELY
DISCREDITTHEEFFORT�

s

s

s

s
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)DENTIFYINGTHEECOSYSTEMSERVICEnRELATEDRISKSANDOPPORTU
NITIESASSOCIATEDWITHADECISIONINVOLVESUSINGTHEINFORMATION
GATHEREDINEARLIERSTEPS�3TEPlVECANALSODRAWONTHERESULTS
OFANYSCENARIOS�SEECHAPTER�	THATEXPLOREHOWECOSYSTEM
SERVICESMAYCHANGEINTHEFUTURE�

2ISKSANDOPPORTUNITIESCANRELATETOBOTHTHEDEPENDENCE
OFTHEDECISION�SGOALSONECOSYSTEMSERVICESANDHOWTHEDECI
SIONAFFECTSSERVICESTHATOTHERSTAKEHOLDERSRELYON�1UESTIONS
TOCONSIDERWHENIDENTIFYINGRISKSANDOPPORTUNITIESASSOCIATED
WITHECOSYSTEMSERVICEDEPENDENCIESANDIMPACTSINCLUDE�

$OESTHEDECISIONDEPENDONECOSYSTEMSERVICESTHATWERE
EITHERPREVIOUSLYUNRECOGNIZEDORINPOORERCONDITIONTHAN
PREVIOUSLYKNOWN�

$EVELOPMENTPLANNERSIN4ANZANIA�FOREXAMPLE�LEARNED
THATACHIEVINGTHEIRPOVERTYREDUCTIONGOALDEPENDEDSIGNIl
CANTLYONPROMOTINGMANAGEMENTOFCATCHMENTSTOENSURE
SUFlCIENTWATERANDENERGYWASAVAILABLETOSUPPORTPEOPLE�S
LIVELIHOODSINRURALAREAS�5NITED2EPUBLICOF4ANZANIA����	�
)N2IO'RANDE�THERISKOFmOODINGISWELLRECOGNIZED�(OW
EVER�THEECOSYSTEMSERVICESASSESSMENTBROUGHTTOLIGHTTHEROLE
OFDEFORESTATIONANDWETLANDLOSSINEXACERBATINGTHEEFFECTOF
STORMSANDDEGRADINGWATERQUALITY�ARISKTHATWASNOTPREVI
OUSLYBROADLYUNDERSTOOD�

#OULDTHEGOALSOFTHEDECISIONBEJEOPARDIZEDBECAUSEUSERS
ARECOMPETINGFORANECOSYSTEMSERVICEINLIMITEDSUPPLY�)FSO�
ARECOSTEFFECTIVESUBSTITUTESAVAILABLE�

s

s

4HE#ARIBBEANREGIONHASSEENINCREASINGLYSEVERETHREATSTOITSCOASTAL
RESOURCESOVERTHEPASTDECADE�ANDFACESDIFlCULTDECISIONSREGARDING
TRADEOFFSBETWEENCERTAINTYPESOFDEVELOPMENTANDTOURISMANDFURTHER
DEGRADATIONOFITSNATURALRESOURCES�!VALUATIONEFFORTLEDBYTHE7ORLD
2ESOURCES)NSTITUTEHASPRODUCEDASTANDARDIZEDMETHODTHATCANESTIMATE
THEECONOMICVALUEOFCORALREEFANDMANGROVEECOSYSTEMSANDCAN
INFORMPOLICYDECISIONSINTHEREGION�

4HEMETHODRELIESPRIMARILYONEXISTING�PUBLICLYAVAILABLEDATA�ANDISDE
SIGNEDASACOLLABORATIVEPROCESSINCLUDINGGOVERNMENTAGENCIESANDLOCAL
.'/SINORDERTOINFORMDECISIONMAKINGACROSSLEVELS�0ILOTAPPLICATIONSIN
4OBAGOAND3T�,UCIA�ANDACURRENTAPPLICATIONIN"ELIZE�EVALUATETHEAN
NUALNETBENElTSFROMCORALREEFANDMANGROVEASSOCIATEDlSHERIES�TOUR
ISM�ANDSHORELINEPROTECTIONSERVICES�"ECAUSEITCOUNTSONLYhUSEvVALUES
RATHERTHANRELYINGONEXTENSIVESURVEYS�THEMETHODDERIVESLOWERBOUND
ESTIMATESOFECOSYSTEMVALUE�4HEMETHODCANALSOBEUSEDTOEVALUATE
POTENTIALGAINSORLOSSESINVALUEBYANALYZINGPOLICYANDMANAGEMENT
SCENARIOSWITHDIFFERENTPREDICTEDECOSYSTEMCONDITIONS�

/THEREXAMPLESOFVALUATIONINPRACTICEINCLUDE.EW9ORK#ITY�SUSEOF
THE#ATSKILLS�"OX���	ANDTHECONVERSIONOFMANGROVESTOSHRIMPFARMS
�&IGURE���	�

"OX���%CONOMIC6ALUATIONIN0RACTICE�6ALUING
#OASTAL2ESOURCESINTHE#ARIBBEAN
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$ECISION 'OAL %XAMPLE
WINNERS

%COSYSTEMSERVICES
DECREASED %XAMPLELOSERS

)NCREASINGONESERVICEATTHEEXPENSEOFOTHERSERVICES

$RAININGWETLANDSFOR
FARMING

)NCREASECROPS�
LIVESTOCK

&ARMERS�CONSUMERS .ATURALHAZARDREGULATION�
WATERlLTRATIONANDTREATMENT

,OCALCOMMUNITIESINCLUDINGFARMERS
ANDSOMEDOWNSTREAMUSERSOF
FRESHWATER

)NCREASINGFERTILIZER
APPLICATION

)NCREASECROPS &ARMERS�CONSUMERS &ISHERIES�TOURISM�ASARESULT
OFDEADZONESCREATEDBY
EXCESSIVENUTRIENTS	

&ISHERIESINDUSTRY�COASTALCOMMUNI
TIES�TOURISMOPERATORS

#ONVERTINGFORESTTO
AGRICULTURE

)NCREASETIMBER
�TEMPORARILY	�
CROPS�LIVESTOCK�
ANDBIOFUELS

,OGGINGCOMPANIES�
FARMERS�
CONSUMERS

#LIMATEANDWATERREGULA
TION�EROSIONCONTROL�TIMBER�
CULTURALSERVICES

,OCALCOMMUNITIES�GLOBAL
COMMUNITY�FROMCLIMATECHANGE	�
LOCALCULTURES

#ONVERTINGECOSYSTEMSANDTHEIRSERVICESINTOBUILTASSETS

#OASTALDEVELOPMENT )NCREASECAPITAL
ASSETS�CREATEJOBS

,OCALECONOMY�
GOVERNMENT�
DEVELOPERS

.ATURALHAZARDREGULATION�
lSHERIES�ASARESULTOFREMOVAL
OFMANGROVEFORESTSOR
WETLANDS	

#OASTALCOMMUNITIES�lSHERIES
INDUSTRY�LOCALANDFOREIGN	�
INCREASEDRISKSTOCOASTALBUSINESSES

2ESIDENTIALDEVELOPMENT
REPLACINGFORESTS�AGRICULTURE
ORWETLANDS

)NCREASECAPITAL
ASSETS�CREATEJOBS

,OCALECONOMY�GOV
ERNMENT�DEVELOPERS�
HOMEBUYERS

%COSYSTEMSERVICESASSOCIATED
WITHREMOVEDECOSYSTEMS

,OCALCOMMUNITIES�ORIGINALPROPERTY
OWNERSANDDOWNSTREAMCOMMUNITIES

#OMPETITIONAMONGDIFFERENTUSERSFORLIMITEDSERVICES

)NCREASEDPRODUCTIONOF
BIOFUEL

2EDUCEDEPEN
DENCYONFOREIGN
ENERGY

%NERGYCONSUMERS�
FARMERS�
GOVERNMENT

5SEOFCROPSFORBIOFUELS
INSTEADOFFOOD

#ONSUMERS�RISINGFOODPRICES	�
LIVESTOCKINDUSTRY

)NCREASEDWATERUSEIN
UPSTREAMCOMMUNITIES

$EVELOPUPSTREAM
AREAS

5PSTREAMCOMMUNI
TIES�INDUSTRIES

7ATERDOWNSTREAM $OWNSTREAMCOMMUNITIES�
INDUSTRIES

4ABLE���%XAMPLESOF%COSYSTEM3ERVICE4RADEOFFS

4HESCENARIOSINTHE2IO'RANDESTORYHIGHLIGHTTHEPOTEN
TIALFORCOMPETITIONAMONGUSERSOFMAIZEFORFOODANDFUELAND
NOTETHATIMPORTSOFFOODMIGHTBENEEDED�SEECHAPTER�	�)N
THEREALWORLD�-EXICO�SEXPERIENCESHOWSTHATTHESUBSTITUTE
MIGHTNOTBEASHEALTHYORINEXPENSIVEASLOCALFOOD�)NTHElRST
MONTHOF�����-EXICANSFACEDPRICESFORTORTILLASTHATHAD
MORETHANTRIPLEDINSIXMONTHSWHENMAIZEPRICESROSEASARE
SULTOFTHERAPIDLYGROWINGDEMANDFORETHANOLALSOMADEFROM
CORN�0OORER-EXICANSSUBSTITUTEDCHEAPERBUTLESSNUTRITIOUS
NOODLESFORTORTILLAS�2OIG&RANZIA����	�

!RETHEREANYUNFORESEENIMPACTSOFTHEDECISIONONECOSYSTEM
SERVICESTHATOTHERSDEPENDONFORTHEIRWELLBEING�

)N2IO'RANDETHEASSESSMENTREVEALEDTHATABIOFUELSTRATEGY
THATDIDNOTCONSIDERTHEDEPENDENCEANDIMPACTSONECOSYS
TEMSERVICESCOULDRESULTINTHECONVERSIONOFLARGEAMOUNTS
OFLANDNOWFORESTEDTOGROWINGCROPSFORBIOFUEL�4HISWOULD
AFFECTTHEWATERSHED�SALREADYDEGRADEDCAPACITYTOREDUCE
mOODWATERSANDlLTERDRINKINGWATER�(IGHERRATESOFRUNOFF
FROMINCREASEDFERTILIZERANDPESTICIDEUSEAFTERSTORMSWOULD
LIKELYHAVEANEGATIVEIMPACTONWATERQUALITY�

s

7HENIDENTIFYINGRISKSANDOPPORTUNITIES�ITCANBEHELPFUL
TOTHINKOFECOSYSTEMSERVICECHANGESINTERMSOFTRADEOFFS�
4RADEOFFSARISEFROMMANAGEMENTCHOICESORACTIONSTHAT
INTENTIONALLYOROTHERWISEALTERTHEQUANTITYORQUALITYOFAN
ECOSYSTEMSERVICEINORDERTOACHIEVEAGOAL�

!SSESSINGTRADEOFFSINVOLVESIDENTIFYINGTHEDIFFERENTGROUPS
THATWILLWINANDLOSEINTHESHORTTERMASWELLASTHELONGTERM
ASARESULTOFCHANGESTOECOSYSTEMSERVICES�4RADEOFFSCANIN
VOLVEECONOMICLOSSES�SEEPREVIOUSSTEP	�ORLOSSESTOTHEHEALTH
ANDWELLBEINGOFCERTAINPOPULATIONS�SEE4ABLE���	�&OR
EXAMPLE�ASTUDYBYTHE4RUSTFOR0UBLIC,ANDSANDTHE!MERI
CAN7ATER7ORKS!SSOCIATIONINTHE5NITED3TATESANALYZED
THERELATIONSHIPBETWEENWATERSHEDFORESTCOVERANDMUNICIPAL
WATERTREATMENTCOSTS�)N��WATERSHEDS�THEYFOUNDTHATEVERY
��PERCENTLOSSINFORESTCOVERLEADSTOA��PERCENTINCREASEIN
WATERTREATMENTCOSTS�!LTHOUGHSOMEPEOPLEWOULDBENElT
FROMFORESTCLEARING�FOREITHERTIMBERORLANDDEVELOPMENT	�A
GREATERNUMBEROFPEOPLEWOULDBEAFFECTEDBYTHELOSSOFTHE
ECOSYSTEMSERVICEOFWATERlLTRATIONANDPURIlCATION�ANDHAVE
TOPAYMOREFORTHEIRDRINKINGWATER�%RNST����	�

3EVERALTOOLSCANHELPIDENTIFYANDASSESSECOSYSTEMSERVICE
TRADEOFFSINRELATIONTOHUMANWELLBEING�SEE"OX���	�
!PPROACHESSUCHAShPOVERTYANDECOSYSTEMSERVICEMAPPINGv
CANHELPASSESSTHEIMPACTSONVULNERABLEGROUPS�SUCHASTHE
RURALPOOR�BYASSESSINGTHELINKSBETWEENECOSYSTEMSERVICESAND
INDICATORSOFPOVERTY�%CONOMICVALUATION�SEESTEPFOUR	ISALSO
ANINCREASINGLYPOPULARTOOLFORASSESSINGANDCOMMUNICATINGTHE
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ECONOMICIMPACTSOFCHANGESINTHESUPPLYOFECOSYSTEMSERVICES�
)NTHECASEOF2IO'RANDE�SDEVELOPMENTPLANS�RISKSINCLUDE�

$EGRADATIONOFFRESHWATERANDNEGATIVEIMPACTSONLOCAL
lSHERIES�TOURISM�ANDRECREATIONASARESULTOFINCREASEDWA
TERPOLLUTIONFROMACTIONSTOINCREASETHESUPPLYOFCROPS�
2EDUCTIONINNATURALHAZARDREGULATIONSERVICESOFWET
LANDSANDARESULTINGINCREASEINTHEVULNERABILITYOFCOASTAL
COMMUNITYTOHURRICANESANDSTORMSBECAUSEOFWETLAND
CONVERSION�AND
2EDUCTIONINCROPSAVAILABLEFORFOODASARESULTOFCOM
PETITIONFORTHEUSEOFCROPSASFOODVERSUSBIOMASSFUEL
LEADINGTORISINGFOODPRICESANDIMPACTSONTHEWELLBEING
OFVULNERABLEGROUPS�

/PPORTUNITIESFOR2IO'RANDEINCLUDE�
)MPROVINGTHEUSEEFlCIENCYOFECOSYSTEMSERVICESBY
ADOPTINGPRACTICESTHATALLOWFORTHEJOINTPRODUCTIONOF
FOODANDFUELWITHTHESAMECROP�
%NHANCINGTHENATURALHAZARDREGULATIONSERVICEOFCOASTAL
WETLANDSBYINVESTINGINCOASTALWETLANDRESTORATIONASA
STRATEGYTOREDUCESTORMIMPACTSONCOASTALCOMMUNITIES
WITHCOBENElTSFORlSHERIES�RECREATION�ANDECOTOURISM�
%NHANCINGTHESUPPLYOFFRESHWATERBYINCREASINGTHEWATER
lLTRATION�PURIlCATION�ANDEROSIONCONTROLSERVICESOFFORESTS�
WETLANDS�ANDRIPARIANZONESINTHEUPPERWATERSHED�AND
2EDUCINGIMPACTSOFFARMINGONFRESHWATERQUALITYBY
MINIMIZINGFERTILIZERANDPESTICIDERUNOFF�

s

s

s

s

s

s

s

(OWACOMMUNITYLIKE2IO'RANDECANUSEPOLICIESTO
ADVANCEDEVELOPMENTWHILESUSTAININGECOSYSTEMSERVICESIS
EXPLOREDINTHElNALCHAPTER�4HENEXTCHAPTERDESCRIBESTHE
USEOFSCENARIOSTOEXPLORECHANGESTOECOSYSTEM
SERVICESINTHEFUTURE�

0OVERTYANDECOSYSTEMSERVICEMAPPINGOVERLAYSGEOREFERENCEDSTATISTICALINFORMATIONONPOVERTYWITHSPATIALDATAONECOSYSTEMSERVICES�
4HERESULTINGMAPSCANHIGHLIGHTIMPORTANTRELATIONSHIPS�SUCHASHOWTHELOCATIONOFPOVERTYCOMPARESWITHTHEDISTRIBUTIONOFSERVICES�WHICH
AREASPROVIDECRITICALLYIMPORTANTSERVICESTOTHEPOOR�WHOHASACCESSTONATURALRESOURCES�WHOBENElTS�ANDWHOBEARSTHECOSTOFCHANGESTO
ECOSYSTEMSERVICES�3UCHOVERLAYSDONOTSHOWCAUSALITY�BUTSUGGESTFOCUSFORFURTHERANALYSIS�72)ETAL�����	�

%CONOMICVALUATIONASSIGNSANECONOMICVALUETOECOSYSTEMSERVICESTHATDONOTHAVEAVALUEINTHEMARKETPLACE�STEPFOURAND4ABLE���	�
SUCHASREGULATINGANDCERTAINCULTURALSERVICES�4HERESULTINGINFORMATIONCANDRAWATTENTIONTOTHEVALUEOFECOSYSTEMSERVICESTHATMIGHTOTHER
WISEBEIGNOREDWHENMAKINGDECISIONSTHATAFFECTECOSYSTEMS�)NGENERAL�ECONOMICVALUATIONISEFFECTIVEINPERSUADINGDECISIONMAKERSOFTHE
VALUEOFECOSYSTEMSERVICESBYHIGHLIGHTINGTHEIRECONOMICCONTRIBUTIONSTOSOCIETALGOALS�COMPARINGTHECOSTSANDBENElTSOFECOSYSTEMSERVICE
PROTECTIONVERSUSENGINEERINGALTERNATIVES�ANDBUILDINGMARKETSFORECOSYSTEMSERVICES�SUCHASGLOBALCARBONMARKETSORSTEWARDSHIPINCENTIVE
PROGRAMSFORFARMERS�

!LTERNATIVESTO3LASHAND"URN�!3"	-ATRIXISATOOLTOASSESSTHEMULTISCALEIMPACTSOFALTERNATIVELANDUSESATTHEMARGINSOFTROPICALFOR
ESTS�$IFFERENTLANDUSESARESCOREDAGAINSTCRITERIATHATREmECTTHEOBJECTIVESOFDIFFERENTINTERESTORUSEGROUPS�4HE!3"MATRIXCANBEADAPTEDFOR
OTHERECOSYSTEMS�BUTSHOULDALWAYSCOMPRISEINDICATORSFORARANGEOFECOSYSTEMSERVICESATDIFFERENTSCALES�4HISMIGHTINCLUDEINDICATORSFORONE
ORTWOREGULATINGSERVICESTHATHAVEGLOBALADDITIVEEFFECTS�CARBONSTORAGE	�INDICATORSOFNATIONALSIGNIlCANCE�DEVELOPMENTINDICES	�ANDINDICA
TORSOFSIGNIlCANCETOLOCALPOPULATIONS�AGRONOMICSUSTAINABILITYANDTHEAVAILABILITYOFCREDIT�MARKETS�ANDTECHNOLOGY	�4OMICHETAL�����	�

!CTION)MPACT-ATRIXASSESSESTHETWOWAYINTERACTIONSBETWEENDEVELOPMENTGOALSANDECOSYSTEMSBYEXPLORINGTHEEFFECTSOFDEVELOPMENT
GOALSONECOSYSTEMSASWELLASTHEEFFECTSOFECOSYSTEMSONDEVELOPMENT�)TCANBEUSEDTODETERMINEECONOMIC�ENVIRONMENTAL�ANDSOCIALPRIORI
TIESTHATFACILITATEMANAGEMENTANDRESTORATIONOFECOSYSTEMSERVICES�4HETOOLISBESTUSEDASPARTOFAPARTICIPATIVEPROCESS�-UNASINGHE����	�

)RREPLACEABILITYMAPPINGCANBEUSEDTOASSESSTRADEOFFSBETWEENFOODSERVICESANDBIODIVERSITY�&OODPRODUCTIONISDIVIDEDINTOTWOTYPES�
CALORIEPRODUCTION�CEREAL	ANDPROTEIN�MEAT	�"ASEDONTARGETSFORCALORIES�PROTEIN�ANDBIODIVERSITY�IRREPLACEABILITYVALUESAREASSIGNEDTOMAP
GRIDCELLS�)NTHE'ARIEP"ASININ3OUTHERN!FRICA�THESERANGEDFROM��MANYOPTIONSINOTHERLOCATIONSTOACHIEVEGOALS	TO��TOTALLYIRREPLACE
ABLE	�7HILENOSITEWASFOUNDTOBEIRREPLACEABLEFORPROTEINANDCALORIEGOALS�SEVERALSITESWEREIRREPLACEABLEFORBIODIVERSITY�4HISINFORMATION
SUPPORTSALANDUSEPLANTHATGUIDESPROTECTIONOFSITESWITHAHIGHDEGREEOFIRREPLACEABLEBIODIVERSITY�WHILESTEERINGGRAZINGORCULTIVATIONTO
OTHERSITES�-!����B�"OHENSKYETAL�����	�

"OX���4OOLSFOR!NALYZING4RADEOFFS

!#4)/.0/).43
 )DENTIFYTHEECOSYSTEMSERVICESTHATAPOLICY�PLAN�OR
PROJECTDEPENDSONANDAFFECTS�

3CREENTHEECOSYSTEMSERVICESTODETERMINEWHICHAREMOST
RELEVANT�

#ONDUCTANASSESSMENTOFTHESELECTEDECOSYSTEMSERVICES�

!SSESSTHENEEDFORCONDUCTINGANECOSYSTEMSERVICE
VALUATIONANDUSEIFAPPROPRIATE�

)DENTIFYTHEECOSYSTEMSERVICERISKSANDOPPORTUNITIES
ASSOCIATEDWITHAPOLICY�PLANORPROJECT�
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7HERETHE
TECHNICALTEAM
GOESTOWORK

h7HEREAREWESUPPOSEDTOSTART�vASKED
ONEOFTHESTUDENTS�

4HE0ROFESSORHADASSEMBLEDATEAMOF
FOURRESEARCHERS�ANDTHEYWERENOWLOOKING
ATTHEQUESTIONSTHATCAMEOUTOFTHE3TEERING
#OMMITTEE�4HESCIENTISTSWERENOTUSEDTO
THEKINDOFQUESTIONSINFRONTOFTHEMANDTHE
TASKSEEMEDIMPOSSIBLE�

h4RADEOFFS�vSAIDTHE0ROFESSOR�h4HE
REGION�SECOSYSTEMSAREALREADYUNDERSTRESS�
ESPECIALLYFROMTHECOMBINATIONOFAGRICULTURAL�
URBAN�ANDINDUSTRIALEXPANSION�4HISBIOFUEL
INDUSTRYWILLEXACERBATETRADEOFFSAMONGECO
SYSTEMSERVICES�0EOPLEARENOTAWARETHATTHE
CONSEQUENCESOFTHISFACTORYGOWELLBEYOND
ITSLOCALIMPACT�#OSTSANDBENElTSWILLRIPPLE
THROUGHOUTTHEREGIONANDSOCIETYINUNEX
PECTEDWAYS�7ENEEDTOSHOWVERYCLEARLYTHE
CHOICESTHATAREATSTAKE�v

h"ASELINES�vANOTHERRESEARCHERSAID�h&IRST
WENEEDTOKNOWWHATTHESITUATIONISTODAY
ANDTHEDIRECTIONTHINGSAREMOVING�v

h7ESHOULDSTARTBYIDENTIFYINGWHICH
ECOSYSTEMSERVICESTOFOCUSON�4HE3TEERING
#OMMITTEECANTHENDECIDEWHICHAREMOST
IMPORTANTTOTHEM�v

h)THINKTHEYAREMORECONCERNEDABOUT
THEHUMANDIMENSIONS�THEECONOMY�HEALTH�
VULNERABILITYTOSTORMS�INEQUALITY�THEPRICEOF
FOOD�CLEANWATER�ANDSOON�7ESHOULDSTART
BYIDENTIFYINGTHESEVARIABLES�v

h(ERE�SWHATWE�LLDO�vSAIDTHE0ROFESSOR
ASHESKETCHEDADIAGRAM�h&IRST�WEDElNE
WHICHECOSYSTEMSERVICESAREOFINTERESTAND
WHATTHEIRVALUEIS�)SITWATERmOWSFORTHE
RElNERIES�&LOODPROTECTIONFORTHECITY�
2ECREATION�&UELCROPS�&OOD�4HENWELOOK
ATTHECONSEQUENCESOFTHEBIOFUELINDUSTRY
FORECOSYSTEMSERVICESINTHEREGION�7ILLITAF

$ECISION4HE

# / . 4 ) . 5 % 3
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FECTWATERQUALITYANDQUANTITY�3OILFERTILITY�"IODIVERSITY�4HENWEDElNETHEDIMENSIONSOFHUMANWELLBEINGWITH
WHICHTHESESERVICESAREMOSTSTRONGLYASSOCIATED�(OWWILLCHANGESINTHESEECOSYSTEMSERVICESAFFECTHEALTHAND
EMPLOYMENT�7ILLDRINKINGWATERBEAFFECTED�(OWWILLPROPERTYVALUECHANGE�(OWWILLCOASTALCOMMUNITIES�LIVELI
HOODBEAFFECTED�!NDTHENWEANALYZETHETRADEOFFS�%ASY�v

h)�MAFRAID)STILLDON�TUNDERSTANDWHATYOUMEANBYTRADEOFFS�v
h)T�SANOTHERWAYOFSAYINGTHATANYFURTHERCHANGESTOOURECOSYSTEMSWILLCOMEATACOST�vSAIDTHE0ROFESSOR�

h4HEBIOFUELINDUSTRYWILLDEMANDMORECROPS�SOAGRICULTUREWILLEXPANDMOSTLIKELYATTHEEXPENSEOFTHEFOREST�)N
OTHERWORDS�THERIVERBASINWILLBECHANGEDTOACCOMMODATEMORECROPPRODUCTION�4HEPROVISIONINGOFTHOSECROPS
ISONEECOSYSTEMSERVICETHATWILLBEENHANCED�"UTATTHESAMETIME�MOREAGRICULTUREWILLREDUCETHEQUALITYOFTHE
WATERTHATREACHESTHECITYBECAUSEOFPESTICIDESANDFERTILIZERS�4HEQUANTITYOFWATERMIGHTBEAFFECTED�TOO�WHETH
ERTHEREWILLBEMOREWATERBECAUSEOFDEFORESTATIONORLESSDUETOIRRIGATIONORREGIONALCLIMATECHANGE�WEDON�T
KNOW�-AYBEBOTH�!LSO�lSHERIESMAYBEALTEREDINTHECOASTALAREAANDTOURISMISLIKELYTOBEAFFECTEDASWELL�%VEN
THELOCALCLIMATEMIGHTCHANGE�3O�ASYOUEXTRACTMOREOFONESERVICE�CROPS�FROMTHERIVERBASIN�YOUDEGRADElVE
OTHERSERVICES�WATERQUANTITY�WATERQUALITY�lSHPRODUCTION�RECREATION�ANDCLIMATEREGULATION�4HAT�SATRADEOFF�v

h"UTTHEFACTORYWILLCREATENEWJOBSINTHECITYANDMOREBUSINESSFORFARMERS�4HEECONOMICGAINSARECLEAR�v
h9ES�ALTHOUGHSOMEWILLLOSE�&ISHERMENANDTOURISMOPERATORSWILLSUFFER�SMALLPEASANTSMIGHTBEFORCEDTOSELL

THEIRLANDANDMIGRATE�4HEPRICEOFFOODMIGHTGOUP�HARMINGTHEPOORERSECTORS�)FWATERQUALITYDETERIORATESAND
THEREAREMOREmOODS�THEREWILLBEAHEALTHANDSECURITYCOSTASSOCIATED�TOO�v

h!NDWENEEDTOLOOKATTHELONGERTERMCONSEQUENCESASWELL�$ECREASESINQUALITYOFWATERCOULDLEADTOHIGHER
COSTSOFWATERDUETOPURIlCATIONREQUIREMENTS�$ECREASESINQUANTITYOFWATERCOULDAFFECTTHERElNERYITSELFINTHE
FUTURE�ANDUNCONTROLLEDEXPANSIONOFBIOFUELCROPPRODUCTIONCOULDLEADTOSOILEROSION�SEDIMENTATION�ANDmOOD
PROBLEMS�WHICHCOULDHAVEANEGATIVEIMPACTONTHESUCCESSOFTHEBUSINESSITSELF�v

h9OUSEE�7ENEEDTOPRODUCEINFORMATIONTHATSHOWSALLTHESETHINGSTOTHE3TEERING#OMMITTEESOTHEYKNOW
THECONSEQUENCESOFTHEIRDECISIONS�v

&ORONCE�AlELDTRIPINVOLVEDMOREINTERACTIONWITHPEOPLETHAN
WITHPLANTSANDANIMALS�!FTERLONGDISCUSSIONSABOUTMETHODS�THE
0ROFESSORFELT ITWASTIMETOGOSEETHEACTUALPLACESANDPEOPLE�
!STHEYTRAVELEDAROUNDTHEAREAONESTUDENTREALIZEDSHEWASNOT
AWAREOFHOWMUCHWASGOINGONINHERREGIONANDSTARTEDWRITING
DOWNQUESTIONSTHATTHETEAMNEEDEDTOANSWER�7HATARETHECUR
RENTLANDUSESINTHE2IO'RANDEBASIN�

&IRSTSTOP�THElSHINGCOMMUNITY�h/VERMYDEADBODYTHEYWILL
BUILDTHATFACTORY�v#OMINGFROMAlSHERMAN�THETHREATHADTOBE
TAKENSERIOUSLY�h7HY�"EFORE�AWEEKOUTWITHYOURBOATWOULDFETCH
ENOUGHTOFEEDTHEFAMILYFORAMONTH�4ODAY�YOUWON�TGETEVENHALF
THAT�4HEYSAYIT�STHEFOREIGNmEETSOUTTHEREINTHESEA�"UT)THINKIT�S
THEWATERTHAT�SCOMINGDOWNPOISONED�)TSTARTEDWITHTHEBIGEXPAN
SIONTWENTYYEARSAGO�4HENEWFACTORYWILLONLYMAKEITWORSE�v

4HESTUDENTSCRIBBLED�(OWRESILIENTARETHElSHERIESINTHE
COASTALAREATOINCREASEDNUTRIENTLOADSANDPOLLUTION�(OW
MUCHPRESSUREAREINTERNATIONALlSHINGmEETSPUTTINGONlSHSTOCKSCAPTUREDLOCALLY�)FPOLLUTION
PRESSUREINCREASES�COULDTHElSHSTOCKSBEPUSHEDTODEPLETION�

.EXTSTOP�THESOUTHERN�POORERQUARTERSOF THECITY�h.OWTHEYAREALL SCAREDABOUTTHEmOODS�
7E�VESEENMUCHWORSEIN����AND����4HEONLYDIFFERENCEWAS�BACKTHENNOONELIVEDHERE�4HESE
WEREFARMLANDS�4HEYWANTTOBUILDAFACTORYHERE�'OOD�,OTSOFPEOPLENEEDWORK�v
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 (OW MUCH WATER CURRENTLY
mOWS IN THE LOCATIONSWHERE THE
RElNERIES COULD BE BUILT�  7HAT
WOULD BE THE IMPACTS OF LAND
CONVERSION ON mOOD CONTROL�
SEDIMENTATION IN THE RIVER�POLLU
TIONLEVELS�ANDTHEHEALTHOFTHE
POPULATION�7ILLTHECOSTOFWATER
PURIlCATIONFORDRINKINGINCREASE�
7ILLTHEFACTORYBENElTTHESEPEO
PLEBYPROVIDINGJOBS�

h9OU EXPERTS THINK YOU KNOW
BETTER�BUTWEKNOWVERYWELLHOW
TOTREATTHELAND�vSAIDAFARMERUP
STREAM�CLOSETOTHEFOREST�h7E�VE
BEENDOINGITFORAGESANDWEHAVE
NO INTENTIONS OF DESTROYING THE
BASIS OF OUR BUSINESS� %VEN THOUGH
CROPPRICESmUCTUATE� INTERNATIONALDEMAND IS
STRONG�AND THEBIOFUELMARKETWILLONLY STRENGTHEN IT�
/URCOUNTRYCANNOTAFFORDTOMISSTHISOPPORTUNITY�4HELAW
THATPROMOTESBIOFUELSISGOOD�4HEREISMORETHANENOUGH
FORESTINNATIONALPARKSIFTHAT�SWHATWORRIESYOU�v

/NCEWESTARTPRODUCINGTHEINFORMATION�WEMUSTMAKESURE
THESEPEOPLEUNDERSTANDIT�THESTUDENTTHOUGHTASSHECONTINUED
TOTAKENOTES�(OWMUCHFOODISBEINGPRODUCEDANDOVERHOWMUCH
SURFACE� 7HATARE THEAGRICULTURALNEEDSOF THEBIOFUELCOMPLEXAND
HOWMUCHLANDMIGHTBECONVERTEDTOAGRICULTURE�4HENATIONALGOVERN
MENTISOFFERINGSUBSIDIESTOFARMERSGROWINGBIOFUELCROPS�

4HETOURENDEDATAPOPULARCOFFEESHOP�h,ASTSUMMERWEHADABOUT������TOURISTSCOMINGTHROUGHTOWN�
MOSTLYTOVISITTHEFORESTSANDTHECOAST�vSAIDTHEOWNERASSHEOFFEREDTHEMCOFFEE�h"UT)THINKTHEPLACEISLOSING
ITSCHARM�)FIT�STRUEWHATTHEYSAYABOUTTHEBIOFUELFACTORYITWILLONLYBEAMATTEROFTIMEUNTILTOURISMCOLLAPSES�v

(OWMANYPEOPLEWILLBENElTFROMTHERElNERIESVERSUSHOWMANYPEOPLECURRENTLYBENElTFROMFOODPRODUC
TION�lSHERIES�ANDTOURISM�

h)THINKWESHOULDFOCUSONGATHERINGINFORMATIONONTHEREGION�SWATERQUALITYANDQUANTITY�vCONCLUDEDTHE
STUDENTDURINGTHEDEBRIElNG�h"OTHARERELATEDTOTHESUCCESSOFTHENATIONALBIOFUELDEVELOPMENTGOAL�THESAFETY
ANDCOSTOFDRINKINGWATERFORTOWNRESIDENTS�ANDTHESUSTAINABILITYOFAGRICULTURE�TOURISM�ANDlSHINGINDUSTRIES�!S
TOTHESCALEOFANALYSIS�WEMUSTLOOKATECOSYSTEMSERVICESATTHEWATERSHEDSCALE�4HETRADEOFFSCLEARLYINVOLVETHE
HIGHLANDAGRICULTURALAREAS�THECITYDOWNSTREAM�ANDTHECOASTALAREA�v

$ECISION4HE
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4HETEAMlNALLYAGREEDTOPROPOSETOTHE#OMMITTEETWELVEECOSYSTEMSERVICESTOSTUDY�
FOODFROMCROPS�THATIS�THEABILITYOFTHERIVERBASINTOPROVIDEFOODTHROUGHAGRICULTURALACTIVITY�
FOODFROMlSHERIES�ORTHEABILITYOFTHEWHOLESYSTEMTOSUSTAINARTISANALlSHING�
THEABILITYOFTHERIVERBASINSYSTEMTOPROVIDElBERFORTHEPRODUCTIONOFENERGYINTHEFORMOFBIOFUELS�
THEQUANTITYOFFRESHWATERTHATTHESYSTEMPROVIDESFORDOMESTIC�INDUSTRIAL�ANDAGRICULTURALUSE�
THEREGULATIONOFWATERmOWSINTHESYSTEM�
THEABILITYOFTHESYSTEMTOPURIFYWATERFORHUMANCONSUMPTIONANDTREATWASTE�
THECLIMATEREGULATIONFUNCTIONTHATTHEECOSYSTEMPERFORMSLOCALLY�TEMPERATUREANDLOCALPRECIPITATIONREGIME	�
THEROLEOFTHESYSTEMINPREVENTINGSOILEROSION�
NATURALPESTCONTROLPERFORMEDBYTHEBASIN�SECOSYSTEMS�
THESUPPORTOFPOLLINATION�
PROTECTIONAGAINSTNATURALHAZARDSSUCHASSTORMSANDmOODS�AND
THERECREATIONALROLETHATTHEBASIN�SECOSYSTEMSPLAY�INPARTICULARTHEIRROLEINSUSTAININGECOTOURISM�

4HETEAMSEARCHEDTHEPUBLISHEDLITERATUREANDFOUNDSEVERALSTUDIESONTHEIMPACTOFBIOFUELRElNERIESONWA
TER�.ATIONALDATABASESINCLUDEDINFORMATIONONFOODPRODUCTIONFORTHEREGION�ANDSATELLITEIMAGERYWASUSEDTO
CALCULATETHEAREAOFLANDCURRENTLYUNDERPRODUCTION�!NOTHERLITERATUREREVIEWTURNEDUPSTUDIESONHOWDEFOR
ESTATION�SOILTYPE�ANDSLOPEINTERACTINTHISAREAINTERMSOFEROSIONANDmOODCONTROL�4HEMUNICIPALWATERWORKS
DEPARTMENTSUBMITTEDAREPORTONTHEROBUSTNESSOFCURRENTWATERTREATMENTFACILITIESANDHOWTHEYWOULDWITH
STANDINCREASESINSEDIMENTANDPOLLUTANTSINTHERIVER�!NDTHETEAMWENTOUTTOCONDUCTSTRUCTUREDINTERVIEWSWITH
THEDIFFERENTGROUPSINVOLVED�

4ODETERMINEWHOSEWELLBEINGWOULDINCREASEANDWHOSEWOULDDECREASEINTHEEVENTTHATARElNERYWASBUILT�
THEYOBTAINEDFROMTHEMUNICIPALANDREGIONALGOVERNMENTSDATAABOUTTRENDSINHOUSEHOLDINCOMEWITHINTHElSH
INGCOMMUNITY�THEFARMINGCOMMUNITY�ANDKEYNEIGHBORHOODS�4HEYALSOLOOKEDATTHEECONOMICSIGNIlCANCEOF
THETOURISMINDUSTRYFORTHEREGION�$ATAWASALSOAVAILABLEABOUTMORTALITYANDINCIDENCEOFWATERBORNEDISEASES
ACROSSSOCIALGROUPS�

4HEPICTUREOFTHECURRENTSTATEOFTHEREGIONWASTAKINGSHAPE�ANDTHETEAMPRODUCEDAhREPORTCARDv�SEEPAGE
��	THATSUMMARIZEDTHESTATUSOFECOSYSTEMSERVICES�)NESSENCE�THEYFOUNDTHATTHECURRENTSITUATIONWASNEITHER
GREAT�NORDISMAL�/VERTHELASTFEWDECADES�lVEOFTHETWELVEECOSYSTEMSERVICESSTUDIEDHADREMAINEDMOREORLESS
UNALTEREDBYHUMANACTIVITY�THEREGION�SECOSYSTEMSCONTINUEDTOPROVIDElBERFORBIOFUELS�FRESHWATERINGOODQUAN
TITY�REGULATIONOFSOILEROSION�PESTCONTROL�ANDPOLLINATION�&IVEECOSYSTEMSERVICESHADBEENDEGRADED�FUNCTIONS
SUCHASTHEPROVISIONINGOFFOODFROMlSHERIES�CLIMATEREGULATION�WATERREGULATION�WATERPURIlCATION�ANDPROTEC
TIONAGAINSTNATURALHAZARDS�/NLYTWOSERVICESHADBEENENHANCED�ECOSYSTEMSTODAYYIELDEDMOREFOODFROMCROPS
ANDMORERECREATIONOPPORTUNITIESTHANINTHEPAST�4HESETWOLASTSERVICESWEREVERYIMPORTANTTO2IO'RANDE�BUTSO
WASTHECITY�SDEPENDENCEONTHElVESERVICESTHATWEREBEINGDEGRADED�3OTHEREWASCAUSEFORCONCERN�

4HEGREATESTWORRY�HOWEVER�CAMEFROMTHETRENDSINTHEDRIVERSTHATWERECAUSINGTHEDEGRADATION�THEPRESSURE
OFALMOSTALLOFTHESEDRIVERSWASINCREASING�4HECONVERSIONOFFORESTTOBIOFUELPRODUCTION�THEUSEOFPESTICIDES
ANDFERTILIZERS�OVEREXPLOITATIONOFlSHERIESBYINDUSTRIALmEETS�GLOBALCLIMATECHANGE�POPULATIONGROWTH�ECONOMIC
GROWTHALLWEREGROWINGININTENSITY�)FTHESETRENDSCONTINUEDUNCHANGEDITWOULDNOTBELONGBEFOREALLECOSYS
TEMSERVICESSTARTEDTODEGRADE�TOGETHERWITHTHEQUALITYOFLIFEIN2IO'RANDE�
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7HYEXPLOREALTERNATIVEFUTURES�����������������������������������������������������

4HESCENARIOSAPPROACH����������������������������������������������������������������� ��
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#
OLLECTINGINFORMATIONONTHECURRENTCONDITION
ANDTRENDSOFECOSYSTEMSERVICESANDIDENTIFY
INGTHEDRIVERSTHATAFFECTHUMANWELLBEING
RESULTSINANUNDERSTANDINGOF CHANGES
TOECOSYSTEMSERVICES�ASDISCUSSEDINCHAPTER��

$ECISIONMAKERSALSONEEDTOLOOKINTOTHE TOASSESSTHE
EFFECTIVENESSOFPOLICYOPTIONSFORADDRESSINGECOSYSTEMCHANGE�
&ORCOMPLEXSYSTEMSLIKEECOSYSTEMS�GAUGINGFUTUREOUTCOMES
COMESWITHHIGHUNCERTAINTY�-UCHOFWHATISOBSERVEDINECO
SYSTEMSISPOORLYUNDERSTOOD�ANDTRENDSINECOSYSTEMSERVICES
MIGHTCHANGEINUNEXPECTEDWAYSASPEOPLECONTINUETOUSE
ANDAFFECTTHEENVIRONMENT�)NADDITION�DIFFERENTSTAKEHOLDER
GROUPSMAYHOLDVERYDIFFERENTVIEWSABOUTWHATCONSTITUTE
APPROPRIATESTRATEGIESFORMANAGINGECOSYSTEMS�

4HISCHAPTERINTRODUCESSCENARIOPLANNINGASONETOOLFOR
THINKINGCREATIVELYABOUTPOSSIBLEFUTUREOUTCOMESOFADECI
SIONANDDISCUSSESHOWITCANBEUSEDINCONJUNCTIONWITHAN
%COSYSTEM3ERVICES!PPROACHTOSTRENGTHENDECISIONMAKING�
3CENARIOPLANNINGEXPLICITLYCONSIDERSALTERNATIVEFUTUREPATH
WAYSANDTHERELATIONSHIPBETWEENTODAY�SDECISIONSANDTHE
FUTURE�4HECHAPTERlRSTEXPLAINSTHEIMPORTANCEOFEXPLORING
UNCERTAINTIESABOUTFUTURETRENDSANDASSUMPTIONSABOUTTHE
FUTURE�4HESECONDSECTIONDESCRIBESTHESCENARIOSAPPROACHAS
ONEWAYOFTHINKINGTHROUGHPOSSIBLEFUTUREDEVELOPMENTS�AND
DESCRIBESTHEBASICSTEPSOFASCENARIOSEXERCISE�4HELASTSECTION
DESCRIBESSOMEOFTHEOUTCOMESOFSCENARIOPLANNING�

7(9%80,/2%!,4%2.!4)6%&5452%3
-ANYDEVELOPMENTPOLICIESRESULTINUNINTENDEDCONSE

QUENCES�AlSHSPECIESIMPORTEDFORFOODBECOMESANINVASIVE
PREDATOR�WATERDIVERTEDFORIRRIGATIONLEAVESSOILOVERBURDENED
WITHSALT�0OLICYMAKERSMUSTEXPLICITLYCONSIDERHOWTHEIR
DECISIONSTODAYMAYSHAPETHEFUTURE�ANDHOWFUTURETRENDS
MAYDIFFERFROMTHEPAST�

5NINTENDEDCONSEQUENCESARISEINPARTBECAUSEOFTHENU
MEROUSANDCOMPLEXLINKAGESBETWEENSOCIETIESANDECOSYSTEMS�
#HANGESINONESECTORUSUALLYHAVEIMPACTSELSEWHERE�SOME
OFWHICHMAYBEUNEXPECTED�&OREXAMPLE�INTERNATIONALTRADE
AGREEMENTSANDFOODPRICESMAYDIRECTLYAFFECTTHEEXTENTOF
LANDCLEARINGANDTHECHOICEOFCROPSMADEBYFARMERSIN"RAZIL
OR5GANDA�3UCHINTERCONNECTIONSACROSSGEOGRAPHICALSCALESOR
TIMESCALESMAKEITDIFlCULTTOFORESEETHEIMPLICATIONSOFDECI
SIONSTHATDEPENDONORAFFECTECOSYSTEMSERVICES�)FONLYAFEW
INTERACTIONSARETAKENINTOACCOUNT�THEINTENDEDOUTCOMESOFA
DECISIONMAYBECOMPROMISED�

"YCONSIDERINGVARIOUSINTERACTIONS
ANDFUTURECHANGESINSOCIETYANDECO
SYSTEMSERVICES�DECISIONMAKERSCANIDENTIFYTHEPOLICIESMOST
LIKELYTOACHIEVETHEIRGOALS�)NTHECASEOF2IO'RANDE�GROWING
INTERNATIONALDEMANDFORBIOFUELS�COUPLEDWITHANATIONALBIO
FUELGOAL�WILLDRIVECHANGESINAGRICULTURE�4HESECHANGESAFFECT
THECAPACITYOFTHEUPPERWATERSHEDTOSUPPLYTHECITYWITH
CLEANDRINKINGWATERANDFOOD�4HENATIONALPLANALSOATTRACTS
INTERNATIONALINTERESTSSEEKINGTOINVESTINTHECITY�SPROPOSED
BIOFUELPLANT�

!NOTHERIMPORTANTFEATUREOFTHEINTERACTIONSBETWEENSOCI
ETIESANDECOSYSTEMSISTHATCHANGEISOFTENNOTLINEARORGRAD
UAL�2ATHER�ITOCCURSABRUPTLYORACCELERATESONCEATHRESHOLD
ISCROSSED�#ROSSINGATHRESHOLDCANHAVEENORMOUSIMPACTSON
ECOLOGICALANDSOCIALSYSTEMS�ASMANYEXAMPLESHAVESHOWN�
4HESEINCLUDETHECOLLAPSEOFTHE.ORTH!TLANTICCODlSHERYAS
DESCRIBEDINCHAPTER��ANDTHEHUGECOSTSTOPOWERCOMPANIES
AFTERTHEZEBRAMUSSELINVADED.ORTH!MERICAN'REAT,AKES�
WHICHALSORESULTEDINTHEDISAPPEARANCEOFSOMENATIVECLAMS
�-!����B	�

$ECISIONMAKERSTRYINGTOAVOIDSUCHTHRESHOLDRELATED
CHANGESINECOSYSTEMSERVICESFACETWOMAJORPROBLEMS�&IRST�
ITISDIFlCULTTORECOGNIZESUCHTHRESHOLDSUNTILTHEYHAVEBEEN
CROSSED�3ECOND�INERTIAINTHEECOLOGICALSYSTEMORADELAYIN
SOCIETY�SRESPONSEMEANSTHATEVENIFTHEIMPENDINGTHRESHOLDIS
IDENTIlED�ITMAYBETOOLATETOAVOIDCROSSINGIT�,OOKINGINTO
THEFUTUREINASYSTEMATIC�STRUCTUREDWAY�ASDISCUSSEDINTHIS
CHAPTER�CANHELPTOALERTDECISIONMAKERSTOPOSSIBLETHRESHOLDS
ALONGCERTAINDEVELOPMENTPATHWAYSASWELLASTOBROADENTHE
UNDERSTANDINGOFALLTHEIMPORTANTFACTORSSHAPINGTHEFUTURE�

4HECHOICESOFDECISIONMAKERS�WHICHCANPOTENTIALLYRESULT
INCROSSINGANECOLOGICALTHRESHOLDORCREATINGOTHERUNINTEND
EDCONSEQUENCES�AREOFTENBASEDONUNDERLYINGASSUMPTIONSOR
BELIEFSABOUTTHELIKELYFUTUREOUTCOMESOFTHEIRDECISIONS�#ER
TAINTRENDSAREASSUMED�OFTENERRONEOUSLY�TOCONTINUEAS

%XPLORING&UTURE4RENDSIN
%COSYSTEM3ERVICES

+%9,%!2.).'3
,OOKINGINTOTHEFUTUREINASYSTEMATICWAYCAN
STRENGTHENDECISIONMAKINGBYIDENTIFYINGTRADEOFFS
ACROSSECOSYSTEMSERVICES�
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THEYHAVEINTHEPAST�!TTHESAMETIME�OTHERSTAKEHOLDERSMAY
HAVEDIFFERENTASSUMPTIONS�%XPLORINGHOWTHEFUTURE 
UNFOLDCANPROVIDEUNEXPECTEDINSIGHTSINTOOFTENIMPLICITAS
SUMPTIONSASWELLASINTOTHELIMITSOFUNDERSTANDING�

)NSOUTHERN!FRICA�FOREXAMPLE�PLANSTHATAIMTOPROMOTE
ECONOMICGROWTHANDDEVELOPMENTTHROUGHAGRICULTUREBASED
ONKNOWLEDGEOFPASTRAINFALLPATTERNSANDAGRICULTURALPOTENTIAL
WOULDRUNINTOTROUBLE�GIVENTHATCLIMATECHANGECOULDRESULTIN
RAINFALLREDUCTIONSOFMORETHAN��PERCENT�-!����C	�$ECI
SIONSABOUTRESOURCEUSEBYINDIVIDUALSASWELLASBYNATIONALAND
REGIONALGOVERNMENTSNEEDTOTAKEINTOACCOUNTFUTURECLIMATIC
CONDITIONS�3CHOLESAND"IGGS����	�#ONSIDERINGSOUTHERN
!FRICA�SFUTUREALSOREVEALSTHATAIMINGTOINCREASEWATERSUPPLY�
SUCHASTHROUGHENGINEEREDWATERTRANSFERSANDWITHDRAWALOF
NONRENEWABLEGROUNDWATERSUPPLIES�WOULDBEUNSUSTAINABLEIN
THISREGION�4HISREALIZATIONSHIFTSTHEFOCUSFROMTHESUPPLYSIDE
STRATEGIESTYPICALLYUSEDINTHEPAST�ANDMIGHTPROMPTDECI
SIONMAKERSTOEXPLORESTRATEGIESFORREDUCINGWATERDEMANDOR
INCREASINGEFlCIENCY�SUCHASTHROUGHWATERPRICING�

4AKENTOGETHER�THEUNEXAMINEDASSUMPTIONSOFDECISION
MAKERS�ALONGWITHLINKAGESACROSSGEOGRAPHICALSCALES�NONLIN
EARCHANGES�ANDHIGHCONNECTIVITYBETWEENSOCIETIESANDECO
SYSTEMS�LARGELYEXPLAINWHYMANYSOCIALANDECONOMICPOLICIES
RESULTINUNINTENDEDCONSEQUENCES�3CENARIOSAREONETOOLTHAT
CANHELPDECISIONMAKERSCONSIDERHOWTHEFUTUREMAYDIFFER
FROMTHEPAST�ANDMINIMIZETHEUNINTENDEDCONSEQUENCES�

4(%3#%.!2)/3!002/!#(
-ETHODSTOHELPDECISIONMAKERSSYSTEMATICALLYTHINK

ABOUTTHEFUTUREANDDRAWLESSONSFORTODAY�SDECISIONSINCLUDE
PREDICTIONS�PROJECTIONS�EXPLORATIONS�ANDSCENARIOANALYSIS�SEE
&IGURE���	�!LLSEEKTOCLARIFYEXPECTATIONSABOUTTHEDRIVERS
OFCHANGETHATWILLSHAPETHEFUTUREAND�ORTESTIDEASABOUTTHE
EXPECTEDOUTCOMESOFTODAY�SDECISIONSORPOLICIES�/FTHESE
METHODS�SCENARIOPLANNING�ORSCENARIOANALYSIS	HASEMERGED
ASTHEMOSTAPPROPRIATETOOLFORCOMPLEXSYSTEMSLIKEECOSYS
TEMS�3CENARIOPLANNINGHASRECENTLYBECOMEANIMPORTANT
PARTOFINTEGRATEDENVIRONMENTALASSESSMENTS�INCLUDINGTHOSE
CONDUCTEDBYTHE)NTERGOVERNMENTAL0ANELON#LIMATE#HANGE
ANDTHE-ILLENNIUM%COSYSTEM!SSESSMENT�

$ECISIONMAKERSOFTENHAVESOMEUNDERSTANDINGOFTHE
DRIVERSOFECOSYSTEMSERVICECHANGE�STILLTHEYNEEDTOINCORPO
RATEDIFFERENTWORLDVIEWSANDSOURCESOFKNOWLEDGEINTHEIR
DECISIONMAKING�0ETERSONETAL�����	�!S&IGURE���SUGGESTS�
SCENARIOPLANNINGISESPECIALLYVALUABLEWHENUNCERTAINTYIS
HIGH�THATIS�WHENRELATIVELYLITTLEISKNOWNORPERCEPTIONS
DIFFERGREATLYABOUTTHECAUSESANDEFFECTSOFASYSTEM�SDYNAM
ICS�4HISISOFTENTHECASEWHENINTEGRATINGSOCIALANDECONOMIC
PLANNINGWITHECOSYSTEMMANAGEMENT�

4HEGOALOFSCENARIOPLANNINGISTOCONSIDERAVARIETYOF
POSSIBLEFUTURESREmECTINGIMPORTANTUNCERTAINTIES�RATHERTHAN
TOFOCUSONANACCURATEPREDICTIONOFASINGLEOUTCOME�6AN
DER(EIJDEN����	�3CENARIOSARETHEREFORENOTPREDICTIONS�
PROJECTIONS�ORFORECASTS�4HEYARESTORIESABOUTTHEFUTURE�
TOLDASASETOFhPLAUSIBLEALTERNATIVEFUTURESvABOUTWHAT
MIGHTHAPPENUNDERPARTICULARASSUMPTIONS�-!����	�)N
CONTRASTTOFORECASTSORPREDICTIONS�SCENARIOSDONOTASSUME
THATEXISTINGCONDITIONSWILLCONTINUE�ORTHATTHEFUTUREWILL
NECESSARILYEXTRAPOLATEFROMTODAY�STRENDS�)NSTEADSCENARIO
PLANNINGENCOURAGESCREATIVETHINKINGABOUTPOSSIBLEEVENTS
ORCHANGESINSOCIETYORECOSYSTEMSTHATMIGHTHAVEPOWERFUL
IMPACTSONTHEFUTURE�

3CENARIOSUSUALLYASSUMETHATCURRENTDEVELOPMENTSWILL
CHANGEINTHEFUTURE�SOMETIMESINUNEXPECTEDWAYS�&OR
INSTANCE�ABREAKDOWNOFTHE$OHA7ORLD4RADE/RGANIZATION
NEGOTIATIONSCOULDCHANGETHEPACEANDEXTENTOFGLOBALIZATION�
4HELONGERITTAKESTOREACHANAGREEMENT�THEMORELIKELYIT
ISTHATSOMEPARTIESMIGHTCHANGETHEIRPOSITIONSANDTURNTO
BILATERALRATHERTHANGLOBALAGREEMENTS�4HISMIGHTKEEPCERTAIN
TRADEBARRIERSINPLACE�ORHINDERTHEmOWOFINFORMATIONAND�OR
TECHNOLOGIESACROSSBORDERS�

&IGURE���4OOLSFOR!DDRESSING&UTURE
5NCERTAINTYAND#OMPLEXITY

3CENARIOS�WHICHCANINCORPORATEEXPLORATIONSANDPROJECTIONS�
AREESPECIALLYSUITABLEFORADDRESSINGTHEHIGHUNCERTAINTYAND
COMPLEXITYTYPICALOFSOCIOECOLOGICALSYSTEMS�2EPRINTEDFROM
4ECHNOLOGICAL&ORECASTINGAND3OCIAL#HANGE����:UREK�-�AND
(�4HOMAS�h,INKINGSCENARIOSACROSSGEOGRAPHICALSCALESIN
INTERNATIONALENVIRONMENTALASSESSMENTSv���������WITH
PERMISSIONFROM%LSEVIER�

+%9,%!2.).'3
/NETOOLFORLOOKINGINTOTHEFUTURE�SCENARIOPLANNING�
ISESPECIALLYUSEFULWHENCONSIDERINGTHELINKSBETWEEN
ECOSYSTEMSERVICESANDDEVELOPMENT�
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3CENARIOPLANNINGCANBEADAPTEDTOMANYDIFFERENTDECISION
MAKINGCONTEXTS�)THASBEENUSEDEITHERTOEXPLOREHOWSOCIET
IESANDECOSYSTEMSWOULDCHANGEINVARIOUSPLAUSIBLEFUTURES
�EXPLORATORYSCENARIOS	�ORTOCREATEVARIOUSFUTUREPATHWAYSASA
TESTOFPOSSIBLEPOLICYOPTIONS�POLICYORANTICIPATORYSCENARIOS	
�SEEALSOCHAPTER�	�3CENARIOSAREWELLSUITEDTOPARTICIPATORYDE
CISIONMAKINGPROCESSES�7OLLENBERGETAL�����	ANDHAVEBEEN
USEDBYTHESTRATEGICPLANNINGASWELLASTHEBUSINESSCOMMUNITY
FORSEVERALDECADES�3CHWARTZ����	�4ODAYMOREANDMORENATU
RALRESOURCEMANAGERSUSETHISTOOLTOEXPLORENEWMANAGEMENT
APPROACHES�"ENNETTETAL�����	ASSCENARIOSCANBEPARTICULARLY
RESPONSIVETOTHECONCERNSOFSTAKEHOLDERSAFFECTEDBYADECISION
ANDCANINCORPORATETHEIRKNOWLEDGEONTHEISSUE�

3CENARIOSNEEDNOTREQUIREQUANTITATIVEMODELING�4HEYCAN
BEBUILTUSINGQUALITATIVEMETHODS�BASEDONTHEEXPERTKNOWL
EDGEOFLOCALLANDUSERS�GOVERNMENTOFlCIALS�SCIENTISTS�OROTH
ERS	�ORBEBASEDONQUANTITATIVE�SCIENTIlCMODELINGAPPROACHES�
ORACOMBINATIONOFTHETWO�!LCAMO�����-!����C	�!SCE
NARIOPLANNINGEXERCISEFORDECIDINGONADEVELOPMENTSTRATEGY�
USINGBOTHQUALITATIVEANDQUANTITATIVEMETHODS�CANBEBROKEN
DOWNINTOFOURSTEPS�SEE4ABLE���	�%ACHSTEPGENERATESDIFFER
ENTKINDSOFINFORMATIONUSEFULTODECISIONMAKERS�

&OREXAMPLE�IDENTIFYINGTHEMAINUNCERTAINTIESINTHE
FUTURECANHIGHLIGHTIMPORTANTISSUESFORSTAKEHOLDERSANDHELP
ELICITTHEIRVIEWS�0ROVIDINGINFORMATIONONFUTUREDRIVERSOF
ECOSYSTEMSERVICESCHANGECANCOMPLEMENTINFORMATIONDE
RIVEDFROMCHAPTER�ONCURRENTDRIVERSANDINFORMTHEPOLICY
SELECTIONPROCESSDESCRIBEDINCHAPTER��3CENARIOSCANBEBUILT

TOTESTPOLICYOPTIONSFORACHIEVINGASPECIlCDEVELOPMENTGOAL
�TOSUSTAINFRESHWATERSUPPLIES�FOREXAMPLE	ANDTOEXPLORE
THECONSEQUENCESFORAVARIETYOFISSUES�HOWDIFFERENTWATER
USEPOLICIESMIGHTAFFECTBUSINESSCOMPETITIVENESS�AGRICULTURAL
PRODUCTION�ORINCOMEDISTRIBUTIONSTRUCTURES	�!NEXAMPLE
OFASCENARIOSEXERCISEONTHEINTERACTIONSBETWEENPEOPLEAND
ECOSYSTEMSISTHEONECARRIEDOUTBYTHE-ILLENNIUM%COSYSTEM
!SSESSMENTONTHE#ARIBBEAN3EAECOSYSTEM�SEE"OX���	�
MOREINFORMATIONONTHEOUTCOMESANDBENElTSOFASCENARIOS
EXERCISEISPROVIDEDINTHELASTSECTION�

"EFORESTARTINGTHEACTUALSCENARIOBUILDINGPROCESS�THE
PURPOSEOFTHEEXERCISESHOULDBECLEARLYIDENTIlED�ASSHOULDTHE
MAINPARTICIPANTS�WHOMAYBESTAKEHOLDERSAFFECTEDBYADECI
SION�SCIENTISTSEXPLORINGVARIOUSFUTURETRENDSTOINFORMDECISION
MAKING�ORAMIXTUREOFBOTH�4HESCENARIOBUILDINGTEAMWILL
NEEDTOMAKEASUBSTANTIALCOMMITMENTOFTIME�TWOORMORE
WORKSHOPSLASTINGTWOTOFOURDAYS	�#AREFULFACILITATIONIS
IMPORTANTFORMANAGINGPOWERIMBALANCES�LANGUAGEDIFFERENCES�
ANDEXPECTATIONSAMONGPARTICIPANTS�4HEFOCUSSHOULDREMAIN
ONTHEISSUESOFHIGHESTINTERESTANDRELEVANCETOTHETARGETAUDI
ENCE�4HESCENARIOSBUILDINGPROCESSNEEDSTOBELEGITIMATEAND
RIGOROUSSOTHATTHESCENARIOSHAVECREDIBILITYAMONGSTAKEHOLDERS
�SEECHAPTER�FORMOREONTHIS	ORTHEMAINAUDIENCE�

7HATFOLLOWSISADESCRIPTIONOFTHESTEPSINSCENARIOBUILDING
THATAREOUTLINEDIN4ABLE����CONSIDERINGTHECASEOF2IO'RANDE�

3CENARIO
DEVELOPMENTSTEPS
 !CTIVITIES 4YPEOFINFORMATION

GENERATED
2ELEVANCETOTHE
POLICYMAKINGPROCESS

�	$ECIDEONTHEFOCAL
QUESTIONS

$ISCUSSHISTORICALDEVELOPMENTSTHATLEDTO
PRESENTSITUATION
)DENTIFYMAINUNCERTAINTIESFORTHEFUTURE
)DENTIFYFOCALQUESTIONS�MAINPROBLEMS	
TOBEADDRESSEDBYTHESCENARIOS

s

s

s

ANALYSISOFCURRENTPROBLEMSANDTHEIR
ROOTS�BASEDONSTAKEHOLDERANALYSIS

ANALYSISOFKEYQUESTIONSFORTHEFUTURE
CLEARUNDERSTANDINGOFMAINASSUMPTIONS
FORTHEFUTUREOFTHEINVESTIGATEDSYSTEM

s

s

s

IDENTIFYINGISSUES
FRAMINGISSUES
IDENTIFYINGSTAKEHOLDERSTOBE
ENGAGEDINDECISIONPROCESS

s

s

s

�	)DENTIFYMAINDRIVERS
OFECOSYSTEMCHANGE

,ISTMAINDRIVERSTHATWILLCHANGE
THEFUTURE
)DENTIFYPOSSIBLEDRIVERTRAJECTORIES�THRESH
OLDSANDUNCERTAINTYABOUTTHEM
)DENTIFYMAININTERACTIONSBETWEENDRIVERS

s

s

s

ANALYSISOFMAINDRIVERSSHAPINGTHE
FUTUREANDTHEIRIMPORTANCE

VOICINGOFDIFFERENTVIEWPOINTSONDRIV
ERS�TRAJECTORIESANDTHEIRIMPORTANCE

UNDERSTANDINGOFSYSTEM�SINTERACTIONS�
DEVELOPMENTOFASYSTEM�SPERSPECTIVE

s

s

s

FRAMINGISSUES
PRIORITIZINGINFORMATION
INFORMINGPOLICYSELECTION

s

s

s

�	$EVELOPTHESCENARIOS $EVELOPlRSTDRAFTSOFSCENARIOSTORYLINES
4RANSLATESTORYLINESINTOMODELINPUTSAND
EXECUTEAMODELINGEXERCISE�OPTIONAL	
&INALIZESCENARIOSBASEDONCRITICALAS
SESSMENTOFSTORYLINES�QUALITATIVE	AND
MODELING�QUANTITATIVE	RESULTS�BASEDALSO
ONSTAKEHOLDERDISCUSSIONS

s

s

s

CREATIVEIDEASABOUTTHEFUTUREAND
EMERGINGCHANGES

CHALLENGESFORASSUMPTIONSONDRIVERS�
INTERACTIONS�CONSISTENCYCHECKS

GROUNDINGOFQUALITATIVEKNOWLEDGE
THROUGHMODELING

s

s

s

IDENTIFYINGDECISIONPOINTS
EVALUATINGPOLICYOPTIONS
SELECTINGPOLICY
DESIGNINGMONITORINGSYSTEMS

s

s

s

s

�	!NALYZEACROSSTHE
SCENARIOS

#ONDUCTANALYSISACROSSTHE
SCENARIOSSET
$ISCUSSSCENARIOSANALYSIS�RESULTS
FORVARIOUSSTAKEHOLDERGROUPS
7RITEUPANDDISSEMINATESCENARIO
EXERCISE

s

s

s

ASSESSMENTOFTRADEOFFSANDSYNERGIES
OFVARIOUSMANAGEMENTOPTIONS

INFORMATIONTODIFFERENTSTAKEHOLDERS
ONDIFFERINGVIEWPOINTS

AWARENESSOFEMERGINGISSUESFORTHE
FUTURE

s

s

s

IDENTIFYINGPOLICYOPTIONS
EVALUATINGPOLICYOPTIONS
DEVELOPINGSTRATEGIESFORPOLICY
IMPLEMENTATIONANDMONITORING

s

s

s

4ABLE���3TEPSIN3CENARIO$EVELOPMENTAND2ELEVANCETO0OLICYMAKING


!LTHOUGHTHESTEPSAREDESCRIBEDINALINEARWAY�INPRACTICETHEREISMUCHITERATIONAMONGTHEM�
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3TEPONE�$ECIDEONTHEFOCALQUESTIONS
3CENARIOPLANNINGSTARTSWITHIDENTIFYINGTHEMOSTIMPORTANT
PROBLEMSANDTHEMAINUNCERTAINTIESINTHEFUTURE�)DEALLYTHIS
WILLBEINFORMEDBYDATAONTHECURRENTCONDITIONANDTRENDS
OFECOSYSTEMSERVICES�ASDESCRIBEDINCHAPTER�	�4HISSTEP
MIGHTREVEALTHENEEDFORFURTHERINFORMATIONGATHERING�AND
SOMEITERATIONBETWEENTHESTEPSOFGATHERINGINFORMATIONON
ECOSYSTEMSERVICESANDBUILDINGSCENARIOSMAYBEUSEFUL�

4HISlRSTSTEPOFSCENARIOBUILDINGCANALSOINCLUDEALOOKINTO
THEPASTTOFAMILIARIZEPARTICIPANTSWITHCHANGINGDEVELOPMENT
PATTERNS�4HENTHEMAINUNCERTAINTIESORQUESTIONSFORTHEFUTURE
AREIDENTIlED�ALONGWITHTHEFOCALQUESTIONSFORTHEEXERCISE�0AR
TICIPANTSMAYDECIDENOTTOTACKLEALLIDENTIlEDPROBLEMS�BUTTO
PRIORITIZETHEMOSTPRESSINGORPERSISTENTONES�4HEPARTICIPANTS
WILLALSOHAVETODISCUSSTHETIMEFRAMEFORTHESCENARIOS�BALANC
INGTHESHORTTERMTIMEHORIZONOFMANYPLANNINGPROCESSESAND
THESLOW�LONGTERMNATUREOFECOSYSTEMCHANGES�

)N2IO'RANDE�THEFOCALQUESTIONSCONCERNEDCONNECTIONSBE
TWEENVARIOUSISSUES�SUCHASTHECONNECTIONOFTHECITYWITHITSSUR
ROUNDINGWATERSHEDANDTHEIMPACTSOFTHEPROPOSEDBIOFUELPLANT�

3TEPTWO�)DENTIFYMAIN
DRIVERSOFECOSYSTEMCHANGE
4HESECONDSTEPEXTENDSTHEANALYSISOFDRIVERSOFECOSYSTEM
CHANGEINCHAPTERS�AND�TOINCLUDETHEFUTURE�3PECIl
CALLY�ITINVOLVESIDENTIFYINGTHEMAINDRIVERSOFCHANGEIN
THEFUTURE�4HISISESPECIALLYHELPFULFORCONSIDERINGINDIRECT
DRIVERS�ASTHEIRINTERACTIONS�WHICHARESHAPINGDIRECTDRIVERS�
TRAJECTORIESINTHEFUTURE�CANBEDIFlCULTTOASSESSOVERSHORT
TIMEFRAMES�4HELISTOFDRIVERSIDENTIlEDINCHAPTER�ISA
USEFULSTARTINGPOINTFORTHINKINGABOUTTHEDRIVERSTHATWILL
HAVEADIRECTIMPACTONTHEPROBLEM�S	IDENTIlEDBYTHEFOCAL
QUESTIONS�

)N2IO'RANDE�DIRECTDRIVERSINCLUDELANDUSECHANGE
FROMAGRICULTURALEXPANSION�DEFORESTATION�ANDCITYSPRAWL�
4HESEDIRECTDRIVERSAREOFTENDETERMINEDBYASETOFUNDERLY
ING�INDIRECTDRIVERS�SUCHASPOPULATIONORECONOMICGROWTH
PATTERNS	ANDTHEIRINTERACTIONS�$ISCUSSINGTHEINTERACTIONS
BETWEENDRIVERS�CANHELPIDENTIFYPOSSIBLEECOSYSTEMTHRESHOLDS
THATWILLNOTJUSTCHANGETHECOURSEOFONEDRIVERBUTAFFECT
THEFUNCTIONINGOFTHEWHOLESYSTEM�)N2IO'RANDE�THEMAIN
INDIRECTDRIVERSAREGLOBALIZATION�WHICHOPENSTHECOUNTRYTO
FOREIGNINVESTMENTS�ANDTHEATTITUDEOFDECISIONMAKERS�SUCH
ASGOVERNMENTOFlCIALS�BUSINESSPEOPLE�ORFARMERS�TOWARD
ENVIRONMENTALMANAGEMENT�

!SPARTOFTHE-ILLENNIUM%COSYSTEM!SSESSMENT#ARIBBEAN3EASTUDY�ASCENARIOPLANNINGEXERCISEEVALUATEDTHESTATEOFTHE#ARIBBEAN3EA
MARINEECOSYSTEMSANDTHREATSANDOPPORTUNITIESFORTHEIRMANAGEMENTINTHEFUTURE�4HESCENARIOSEXERCISEWASCARRIEDOUTWITHTHEFOLLOW
INGFOCALQUESTIONS�

7HATGOVERNANCEMECHANISMSCANBEUSEDTOREDUCETHEREGION�SECONOMIC�SOCIAL�ANDENVIRONMENTALVULNERABILITY�
(OWCANMAINTENANCEANDMANAGEMENTOFECOSYSTEMSERVICESPROCEEDTOIMPROVEHUMANWELLBEINGINTHE#ARIBBEAN�
(OWCANECONOMICACTIVITYBEORGANIZEDANDMANAGEDSOTHATNATURALRESOURCEBENElTSAREDISTRIBUTEDEQUITABLYBETWEENLOCALAND
EXTERNALINTERESTSRELATIVETOCOSTS�(OWCANTHEINTERESTSOFUSERSOFSERVICESBELINKEDWITHTHEIRINVESTMENTSINTHEREGION�
7ILLCURRENTTRENDSINTHEDECLINEOF#ARIBBEAN3EACOASTALANDMARINEECOSYSTEMSEXCEEDECOLOGICALTHRESHOLDSANDRESULTINSIGNIlCANT
CONSEQUENCESFORHUMANWELLBEING�

4HEFOLLOWINGMAINUNCERTAINTIESWEREIDENTIlED�
4OURISMnFORMS�MASSVERSUSECOSENSITIVENICHETOURISM	�NUMBERS
&ISHERIESnRESOURCEMININGVERSUSSUSTAINABLEUSE
,ANDUSECHANGEnHABITATCHANGEANDLOSSOFVALUEDECOSYSTEMS
0OPULATIONDYNAMICS�EQUITY�ANDCONSUMPTIONPATTERNS
'OVERNANCEMECHANISMS
#LIMATEVARIABILITYANDCHANGE

&ROMTHISANALYSISTHETWOMOSTIMPORTANTUNCERTAINTIESFORTHEFUTUREWEREDERIVED�
%XTERNALLYCONTROLLEDVERSUSINTERNALLYDRIVENDEVELOPMENT
2EGIONALINTEGRATIONVERSUSFRAGMENTATION

4HESETWOKEYUNCERTAINTIESDElNEDTHEMAINTHEMESOFFOURSCENARIOS�WHICHARESIMILARTOTHE-ILLENNIUM%COSYSTEM!SSESSMENTGLOBALSCENARIOS�

.EOPLANTATIONECONOMY�4HE.EOPLANTATIONECONOMYISDRIVENBYADEMANDFORECOSYSTEMSERVICESTHATAREMOSTLYENJOYEDBYPEOPLE
FROMOUTSIDETHEREGION�)NTHISSCENARIO�THE#ARIBBEANREMAINSPRIMARILYAZONEOFPRODUCTIONANDEXTRACTION�ASITHASBEENFORMUCHOFTHE
PAST���YEARS�

1UALITYOVERQUANTITY�4HISSCENARIOEMPHASIZESTHECAREFUL�SUSTAINABLEMANAGEMENTOFSCARCENATURALANDMARKETRESOURCESATASCALE
APPROPRIATETOTHESMALLISLANDANDDEVELOPINGSTATESOFTHEREGION�$IVERSIlCATIONANDINCREASEDRESILIENCETOUNFORESEENCHANGESISAPRIMARY
GOALOFTHEOVERALLMANAGEMENTPROCESS�FORBOTHTHEPUBLICANDPRIVATESECTORS�

$IVERSIFYTOGETHER�4HISSCENARIOISBASEDONTHETWOTHEMESOFINCREASINGREGIONALLEVELSOFCOOPERATIONANDDEEPENINGREGIONALECONOMICINTEGRATION�

'ROWINGASYMMETRIES�4HISSCENARIOEXPLORESSOMEOFTHEPOSSIBLECONSEQUENCESOFINCREASINGGLOBALTRENDSTOWARDMARKETLIBERALIZATION
FORGOODS�SERVICES�ANDCAPITALWITHOUTPROPERCONSIDERATIONOFDIFFERENCESANDINEQUITIESAMONGCOUNTRIES�REGIONS�ANDSOCIALGROUPS�

"OX���3CENARIOSFORTHE#ARIBBEAN3EA

-!����E�
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)NBUILDINGSCENARIOS�PARTICIPANTSNEEDTORANKALLTHEDRIV
ERSWITHRESPECTTOTHEIRIMPORTANCEFORTHEIDENTIlEDPROBLEMS�
DOCUMENTTHEREASONSFORTHERANKING�ANDDISCUSSWHYAND
HOWTHEDRIVERSINTERACT�4HEPOSSIBLETRENDSANDTRAJECTORIESFOR
EACHDRIVERSHOULDBEDISCUSSED�SUCHASTHEEXPECTEDHIGHEST�
LOWESTPOPULATIONNUMBERSOVERTHESCENARIOS�TIMEHORIZON�OR
POSSIBLEECONOMICGROWTHRATESANDPATTERNSINTHEFUTURE�)TIS
ALSOIMPORTANTTOIDENTIFYHOWDIFFERENTPARTICIPANTSPERCEIVE
THESETRENDSANDHOWCERTAINTHEYAREABOUTHOWTHEYWILLPLAY
OUTINTHEFUTUREANDWHY�4HISWILLHELPUNCOVERPARTICIPANTS�
MAINASSUMPTIONSABOUTTHEFUTURE�

3TEPTHREE�$EVELOPTHESCENARIOS
4HETHIRDSTEPINVOLVESDEVELOPINGASETOFSTORIESABOUTTHEFU
TURETHATDESCRIBEHOWTHEIMPORTANTDRIVERSCOULDINTERACTAND
UNFOLDINDIFFERENTWAYS�%ACHSCENARIOISBASEDONASPECIlC
SETOFASSUMPTIONSABOUTTHEDRIVERSANDDEVELOPSTHEMOVER
THESCENARIOTIMEHORIZON�4HISCANBEDONEWITHORWITHOUT
AQUANTITATIVEMODELINGEXERCISE�&ORDEVELOPINGQUALITATIVESTO
RIES�SCENARIOBUILDERSCANDRAWONWHATEVERTOOLSAREAVAILABLE
TOSTIMULATECREATIVETHINKINGTHATGENERATESINTERESTINGAND
EVENPROVOCATIVE�BUTSTILLPLAUSIBLE�DESCRIPTIONSOFTHEFUTURE�

)FTHETIMEANDRESOURCESFORCOMPUTERMODELINGARE
AVAILABLE�SIMULATIONSCANBERUNTOQUANTIFYFUTURETRENDS
OFDRIVERS�SUCHASPOPULATION�'$0�CONSUMPTIONPATTERNS�
LIFESTYLECHOICES	ANDPOSSIBLEOUTCOMESFORECOSYSTEMSAND
THEIRSERVICES�SUCHASFOODPRODUCTION�CLIMATECHANGEORWATER
AVAILABILITY	�%ACHMODELRUNISBASEDONSPECIlCASSUMPTIONS
ONDRIVERS�TRAJECTORIESANDTHEIRINTERACTIONS�-ODELRUNSCAN
TAKEAFEWMONTHSTOCOMPLETE�DEPENDINGONTHEIRCOMPLEXITY�
4HE-ILLENNIUM%COSYSTEM!SSESSMENT�FOREXAMPLE�DEVEL
OPEDFOURGLOBALSCENARIOS�SEE"OX���ONPAGE��	FORWHICH
MODELSWERERUNTOSIMULATEFUTURELANDUSEPATTERNSAND
CLIMATECHANGE�)-!'%�!)-	�FOODAVAILABILITYANDDEMAND
�)-0!#4	�WATERAVAILABILITY�7!4%2'!0	ANDGLOBALlSHER
IESRESOURCES�%#/3)-	UNDERPARTICULARASSUMPTIONSABOUT
SOCIOECONOMICANDTECHNOLOGICALDEVELOPMENTS�WHICHWERE
BASEDONQUALITATIVESCENARIOSTORYLINES�

#OMBININGQUALITATIVEANDQUANTITATIVESCENARIODEVELOP
MENTTECHNIQUES�ASINTHECASEOFTHE-ILLENNIUM%COSYSTEM
!SSESSMENTSCENARIOS�CANPRODUCECOMPREHENSIVENARRATIVES�
3OMETIMESSEVERALITERATIONSBETWEENQUALITATIVEANDQUANTITA
TIVETECHNIQUESWILLBENEEDEDTOACHIEVECONSISTENTSCENARIOS�

0ARTICIPANTSINTHE2IO'RANDEPROCESSBUILTSTORIESOFTHE
FUTUREAROUNDTHEINTERSECTIONSOFDRIVERSIDENTIlEDINSTEP
TWO�4HEYCOMBINEDSTATISTICALINFORMATIONANDPROJECTIONS
OFPOPULATIONAND'$0WITHASSUMPTIONSABOUTTECHNOLOGY
DEVELOPMENT�EQUITYANDGLOBALIZATIONTOCREATETHREESCENARIOS�

3TEPFOUR�!NALYZEACROSSTHESCENARIOS
4HElNALSTEPINSCENARIOBUILDINGINVOLVESANALYZINGTHEIMPLI
CATIONSOFTHESCENARIOSTORYLINESFORINFORMINGDECISIONSTAKEN
TODAYORINTHENEARFUTURE�-UCHOFTHEVALUEOFTHESCENARIOS
EXERCISELIESINBEINGABLETOCOMPAREDIFFERENTOUTCOMES�4HE
COMPARISONCANREVEALUNANTICIPATEDRESULTSANDPROVIDEDIFFER
ENTSTAKEHOLDERGROUPSWITHINSIGHTSABOUTTHEOUTCOMESOFTHE
FUTUREPATHWAYSTHEYMAYHAVEADVOCATED�

4HEREAREANUMBEROFWAYSTOCOMPAREOUTCOMESOFDIFFER
ENTSCENARIOS�SEE4ABLE���	�)NGENERAL�LESSONSCANBEDRAWN
FROMFOCUSINGONEITHERTHESIMILARITIESORDIFFERENCESINTRENDS
ACROSSTHESCENARIOS�4HESECANBECONNECTEDTOTHEPOLICY
CHOICESMADEALONGTHEDIFFERENTPATHWAYS�,ESSONSFORDECISION
MAKINGCANALSOBEDRAWNBYCOMPARINGTHERISKSTAKENAND
BENElTSGAINEDBYDIFFERENTGROUPSOFSOCIETY�FOREXAMPLE�OR
BYMAPPINGOUTTHETRADEOFFSINEACHSCENARIO�

&OR2IO'RANDE�ANUMBEROFDIFFERENCESEMERGEINTHE
OUTCOMESOFTWOSCENARIOSBASEDONDIFFERENTASSUMPTIONSFOR
ECOSYSTEMCHANGEDRIVERS�SEE4ABLE���	�)NTHElRSTSCENARIO
�h7EBECOMEGLOBALIZEDv	�THEECONOMYGROWSRAPIDLY�BUT
THEPROVISIONINGOFECOSYSTEMSERVICESDETERIORATESASLITTLE
ATTENTIONISPAIDTOECOSYSTEMMANAGEMENTINTHEWATERSHED�
)NTHESECONDSCENARIO�h#OMMUNITIESlRSTv	�ASETOFDIVERSE

/PTIONSFORCOMPARING
ACROSSTHESCENARIOS

%XAMPLEFROMTHE-ILLENNIUM
%COSYSTEM!SSESSMENTSCENARIOS

,OOKFORFUTURE
DEVELOPMENTSTHATARETHE
SAMEINALLSCENARIOS

3AMETRENDOFRISINGWORLDPOPULATIONUP
TO����INALLSCENARIOS�THENSTABILIZATION�
EXACTPOPULATIONNUMBERSIN����DIFFER�
'LOBALFORESTAREADECLINESUPTO����IN
ALLSCENARIOS�VELOCITYOFTRENDSDIFFERS�

,OOKFORUNCERTAINFUTURE
DEVELOPMENTS�WHICHDIFFER
ACROSSSCENARIOS

.UMBEROFMALNOURISHEDCHILDRENIN
����DIFFERSWIDELYAMONGSCENARIOS�
1UALITYANDQUANTITYOFAVAILABLEWATER
RESOURCESBY����DIFFERWIDELYAMONG
REGIONSANDACROSSSCENARIOS�

)DENTIFYTRADEOFFSDESCRIBED
INTHESCENARIOS

2ISKOFTRADINGOFFLONGTERMENVIRONMEN
TALSUSTAINABILITYFORFASTIMPROVEMENTIN
HUMANSYSTEMS�'LOBAL/RCHESTRATION	�
2ISKOFTRADINGOFFSOLUTIONSTOGLOBAL
ENVIRONMENTALPROBLEMS�REQUIRINGGLOBAL
COOPERATION	FORIMPROVINGLOCALENVIRON
MENTS�FOCUSINGONLOCALSOLUTIONSONLY	
�!DAPTING-OSAIC	�
2ISKOFTRADINGOFFBIODIVERSITYCONSERVATION
FORFOODSECURITY�'LOBAL/RCHESTRATION	�

)DENTIFYPOLICYOPTIONSTHAT
MAKESENSEINALLSCENARIOS

-AJORINVESTMENTSINPUBLICGOODSAND
POVERTYREDUCTION�TOGETHERWITHELIMINA
TIONOFHARMFULTRADEBARRIERSANDSUBSIDIES�
7IDESPREADUSEOFADAPTIVEECOSYSTEM
MANAGEMENTANDINVESTMENTINEDUCATION�
3IGNIlCANTINVESTMENTSINTECHNOLOGIESTO
USEECOSYSTEMSERVICESMOREEFlCIENTLY�
ALONGWITHWIDESPREADINCLUSIONOF
ECOSYSTEMSERVICESINMARKETS�

4ABLE���/PTIONSFOR#OMPARING3CENARIOS

&ORDETAILSONTHE-ILLENNIUM%COSYSTEM!SSESSMENTSCENARIOSSEEBOX����
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4HESCENARIOSEXERCISEOFTHE-ILLENNIUM%COSYSTEM!SSESSMENTRESULTED
INFOURGLOBALSCALESCENARIOS�4HEYEXTENDTO����INDETAIL�WITHAN
OUTLOOKFORSOMEIMPORTANTISSUES�SUCHASCLIMATECHANGE�TO�����
4HEFOURSCENARIOSALLINCORPORATEVARIOUSINDIRECTANDDIRECTSOCIOECO
NOMIC�CULTURAL�ANDBIOPHYSICALDRIVINGFORCESOFCHANGEINECOSYSTEMS
ANDTHEIRSERVICESANDTHERELATEDHUMANWELLBEINGCOMPONENTS�4HE
SCENARIOSWEREDESIGNEDTOILLUMINATECONTRASTINGPATHWAYSINTOTHE
FUTUREANDTHEIRRISKSANDBENElTS�THEDRIVERINTERACTIONSTHATWOULD
SETTHEWORLDONTODIFFERENTTRAJECTORIES�ANDTHEIRCONSEQUENCESFOR
ECOSYSTEMS�THEIRSERVICES�ANDHUMANWELLBEING�

4HESCENARIOSSPECIlCALLYEXPLORETWOKEYUNCERTAINTIESFORTHE
FUTURE�IFANDHOWTHEWORLDCOULDBECOMEEITHERMOREGLOBALIZED
ORINCREASINGLYREGIONALIZED�ANDWHATCONSEQUENCESAMOREREACTIVE
VERSUSAMOREPROACTIVEAPPROACHTOMANAGINGECOSYSTEMSANDTHEIR
SERVICESCOULDHAVE�

%ACHOFTHESCENARIOSCOMBINESTWOPOSSIBLEDIRECTIONSTHESEUNCER
TAINTIESCANTAKE�4HESOCALLED'LOBAL/RCHESTRATIONSCENARIOPORTRAYS

AWORLDWITHAhSOCIALLYCONSCIOUSvGLOBALIZATIONTHATEMPHASIZES
ECONOMICGROWTH�SOCIALREFORM�ANDEQUITY�BUTDECISIONMAKERSTAKE
AREACTIVEAPPROACHTOWARDENVIRONMENTALPROBLEMS�)NTHE/RDERFROM
3TRENGTHSCENARIO�DECISIONMAKERSALSOONLYDEALWITHENVIRONMENTAL
DEGRADATIONWHENITSTARTSTOSERIOUSLYAFFECTHUMANS�REACTIVE	�ATTHE
SAMETIMETHEYFOCUSONNATIONALSECURITYISSUESANDECONOMICIMPROVE
MENTSONLYFORTHEIROWNCOUNTRIES�

4HETWOOTHERSCENARIOSDEPICTAMOREENVIRONMENTALLYCONSCIOUSAT
TITUDE�4HE!DAPTING-OSAICSCENARIOSHOWSTHEOUTCOMEOFAFOCUSON
EXPERIMENTATION�LOCALLEARNING�ANDADAPTATIONSTOECOSYSTEMCHANGE
ANDTHEINTRODUCTIONOFMOREmEXIBLELOCALGOVERNANCESTRUCTURESFOR
ENVIRONMENTALANDSOCIALMANAGEMENT�WHICHOVERALLLEADSTOAMORE
REGIONALIZEDWORLD�4HE4ECHNO'ARDENSCENARIOINCONTRASTEXPLORESTHE
POSSIBILITIESOFhGREENvTECHNOLOGIESTOMANAGEALLCATEGORIESOFECOSYS
TEMSERVICESTOSUPPORTHUMANSYSTEMSINAMOREGLOBALIZEDWORLD�

4HEOUTCOMESFORECOSYSTEMSERVICESANDHUMANWELLBEINGCOMPO
NENTSAREILLUSTRATEDBELOW�

"OX���4HE'LOBAL3CENARIOSOFTHE-ILLENNIUM%COSYSTEM!SSESSMENTANDTHEIR/UTCOMES

.ET#HANGESIN!VAILABILITYOF0ROVISIONING�2EGULATING�AND#ULTURAL%COSYSTEM3ERVICESBY����FOR)NDUSTRIALAND$EVELOPING#OUNTRIES�
4HEYAXISISTHENETPERCENTAGEOFECOSYSTEMSERVICESENHANCEDORDEGRADED�&OREXAMPLE�����DEGRADATIONOFTHESIXPROVISIONINGECOSYSTEMSERVICES
WOULDMEANTHATALLOFTHESEWEREDEGRADEDIN����RELATIVETO�����WHILE���ENHANCEMENTCOULDMEANTHATTHREEWEREENHANCEDANDTHEOTHER
THREEWEREUNCHANGED�ORTHATFOURWEREENHANCED�ONEWASDEGRADED�ANDTHEOTHERTWOWEREUNCHANGED�

#HANGESINECOSYSTEMSERVICESINPERCENTAGE
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ECOSYSTEMMANAGEMENTAPPROACHESAREINTRODUCEDTHATRESULT
INBETTERENVIRONMENTALCONDITIONS�INADDITION�DEVELOPINGTHE
LOCALINFRASTRUCTUREANDECONOMYBECOMESAFOCUS�(OWEVER�
THEECONOMYOF2IO'RANDEGROWSATASLOWERRATEASARESULT
OFDECISIONSTOINVESTRESOURCESINENVIRONMENTALISSUESRATHER
THANJUSTECONOMICISSUES�

!MONGTHEFOURGLOBALSCENARIOSGENERATEDFORTHE-ILLEN
NIUM%COSYSTEM!SSESSMENT�THEREARESIGNIlCANTDIFFERENCES
INTHESTATUSOFECOSYSTEMSERVICES��YEARSFROMNOW�INONE
SCENARIOOVERALLECOSYSTEMSERVICESDEGRADEWHILEINTHEOTHER
SCENARIOSTHESESERVICESIMPROVEBUTTODIFFERENTDEGREES�DE
PENDINGONTHECHOSENPATHWAY�

)NSIGHTSEMERGEFROMAPROCESSOFQUESTIONINGTHEASSUMP
TIONSMADEWITHINONESTORYORPATHWAYANDCOMPARINGITS
OUTCOMESWITHANOTHERPOSSIBLEPATHWAYINTOTHEFUTURE�4HIS
ANALYSISCANCLARIFYWHATWEKNOWANDWHATISUNCERTAINABOUT
THEFUTURE�)TALSOSHEDSLIGHTONUNEXPECTEDRESULTSOFAPARTICU
LARPATHWAY�)NOTHERWORDS�THESCENARIOANALYSISCANREVEALAND
HELPPOLICYMAKERSAVOIDTHEUNINTENDEDCONSEQUENCESTHAT
OFTENPLAGUEDEVELOPMENTPROJECTS�

$ESPITEITSBENElTS�SCENARIOPLANNINGHASIMPORTANTLIMITA
TIONS�)TCANBETIMEANDRESOURCECONSUMINGANDREQUIRES
THESUSTAINEDCOMMITMENTOFTHESCENARIOBUILDINGTEAMOVER
ASUBSTANTIALTIMEHORIZON�)NADDITION�SCENARIOPLANNING
REQUIRESSKILLEDFACILITATION�ESPECIALLYIFCONTENTIOUSISSUES
AREDISCUSSEDBETWEENSTAKEHOLDERGROUPS�3CENARIOSCANALSO
CONTRIBUTETOAFALSESENSEOFCERTAINTYABOUTTHEFUTURE�WHICH
ISWHYCAREFULUSEANDDISSEMINATIONISIMPORTANT�)TSHOULDBE
STRESSEDTHATSCENARIOPLANNINGDOESNOTPREDICTTHEFUTUREASIT
WILLACTUALLYTAKEPLACE�BUTINSTEADHIGHLIGHTSPLAUSIBLEFUTURES�
ANDPARTICULARASSUMPTIONSANDTHEIRCONSEQUENCES�

"%.%&)43/&!3#%.!2)/302/#%33
$ECISIONMAKERSOFTENBALKATTHEIDEAOFBUILDINGSCENARIOS�

USUALLYBECAUSEITISUNFAMILIARANDTHEPROCESSANDOUTCOMESMAY
BEUNCLEAR�/NCEUNDERWAY�HOWEVER�SCENARIOBUILDINGISOFTEN
DESCRIBEDASEXCITINGANDPRODUCTIVE�4HETANGIBLEOUTCOMESOF
THEPROCESS�INTHEFORMOFTHESTORYLINESANDANALYSES�CANBEUSED
DIRECTLYTOINFORMDECISIONMAKING�:UREKAND(ENRICHS����	�
)NADDITION�THELEARNINGANDCOMMUNICATIONTHATSTEMFROMTHE
SCENARIODEVELOPMENTAREOFTENSEENASBEINGEQUALLYVALUABLETO
DECISIONMAKING�7OLLENBERGETAL������-!����D	�

4HESCENARIOBUILDINGPROCESSHASTHREEPRIMARYBENElTS�
&IRST�PARTICIPANTSOFASCENARIOSEXERCISECANGAINABETTER
UNDERSTANDINGOFINTERACTIONS�ASSUMPTIONSABOUTTHEFUTURE�
ANDECOSYSTEMSERVICETRADEOFFS�4HESCENARIOSPROCESSALSO
CREATESAPLATFORMTOTALKACROSSINTERESTGROUPS�DISCIPLINES�AND
PHILOSOPHIES�&INALLY�SCENARIODEVELOPMENTISAWAYOFBUILDING
TRUSTANDCOOPERATIONANDOFRESOLVINGCONmICTSAMONGSTAKE
HOLDERGROUPSINRELATIONTOECOSYSTEMSERVICESANDTHECHOICE
OFPOLICESFORSUSTAININGSERVICES�

4ABLE���2IO'RANDE�!SSUMPTIONSABOUT%COSYSTEM
$RIVERSAND2ESULTING#HANGESFOR4WO3CENARIOS

$RIVERSnARROWDENOTESWHETHERTHETRENDOFADRIVERISINCREASING�	�
CONTINUING�	ORDECREASING�	
%COSYSTEMSERVICESTATUSnARROWDENOTESWHETHERTHESUPPLYOFTHE
SERVICEINTHEFUTUREWILLINCREASE�	�STAYTHESAME�	ORDECREASE
�	INTHESCENARIO

3CENARIO��
7EBECOME
GLOBALIZED

3CENARIO��
#OMMUNITIES

lRST

3ELECTEDINDIRECTDRIVINGFORCESOFECOSYSTEMCHANGE

0OPULATIONGROWTHRATE
OFTHECITY

'LOBALINTEGRATION

%CONOMICGROWTH�'$0	

3OCIALEQUITY

4ECHNICALCHANGEIN
AGRICULTURE

3ELECTEDDIRECTDRIVINGFORCESOFECOSYSTEMCHANGE

,ANDUSECHANGEIN
UPPERWATERSHED

#HEMICALINPUTUSE
INAGRICULTURE

/UTCOMESFORSELECTEDECOSYSTEMSERVICES

&OODnCROPS

&IBERnENERGY�BIOFUEL	

7ATERQUANTITY

7ATERQUALITY

7ATERREGULATION

%ROSIONCONTROL

2ECREATION�TOURISM
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5NDERSTANDINGOFINTERACTIONS�
ASSUMPTIONS�ANDECOSYSTEMTRADEOFFS
3OMEOFTHEDIRECTOUTCOMESOFSCENARIOBUILDINGAREAGREATER
UNDERSTANDINGOFTHELINKAGESBETWEENPOLICYOPTIONSANDTHE
IMPACTSANDDEPENDENCIESONECOSYSTEMSERVICES�THEIDENTI
lCATIONOFBELIEFSANDASSUMPTIONSABOUTHOWAPOLICYORA
CHOSENDEVELOPMENTPATHWAYMAYALTERSOMEORALLECOSYSTEM
SERVICESANDINTURNAFFECTDEVELOPMENTGOALS�THEIDENTIlCATION
OFPOTENTIALLONGTERMCONSEQUENCESFORECOSYSTEMSERVICESOF
CHOICESMADEINTHENEARFUTURE�ANDTHEIDENTIlCATIONOFFAC
TORSIMPORTANTFORASUCCESSFULOUTCOMEOFADECISION�

0LATFORMTOTALKACROSSINTERESTGROUPS�
DISCIPLINES�ANDPHILOSOPHIES
5NCERTAINTYABOUTTHEFUTUREHASANEQUALIZINGEFFECT�NOONE
DISCIPLINEORSECTORCANPREDICTTHEFUTURE�)TREQUIRESTHECOLLABO
RATIONOFSCIENTISTS�GOVERNMENTS�ANDCITIZENSTOPIECETOGETHER
PLAUSIBLESTORIESABOUTWHAT OCCURINTHEFUTURE�4HERESULT
ISAPROCESSTHATCANACCOMMODATETHOUGHTFUL�CREATIVE�ANDNON
THREATENINGDISCUSSIONABOUTTOPICSTHATARENORMALLYPOLITICALLY
CHARGED�,ESSPOWERFULGROUPSCANBEEMPOWEREDTHROUGHSUCH
APROCESSANDMOREPOWERFULGROUPSCANGAININVALUABLEINSIGHT
INTOHOWTHEIRPRACTICESANDPOLICIESAFFECTOTHERGROUPS�

!NEXAMPLEFORTHISISTHEINTEGRATEDECOSYSTEMASSESSMENT
INTHE3ALARDE!TACAMA�#HILE�WHICHLEDTOSEVERALROUNDTABLE
MEETINGSTODEVELOPSCENARIOSFOCUSEDONTHEREGION�SECONOMIC
DEVELOPMENT�)TWASTHElRSTOCCASIONFORREPRESENTATIVESFROM
NEARBYMININGCOMPANIESANDLEADERSOFINDIGENOUSCOMMUNI
TIESTOSITDOWNTODISCUSSTHEIRIDEASANDCONmICTS�&RANCISCA
'REENE�ALOCALANTHROPOLOGISTWHOPARTICIPATEDINTHEEXERCISE�
SAIDTHAThTHISPROJECT�SDISTINCTIVESTAMPHASBEENTHESTRONG
COMPONENTOFPARTICIPATION�PARTICIPATIONNOTONLYINTHESENSE
OFLISTENINGTOANDINCLUDINGTHEOPINIONSOFSOCIALSTAKEHOLDERS
INTERACTINGINTHE3ALAR�BUTALSO;THROUGH=THEMETHODOLOGY
WHEREINTHEEXPERIENCESANDOPINIONSTHATWEREDEVELOPEDWERE
SHAREDBETWEENEVERYONE�THEYWEREUSEDTOBUILDUPTHEBODY
OFTHEPROJECTANDASATOOLWITHWHICHTOPROJECTTHEFUTURE�v
�(�"LANCO�PERSONALCOMMUNICATION�����	


"UILDINGTRUSTANDCOOPERATION
ANDRESOLVINGCONmICTS
3CENARIOSCANBEUSEDTOAIRCONmICTSORBUILDCONSENSUSAMONG
DIVERSESTAKEHOLDERSOVERWHATADESIRABLEFUTUREMIGHTLOOKLIKE�
-ANAGINGNATURALRESOURCESOFTENINVOLVESTRADEOFFSBETWEEN
DIFFERENTECONOMICACTIVITIESANDVALUES�'ETTINGSTAKEHOLDERS
AROUNDTHESAMETABLETODISCUSSTHEIRVISIONSOFFUTURELANDMAN
AGEMENTORECONOMICDEVELOPMENTHELPSBUILDUNDERSTANDING
OFTHESETRADEOFFSANDAGREEMENTONAPPROPRIATEPOLICY�7HEN
BUILDINGANDDISCUSSINGSCENARIOS�HIDDENVALUESANDASSUMP
TIONSAREUNCOVERED�HIGHLIGHTINGPOTENTIALSHAREDVALUESAND
THEROOTOFCONmICTS�4AKINGSTAKEHOLDERSAWAYFROMTHEPRESENT
DAYTOFOCUSONPOSSIBLEFUTURESFACILITATESDISCUSSION�ALLOWING
PARTICIPANTSTODEVELOPAGREATERUNDERSTANDINGOFEACHOTHER�S
POINTOFVIEW�7HILETHEREISNOGUARANTEETHATINCREASEDMUTUAL
RESPECTWILLCARRYOVERTORESOLVINGCURRENTCONmICTS�ITINCREASES

THATPOSSIBILITY�3UCHUSEOFSCENARIOSHASBEENPROPOSEDASPART
OFTHEDEVELOPMENTOFCATCHMENTMANAGEMENTSTRATEGIESUNDER
3OUTH!FRICA�SNEWWATERLAW�2OGERSETAL�����	�

4HEMUTUALTRUSTBUILTAROUNDAREASOFCOMMONINTEREST
CONTRIBUTESTOTHEDEVELOPMENTOFBENElCIALPARTNERSHIPS�!ND
PUBLICPARTICIPATIONCANGENERATEIMPORTANTINSIGHTSTHATCON
TRIBUTETOTHEDESIGNOFPOLICIESBETTERSUITEDTOSERVINGTHOSE
CONCERNED�4HUS�APARTICIPATORYPROCESSWITHINTHECONTEXTOF
SCENARIOPLANNINGCANBEUSEDTOCHALLENGEANDINmUENCETHE
PERCEPTIONSOFBOTHTHOSEINAUTHORITYANDTHOSEATGRASSROOTS�
&OREXAMPLE�INTHE"AN-AE+HONG+HA�-AE#HAEMWATER
SHEDIN4HAILAND�COMPETITIONANDDISPUTESFORWATERWEREES
CALATINGASURBANANDINDUSTRIALUSESEXPANDEDINTHELOWLANDS
ANDDEFORESTATIONFORHIGHINPUTMONOCULTUREINCREASEDINTHE
UPLANDS�5SINGSCENARIOS�UPSTREAMANDDOWNSTREAMINDIG
ENOUSCOMMUNITIES�LOCALAUTHORITIES�ANDRESEARCHERSCAME
TOGETHERTODISCUSSTHEFUTUREOFTHEWATERSHED�!SARESULT�THE
DISPUTEWASEASEDANDLOCALCOMMUNITIESANDADMINISTRATORS
WEREEMPOWEREDTOPLANFORSUSTAINABLENATURALRESOURCEMAN
AGEMENT�4HONGBAIETAL�����	�

3CENARIOANALYSISISAmEXIBLEAPPROACHTHATCANHELPDECI
SIONMAKERSDEALWITHUNCERTAINTIESANDASSUMPTIONSABOUTTHE
FUTUREANDTOEXPLOREPOSSIBLEDEVELOPMENTPATHWAYSANDLONG
TERMCONSEQUENCESOFDECISIONSTAKENTODAY�3CENARIOPLANNING
DOESNOTNECESSARILYPRODUCENEWKNOWLEDGE�BUTAIMSTOCLAR
IFYANDREASSESSWHATISORISNOTKNOWNABOUTTHEDECISIONS�
PROCESSES�ANDDYNAMICSTHATWILLSHAPETHEFUTURE�)TSHOULDBE
STRESSEDTHATSCENARIOPLANNINGDOESNOTDESCRIBETHEFUTUREASIT
WILLACTUALLYTAKEPLACE�BUTINSTEADHIGHLIGHTSPLAUSIBLEFUTURES�
ANDPARTICULARASSUMPTIONSANDTHEIRCONSEQUENCES�

!SWITHOTHERENVIRONMENTALASSESSMENTTOOLS�SCENARIO
RESULTSAREMOSTUSEFULWHENTHEYFRAMETHEREALISSUESATSTAKE
ANDPROVIDEACREDIBLESETOFRESULTSTOHELPDECISIONMAKERSIN
CHOOSINGPOLICIES�ASDESCRIBEDINTHENEXTCHAPTER�"YEMPLOYING
PARTICIPATORYMETHODS�POLICYMAKERSANDOTHERSTAKEHOLDERSCAN
DEVELOPNEW�UNEXPECTEDINSIGHTSINTOECOSYSTEMSERVICETRADE
OFFSANDRISKSIMPLIEDINPOSSIBLEhWAYSFORWARD�vWHICHHELPSTO
CREATEMORESUPPORTFORIMPLEMENTINGPOLICY
AIMEDATADAPTINGTOCHANGINGCONDITIONS�

!#4)/.0/).43
 #ONSIDERHOWTHEMAINUNKNOWNSANDASSUMPTIONS
ABOUTTHEFUTUREMAYAFFECTTHEOUTCOMESOFCURRENT
DEVELOPMENTSTRATEGIESANDPOLICIES�

 #ONVENEAGROUPWITHTHERELEVANTSCIENTIlCANDLOCAL
EXPERTISETOSYSTEMATICALLYTHINKABOUTTHEFUTURE�

 #ONSIDERHOWSCENARIOPLANNINGMIGHTHELPTHE
GROUPTOIDENTIFYFUTURETRADEOFFSAMONGECOSYSTEM
SERVICESANDTHEIRCONSEQUENCESFORDIFFERENT
STAKEHOLDERS�
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7HERETHE-AYOR
ANDTHECOMMUNITY
EXPLORETHEFUTURE

h4HIS REPORT CARD IS LOOKING GOOD� #ONGRATULATIONS�v
SAIDTHE-AYOR�h"UTOURGREATESTCONCERNISTHEFUTURE�7E
WANT TO KNOWWHATWILL HAPPENAS THE REGIONALDEVELOP
MENTUNFOLDS�v

h5NLIKETOMORROW�SWEATHER�INTHISCASEITISNOTPOSSIBLE
TO FORECAST�v RESPONDED THE $EAN� h"UT WE CAN ANTICIPATE
WHATMIGHTHAPPENIFTHINGSGOONEWAYORANOTHER�7ENOW
KNOWTHECURRENTSTATEOFOURREGION�THEMAINTRENDSTHAT
ARETRANSFORMINGIT�ANDTHERANGEOFPOSSIBLECONSEQUENCES
OFOURDECISIONS�.OWWENEEDTOTURNTHISINFORMATIONINTO
PLAUSIBLE SCENARIOS�STORIES ABOUT @WHAT MIGHT HAPPEN BY
����IFx��7ECANNOTASSUMETHATTHEFUTUREWILLBELIKETHE
PAST�ANDSUCHSCENARIOSWILLYIELDINSIGHTSINTOOURASSUMP
TIONSANDTHELIMITSOFOURUNDERSTANDING�

h)T�SMOREORLESSLIKEPLANNINGFORTHENEXTELECTION�vTHE
$EAN CONTINUED� h9OU KNOW WHAT YOUR APPROVAL RATING IS
TODAY�WHAT ISWORKINGANDWHAT ISNOT�ANDYOUKNOWTHE
DATEOF THENEXTELECTION�"UT YOUCANNOTKNOWWHAT YOUR
OPPONENTSWILLDOORWHATSURPRISESMAYHAPPENALONGTHE
WAY�7EALLWISHWECOULDPREDICTTHERESULTSOFTHEELECTION�
BUTWECAN�T�SOYOUNEEDTOIMAGINESEVERALPLAUSIBLETURNOF
EVENTSANDASK@WHATIFx��"YIMAGININGALTERNATIVEFUTURESYOUWILLKNOWHOWTOREACTWHENTHETIMECOMES�v

4HE-AYOR�ANDTHEWHOLE3TEERING#OMMITTEE�LAUGHED�4HE$EANWASONEOFTHEFEWPEOPLEWHOCOULDGET
AWAYWITHMAKINGSUCHFUNOFHIM�

h!NDFORTHATWEPLANTOORGANIZEASERIESOFWORKSHOPSWITHREPRESENTATIVESOFTHEAFFECTEDCOMMUNITIES�vSAID
THE3ECRETARYOF%NVIRONMENT�h7EHOPEALL3TEERING#OMMITTEEMEMBERSWILLPARTICIPATE�v

6ISIONSOFTHEFUTURE�4HATSOUNDSGOOD�THOUGHTTHE-AYOR�IMAGININGANOTHERmATTERINGHEADLINE�

h7EDElNITELYDON�TWANTTOGOTHERE�vSOMEONESAIDAFTERAPROLONGEDSILENCE�4HEYHADlNISHEDREADINGTHE
THIRDSCENARIO�WHICHDIDNOTTELLAmATTERINGSTORYABOUTTHEFUTURE�

/VERTHELASTTHREEMONTHS�THE3ECRETARYOF%NVIRONMENTANDTHETECHNICALTEAMHADCONDUCTEDSIXWORKSHOPSWITHDIF
FERENTCOMMUNITIES�.OWTHEYWEREPRESENTINGTHERESULTSINTHEFORMOFPLAUSIBLESTORIESABOUTTHEFUTUREOF2IO'RANDE�
4HEYHADFORMEDTHREEGROUPS�ONEWITHCOASTALANDLOWLANDSCOMMUNITIES�MOSTLYlSHERMENANDCOMMUNITYLEADERSFROM
THEPOORERNEIGHBORHOODS�ANOTHERWITH.'/S�MUNICIPALAUTHORITIES�ANDBUSINESSREPRESENTATIVESFROMMANUFACTURING�
TOURISM�ANDCOMMERCE�ANDATHIRDONEWITHHIGHLANDFARMERS�TIMBERPRODUCERS�ANDNATIONALAUTHORITIES�

!LLGROUPSDISCUSSEDTHERECENTHISTORYOFTHEREGIONANDVOICEDSOMESIMILARCONCERNS�FOREXAMPLE�h,ET�SNOT
FORGETTHATINTHE����SEXTREMEPOVERTYWASUNHEARDOFINTHISREGION�ANDOURFORESTSWEREPRISTINE�(OWDIDWEGO
FROMTHERETOALLTHESOCIALANDENVIRONMENTALPROBLEMSOFTODAY�v4HEYALSOIDENTIlEDTHEEXPECTATIONS�PROBLEMS�
ANDUNCERTAINTIESFORTHEFUTURERELATEDTOTHEBIOFUELINDUSTRYANDTHENATIONALPLANFORBIOFUELPRODUCTION�0ARTICIPANTS
ENGAGEDINLIVELYCONCEPTUALDISCUSSIONS�h7ENEEDMOREGROWTH�4HAT�SANECESSARYCONDITIONFORIMPROVINGTHEQUAL

4(%$%#)3)/.



ITYOFLIFE�vh.O�7HATWENEEDISBETTERDEVELOPMENT�'ROWTHDOESNOTALWAYSLEADTOBETTERLIVES�OFTENTHEREVERSEIS
TRUE�v	�4HEYALSOEXPLOREDMOREDOWNTOEARTHQUESTIONS�h7HATIFTHEPRICEOFBIOFUELSDOUBLES�7HOWILLSTOPLAND
CONCENTRATION�FOODPRICES�ANDDEFORESTATIONTHEN�vh7HATWILLHAPPENTOWATERQUALITYANDCOASTALlSHERIES�v

4HEGROUPSTHENIDENTIlEDTHEMAINFORCESLIKELYTOSHAPETHEFUTUREANDHOWTHEYMIGHTEVOLVEOVERTHECOMING
DECADES�h7ITHMORECULTIVATEDLANDTHEREWILLBEMOREFERTILIZERANDPESTICIDEINPUT�WITHLESSFORESTTHEWATERmOWS
WILLBEAFFECTED�THOSEARETHEDRIVERSWEMUSTANALYZE�vSOMESAID�h"UTTHOSETHINGSAREDRIVENBYGLOBALIZATION�)T
MAKESNOSENSETOLOOKATAGRICULTURALEXPANSIONWITHOUTLOOKINGATINTERNATIONALTRADEANDNEWSEEDTECHNOLOGIES�v
COUNTEREDOTHERS�

h,ETMETELLYOUABRIEFHISTORYOFTHEFUTURE�vSAIDTHE0ROFESSORTOTHE3TEERING#OMMITTEEASHEBEGANHISPRES
ENTATION�h2EMEMBERTHATTHESESTORIESARENOTPREDICTIONS�4HEYAREJUSTMEANTTOHELPYOUTHINKTHROUGHTHECONSE
QUENCESOFDIFFERENTTYPESOFDECISIONS�-YTEAMHASEXPLOREDTHREESCENARIOS�&IRST�HOWMIGHTOURREGIONLOOKIN����
IFTHECOUNTRYBECOMESAFULLPLAYERINTHEGLOBALECONOMYANDWEADOPTALARGELYREACTIVEAPPROACHTOENVIRONMENTAL
ISSUES�3ECOND�WHATIFTHECOUNTRYADOPTSAMORECRITICALSTANCETOGLOBALIZATIONANDFOCUSESONCOMMUNITYDEVELOP
MENTWITHAMOREPROACTIVEAPPROACHTOENVIRONMENTALISSUES�4HIRD�WHATIFPATTERNSOFINEQUALITYANDAUTHORITARIAN
ISMPREVAILANDENVIRONMENTALISSUESAREADDRESSEDONAREACTIVEBASIS�v

&IRSTSCENARIO�7EBECOMEGLOBALIZED����
)N����INTERNATIONALTRADENEGOTIATIONSlNALLYMADEHEADWAY�ANDTHECOUNTRY
GAINEDBETTERACCESSTOGLOBALMARKETS�4HISEXTERNALCONDITION�THEBIGPOTENTIAL
FORCROPEXPANSION�ALONGWITHTHEEXISTENCEOFAGROWINGPORTANDRELATIVELY
LOWLABORCOSTSPROVIDEDABOOSTTOTHEBIOFUELINDUSTRY�&ARMERSANDMULTINATION
ALSALIKEEXPECTEDTHEDEMANDFORRENEWABLEENERGYTORISETREMENDOUSLYINTHE
FUTURE�ANDTHElRSTBIOFUELRElNERYSTARTEDOPERATINGIN�����WITHTWOMORE
COMPLETEDBY�����

4HEBIOFUELINDUSTRYHADASIGNIlCANTECONOMICIMPACT�ITCREATEDMORETHAN
�����NEWDIRECTANDINDIRECTJOBSANDATTRACTEDOTHERINDUSTRIESTOTHECITY�BUTIT
ALSOCAUSEDFOODPRICESTOINCREASEASMOREITEMSHADTOBEIMPORTEDFROMOTHER
REGIONS�)N����THEPORTWASEXPANDEDANDAFREETRADEZONEWASINTRODUCEDIN
THEHARBOR�%NCOURAGEDBYTHESEDEVELOPMENTS�AlSHPROCESSINGPLANTOPENEDIN
�����ANDLARGERVESSELSOPERATINGINTHEOPENSEASSTARTEDUNLOADINGTHEIRCATCHES
FORPROCESSINGIN2IO'RANDE�)N�����THElRSThDEADZONEvWASDETECTEDINTHE
ESTUARYASHIGHQUANTITIESOFNUTRIENTSFROMTHEUPSTREAMCROPEXPANSIONmOWED
DOWNTHERIVER�ANDDESPITEACAMPAIGNTOSAVETHEMANGROVESTHEDAMAGEWAS
ALREADYIRREPARABLE�WITHCLIMATECHANGEHELPINGTOlNISHTHEMOFF�2EGIONAL'$0
GREWANDPOVERTYDROPPED�ALTHOUGHINEQUALITYREMAINEDHIGH�0OPULATIONALMOST
DOUBLEDBETWEEN����AND�����

7ITHALLTHISECONOMICPROGRESS�THECITYOFFEREDMORESERVICES�ALTHOUGHPREVI
OUSLYRARESOCIALPROBLEMS�SUCHASVIOLENTCRIME�BEGANTOMULTIPLYALONGWITHTHE
POPULATION�!LSO�BYTHEYEAR����TOURISMHADBEENREDUCEDTOATRICKLEASONCE
ATTRACTIVECOASTALANDFORESTAREASWEREDEGRADED�7ATERQUANTITYANDQUALITYBE
CAMETHESINGLEMOSTSERIOUSPROBLEMFORTHECITYADMINISTRATIONASTOOMUCHNITRO
GENANDPESTICIDESWEREWASHEDDOWNTHERIVER�ANDWASTEWATERFROMTHEGROWING
INDUSTRIESPOLLUTEDTHELOWERRIVERANDCOASTALAREAS�-OSTSMALLFARMERSWERENOW

WORKINGINTHECITYINDUSTRYORHADGONEELSEWHEREASTHECOMPETITIONFORLANDHADGROWN�!STHEGLOBALANDREGIONAL
CLIMATECHANGED�THEREGIONSAWANINCREASEINPRECIPITATION�WHICHCOUPLEDWITHLANDUSECHANGEUPSTREAMRESULTED
INFREQUENTmOODINGANDLANDSLIDES�4HEGOVERNMENTSPENTLARGEAMOUNTSBUILDINGmOODCONTROLINFRASTRUCTURE�"Y
�����2IO'RANDELOOKEDVERYMUCHLIKEAGROWINGMIDDLEINCOMEINDUSTRIALCITY�
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3ECONDSCENARIO�#OMMUNITIESlRSTx�
!FTERTHENATURALDISASTERSIN����MANYCITIZENSCONCLUDEDTHATTHEPROBLEMWAS
NOTJUSTCLIMATECHANGEANDINCREASEDPRECIPITATION�BUTALSOTHEWAYLANDWASUSED
INTHEWATERSHED�INPARTICULARTHETYPEOFAGRICULTUREANDTHESHRINKINGFORESTCOVER�
4HESECHANGESWERECONNECTEDTOCONSUMPTIONINTHECITY�FORINSTANCE�THEDE
MANDFORMEATHADRISEN�LEADINGTOANEXPANSIONOFCHICKEN�CATTLE�ANDHOGFARMS
AROUNDTHECITY�WHICH IN TURNHADDRIVENUPDEMANDFOR FEEDMAIZECULTIVATED
BYUPSTREAMFARMERS�4HISINCREASEDDEMANDTOGETHERWITHSTRONGEXTERNALMAR
KETSLEADTOANEXPANSIONOFTHEAREAGROWNUNDERMAIZE�3OILEROSION�INCLUDING
LANDSLIDES�BECAMEASIGNIlCANTPROBLEM�2ESEARCHANDEXTENSIONPROGRAMSWERE
LAUNCHEDTOTESTANDIMPLEMENTIMPROVEDLANDMANAGEMENTMETHODS�4HESEEX
PERIENCESFOCUSEDONTHEINTEGRATEDMANAGEMENTANDMONITORINGOFALLECOSYSTEM
SERVICESPRODUCEDINTHEAREA�!LSO�NEWINCENTIVEMECHANISMSWEREEXPLOREDFOR
FARMERSTOCHANGETHEIRLANDMANAGEMENT�SUCHASNEWINCOMEPOSSIBILITIESFROM
ECOANDAGRITOURISMORPAYMENTSFORIMPROVEDWATERQUANTITYANDQUALITY�

!FTERMUCHRESEARCHANDPUBLICDEBATE�THE2EGIONAL3USTAINABLE"IOFUEL0LAN
WASTURNEDDOWNIN�����.EWFUNDINGFROMINTERNATIONALANDNATIONALSOURCES
ALLOWEDMASSIVEIMPLEMENTATIONOFECOSYSTEMFRIENDLYMANAGEMENTPRACTICES�
INCLUDINGAMORESYSTEMATICMONITORINGOFTHEENVIRONMENT�SOILEROSIONCONTROL
MEASURES�ORGANICFARMING�ANDINTEGRATEDPESTMANAGEMENT�WHICHBY����
WEREWIDESPREADPRACTICES�/VERALLREGIONALGROWTHWASSLOWBUTSTEADY�POV
ERTY�MEASUREDASINCOMEPERHEAD�WASREDUCEDONLYSLOWLYASNEWINCOMEOP
PORTUNITIESGREWFROMTOURISMANDSMALLINDUSTRIALDEVELOPMENTS�"UTINEQUALITY
DIMINISHEDANDENVIRONMENTALQUALITYIMPROVEDSIGNIlCANTLY�REmECTEDINABET
TERQUALITYOFLIFE�ESPECIALLYFORTHEPOOR�"Y�����THEREGIONWASAQUILT�WHERE
AGRICULTURE�FORESTRY�ARTISANALlSHING�ANDUNDISTURBEDNATURALAREASCOEXISTEDWITHAMEDIUMSIZEDCITYWHOSEINCOME
CAMEFROMADIVERSIlEDBASEOFSERVICES�AGRICULTURE�ANDSMALLINDUSTRY�

4HE0ROFESSORWENTONTODESCRIBETHETHIRDSCENARIO�ASTORYOFSOCIALANDENVIRONMENTALDISTRESSTHATSOMETHOUGHT
WASUNDULYCATASTROPHIC�ANDOTHERSVERYREALISTIC�

5NEXPECTEDLY�THESCENARIOSATTRACTEDALOTOFMEDIAATTENTION�ANDTHINGSGOTTRICKYINTHE3TEERING#OMMITTEE�.'/S
USEDTHENEGATIVESCENARIOTOWARNWHATMIGHTHAPPENIFTHE2EGIONAL3USTAINABLE"IOFUEL0LANWASIMPLEMENTED�4HE
BUSINESSSECTORSFELTTHISWASABETRAYALTOTHEPROCESSANDTHREATENEDTOWITHDRAW�ANDTHE0ROFESSORWORRIEDABOUTTHEWAY
INWHICHTHESCENARIOSWEREBEINGINTERPRETED�4HE3ECRETARYOF%NVIRONMENTREALIZEDSHEHADMADEABIGMISTAKEBYNOT
ESTABLISHINGASARULEINTHE#OMMITTEETHATNOINFORMATIONWOULDBEMADEPUBLICUNTILTHEREPORTSHADBEENAPPROVED�

4HE-AYORWASNOTHAPPYnHEDIDNOTLIKEITWHENOTHERSHADTHEUPPERHAND�9ET�HETHOUGHTTHEPROCESSHAD
GONEVERYWELLANDTHAT3TEERING#OMMITTEEMEMBERSWERETOOENGAGEDTOALLOWITTOFOUNDERNOW�(ESAWTHECRISIS
ASANOPPORTUNITYTOSHOWHIMSELFASASTATESMAN�RECONCILINGOPPOSEDINTERESTSFORTHECOMMONGOOD�

(EGOTTHE.'/S�BUSINESSLEADERS�"ISHOP�AND$EANTOHOLDAJOINTPRESSCONFERENCE�h!SYOUHAVESEENFROMTHE
NEWSTHESELASTDAYS�WEFACEATRANSCENDENTDECISIONFOROURCITY�!LLOFUSATTHISTABLEARECONCERNEDWITHOURCOM
MONFUTURE�xv

4HECONFERENCEWASASUCCESS�ANDNOWEVENTHENATIONALPRESSWASWAITINGFORTHEREPORTS�-OREOVER�THEOBSERVER
FROMTHE-INISTRYOF.ATURAL2ESOURCESHADBEENREPORTINGBACKTOTHECAPITALANDWASNOWSUGGESTINGASTRONGERINVOLVE
MENTOFTHENATIONALGOVERNMENTANDTHENEIGHBORINGMUNICIPALITIES�h7EMUSTINVOLVETHEOTHERJURISDICTIONS�4HEYWILLBE
MAKINGDECISIONSDIRECTLYRELEVANTTOYOU�)CANFACILITATEANAPPROACHTOTHEM�vHEHADTOLDTHE-AYORINPRIVATE�

!TTHENEXT3TEERING#OMMITTEEMEETINGALLAGREEDTHEYWOULDNOTREVEALANYSUBSTANTIVEINFORMATIONUNTILTHE
REPORTSWEREAPPROVED�ANDTHEPROCESSCOMPLETEDWITHOUTFURTHERPROBLEMS�
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)NCORPORATEECOSYSTEMSERVICERISKSAND
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2EVIEWTHELEGALFRAMEWORKANDPOLICYOPTIONS
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!
CHIEVINGDEVELOPMENTGOALS�WHETHERREDUCING
POVERTYORBUILDINGANAGRICULTURALEXPORTINDUS
TRY�DEPENDSONANDAFFECTSTHEHEALTHOFECOSYSTEM
SERVICES�4HISCHAPTEROUTLINESFOURSTEPSFORCHOOS
INGANDIMPLEMENTINGPOLICIESTOSUSTAINTHE

ECOSYSTEMSERVICESTHATUNDERLIEDEVELOPMENT�
5SETHElNDINGSFROMTHEASSESSMENTOFECOSYSTEMSERVICES
�CHAPTER�	ANDLEARNINGSFROMTHESCENARIOS�CHAPTER�	TO
REVISEADEVELOPMENTSTRATEGYBYTAKINGECOSYSTEMSERVICE
RISKSANDOPPORTUNITIESINTOACCOUNT�
2EVIEWTHERANGEOFPOLICYOPTIONSAVAILABLETOINmUENCE
THEDRIVERSOFCHANGEINECOSYSTEMSERVICES�
#HOOSEPOLICIESBASEDONTHEIREFFECTIVENESSININmUENCING
THEDRIVERSOFECOSYSTEMCHANGE�AND
!DOPTALEARNINGAPPROACHTOIMPLEMENTINGPOLICIES�
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!DEVELOPMENTGOALANDINITIALASSUMPTIONSABOUTASTRATEGY
TOACHIEVEITSTEERTHEEARLYSTAGESOFDECISIONMAKING�)NTHE
2IO'RANDESTORY�ANATIONALPOLICYTOENCOURAGEPRODUCTIONOF
BIOFUELSTRIGGERSAPROPOSALTOBUILDABIOFUELPLANTINTHECITY�
!TTHESAMETIME�THEMAYORRATESTHENEEDTOSTOPmOODINGAND
SUPPLYCLEANWATERASHIGHPRIORITIESINBUILDINGALIVABLECITY�

"EFORECHOOSINGPOLICIES�ADECISIONMAKERSUCHASTHE-AYOR
NEEDSTOTAKESTOCKOFWHATHEHASLEARNEDDURINGEARLIERPHASESOF
THEDECISIONPROCESSBYTAKINGAN%COSYSTEM3ERVICES!PPROACH�
4HERISKSANDOPPORTUNITIESTHATSTEMFROMECOSYSTEMSERVICE
IMPACTSANDDEPENDENCIESANDINSIGHTSFROMSCENARIOSWILLBOTH

HELPANSWERTHEFOLLOWINGQUESTIONS
USEFULINFRAMINGTHEREVISION�

s

s

s

s

#HOOSING0OLICIESTO
3USTAIN%COSYSTEM3ERVICES

#ANTHESTRATEGYBEREVISEDTOREDUCEOR
MANAGEITSIMPACTSONECOSYSTEMSERVICES�
-ANYCOUNTRIESSUCHAS4HAILANDHAVECONVERTEDMANYOFTHEIR
MANGROVESTOSHRIMPFARMSINRECENTYEARSTOMEETEXPORTDE
MAND�ASDESCRIBEDINCHAPTER��4HELOSSOFMANGROVESANDTHE
SPAWNINGGROUNDSTHEYPROVIDEFORlSH�COMBINEDWITHPOLLU
TIONFROMSHRIMPFARMS�DEGRADELOCALCAPTURElSHERIESANDTHE
CAPACITYOFMANGROVESTOPROTECTAGAINSTSTORMS�)MPACTSSUCHAS
THESECANHAVEDISPROPORTIONATEEFFECTSONSOMEPARTSOFSOCIETY�
PARTICULARLYTHEPOORLIVINGINCOASTALCOMMUNITIES�4OADDRESS
THESEIMPACTS�AQUACULTURESTRATEGIESCANBEREVISEDTOBEMORE
SUSTAINABLETHROUGHTHEUSEOFCERTIlCATIONPROGRAMS�'OVERN
MENTANDLARGERETAILERSCANHELPDRIVECERTIlCATIONBYADOPTING
SUSTAINABLEPROCUREMENTPOLICIES�&OREXAMPLE�7AL-ART�A
MAJORPURCHASEROFSHRIMPFROM4HAILAND�PLANSTOONLYPUR
CHASESHRIMPFROMFARMSCERTIlEDUNDERSTANDARDSDRAWNUPBY
THE'LOBAL!QUACULTURE!LLIANCE�(UDSONAND7ATCHARASAKWET
�����0HILLIPSAND3UBASINGHE����	�

4HE2IO'RANDESCENARIOSILLUSTRATETHATIFFARMERSCON
VERTLARGEAMOUNTSOFLANDNOWFORESTEDTOGROWINGCROPSFOR
BIOFUEL�THEWATERSHED�SABILITYTOCONTROLmOODWATERSANDlLTER
DRINKINGWATERWOULDBEFURTHERREDUCED�2UNOFFOFFERTILIZER
ANDPESTICIDESAFTERSTORMSWOULDLIKELYDAMAGEWATERQUALITY�
4HUSFURTHERLANDCONVERSIONWOULDLIKELYREQUIRETHATTHECITY
SUBSTITUTEEXPENSIVEPHYSICALSTRUCTURESFORTHEWASTETREAT
MENTSERVICEPREVIOUSLYSUPPLIEDBYECOSYSTEMS�2IO'RANDE
COULDWORKWITHPARTNERSTOREVISETHEAPPROACHTOBIOFUELSBY
INTRODUCINGA2EGIONAL3USTAINABLE"IOFUEL0LANTOINCORPORATE
MEASURESSUCHASPROTECTINGWETLANDSANDREQUIRINGBESTMAN
AGEMENTPRACTICESTHATAVOIDORREDUCERUNOFFFROMPESTICIDES�

#ANTHESTRATEGYBEREVISEDTOREDUCEITS
DEPENDENCEONECOSYSTEMSERVICESBYUSING
THEMMOREEFlCIENTLY�
)NCREASINGEFlCIENCYCANOFTENBEAPARTOFSTRATEGIESTHATDE
PENDONPROVISIONINGECOSYSTEMSERVICES�&OREXAMPLE�PRODUC
TIONTECHNIQUESMAYBEIMPROVEDTOUSEALLPARTSOFAPROVI
SIONINGSERVICESUCHASTIMBERPREVIOUSLYWASTEDBUTNOWUSED
TOMAKEMULCHORCOMPOSITEBOARD�ORASASOURCEOFENERGYIN
WOODlREDBOILERS�(OWEVER�IFINCREASEDEFlCIENCYISASSOCIATED
WITHANINCREASEINPRODUCTIONITWILLNOTREDUCEDEPENDENCY�

4HENATIONALBIOFUELSGOALFOCUSEDONINCREASINGBIOFUELS
PRODUCTIONINTHE2IO'RANDESTORY�)TDIDNOTADDRESSECOSYS

+%9,%!2.).'3
$EVELOPMENTSTRATEGIESCANINCORPORATERISKSAND
OPPORTUNITIESTOHELPMAINTAINECOSYSTEMSERVICES�
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TEMSERVICES�0REPARATIONOFTHE2EGIONAL3USTAINABLE"IOFUEL
0LANOFFERSACHANCETOTAKEADVANTAGEOFTHEOPPORTUNITIESTO
REDUCETHESTRATEGY�SDEPENDENCEONTHEPROVISIONINGSERVICES
OFFRESHWATERANDLAND�!LTERNATIVETECHNOLOGIESFORBIOFUEL
PRODUCTIONCANMINIMIZEWATERQUALITYPROBLEMSANDCROPLAND
EXPANSIONATTHEEXPENSEOFFOODPRODUCTION�&OREXAMPLE�
EMERGINGCELLULOSICTECHNOLOGYALLOWSFORTHEJOINTPRODUCTION
OFFOODANDFUELWITHTHESAMECROPBYUSINGPREVIOUSLYUNUSED
lBERSFORFUEL�

#ANTHESTRATEGYBEREVISEDTOINCREASE
THESUPPLYOFECOSYSTEMSERVICESTHATIT
DEPENDSONORAFFECTS�
/PPORTUNITIESTOINCREASETHESUPPLYOFECOSYSTEMSERVICES
OFTENINVOLVECREATINGECONOMICOROTHERINCENTIVESFORTHOSE
INAPOSITIONTORESTORE�MAINTAIN�ORENHANCESERVICES�4HIS
MAYMEANPAYINGPEOPLETOSUSTAINECOSYSTEMSERVICES�SUCH
ASPAYINGFARMERSTOREDUCENUTRIENTRUNOFFINTOWATERWAYS	OR
INVESTINGINACTIONSTHATRESTOREECOSYSTEMSERVICES�

)NVESTINGINECOSYSTEMRESTORATIONISTHEAPPROACHBE
INGTAKENIN0ANAMA�.AVIGATIONOFTHE0ANAMA#ANALSAVES
WEEKSANDMILLIONSOFDOLLARSINSHIPPING�BUTITDEPENDSONA
STEADYSUPPLYOFWATERANDACLEARSHIPPINGCHANNEL�$EFORES
TATIONOFLANDSSURROUNDINGTHECANALTHREATENSITSOPERATIONS
BYINCREASINGEROSIONRATES�CAUSINGTHECANALTOlLLWITHSILT�
ANDDISTURBINGNATURALRUNOFFRATES�MAKINGWATERLEVELSIN
THECANALMOREERRATIC�&OREST2E�ASPECIALISTINSURANCEENTITY�
REALIZEDTHATTHECOSTOFRESTORINGFORESTSAROUNDTHECANALWAS
LESSTHANTHECOSTSTHATMAJORSHIPPINGANDINSURANCECOM
PANIESFACEDINTHEFORMOFHIGHERPREMIUMSANDTHERISKOF
PAYINGCLAIMSIFTHECANALHADTOBECLOSED�4HECOMPANYHAS
CONVINCEDINSURANCEPROVIDERSANDCOMPANIESTHATRELYONTHE
CANALTOlNANCEREFORESTATIONTOINCREASEEROSIONCONTROLAND
WATERREGULATIONSERVICES�

2EFORMULATINGASTRATEGYWILLOFTENLEADTORETHINKINGWHO
ISINCLUDEDINTHEPROCESSOFSELECTINGPOLICIES�)N.EW9ORK�S
DECISIONTOCONTINUETORELYONWATERSHEDlLTRATIONRATHER
THANBUILDATREATMENTPLANT�A#OALITIONOF7ATERSHED4OWNS
EMERGEDTOPROVIDEAVOICEFOR��TOWNSWESTOFTHE(UDSON
2IVER�4HETOWNSFEAREDTHATTHISSTRATEGYWOULDRESULTIN
STImINGECONOMICDEVELOPMENT�REDUCINGPROPERTYVALUES�AND
ERODINGTHELOCALTAXBASE�&INNEGAN�����3CHNEEWEISS����	�
4OWNSPEOPLEBECAMEKEYPARTICIPANTSALONGWITHENVIRON
MENTALORGANIZATIONSANDGOVERNMENTAGENCIESINNEGOTIATING
THENEXTSTAGEOFPOLICY�LEADINGTOCOMPENSATIONFORLANDUSE
RESTRICTIONSTOPROTECTTHECITY�SWATERSUPPLY�

/NCEASTRATEGYHASBEENREVISEDTOTAKEINTOACCOUNTECOSYS
TEMSERVICERISKSANDOPPORTUNITIESIDENTIlEDINTHEASSESSMENT
ANDSCENARIOS�THEDECISIONMAKERISREADYTOLOOKATSPECIlC
POLICYOPTIONSTOSUSTAINECOSYSTEMSERVICES�

2%6)%74(%,%'!,&2!-%7/2+
!.$0/,)#9/04)/.3&/23534!).).'
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'ROWINGEXPERIENCEDEMONSTRATESHOWPOLICIESFOCUSEDON
ECOSYSTEMSERVICESCANBECOMEANINTEGRALPARTOFDEVELOPMENT
STRATEGIES�!FTERBRIEmYREVIEWINGTHEIMPORTANTROLEOFTHEEX
ISTINGLEGALFRAMEWORK�THISSECTIONOUTLINESTHERANGEOFPOLICY
OPTIONSFORSUSTAININGECOSYSTEMSERVICES�

,EGALFRAMEWORK
!GOVERNMENT�SLAWSPROVIDETHEFRAMEWORKFORADOPTINGAND
APPLYINGPOLICIESTOSUSTAINECOSYSTEMSERVICES�4HEYMAYBE
NATIONALORSUBNATIONALLAWSTHATGOVERNOWNERSHIP�TAXATION�
ANDUSEOFLANDANDNATURALRESOURCES�)NSOMECASES�INTERNA
TIONALAGREEMENTSESTABLISHBASICPRINCIPLES�.ATIONALCONSTITU
TIONSOFTENGUARANTEETHERIGHTSOFCITIZENSTOOBTAININFORMA
TIONANDTOTAKEPARTINDECISIONMAKING�,OCALCOMMUNITIES
CANUSETHESERIGHTSTOPARTICIPATEINANDHOLDGOVERNMENT
AGENCIESACCOUNTABLEFORDECISIONSAFFECTINGECOSYSTEMSERVICES�

,AWSGOVERNINGWHOOWNSANDWHOCANUSELANDANDOTHER
RESOURCESAREPARTICULARLYIMPORTANTFORECOSYSTEMSERVICES�)FTHE
LAWISNOTCLEARABOUTWHOHASACCESS�FORINSTANCE�TOAFOREST
ANDITSPRODUCTS�THELAWMAYNEEDTOBEAMENDEDBEFOREPOLI
CYTOSAFEGUARDECOSYSTEMSERVICESCANBEPUTINPLACE�)FFARMERS
ARETOBEPAIDFORMAINTAININGWOODLAND�THEIRLEGALACCESSTO
THELANDNEEDSTOBECLEAR�4HISISONEREASONSOMECOUNTRIES
HAVEREVISEDTHEIRLAWSTOPROVIDEACLEARERROLEFORLOCALCOM
MUNITIESINMANAGINGFORESTSANDlSHERIES�72)ETAL��������	�

4HELEGALFRAMEWORKOFTENMANDATESHOWECOSYSTEM
SERVICESMAYBEUSEDANDHOWHUMANACTIVITIES�THEDRIVERS
OFCHANGE�THATAFFECTSERVICESAREMANAGED�)NSOMECASES�
PARTICULARUSESOFARESOURCEMAYBESUBSIDIZEDTOENCOURAGE�
SAY�PRODUCTIONOFACROPLIKECORNORCOTTON�)NACOASTALAREA�

&ORESTSPROVIDETHE0ANAMA#ANALWITHEROSIONCONTROLANDWATER
REGULATIONSERVICES�HELPINGTOKEEPTHEWATERWAYOPENFORBUSINESS�
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CONSTRUCTIONMAYBELIMITEDBUTRECREATIONENCOURAGEDBY
ZONINGTHELANDFORTHATUSE�,ANDMAYALSOBEDESIGNATEDASA
GOVERNMENTOWNEDFOREST�ANAGRICULTURALRESERVE�ORAPRO
TECTEDAREAFORWILDLIFEANDBIODIVERSITY�

,AWSALSODETERMINEHOWPARTICULARACTIVITIESMAYBECARRIED
OUT�4HEYMAYREQUIREANENVIRONMENTALIMPACTASSESSMENT
BEFOREAPROJECTCANBEUNDERTAKEN�4HEYMAYCONTROLHOWA
RESOURCESUCHASAFORESTORWATERCANBEUSED�4HEYOFTENSET
OVERALLGOALSANDESTABLISHALICENSINGORPERMITTINGPROGRAMTO
ACHIEVETHEM�3OUTH!FRICA�S.ATIONAL7ATER!CTPROVIDESAN
EXAMPLEOFHOWLAWSMAYBEWRITTENTORECOGNIZETHEIM
PORTANCEOFSUSTAININGECOSYSTEMSERVICES�)TSETSOUTGUIDING
PRINCIPLESOFSUSTAINABILITYANDEQUITYINTHEhPROTECTION�USE�
DEVELOPMENT�CONSERVATION�MANAGEMENT�ANDCONTROLOFWATER
RESOURCES�v&ORANYSIGNIlCANTWATERSOURCETHELAWESTABLISHES
BOTHAHUMANNEEDSRESERVEFORTHEESSENTIALNEEDSOFINDI
VIDUALS�DRINKINGWATER�FOODPREPARATION�ANDHYGIENE	AND
ANECOLOGICALRESERVETOPROTECTAQUATICECOSYSTEMS�WHICHTHE
GOVERNMENTISREQUIREDTODETERMINE�)TMAYISSUEWATERUSE
LICENSESFORPERIODSOFUPTO��YEARS�$EPARTMENTOF7ATER
!FFAIRSAND&ORESTRY����	�

4HECAPACITYTOENFORCELAWSANDAVOIDCORRUPTIONISA
CRUCIALELEMENTINMAKINGTHELEGALSTRUCTUREEFFECTIVE�,AWS

AREMORELIKELYTOBEEFFECTIVEWHENACCOMPANIEDBYSTRONG
EDUCATIONPOLICIES�ECONOMICANDlNANCIALINCENTIVESTHAT
ALIGNBEHAVIORWITHLAWS�INDICATORSOFPERFORMANCEAND
TRANSPARENCY�CLEARMANAGEMENTSTANDARDS�ANDINVESTMENT
INENVIRONMENTALANDNATURALRESOURCEMANAGEMENT�)RWIN
AND2ANGANATHAN����	�4HESEAREAMONGTHEPOLICYOPTIONS
DISCUSSEDINTHENEXTSECTION�

0OLICYOPTIONS
!S DISCUSSED IN CHAPTER ��
ECOSYSTEM SERVICES COME
INTO PLAY IN ANY OF A WIDE
RANGEOFPOLICYPROCESSES�!
DECISIONMAKERMAYBEDE
VISINGATAXPOLICY�APOVERTY
REDUCTIONORWATERMANAGEMENTPLAN�INCENTIVES
FORADOPTINGNEWENERGYTECHNOLOGY�ORASETOF
INDICATORSFORTHEECONOMY�3UCHINSTANCESNEEDTOINCLUDE
POLICIESADDRESSINGECOSYSTEMSERVICES�!GROWINGLISTOFPOLICIES
THATSHOWPROMISEOFSUSTAININGECOSYSTEMSERVICESHASEMERGED
�SEE4ABLE���	�!SEXPERIENCEINCREASES�THELISTCANBEUPDATED
THROUGHAPROCESSTHATALLOWSUSERSTOSHARETHEIRLEARNINGS�4HE
POLICIESFALLINTOFOURCATEGORIES�CORRESPONDINGTOTHEENTRY
POINTSINTRODUCEDINCHAPTER��NATIONALANDSUBNATIONAL
POLICIES�ECONOMICANDlSCALINCENTIVES�SECTORPOLICIES�AND
GOVERNANCE�3OMEOPTIONSCANBECONSIDEREDINMORETHANONE
CATEGORY�&OREXAMPLE�EASEMENTSCANBEVIEWEDBOTHASAN
ECONOMICINCENTIVEANDASASECTORPOLICY�

#(//3%0/,)#)%34/3534!).
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!FTERANALYZINGEXISTINGLEGALFRAMEWORKSANDREVIEWINGTHE
RANGEOFPOLICYOPTIONS�ADECISIONMAKERISREADYTOSELECTTHE
MOSTEFFECTIVEMIXOFPOLICIESFORCARRYINGOUTADEVELOPMENT
STRATEGY�4HISSECTIONPRESENTSSIXCRITERIATOCONSIDERWHEN
CHOOSINGPOLICIES�SEE4ABLE���	�)TTHENILLUSTRATESHOW2IO
'RANDEMIGHTSELECTTHEPOLICIESTOADDRESSTHEECOSYSTEMDRIVER
OFLANDCONVERSION�

7ITHTHESEDESIGNCRITERIAINMIND�ADECISIONMAKERCAN
SELECTTHEPOLICYOPTIONSIN4ABLE���THATWILLMOSTEFFECTIVELY
SUSTAINTHECAPACITYOFECOSYSTEMSERVICESTOMEETTHENEEDSOF
PEOPLEANDINDOINGSOSTRENGTHENTHEDEVELOPMENTSTRATEGY�

)N2IO'RANDE�THE3ECRETARYOF%NVIRONMENTANDHER
STAFFARELIKELYTOFOCUSONAPPROACHESTOLIMITTHERISKSOF
mOODINGANDPOLLUTIONANDTOTAKEADVANTAGEOFOPPORTUNITIES
TOINCREASETHESUPPLYOFWATERlLTRATIONSERVICESFROMFORESTS

+%9,%!2.).'3
0OLICIESCANSPURINVESTMENT
INECOSYSTEMSERVICES�

4HERULEOFLAWPLAYSANESSENTIALROLEINSUSTAININGECOSYSTEMSERVICES�
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0OLICY/PTION

0OTENTIALVALUE
FORSUSTAINING
ECOSYSTEM
SERVICES

#HALLENGESINDESIGNAND
IMPLEMENTATION %XAMPLESOFEXPERIENCE

.ATIONALANDSUBNATIONALPOLICIES

-AINSTREAMECOSYSTEM
SERVICESINTOECONOMICAND
DEVELOPMENTPLANNING

!DDRESSESINDIRECTDRIV
ERSOFECOSYSTEMCHANGE
OVERTHELONGERTERM
BYINCLUDINGECOSYSTEM
SERVICESINPOVERTYREDUC
TIONSTRATEGIES�NATIONAL
ECONOMICANDDEVELOP
MENTPLANS�ORCOUNTRY
ASSISTANCESTRATEGIES

/VERCOMINGSEPARATEAGENCYMAN
DATES�INTEGRATINGDIFFERENTSKILLS
ANDPERSPECTIVES�ALIGNINGWITH
OTHERPOLICIESSUCHASlNANCIALAND
ECONOMICINCENTIVES

4ANZANIA�S����.ATIONAL3TRATEGYFOR'ROWTHAND2EDUCTION
OF0OVERTYEXPLICITLYRECOGNIZESMANYOFTHEDRIVERSOFECOSYS
TEMSERVICEDEGRADATIONASIMPEDIMENTSTOPOVERTYREDUCTION�
4HESTRATEGYSETSGOALSTOADDRESSTHESEDRIVERS�ESTABLISHESA
SETOFPOVERTYENVIRONMENTINDICATORS�ANDINCLUDES��ENVI
RONMENTALTARGETS�!SSEYETAL�����	�

)NCLUDEINVESTMENTSIN
ECOSYSTEMSERVICESIN
GOVERNMENTBUDGETING

-AKESTHECRUCIAL
LINKBETWEENPOLICIES
FOCUSEDONECOSYSTEM
SERVICESANDPROVIDING
FUNDSTOCARRYTHEMOUT

)MPROVINGABILITYTOVALUEAND
INTEGRATEECOSYSTEMSERVICESIN
COSTBENElTANALYSISANDIDENTIFY
INGSPECIlCINVESTMENTSTOSUSTAIN
THEM

5+4REASURYDREWONTHE-ILLENNIUM%COSYSTEM!SSESSMENT
INPREPARINGITS#OMPREHENSIVE3PENDING2EVIEWOFGOVERN
MENTFUNDING�.OTESTHAT!SSESSMENTISRELEVANTTOACHIEVING
SUSTAINABLEGROWTH�EMPLOYMENT�SECURITYANDEQUITY�AND
THAT4REASURYWILLAIMTORELEASERESOURCESTOMEETENVIRON
MENTALCHALLENGES�5+(OUSEOF#OMMONS%NVIRONMENTAL
!UDIT#OMMITTEE����	�

%STABLISHPROTECTEDAREAS (ELPSPROTECTECO
SYSTEMSANDTHEIR
ASSOCIATEDSERVICESFROM
DRIVERSOFOVEREXPLOITA
TIONANDCONVERSION

)NCORPORATINGGOALOFSUSTAINING
ECOSYSTEMSERVICESINTOSITESELEC
TION�LINKINGBIODIVERSITYCONSERVA
TIONANDSUSTAININGECOSYSTEM
SERVICEGOALS

)NCLUDINGLOCALCOMMUNITIES�TAKINGA
LANDSCAPEAPPROACHTHATRECOGNIZES
DRIVERSOFCHANGEOUTSIDETHEPRO
TECTEDAREA�ANDENSURINGlNANCIAL
SUSTAINABILITY

)N�����3T�,UCIADESIGNATEDMARINERESERVESWITHTHEINVOLVE
MENTOFLOCALPEOPLEANDBUSINESSES�LEADINGTOREGENERATION
OFMANGROVEFORESTS�72)ETAL�����������	�

)N�����!USTRIAESTABLISHED��YEARCONTRACTSWITHALLFOREST
OWNERSREQUIRINGTHEMTOPROTECTTHELAND�&INANCIALCOM
PENSATIONWASOFFEREDTOOWNERSWHOLOSTINCOME�(ACKLAND
2OHRICH����	�

%CONOMICANDlSCALINCENTIVES

5SETAXDEDUCTIONS
ANDCREDITSTOENCOURAGE
INVESTMENTINANDPURCHASE
OFECOSYSTEMSERVICES

0ROVIDESECONOMIC
INCENTIVETOMANAGE
ECOSYSTEMSINWAYSTHAT
SUSTAINSERVICES

!VOIDINGEQUITYPROBLEMSORPRO
TECTINGONESERVICEATTHEEXPENSE
OFOTHERS

5�3�LAWGIVESLANDOWNERSTAXDEDUCTIONSFORDONATING
CONSERVATIONEASEMENTS�WHICHRESTRICTUSEOFTHEPROPERTYTO
PROTECTASSOCIATEDRESOURCES�(OUSE����	�

%STABLISHFEESFORUSEOF
RESOURCESORSERVICES

2EDUCESWASTEOF
RESOURCE

!VOIDINGEQUITYISSUES�WHERE
THOSEWITHLOWERINCOMESARELESS
ABLETOPAYANDBALANCINGNUMBER
OFUSERS

)N#OLOMBIA�#AUCA6ALLEYWATERASSOCIATIONSVOLUN
TARILYAGREEDTOINCREASEUSERFEESPAIDTOTHELOCALUTILITY
INEXCHANGEFORIMPROVEDWATERSHEDMANAGEMENT�4HE
ASSOCIATIONSAIMTOIMPROVESTREAMmOWFORTHEBENElTOF
AGRICULTURALPRODUCERS�&!/����	�

5SETAXESOROTHERPUBLIC
FUNDSTOPAYFORTHEMAIN
TENANCEOFREGULATINGAND
CULTURALSERVICES

#REATESECONOMIC
INCENTIVETOSUPPLY
SERVICESTHATDONOT
NORMALLYHAVEAMARKET
VALUE

-AINTAININGONESERVICEATTHE
EXPENSEOFOTHERS�AVOIDING
CREATINGEQUITYISSUESSUCHASLOSS
OFHARVESTRIGHTSORINELIGIBILITY
BECAUSEOFLACKOFTENURE

$EPENDINGONSTILLEMERGING
MARKETINFRASTRUCTURESUCHAS
QUANTIlCATION�VERIlCATION�AND
MONITORINGTOOLS

)NFORMINGPUBLICABOUTUSEOF
FUNDSTOPROVIDEACCOUNTABILITY

4HE5+.ITRATE3ENSITIVE!REAS�.3!	3CHEMEUSESDIRECT
GOVERNMENTPAYMENTSTOCOMPENSATEFARMERSFORADOPTING
MANAGEMENTPRACTICESTHATREDUCEDLEACHINGOFNITRATESINTO
GROUNDWATER�)5#.����	�

!#OSTA2ICANFUNDMAINLYFROMFUELTAXREVENUESPAYSFOREST
OWNERSFORWATERSHEDPROTECTION�0ERROT-AÔTREAND$AVIS
����	�

"ELIZECHARGESFOREIGNTOURISTSACONSERVATIONFEE�WHICH
FUNDSATRUSTDEDICATEDTOTHESUSTAINABLEMANAGEMENTAND
CONSERVATIONOFPROTECTEDAREAS�#ONSERVATION&INANCE!LLI
ANCE����	�

2EDUCEPERVERSESUBSIDIES 2EMOVESINCENTIVEFOR
INTENSIVEPRODUCTION
OFPROVISIONINGSERVICES
ATEXPENSEOFOTHER
SERVICES

/VERCOMINGVESTEDINTERESTSINMAIN
TAININGSUBSIDIES�CREATINGMECHA
NISMSTOTRANSFERREDUCTIONINSUBSI
DIESTOPAYMENTSFORMAINTENANCEOF
REGULATINGANDCULTURALSERVICES

!SARESULTOFEUTROPHICATIONOFWATERWAYSANDTHREATSTO
DRINKINGWATERSUPPLY�MANY!SIANCOUNTRIESHAVEREDUCED
FERTILIZERSUBSIDIES�INCLUDING0AKISTAN�FROM����MILLIONTO
��MILLIONPERYEAR	�"ANGLADESH����MILLIONTO��	�ANDTHE
0HILIPPINES����MILLIONTO��	�-YERS����	�

4ABLE���0OLICY/PTIONSFOR3USTAINING%COSYSTEM3ERVICES�

�"RIANNA0ETERSONPROVIDEDMANYOFTHEEXAMPLESOFEXPERIENCEINCLUDEDINTHISTABLE�

%#/3934%-3%26)#%3�!'5)$% &/2$%#)3)/.-!+%23



4ABLE���0OLICY/PTIONSFOR3USTAINING%COSYSTEM3ERVICES�CONTINUED	

0OLICY/PTION

0OTENTIALVALUE
FORSUSTAINING
ECOSYSTEM
SERVICES

#HALLENGESINDESIGNAND
IMPLEMENTATION %XAMPLESOFEXPERIENCE

%CONOMICANDlSCALINCENTIVES�CONTINUED	

3ETLIMITSANDESTABLISH
TRADINGSYSTEMSFORUSE
OFECOSYSTEMSANDTHEIR
SERVICES

!CHIEVESMORECOSTEF
FECTIVEIMPROVEMENTSIN
ECOSYSTEMSERVICESTHAN
CONVENTIONALREGULATORY
APPROACHES

%NSURINGLIMITISSTRINGENTENOUGHTO
PROVIDEANINCENTIVETOPARTICIPATE

!LLOCATINGPERMITSORCREDITSIN
CASESOFUNCLEARPROPERTYRIGHTS

+EEPINGTRANSACTIONCOSTSMANAGE
ABLE�ESPECIALLYFORNONPOINTSOURCES

)N�����.EW*ERSEYESTABLISHED4RADABLE0INELANDS$EVEL
OPMENT#REDITSTOLIMITDEVELOPMENTINENVIRONMENTALLY
SENSITIVEAREASANDALLOWPROSPECTIVEDEVELOPERSTOTRADE
FORDEVELOPMENTRIGHTSONAVAILABLELAND�,ANDELL-ILESAND
0ORRAS����	�

)N�����!USTRALIAESTABLISHEDA7ATER4RANSPIRATION#REDITS
3CHEME�TOREDUCERIVERSALINITY�"RAND����	�

5NDERITS.ATIONAL7ATER)NITIATIVE�!USTRALIASETSLIMITSONWA
TERUSEINTHE-URRAY$ARLING"ASINAND�ASOF*ANUARY�����
THEBASINSTATESAREABLETOBUYANDSELLPERMANENTWATER
ENTITLEMENTS�0ARLIAMENTOF!USTRALIA����	�

&UNDVALUATIONOF
ECOSYSTEMSERVICESAND
RESEARCHINTOIMPROVING
VALUATIONMETHODS

)NCREASESSOCIETAL
AWARENESSOFTHEVALUE
OFECOSYSTEMSERVICES
ANDSTRENGTHENSCOST
BENElTANALYSISFOR
PUBLICDECISIONS

$EALINGWITHTECHNIQUESFORVALU
INGECOSYSTEMSERVICESTHATARESTILL
INTHEIRINFANCY

$ISCREDITINGECOSYSTEMSERVICEAP
PROACHBYOVERESTIMATINGVALUES

!STUDYFOUND#ANADA�S-ACKENZIE7ATERSHED�S��ECOSYSTEM
SERVICESWORTHNEARLY����BILLIONUNDISTURBED�OFFERINGNEW
PERSPECTIVEOFECONOMICBENElTSANDCOSTSOFPROPOSEDGAS
PIPELINE�#ANADIAN0ARKSAND7ILDERNESS3OCIETY����	�

!STUDYFOUNDTHATONASINGLE#OSTA2ICANFARMNATURAL
POLLINATIONBYINSECTSINCREASEDCOFFEEYIELDS��PERCENTON
PLOTSTHATLAYWITHINAKILOMETEROFNATURALFOREST�SERVICE
WORTHAPPROXIMATELY��������2ICKETSETAL�����	�

5SEPROCUREMENTPOLICIESTO
FOCUSDEMANDONPRODUCTS
ANDSERVICESTHATCONSERVE
ECOSYSTEMSERVICES

#REATESINCENTIVESFOR
SUPPLIERSTOADOPT
APPROACHESTHATARE
ECOSYSTEMFRIENDLY

!VOIDINGHIGHTRANSACTIONCOSTSOF
DEMONSTRATINGRESPONSIBLEBEHAVIOR

)MPLEMENTINGCOSTEFFECTIVEMONI
TORINGANDVERIlCATIONSYSTEMS

5+'OVERNMENTTIMBERPROCUREMENTPOLICYSTIPULATESTIMBER
MUSTCOMEFROMLEGALANDSUSTAINABLESOURCES�#0%4����	�

3UPPORTWETLANDBANKING
SCHEMES

0ROVIDESWAYOFMAIN
TAININGOVERALLSERVICES
PROVIDEDBYWETLANDS
BYREQUIRINGSUBSTITU
TIONBYDEVELOPERS

%NSURINGTHATSUBSTITUTEDWETLANDS
AREOFEQUALVALUETOTHOSEDESTROYED

%NSURINGEQUITYFORLOCALPOPULA
TIONSWHOLOSESERVICES

7ETLANDBANKINGSCHEMESIN#ALIFORNIAALLOWDEVELOPERS
WHODESTROYWETLANDSTOOFFSETTHEENVIRONMENTALDAMAGE
BYPAYINGTOPROTECTASENSITIVEWETLANDINANOTHERLOCATION
�/FlCEOF0OLICY�%CONOMICS�AND)NNOVATIONAND/FlCEOF
7ATER����	�

3ECTORPOLICIES

)NCLUDEECOSYSTEM
SERVICESINSECTOR
POLICIESANDSTRATEGIC
ENVIRONMENTAL
ASSESSMENTS

'OESBEYONDADDRESSING
IMPACTSOFECONOMIC
DEVELOPMENTTOLOOKAT
DEPENDENCEONSERVICES

"ROADENSSCALEOFANALYSIS

$EALINGWITHLIMITEDEXPERIENCE
OFPUBLICSECTORUSING%COSYSTEM
3ERVICES!PPROACHINDECISION
PROCESSESANDLIMITEDINFORMATION
ONECOSYSTEMSERVICES

3OUTH!FRICA�S7ORKINGFOR7ATER0ROGRAMCOMBINES
SOCIALDEVELOPMENTGOALSOFJOBCREATIONANDPOVERTY
RELIEF�ANDAGRICULTURALGOALSOFINCREASINGPRODUCTIVITYOF
CLEAREDLANDS�ASWELLASECOSYSTEMREHABILITATIONGOALS
OFERADICATINGALIENSPECIESANDRESTORINGSTREAMFLOWS
�$EPARTMENTOF7ATER!FFAIRSAND&ORESTRY����	�

3ETTARGETSTOENCOURAGE
USEOFRENEWABLEENERGY

0ROVIDESINCENTIVETO
REPLACEFOSSILFUELSWITH
RENEWABLESOURCES

5SINGLANDTOPRODUCERENEWABLE
ENERGYSOURCESSUCHASBIOFUELS
CANLEADTOSOILEROSIONANDDEGRA
DATIONOFECOSYSTEMSERVICESSUCH
ASWATERQUALITY

5NDERTHE5+2ENEWABLE4RANSPORT&UEL/BLIGATION�TRANSPORT
FUELSUPPLIERSMUSTENSUREAPROPORTIONOFTHEIRFUELSALESIS
FROMRENEWABLESOURCES�ASOF�����#OMMONS����	�

2EQUIREECOSYSTEM
MANAGEMENTBEST
PRACTICESINGRANTING
LICENSESORCONCESSIONS

#REATESINCENTIVESFOR
MANAGINGECOSYSTEMS
INWAYSTHATSUSTAIN
ECOSYSTEMSERVICES

$ElNINGANDENFORCINGBESTPRAC
TICESTANDARDS

#AMEROON�S����&OREST#ODECALLSFORALLCOMMERCIALLOGGING
TOBEREGULATEDUNDERDESIGNATEDFORESTCONCESSIONS�4HIS
LEGISLATIONESTABLISHESRULESFORCONCESSIONALLOCATION�LOCAL
DISTRIBUTIONOFFORESTREVENUES�ASWELLASREQUIREMENTSFOR
SUBMITTINGANDGAININGAPPROVALFORFORESTMANAGEMENTPLANS
�72)����	�

5SEZONINGOREASEMENTS
TOKEEPLANDAVAILABLEFOR
PRIORITYECOSYSTEMSERVICES

0ROVIDESWAYTOMAIN
TAINPRIORITYECOSYSTEM
SERVICES

.EEDINGLEGALFRAMEWORKINPLACE
ANDFAIRPOLITICALPROCESSTOAPPLY
ZONING

3OMEmOODPLAINSAREZONEDFORUSESSUCHASRECREATIONOR
AGRICULTURERATHERTHANHOUSINGORCOMMERCE�

%ASEMENTSCANBEUSEDTOKEEPLANDAVAILABLEFORCULTURALAND
REGULATINGECOSYSTEMSERVICES�
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4ABLE���0OLICY/PTIONSFOR3USTAINING%COSYSTEM3ERVICES�CONTINUED	

0OLICY/PTION

0OTENTIALVALUE
FORSUSTAINING
ECOSYSTEM
SERVICES

#HALLENGESINDESIGNAND
IMPLEMENTATION %XAMPLESOFEXPERIENCE

3ECTORPOLICIES�CONTINUED	

5SEPHYSICALSTRUCTURESOR
TECHNOLOGYTOSUBSTITUTE
FORECOSYSTEMSERVICES

0ROVIDESASUBSTITUTEFOR
DEGRADEDECOSYSTEM
SERVICESTHATMAYMIMIC
NATURALDESIGN

"UILDINGSTRUCTURESSUCHASSEA
WALLSTOSUBSTITUTEFORECOSYSTEM
SERVICESSUCHASCOASTALPROTEC
TIONOFTENSIMPLYSHIFTSTHE
PROBLEM�DISTRIBUTINGCOSTSAND
BENElTSUNFAIRLY�FOSTERINGFALSE
CONlDENCE�ANDPROVIDINGONLYA
SINGLEBENElTRATHERTHANMULTIPLE
BENElTSOFECOSYSTEMSERVICE

3EATTLE�SSTREETEDGEPROJECTSMIMICNATURALECOSYSTEMS�
REDUCINGSTORMWATERRUNOFFBY��PERCENT�2OOFGARDENSALSO
REDUCERUNOFF�3EATTLE0UBLIC5TILITIES����	�

$IKESANDLEVEESSUBSTITUTEFORCOASTALPROTECTION�

3EAWALLSAVOIDCOASTALEROSION�

5SEREGULATINGECOSYSTEM
SERVICESSUCHASNATURAL
HAZARDPROTECTIONORWATER
lLTRATIONINSTEADOFBUILT
STRUCTURES

5SUALLYPROVIDESCO
BENElTSSUCHASCARBON
STORAGEANDRECREATION

0ROCURINGTIMEANDFUNDSFOR
NEGOTIATIONSANDCONTINUED
MAINTENANCE

$EALINGWITHLIMITEDKNOWLEDGE
ABOUTECOSYSTEMSERVICEmOWS�ES
PECIALLYFORREGULATINGANDCULTURAL
ECOSYSTEMSERVICES

.EW9ORK#ITYPROTECTEDITSWATERSHEDINSTEADOFBUILDINGA
lLTRATIONPLANT�53%0!����B	�

2EFORESTATIONANDCONSERVATIONOFMANGROVESINCOASTALAREAS
AFFECTEDBYTHE����TSUNAMICANHELPPREVENTFUTUREDAM
AGE�5.%07#-#����	�

%STABLISHCERTIlCATION
SCHEMESTHATENCOURAGE
BESTMANAGEMENTPRACTICES

0ROVIDESTHOSEGROWING
ORHARVESTINGTIMBER�
lSH�ORCROPSAWAY
TOLEARNABOUTBEST
MANAGEMENTPRACTICES
ANDTODEMONSTRATEUSE
OFTHEPRACTICES

%NSURINGDEVELOPMENTOFTRANSPAR
ENT�SCIENTIlCALLYVALIDSTANDARDS
ANDTHEIRADOPTION

0AYINGTRANSACTIONCOSTSTHATMAY
LIMITPARTICIPATION

)NFORMINGCONSUMERS

5�3�$EPARTMENTOF!GRICULTUREPROVIDESFARMSWITHORGANIC
CERTIlCATION�53$!����	�

&OREST3TEWARDSHIP#OUNCILPROVIDESCERTIlCATIONFORSUSTAIN
ABLETIMBERHARVESTINGPRACTICES�53&3#����	�

)NTHE0ACIlC5�3�STATES�h3ALMONSAFEvCERTIlESFARMSANDUR
BANLANDTHATPRACTICElSHFRIENDLYMANAGEMENT�)5#.����	�

)NTRODUCEEDUCATIONOR
EXTENSIONPROGRAMSON
GOODPRACTICES

0ROVIDESKNOWLEDGE
TOTHOSEMAINTAINING
ECOSYSTEMSERVICES

0ROVIDINGECONOMICINCENTIVESFOR
PARTICIPATION

5�3�.ATIONAL#ONSERVATION"UFFER)NITIATIVEEDUCATESFARMERS
TOCONTROLPOLLUTIONBYUSINGlLTERSTRIPSANDOTHERMEASURES
SUCHASWINDBARRIERS�53$!.2#3����	�

$EVELOPANDENCOURAGE
USEOFPRODUCTSAND
METHODSTHATREDUCE
DEPENDENCEANDIMPACT
ONECOSYSTEMSERVICES

2EDUCESDEGRADATIONOF
ECOSYSTEMSERVICESBY
AVOIDINGHARMFULSUB
STANCESORUSINGSERVICES
MOREEFlCIENTLY

%VALUATINGPOTENTIALNEGATIVE
TRADEOFF�SUCHASORGANICAGRICUL
TUREPOTENTIALLYREQUIRINGUSEOF
MORELAND�WHICHCOULDLEADTO
FURTHERHABITATCONVERSION�

$RIPIRRIGATIONIN)SRAELALLOWSFORMOREEFlCIENTUSEOFWATER
FORAGRICULTURE�3ANDLER����	�

2AINWATERHARVESTINGPRACTICESINCREASETHESUPPLYOFDRINKING
WATERINPARTSOF)NDIA�#3%)NDIA����	�

/RGANICAGRICULTUREREDUCESNEGATIVEIMPACTSONSOILAND
WATERBYAVOIDINGAGROCHEMICALS�

'OVERNANCE

#LARIFYORSTRENGTHEN
LOCALCOMMUNITYRIGHTS
TOUSEANDMANAGE
ECOSYSTEMSERVICES

%NSURESINVOLVEMENTOF
STAKEHOLDERSWHOMAY
DEPENDONECOSYSTEM
SERVICESFORTHEIRIM
MEDIATELIVELIHOODAND
WELLBEING

)DENTIFYINGWHOREPRESENTSTHE
COMMUNITY�CLARIFYINGTHEROLEOF
TRADITIONALAUTHORITIES�ENSURING
THATWOMENANDTHEPOORARE
INCLUDED

6IETNAM�S����,AND,AWALLOWSORGANIZATIONS�HOUSEHOLDS�
ANDINDIVIDUALSTOMANAGEFORESTSFORLONGTERMPURPOSES�
3OMEONEMILLIONFAMILIESLIVINGINUPLANDAREASHAVEMAN
AGEDlVEMILLIONHECTARESOFFOREST�4HISDECENTRALIZATION
HASRESULTEDINANINCREASEINPROTECTEDFORESTSASWELLASAN
INCREASEINTHEBENElTSTHEPEOPLEGAINFROMTHEFORESTS�
SERVICES�&!/����	�

$EVELOPANDUSEPRIVATE
ANDPUBLICSECTORINDICATORS
FORECOSYSTEMSERVICES

0ROVIDESINFORMATION
ABOUTTHESTATEOF
ECOSYSTEMSERVICESAND
SHOWSWHEREPRACTICES
NEEDTOBECHANGED

/BTAININGFUNDINGTODEVELOPECO
SYSTEMINDICATORSANDCONTINUED
FUNDINGTODISSEMINATEANDUSE
DATAONREGULARBASIS

4HE%UROPEAN5NIONMAKESINDICATORSONNATURALRESOURCE
MANAGEMENTPUBLICLYAVAILABLEONLINE�%UROSTAT����	�

3ILICON6ALLEY%NVIRONMENTAL0ARTNERSHIPPROVIDESINDICATORS
ANDTRACKSLOCALTRENDSTOFOSTERMOREINFORMEDDECISIONMAK
ING�3ILICON6ALLEY%NVIRONMENTAL0ARTNERSHIP����	�

'LOBAL2EPORTING)NITIATIVESTANDARDSFORCORPORATESUSTAINABIL
ITYREPORTSREQUIRECOMPANIESTOREPORTONWATERANDNATURAL
RESOURCEUSE�'2)����	�
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4ABLE���0OLICY/PTIONSFOR3USTAINING%COSYSTEM3ERVICES�CONTINUED	

0OLICY/PTION

0OTENTIALVALUE
FORSUSTAINING
ECOSYSTEM
SERVICES

#HALLENGESINDESIGNAND
IMPLEMENTATION %XAMPLESOFEXPERIENCE

'OVERNANCE�CONTINUED	

%STABLISHPROCESSESTO
WORKACROSSLEVELSOF
GOVERNMENT�FROMLOCAL
TONATIONAL

3HIFTSFOCUSTOBOUNDAR
IESOFECOSYSTEMSERVICES
RATHERTHANBOUNDARIES
OFGOVERNMENTJURISDIC
TIONS�USESCOMPLEMEN
TARYAUTHORITIES�SKILLS�
ANDRESOURCESOFDIFFER
ENTLEVELSOFGOVERNMENT

2EQUIRINGTRANSACTIONCOSTS
ANDTIMEFORBUILDINGPARTNER
SHIPS

)N3AMOA���LOCALCOMMUNITIESWORKWITHNATIONALAGENCIES
TOCOMANAGElSHERIES�.ATIONALGOVERNMENTPROVIDESLEGAL
AUTHORITY�RESEARCH�MARKETINFORMATION�CREDIT�ANDTRANSPORT�
,OCALCOMMUNITIESHAVECLEARRIGHTSANDAUTHORITYTOMANAGE
LOCALlSHERYUNDERAMANAGEMENTPLAN�72)ETAL��������	�

%NSUREPUBLICACCESS
TOINFORMATIONAND
PARTICIPATION

!LLOWSTHEPUBLICTO
HOLDPUBLICANDPRIVATE
ACTORSACCOUNTABLEFOR
THEIRACTIONSINRELATION
TOECOSYSTEMSERVICES

2EQUIRINGINVESTMENTINBUILD
INGTHECAPACITYOFINDIVIDUALS�
CIVILSOCIETY�ANDGOVERNMENT
TOPRODUCE�ANALYZE�DIS
SEMINATE�ANDUSEINFORMATION
ANDTOENGAGEEFFECTIVELYIN
DECISIONMAKING

%VALUATIONOF"RAZILIANECOLOGICALTAXSYSTEMRECOMMENDS
MAKINGAMOUNTSTRANSFERREDPUBLICSOLOCALGOVERNMENTSCAN
BEHELDACCOUNTABLEFORTHEIRUSE�77&����	�

%XCEPTWHERENOTED�EXAMPLESADAPTEDFROM-!����D������

ANDWETLANDS�ASWELLASFOODFORTHECITY�SGROWINGPOPULATION
�SEECLOSEOFCHAPTER�	�4HESTAFFLEARNEDFROMTHEPROCESSOF
DEVELOPINGTHESCENARIOSTHATPOLICIESTOADDRESSTHEDRIVEROF
LANDCONVERSIONARELIKELYTOBEIMPORTANT�4OFOSTERDISCUSSION
OFOPTIONSTHATADDRESSLANDCONVERSION�THESTAFFGOESTHROUGH
4ABLE���ANDPREPARESALISTOFPOTENTIALPOLICIESANDA
DESCRIPTIONOFHOWTHEYMIGHTAPPLYIN2IO'RANDE�SEE
4ABLE���	�

!STHEYCONSIDERTHEOPTIONS�THE3ECRETARY�SSTAFFEMPLOYSTHE
POLICYDESIGNCRITERIATOCONSIDERFURTHERHOWEACHOFTHESEPOLICIES
MIGHTHELPACHIEVE2IO'RANDE�SDEVELOPMENTGOALS�&OREXAMPLE�
THEYEXAMINEHOWESTABLISHINGPROTECTEDAREASMIGHTENSURETHAT
LANDSPARTICULARLYVALUABLEFORWATERlLTRATIONANDmOODPROTECTION
ARENOTCONVERTEDTOHOUSING�COMMERCIALDEVELOPMENT�ORROW
CROPSTHATINCREASERUNOFF�SEE4ABLE���	�

)NPRACTICE�ANYSTRATEGYFORSUSTAININGECOSYSTEMSERVICESIS
LIKELYTOREQUIREAMIXOFPOLICIES�)NTHECASEOF2IO'RANDE�
THE2EGIONAL3USTAINABLE"IOFUEL0LANINVOLVINGTHENATIONAL
GOVERNMENTANDTHESURROUNDINGMUNICIPALITIESMIGHTDECIDE
TODESIGNATESOMEWETLANDSASPROTECTEDAREASANDSETUPA
PROGRAMTOPAYFARMERSNOTTOPLANTROWCROPSONLANDVALUABLE
FORWATERlLTRATION�

!NYDECISIONMAKERISLIKELYTONEEDTOOBTAININFORMATION
ABOUTTHEVALUEOFKEYECOSYSTEMSERVICESANDTORAISEPUBLIC
AWARENESSAMONGCOLLEAGUESANDTHEPUBLICONTHEIMPORTANCE
OFECOSYSTEMSERVICES�)NTHESTORY�4HE2IO'RANDE2EPORTSERVES

#RITERIA &ACTORSTOCONSIDER

0OLITICALVIABILITY $OESTHEDECISIONMAKERHAVETHEPOLITICAL
CAPITALTOUNDERTAKEAMAJORINITIATIVE�$OES
THEPUBLICUNDERSTANDTHEISSUEANDSUPPORT
ACTIONTOADDRESSIT�7HATISTHERANGEOF
INTERESTSTHATWOULDBEAFFECTED�

,EGALAUTHORITY )STHELEGALFRAMEWORKFORADOPTINGANDCAR
RYINGOUTTHEPOLICYINPLACE�)FSO�DOESTHE
DECISIONMAKERHAVEAUTHORITYORWOULDITBE
NECESSARYTOBUILDAPARTNERSHIPWITHANOTHER
GOVERNMENTBODYTHATHASAUTHORITY�

%CONOMICVIABILITY )STHEPOLICYCOSTEFFECTIVEFORSOCIETYASA
WHOLE�&ORTHOSEWHOMUSTCHANGETHEIR
BEHAVIOR�

%FFECTIVENESS $OESTHEPOLICYFORCEACTIONTHATISCAPABLE
OFMODIFYINGTHEDIRECTANDINDIRECTDRIVERSOF
ECOSYSTEMCHANGE�)SITPOSSIBLETOSETANIN
CENTIVESUCHASATAXCREDITATTHEAPPROPRIATE
LEVELTOCHANGEBEHAVIOR�#ANTHERESULTSOF
THEPOLICYBEMEASUREDANDUSEDFORACCOUNT
ABILITYANDTOCHANGECOURSEASAPPROPRIATE�

%QUITY )STHEOUTCOMEFAIRTOALLSTAKEHOLDERS�)F
THEREAREhLOSERSvUNDERTHEPOLICY�HOWWILL
THEYBECOMPENSATED�

)NSTITUTIONAL
CAPACITY

)SADEQUATECAPACITYANDFUNDINGINGOVERN
MENTANDOTHERPARTICIPATINGGROUPSAVAILABLE
TOIMPLEMENTTHEPOLICY�)FTHEPOLICYREQUIRES
WORKINGACROSSSCALESAND�ORSECTORS�ISTHERE
AMECHANISMTODOSO�ORCANONEBECREATED�

4ABLE���$ESIGN#RITERIAFOR3ELECTING0OLICIES

!DAPTEDFROM-!����B�5�3�#ONGRESS
/FlCEOF4ECHNOLOGY!SSESSMENT�����
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0OLICYOPTION !PPLICATIONTO2IO'RANDE

.ATIONALANDSUBNATIONALPOLICIES

-AINSTREAMECOSYSTEM
SERVICESINTODEVELOPMENT
PLANNING

!RETHEREGOALSFORMAINTAININGAREASOFWETLANDSANDFORESTSINANYEXISTINGNATIONALORREGIONALDEVELOPMENT
PLANS�)STHEREAMAPSHOWINGTHELOCATIONOFWETLANDSANDFORESTS�-IGHTCITYUSELEVERAGEOFISSUINGBIOFUELRElN
ERYLICENSETOPERSUADENATIONALGOVERNMENTTOSUPPORTDEVELOPMENTOFASUSTAINABLEBIOFUELSPLANTHATINCORPO
RATESINVESTMENTINCONSERVINGWETLANDSANDFORESTS�

)NCLUDEINVESTMENTSIN
ECOSYSTEMSERVICESIN
GOVERNMENTBUDGET

0ROVIDEFUNDINGFORNATIONAL�PROVINCIAL�ANDCITYAGENCIESTOMONITORECOSYSTEMSERVICESANDPLAYACTIVEROLEIN
PARTNERINGTODEVELOPANDAPPLYPOLICIESTOSUSTAINSERVICES�

%STABLISHPROTECTEDAREAS %STABLISHPROTECTEDAREASFORAFEWKEYCOASTALWETLANDSWHEREMAYORHASAUTHORITY�MAYBETOOEXPENSIVEFORLAND
ALREADYOWNEDBYDEVELOPERS	�7ORKWITHPROVINCETOENCOURAGENONGOVERNMENTALCONSERVANCYGROUPTOPURCHASE
KEYWETLANDSINUPPERWATERSHEDFORNATURALAREA�%XPLOREWITHGOVERNMENTFORESTAGENCYPOTENTIALFORESTABLISHING
PROTECTEDAREAINKEYFORESTTRACTS�

%CONOMICANDlSCALINCENTIVES

5SETAXESOROTHERPUBLIC
FUNDSTOPAYFORTHE
MAINTENANCEOFREGULATING
ANDCULTURALSERVICES

!LLOCATEAPERCENTAGEOFCITYTAXFUNDSTOGOTOLANDOWNERSOFCOASTALWETLANDS�0ROVIDEPAYMENTSTOWATERSHEDLANDOWNERS
ANDENCOURAGEOTHERJURISDICTIONS�PERHAPSPROVINCE�TODOSO�.EEDTODECIDEWHOPAYSTAX�THOSEWHOBENElTFROMCLEAN
WATERANDmOODPROTECTIONORTHOSEWHOSEACTIONSDEGRADETHESERVICE�4AXINGBIOFUELSALESOREXPORTSISONEPOSSIBILITY�

2EDUCEPERVERSESUBSIDIES "OTHFOODANDBIOFUELNOWSUBSIDIZED�7ORKWITHNATIONALGOVERNMENTTOLIMITBIOFUELSUBSIDIESTOBIOFUELTECHNOL
OGYLESSDAMAGINGTOECOSYSTEMSERVICESANDSHIFTFOODSUBSIDIESTOmOODPROTECTIONANDWATERQUALITY�

3ETLIMITSANDESTABLISH
TRADINGSYSTEMS

3UITABLEFORMANAGINGPOLLUTANTSSUCHASNITROGENORPHOSPHORUSFROMFERTILIZERUSEORWASTETREATMENT�2EQUIRES
CAPACITYTOQUANTIFYANDMONITORANDLEGISLATIVEFRAMEWORKFORCAPS�

&UNDVALUATIONOFECOSYSTEM
SERVICESANDRESEARCHINTO
IMPROVINGVALUATIONMETHODS

%XPLOREGOVERNMENTFUNDINGOFLOCALUNIVERSITYTODETERMINEECONOMICVALUEOFECOSYSTEMSERVICESPROVIDEDBY
WETLANDSANDFORESTINWATERSHED�

5SEPROCUREMENTPOLICIESTO
FOCUSDEMANDONPRODUCTS
ANDSERVICESTHATCONSERVE
ECOSYSTEMSERVICES

#HECKTOSEEIFPROGRAMISAVAILABLETOCERTIFYSUSTAINABLEAGRICULTUREAND�ORBIOFUELPRODUCTION�)FNOT�COULDWORK
WITH.'/SANDUNIVERSITYTOTAKELEADINDEVELOPINGNATIONALORREGIONALAPPROACH�#ITYCOULDPROMOTEUSEBY
ADOPTINGITSOWNPROCUREMENTPOLICY�

3ECTORPOLICIES

)NCLUDEECOSYSTEMSERVICES
INSECTORPOLICIES�PLANS�
STRATEGICENVIRONMENTAL
ASSESSMENTS

2ECOMMENDNATIONALORPROVINCIALGOVERNMENTDOSTRATEGICENVIRONMENTALASSESSMENTFORAGRICULTURALSECTOR�SSHIFT
TOBIOFUELCULTIVATION�

2EQUIREECOSYSTEM
MANAGEMENTBESTPRACTICES
INGRANTINGPERMITSOR
CONCESSIONS

5SELICENSINGOFBIOFUELRElNERYTOLEVERAGEBESTMANAGEMENTPRACTICESINTHEWATERSHEDANDTORAISEFUNDSTOHELP
PAYCOST�

5SEZONINGOREASEMENTS
TOKEEPLANDAVAILABLEFOR
PRIORITYECOSYSTEMSERVICES

,IKELYTOBEAKEYPOLICYTOOL�,ESSEXPENSIVETHANPURCHASINGWETLANDS�#OULDBEUSEDTOKEEPRIVERBANKSANDKEY
WETLANDAREASOUTOFCROPPRODUCTION�!LSO�CONSIDERZONINGOFSOMECOASTALWETLANDS�7ILLNEEDTOWORKWITH
WATERSHEDANDNEIGHBORINGTOWNS�

5SEPHYSICALSTRUCTURESOR
TECHNOLOGYASSUBSTITUTEFOR
HUMANPHYSICALSTRUCTURES

,OOKATAMOUNTANDSOURCESOFFUNDINGFORWATERTREATMENTPLANT�#ONSIDERHOWCOST�BENElTANALYSISCOMPARES
WITHINVESTMENTSINECOSYSTEMSTOPROVIDESIMILARSERVICES�

$EVELOPANDENCOURAGEUSE
OFPRODUCTSANDMETHODS
THATREDUCEDEPENDENCEAND
IMPACTONSERVICES

&UNDRESEARCHONBIOFUELCELLULOSICTECHNOLOGYTOREDUCECOMPETITIONOFCROPSFORFUELVERSUSFOOD�7ILLPRIVATE
COMPANIESORTHESTATEFUND�#OMBINEWITHINCENTIVEORLEGALREQUIREMENTTOGETWIDESPREADADOPTIONOFPRECISION
ANDNOTILLAGRICULTURALPRACTICESFORFOODANDBIOFUELCROPS�PERHAPSTHROUGHWATERSHEDORNATIONALPLAN�

'OVERNANCE

$EVELOPANDUSEPRIVATEAND
PUBLICSECTORINDICATORSFOR
ECOSYSTEMSERVICES

$EVELOPPUBLICINDICATORSOFWETLANDANDFORESTCONVERSION�7ORKWITHPROVINCEORNATIONALAGENCIESTOINCLUDE
INDICATORSINBIANNUALREPORTONSTATEOFECOSYSTEMSERVICES�/THERWISESTARTWITHPILOTFORCITYANDWATERSHED�
%NCOURAGE.'/STOUSEASBASISFORPUBLICEDUCATIONCAMPAIGN�

%STABLISHPROCESSESTOWORK
ACROSSLEVELSOFGOVERNMENT�
FROMLOCALTONATIONAL

3ETUPWORKINGGROUPWITHOTHERAGENCIES�#OLLABORATEWITHWATERAGENCYTOMAPWETLANDSANDWITHAGRICULTURAL
AGENCYTODEVELOPMOREEFlCIENTTECHNOLOGYFORWATERANDFERTILIZERUSE�

4ABLE���0OLICIESTO2EDUCE,AND#ONVERSIONIN2IO'RANDE7ATERSHED
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THISPURPOSE�)FPOLITICALCAPITALISLIMITED�THEEDUCATIONAL
PROCESSMAYTAKEMUCHLONGERANDMAYENTAILBUILDING
INSTITUTIONALCAPACITYANDFUNDINGRESEARCH�.ONGOVERNMENTAL
GROUPSCANPLAYAROLECONVINCINGTHEPUBLICTHATTHE
DEGRADATIONPOSESATHREAT�)NDEPTHATTENTIONTOALLTHECRITERIA
FORSELECTINGAPOLICYCANLEADTOSUCCESSEVENWHENTHEOVERALL
POLITICALSITUATIONISUNFAVORABLE�SEE"OX���	�

!STHE2IO'RANDESTORYILLUSTRATES�POLITICALBARGAINING
PLAYSACRUCIALROLEINMAKINGITPOSSIBLETOADOPTDEVELOPMENT
POLICIESTHATADDRESSTHEMAJORDRIVERSOFECOSYSTEMCHANGE
SUCHASMIGRATION�POLLUTION�LANDCONVERSION�ANDTECHNOLOGY�
!DOPTIONOFNEWPOLICIESOFTENBECOMESPOSSIBLEAFTERACRISIS
ASPOLITICALLEADERSBECOMECONVINCEDANDTHEPUBLICBECOMES
MOREAWAREOFTHENEEDFORACTIONINATIMEOFRAPIDECOSYSTEM
CHANGE�)NTHE2IO'RANDESTORY�CIRCUMSTANCESAFTERTHEmOOD
APPEARRIGHTFORAMBITIOUSPOLICYCHANGE�ASTHEMAYORPROVIDES
THEPOLITICALLEADERSHIP�

!$/04!,%!2.).'!002/!#(
4/)-0,%-%.4).'0/,)#)%3

7HILEEXPERIENCEISGROWING�THEREISSTILLMUCHTODISCOVER
ABOUTIMPLEMENTINGPOLICIESAIMEDATSUSTAININGECOSYSTEM
SERVICES�4HEREFORE�TAKINGALEARNINGAPPROACHISESSENTIAL�
ESPECIALLYASTHEPOLICYCONTEXTDIFFERSFROMPLACETOPLACE�
!NEVALUATIONOFAPROJECTINTHE6IRILLAWATERSHEDIN#OSTA
2ICA�FOREXAMPLE�FOUNDPAYMENTSTOFARMERSWEREREDUCING
LANDDEGRADATIONANDIMPROVINGWATERQUALITY�4HEYWEREALSO
PROVIDINGLANDOWNERSWITHOPPORTUNITIESTOSTARTECOTOURISM
VENTURES�(OWEVER�THEPROJECTWASNOTREDUCINGPOVERTYIN
POORERHOUSEHOLDSBECAUSESMALLERFARMERSUSUALLYCOULDNOT
PARTICIPATE�)5#.�������	�4OACCOMPLISHTHISGOAL�THE
PROJECTNEEDEDTOCHANGEITSAPPROACH�

$ESIGNCRITERIA !PPLICATIONTO2IO'RANDE

0OLITICALVIABILITY 3OMEREALESTATEDEVELOPERSWILLOPPOSESETTINGUPPROTECTEDAREASIN2IO'RANDEANDSOMEFARMERSARELIKELYTOOBJECTTO
PROTECTINGPARTSOFTHEWATERSHED�7OULDNEEDTOWORKWITHCOMMUNITIESWHONEEDCLEANWATERANDmOODPROTECTION�
ECOTOURISMGROUPSWHOWOULDBENElTFROMBIRDS�lSH�ANDWETLANDSAESTHETICSANDTOENSUREAVAILABILITYOFLANDFORHOUS
INGFORlSHINGCOMMUNITYANDFORTOURISTS�

,EGALAUTHORITY 7OULDNEEDTOINVESTIGATEWHOHASAUTHORITYTODESIGNATEPROTECTEDWETLANDS�$OCITIESHAVEAUTHORITYWITHINTHEIRBOUND
ARIES�(OWABOUTTHEPROVINCEORNATIONALMINISTRIES�

%CONOMICVIABILITY #OULDBETOOEXPENSIVETOPURCHASEMUCHOFTHEREMAININGLOCALWETLANDSUNLESSNATIONALGOVERNMENTORAPRIVATEGROUP
HELPS�2ECENTSTORMDAMAGEMAYHELPPERSUADESOMEPEOPLEINTHECITYOFTHEECONOMICIMPORTANCEOFPROTECTINGTHESE
AREAS�BUTOTHERLANDNEEDSTOBEAVAILABLETOSUBSTITUTE�

%FFECTIVENESS 7OULDPROBABLYSUSTAINECOSYSTEMSERVICESOFmOODPROTECTIONANDWATERQUALITYASWELLASCULTURALSERVICES�.EEDTOCON
SIDERBALANCEBETWEENPURCHASINGTHEMOSTIMPORTANTWETLANDSANDPERHAPSPAYINGFARMERSANDlSHERSTOMAINTAINOTHER
AREASFORWATERlLTRATIONANDNATURALHAZARDPROTECTION�

%QUITY (OWWOULDFARMERS�lSHERS�REALESTATEINDUSTRY�ANDOTHERSBEAFFECTEDBYDESIGNATINGWETLANDS�&ARMERSWOULDLOSEABILITY
TOCONVERTSOMELANDTOBIOFUELCROPS�2EALESTATEINVESTORSWOULDLOSESOMELANDFORHOTELS�"OTHFARMERSANDINVESTORS
MIGHTBEENCOURGEDTOUSEWETLANDSASABASEINBUILDINGECOTOURISM�&ISHINGCOMMUNITYSHOULDBENElTASCOASTAL
WETLANDSPROVIDENURSERYFORlSH�

)NSTITUTIONALCAPACITY 7OULDNEEDTOBUILDCAPACITYTOMAPANDDESIGNATEWETLANDSINPRIVATEORPUBLICINSTITUTIONSANDALSOTOMONITOR�-IGHT
NATIONALRESOURCEAGENCYFUNDUNIVERSITYTOTRAINlSHINGCOMMUNITYTOMONITORUSEOFPROTECTEDWETLANDS�

4ABLE���$ESIGN#RITERIAFOR0ROPOSED0OLICY/PTION�%STABLISH0ROTECTED!REAS

6ITTEL�LOCATEDIN&RANCE�ISONEOFTHEWORLD�SBESTSELLINGBRANDSOF
BOTTLEDWATER�)NTHEEARLY����S�THECOMPANYWASFACINGNITRATE
CONTAMINATIONINTHESOURCEOFITSWATER�"UYINGTHELANDWASNOTAN
OPTIONBECAUSETHELAWDIDNOTALLOWPURCHASEOFAGRICULTURALLANDFOR
NONAGRICULTURALPURPOSES�"UYINGLANDWOULDALSOHAVECAUSEDSOCIAL
PROTESTS�)NSTEAD�THECOMPANYPERFORMEDDETAILEDANALYSESOFTHE
REGION�SFARMINGPRACTICES�MODELINGANDTESTINGTHELINKBETWEENTHE
ECOSYSTEMSERVICEOFWATERlLTRATIONANDMANAGEMENTPRACTICESOVER
FOURYEARS�

)TWORKEDCLOSELYWITHEACHFARMERTONEGOTIATEPAYMENTSFORSPECIlC
CHANGESINMANAGEMENTPRACTICES�INCLUDINGSUBSTITUTINGRAISINGHAY
ANDALFALFAINSTEADOFMAIZEFORANIMALFEED�REDUCINGTHENUMBER
OFCATTLEPERACRE�GIVINGUPAGROCHEMICALS�ANDMODERNIZINGFARM
BUILDINGS�0AYMENTSWERELINKEDTONEWFARMINVESTMENTANDTHECOST
OFADOPTINGTHEPRACTICES�!GROUPLEDBYACHAMPIONOFTHEFARMERS
ORGANIZEDANDREPRESENTEDTHEMINNEGOTIATIONSWITHTHECOMPANY�

!NANALYSISOFTHECORPORATELEDPROGRAMCONCLUDEDTHATITWASSUCCESS
FULBECAUSEITTOOKABROAD�LONGTERMAPPROACH�)TADDRESSEDPOLITICAL�
SOCIAL�ECONOMIC�LEGAL�ANDCOMMUNICATIONISSUESINANINTEGRATEDWAY�
4HEANALYSISNOTESTHATGOVERNMENTAGENCIESHAVEBEENLESSEFFECTIVE
INADDRESSINGSIMILARCHALLENGESBECAUSESPECIALISTSINLIVESTOCK�PLANTS�
ANDOTHERAREASUSUALLYOFFERSHORTTERM�NARROWTECHNICALAPPROACHES
�0ERROT-AÔTRE����	�

"OX���4AKINGA"ROAD�3USTAINED!PPROACH�6ITTEL�S%XPERIENCE

+%9,%!2.).'3
!LEARNINGAPPROACHIS
ESSENTIALINIMPLEMENTING
POLICIES�
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!SPOLICIESARECHOSEN�DECISIONMAKERSNEEDTOAGREEONHOW
THEEFFECTSWILLBEMONITOREDANDFEDBACKINTOADJUSTINGTHE
STRATEGYFORSUSTAININGECOSYSTEMSERVICESANDACHIEVINGTHEDE
VELOPMENTGOAL�4HISSECTIONFOCUSESONTWOKEYASPECTSOFLEARN
ING�PLANNINGMONITORINGSOTHATITSTRENGTHENSEXISTINGMONITOR
INGSYSTEMSANDUSINGTHEDATATOMAKECOURSECORRECTIONS�

3TRENGTHENEXISTINGMONITORINGSYSTEMS
-OSTCOUNTRIESHAVEPROCESSESINPLACETOTRACKTHESTATEOFTHEIR
ENVIRONMENT�7HENDESIGNINGASYSTEMTOMONITORIMPLEMEN
TATIONOFPOLICIESTOSUSTAINECOSYSTEMSERVICES�ITISIMPORTANT
TOBUILDLINKSTOTHESEEXISTINGSYSTEMS�

)NADDITION�ITISIMPORTANTTOSTANDARDIZETHEPARAMETERS
USEDTOMEASUREECOSYSTEMCHANGEANDPOLICIES�EFFECTIVENESS�
4HEEXPERIENCEOFTHE-ILLENNIUM%COSYSTEM!SSESSMENTIN
COLLECTINGINFORMATIONONSTATUSANDTRENDSOFECOSYSTEMSERVICES
DEMONSTRATEDTHENEEDTOCOLLECTDATAINCONSISTENTWAYSSOTHAT
THEYCANBECOMPAREDACROSSSERVICESANDREGIONS�$ATAARENOW
OFTENINCONSISTENT�)NSOMECASES�NOGLOBALDATAAREAVAILABLE�

&ORINSTANCE�THE-ILLENNIUM%COSYSTEM!SSESSMENTFOUND
THATTHEREISNOREASONABLYACCURATEGLOBALMAPOFWETLANDS�
#OLLECTINGDATAUSINGSTANDARDMETHODSATTHEREGIONALLEVELWILL
ALLOWDATATOBECOMBINEDACROSSREGIONSTOBUILDSUCHAMAP�

)NTHE2IO'RANDESTORY�THECITY�SINITIATIVEPROVIDEDA
FOUNDATIONFORSTRENGTHENINGMONITORINGSYSTEMSATTHE
WATERSHEDANDNATIONALLEVELS�4HEASSESSMENTCOLLECTEDTHE
AVAILABLEDATAANDSTARTEDAWATERSHEDDATABASEONTHEKEY
REGULATINGSERVICESOFWATERQUALITYANDmOODPROTECTION�)T
ALSOLOCATEDAVAILABLEDATAONLANDCONVERSIONANDRUNOFFOF
PESTICIDESANDFERTILIZERSESTIMATEDFROMPURCHASES�4HISWORK
PROVIDESAGOODBASISFORTHE2IO'RANDE#OMMISSIONTOSTART
ITSWORKONTHE2EGIONAL3USTAINABLE"IOFUEL0LAN�

5SEMONITORINGDATAINMAKING
COURSECORRECTIONS
"ECAUSEMUCHUNCERTAINTYREMAINSABOUTHOWECOSYSTEMSFUNC
TION�ITISOFTENUSEFULTOCARRYOUTMONITORINGASPARTOFADAPTIVE
MANAGEMENT�4HISAPPROACHTURNSMANAGEMENTOFECOSYSTEM
SERVICESINTOASERIESOFEXPERIMENTS�)TTESTSHYPOTHESESABOUT
HOWTHECOMPONENTSOFANECOSYSTEMFUNCTIONANDINTERACT�
"ASEDONMONITORING�MANAGERIALPRACTICESCANBECONTINUALLY
ADJUSTEDANDCOURSECORRECTIONSMADE�4HEFOLLOWINGEXAMPLES
SHOWHOWMONITORINGINFORMATIONHASBEENUSEDTORECLAIMA
lSHERY�REDUCESEDIMENTATIONTOPROTECTAWATERSUPPLY�ANDPRO
VIDEREGIONALINDICATORSOFTRENDSINDRIVERSOFECOSYSTEMCHANGE
ANDTHESTATEOFECOSYSTEMSERVICESFORAWIDERANGEOFPURPOSES�

&ISHERIESIN&IJI�)N&IJI�VILLAGESMANAGEMORETHAN���LOCAL
lSHINGGROUNDS�3TAFFFROMTHE5NIVERSITYOFTHE3OUTH0ACIlC
TAUGHTPEOPLEINONEVILLAGEHOWTOMONITORCLAMS�INCLUDING
THEBASICIDEASOFSAMPLINGANDSTATISTICS�4HECOMMUNITY
SETASIDE��HECTARESOPPOSITETHEVILLAGEASAPROTECTEDAREA
FORTHREEYEARSINANEXPERIMENTTOSEEIFTHECLAMPOPULATION
WOULDRECOVERFROMOVERHARVESTING�-ONITORINGREVEALEDTHE
CLAMSDIDDRAMATICALLYINCREASEINTHISPROTECTEDAREA�WHICH
hSEEDEDvADJACENTAREASFORCLAMMINGASWELL�!SARESULT�THE
COMMUNITYHASEXTENDEDTHETIMEPERIODFORPROTECTINGTHE
AREAINDElNITELY�72)ETAL�����������	�

7ATERUSERSASSOCIATIONIN)NDIA�!NEXAMPLEFROM)NDIA
DEMONSTRATESHOWTHERESULTSOFMONITORINGIMPLEMENTATION
MAYBEUSEDTOMAKECHANGESINPOLICYOVERDECADESTO
MEETGOALSOFIMPROVINGHUMANWELLBEINGANDMAINTAINING
ECOSYSTEMSERVICES�)NTHE����S�THERESIDENTSOF#HANDIGARH
FACEDAWATERSHORTAGEAS,AKE3UKHNAlLLEDUPWITHSEDIMENT�
!NASSESSMENTSHOWEDMUCHOFTHESEDIMENTCAMEFROMTHE
VILLAGEOF3UKHOMAJIRIUPSTREAMFROM#HANDIGARH�)N�����
#HANDIGARHFORMEDAWATERUSERSASSOCIATIONTOCOLLECTFEESFROM
WATERUSERSANDFUNDIMPROVEMENTSINMANAGINGTHEWATERSHED�

4HElRSTSTEPWASTOUSETHEFEESTOBUILDARESERVOIRINTHE
VILLAGEOF3UKHOMAJIRI�THESOURCEOFMOSTOFTHESEDIMENT�4HE
RESERVOIRHELPEDLANDOWNERSBELOWITIRRIGATETHEIRCROPS�(OWEVER�
PEOPLEWHODIDNOTOWNLANDANDDEPENDEDONCOMMONLAND
FORGRAZINGHADNOWATERRIGHTSANDATTHESAMETIMEFOUNDTHEIR
ACCESSTOGRAZINGLANDABOVETHERESERVOIRRESTRICTED�
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4OGIVEALLHOUSEHOLDSEQUALRIGHTSTOWATER�THEWATERUSERS
ASSOCIATIONREPLACEDUSERFEESWITHATRADABLEWATERRIGHTS
SCHEMEGIVINGEVERYHOUSEHOLDTHESAMERIGHTSTOWATER�0EOPLE
WHODIDNOTUSEIRRIGATIONWATERCOULDSELLTHEIRRIGHTSAND
USETHEFUNDSTOCOMPLYWITHWATERSHEDPROTECTIONSUCHAS
REDUCTIONINGRAZINGRIGHTS�(OWEVER�THEmUCTUATIONSINWATER
AVAILABILITYMADETHISAPPROACHDIFlCULTTOIMPLEMENT�4HE
ASSOCIATIONAGAINCHANGEDITSAPPROACH�THEASSOCIATIONRETURNED
TOCOLLECTINGFEESFORWATERSHEDPROTECTIONBASEDONWATERUSE�
4HISSOLVEDTHEPROBLEMOFWATERmUCTUATION�4HEYADDRESSED
THEEQUITYISSUEBYEMPLOYINGPEOPLEWHODIDNOTOWNLANDTO
CARRYOUTWATERSHEDPROTECTIONMEASURES�)5#.����	�

)NDICATORSIN#ALIFORNIA�!MORERECENTEXAMPLECOMES
FROMAREGIONIN#ALIFORNIA�4HE3ILICON6ALLEY%NVIRONMENTAL
0ARTNERSHIPBEGANTOTRACKENVIRONMENTALINDICATORSONA
PERIODICBASISANDISSUEDITSlRSTREPORTIN�����4HISREPORT
PROVIDEDTHEBASELINEFORASECONDREPORTIN����THATSHOWED
SIXNEGATIVETRENDS�INCLUDINGINCREASEDENERGYUSEANDCARBON
EMISSIONS	�ANDlVEPOSITIVETRENDS�SUCHASFEWERFUELLEAKS
ANDVEHICLEMILESTRAVELED	�/THERTRENDSSHOWWHEREPROGRESS
HASREVERSED�ONAIRQUALITY�FOREXAMPLE	ORSTABILIZED�GARBAGE
ANDTOXICRELEASES	�3OMEOFTHETRENDSRESULTFROMDRIVERSOF
ECOSYSTEMCHANGESUCHASPOPULATIONGROWTH�/THERSTRACK
CHANGESINLANDUSE�WATERUSE�ANDAIRQUALITY�!REPORTFOR
����ISBEINGPREPARED�

4HE3ILICON6ALLEYREPORTISPOSTEDONAPUBLICWEBSITE
ANDLISTSMORETHANADOZENWAYSOFUSINGTHERESULTS�,OCAL
GOVERNMENTSCANCREATELONGTERMSCENARIOS�UPDATELANDUSE
PLANS�ANDHOLDSPECIlCDEPARTMENTSACCOUNTABLEFORTHEIR

ENVIRONMENTALPERFORMANCE�#OMMUNITYORGANIZATIONSCANUSE
THEDATAINEDUCATIONCAMPAIGNSANDTOHOLDTHEGOVERNMENT
ACCOUNTABLEFORREACHINGGOALS�"USINESSESANDINDIVIDUALS
CANCOMPARETHEIRPERFORMANCETOTHEREGIONALTRENDSANDSEE
WHETHERTHEYNEEDTOCHANGETHEIRBEHAVIOR�3ILICON6ALLEY
%NVIRONMENTAL0ARTNERSHIP����	�4HE3USTAINABLE3ILICON
6ALLEY�AMULTISTAKEHOLDERINITIATIVEAIMEDATIMPROVING
RESOURCECONSERVATION�USESTHEREPORT�SRESULTSINWORKINGTO
REDUCE3ILICON6ALLEYCARBONDIOXIDEEMISSIONS�336����	�

)NTHEPAST�SHORTCOMINGSINMONITORINGANDEVALUATION
LIMITEDTHEEFFECTIVENESSOFMANYINTEGRATIONEFFORTS�-!
����D	�.OWMOREANDMOREUSEOFLEARNINGAPPROACHES
DEMONSTRATESHOWMONITORINGCANBECOMEANINTEGRALPARTOF
MANAGINGECOSYSTEMSERVICES�PROVIDING
CONTINUALFEEDBACKINTODECISIONMAKING�

!#4)/.0/).43
2EVISESTRATEGYFORACHIEVINGDEVELOPMENTGOALS
BYADDRESSINGTHERISKSANDOPPORTUNITIESFOR
ECOSYSTEMSERVICES�

2EVIEWTHEEXISTINGLEGALFRAMEWORKANDPOLICY
OPTIONSTOINmUENCEDRIVERSOFECOSYSTEMCHANGE�

#HOOSEPOLICIESTOSUSTAINECOSYSTEMSERVICES�

-ONITORTHEEFFECTSOFPOLICIESANDUSERESULTSTO
MAKECOURSECORRECTIONS�

6ILLAGERSIN&IJIMONITORCLAMPOPULATIONSTOTESTTHEEFFECTIVENESSOFAPROTECTEDAREA�

!
,)

&%
2

%4
)

4!
7

!
+

%

#(//3).'0/,)#)%34/3534!).%#/3934%-3%26)#%3



7HEREA
DECISIONISMADE

4HE2IO'RANDE2EPORTWASlNALLYOUT�!NICEPUBLICA
TIONWITHMAPSANDGRAPHICSDESCRIBINGTHECURRENTSTATEOF
ECOSYSTEMSANDHUMANWELLBEINGIN2IO'RANDE�LAYINGOUT
THREEFUTURESCENARIOS�ANDASSESSINGSOMEOFTHEPOLICIES
IMPLEMENTEDINTHEPAST�4HE-AYORCOULDN�TCOMPLAIN�THE
STUDYHADBEENPUBLICLYRELEASEDWITHMUCHFANFAREAND
MEDIACOVERAGE�INCLUDINGTHENATIONALMAGAZINE7EEK�
h4HE%NVIRONMENTAL-AYORvITCALLEDHIMINACOVERSTORY�
NOTWITHOUTEXAGGERATION�

"UTNOWREALITYCALLEDAGAIN�ANDTHE-AYORSOONHADTO
DECIDEONANUMBEROFLICENSESREQUIREDTOSTARTTHEBIOFUEL
COMPLEX�4HE#OMPANYHADSUBMITTEDALLTHEPAPERWORK
FORTHElRSTRElNERY�INCLUDINGANUNSURPRISINGLYFAVORABLE
ENVIRONMENTALIMPACTSTUDY�4HESTUDYWASOFLITTLEINTEREST
TOTHE-AYOR�)TLACKEDTHESCOPE�CREDIBILITY�ANDLEGITIMACY
OFTHEECOSYSTEMSERVICESREPORTHEHADCOMMISSIONED�(E
WASMOREINTERESTEDINTHEFEASIBILITYSTUDYFORTHECOM
PLEX�WHICHINDICATEDTHAT2IO'RANDEWAS�BYFAR�THEMOST
ECONOMICALLYADVANTAGEOUSLOCATION�7HATREALLYWORRIED
HIMWASTHE#OMPANYLOBBYINGTHENATIONALGOVERNMENT
ANDINTERNATIONALlNANCIALINSTITUTIONS�4HATWASWHYHEWAS
NOWINTHEWAITINGROOMTOSEETHE2EGIONAL0REFECT�

h-R�-AYOR�vGREETEDTHE0REFECT�h7HATAPLEASURETO
SEEYOU�3ORRYTOKEEPYOUWAITING�)WASONTHEPHONEWITH
THE0RESIDENT�4HISREGIONISVERYDEARTOHIM�YOUKNOW�v

0REFECTSWEREAPPOINTEDBYTHE0RESIDENT�ANDTHE-AYOR
GOTTHEMESSAGELOUDANDCLEAR�THISBIOFUELSTORYWASA
NATIONALISSUE�ANDASARESULTOFTHE2IO'RANDEASSESSMENT
THE-AYORWASBECOMINGTOOPOPULARINANELECTIONYEAR�

h7EAREALLVERYEXCITED�vSTARTEDTHE0REFECT�HISEYES
lXEDONTHE-AYOR�S�h"IOFUELISBECOMINGAMAJORGLOBAL
INDUSTRY�ANDOURCOUNTRY�WITH2IO'RANDEATTHEFOREFRONT�
ISPOISEDTOBEPARTOFTHESELECTGROUPOFNATIONSLEADINGITS

DEVELOPMENT�#ONGRATULATIONSONTHEREPORTYOUJUSTPRODUCED�)SAWITINTHENEWSxv
h7EAREVERYPROUDOFTHEREPORT�)THASEVENATTRACTEDTHEATTENTIONOFINTERNATIONALORGANIZATIONS�UNIVERSITIES�

.'/S�EVENTHE'LOBAL"ROADCASTING#ORPORATION�vSAIDTHE-AYOR�
h9ES�YESvTHE0REFECTHASTENEDTHEPACE�h.OWTHEBIGINVESTMENTISWAITINGANDWEARECOUNTINGONYOUTOLET

THEWHEELSOFOURECONOMYTURNUNHAMPERED�v
h4HEPEOPLEAREWORRIEDxv
4HE0REFECTINTERRUPTED�h4HE0RESIDENTHIMSELFHASPROMISEDTHE#OMPANYTHATTHEREWOULDBENOPROBLEMSWITH

THISGREATPROJECT�v

$ECISION4HE
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5NDERDIFFERENTCIRCUMSTANCES�THISMIGHTHAVEIMPLIEDTHATINTERESTINGBRIBESWEREAVAILABLETOTHOSEWHOSHOWED
GOODWILL�"UTTHISTIMETHINGSWERENOTTHATSIMPLE�THISWASANELECTIONYEARFORTHE-AYOR�THEISSUEWASAPOPULAR
ONEINTHEREGION�ANDPOLITICALPOWER�MORETHANMONEY�WASATSTAKE�

h)FULLYSUPPORTTHE0RESIDENT�SEFFORTSTOSTRENGTHENOURECONOMYANDPUTANENDTOPOVERTY�7EALLWANTTOMAKE
THEBESTDECISIONSFORTHECOUNTRY�BUTFORTHATWENEEDTHERIGHTCONDITIONSxv

h4OTHEPOINT�MYFRIENDxv
h4OBEHONEST�)WANTTHATCOMPLEXIN2IO'RANDEASMUCHASYOUAND)THINKTHENATIONALBIOFUELPLANISGOOD�

"UT)AMNOTLOSINGANELECTIONOVERIT�!ND)�MNOTJEOPARDIZINGTHEWELFAREOFMYCITYBEYONDREASON�7E�VERECENTLY
ENDUREDRECORDmOODS�4HEREPORTWE�VEJUSTlNISHEDOFFERSAWONDERFULOPPORTUNITYTOBEREASONABLE�)FYOU�VE
BEENFOLLOWINGTHENEWSYOU�LLHAVENOTICEDTHATWEARENOLONGERFOCUSINGONTHERElNERYITSELF�BUTONTHEBROADER
DEVELOPMENTOFTHEWATERSHED�7EAREWORRIEDTHATDEVELOPMENTSIN3PRINGlELDAND3EGURAWILLHARMTHEREGION�S
ECOSYSTEMSANDHENCEOURQUALITYOFLIFE�7EARENOTTHATWORRIEDABOUTTHEPLANTITSELF�BUTWITHTHEPROSPECTTHAT
THEBIOFUELINDUSTRYMAYEXACERBATEMONOCULTURE�DEFORESTATION�FOODPRICES�MIGRATION�NUTRIENTLOADING�RIVERmOW
DISRUPTION�TOURISM�ANDSOON�ALLOFWHICHINTHEENDWILLAFFECTTHECITIZENSOF2IO'RANDE�"UTTHEREISROOMTODO
THERIGHTTHINGS�PROVIDEDWEWORKTOGETHERONTWOFRONTS�

h7HICHARE�v
h&IRST�TOGETHERWITHTHENATIONALGOVERNMENTANDTHEMUNICIPALITIESOF3PRINGlELDAND3EGURAWEDEVELOPA

2EGIONAL3USTAINABLE"IOFUEL0LANTOENSUREAPPROPRIATE�JOINTMANAGEMENTOFECOSYSTEMS�4HEPLANWILLBEPREPARED
WITHPUBLICPARTICIPATION�ANDTHELICENSESWILLBEISSUEDTOGETHERWITHTHELAUNCHINGOFTHEREGIONALPLAN�7HENTHE
BIOFUELRElNERYWORKSBEGIN�RIGHTBEFOREELECTIONDAY�THE0RESIDENTWILLBEABLETOINAUGURATETHEMINAFRIENDLY
ENVIRONMENT�)FWEDOTHINGSRIGHT�THISWILLWORKOUTFORALMOSTEVERYONE�v

h!NDOURSECONDAREAOFCOLLABORATION�v
h9OUGIVEMEYOURENDORSEMENTINTHEUPCOMINGELECTIONFOR-AYOROF2IO'RANDExv

4HEANNOUNCEMENTHADCOMEASASURPRISETOALL�THELICENSEFORTHERElNERYWOULDBEAPPROVEDONLYAFTERA
2EGIONAL3USTAINABLE"IOFUEL0LANWASINPLACE�)TWASTHENATIONAL-INISTEROF0UBLIC7ORKSHIMSELFWHOMADETHE
ANNOUNCEMENT�CITING4HE2IO'RANDE2EPORTANDDECLARINGTHATTHE0RESIDENTWASVERYCONCERNEDWITHTHEENVIRON
MENT�)NTHESPIRITOF4HE2IO'RANDE2EPORT�A#OMMISSIONTHATWASCREDIBLEANDLEGITIMATEHADBEENESTABLISHED
ANDGIVENlVEMONTHSTOPRODUCETHE2EGIONAL3USTAINABLE"IOFUEL0LAN�

4HE2IO'RANDE3ECRETARYOF%NVIRONMENTWASDESIGNATEDTOCOORDINATETHEWORKOFTHE#OMMISSION�CHAIREDBY
APERSONALREPRESENTATIVEOFTHE0REFECT�/RGANIZINGITPROVEDMUCHHARDERTHANORGANIZINGTHEPRODUCTIONOFTHE2IO
'RANDE2EPORT�4HISTIMETHEPROCESSHADTODEALWITHSTRONGINTERESTSANDIDEOLOGICALPOSITIONS�&ORDIFFERENTREASONS�
BOTH4ROTSKYITESANDNATIONALISTSOPPOSEDTHENATIONALBIOFUELGOAL�ASDIDALOOSECOALITIONOF.'/S�lSHERMEN�
ANDSMALLBUSINESSORGANIZATIONS�h7ECANNOTDOTHISINANELECTIONYEAR�vTHE3ECRETARYHADARGUED�"UTTHE-AYOR
SEEMEDSTRANGELYCONlDENTTHATTHEMAINPOLITICALPARTIES�HISOWN�ANDTHENATIONALGOVERNMENT�S�WOULDNOT
DISRUPTTHEPROCESS�h"ESIDES�YOUSTARTEDALLTHIS�vHEHADTOLDHER�

3O�TRUSTINGTHATTHEHIGHERPOLITICSHADBEENWORKEDOUT�THE3ECRETARYSETOUTTODESIGNAREGIONALPLANNING
EXERCISE�&IRST�HERTEAMIDENTIlEDTHEKEYPLAYERSINVOLVEDANDTHEIRINTERESTS�4HEYWEREVERYMUCHTHESAMEACTORS
THATHADBEENIDENTIlEDWHENTHE2IO'RANDE2EPORTWASPRODUCED�EXCEPTTHATNOWTHEREWASSTRONGINTERESTFROM
THENATIONALGOVERNMENTANDMOREEXPLICITINVOLVEMENTOFTHEBIOFUELMULTINATIONAL�

.EXT�THETEAMDISCUSSEDTHESTEPSTOPRODUCETHE2EGIONAL3USTAINABLE"IOFUEL0LAN�
$URINGTHElRSTTWOMONTHSTHEYWOULDCONDUCTPUBLICCONSULTATIONSINTHREEMUNICIPALITIESTODElNETHEGOAL

OFTHE2EGIONAL3USTAINABLE"IOFUEL0LANANDBRAINSTORMABOUTPOLICYINSTRUMENTS�7ITHTHOSEINPUTS�THE3ECRETARY�S
TEAMWOULDDRAFTTHEPLANANDSUBMITITTOTHE#OMMISSION�&INALLY�FOLLOWINGTHE#OMMISSION�SAGREEMENTANDBE
FORESUBMISSIONFORAPPROVALBYTHE0RESIDENT�THEPLANWOULDBEPUTTOANONBINDINGREFERENDUMINTHEREGION�
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h4HEREISNOTIMETOORGANIZETHEREFERENDUMPROPERLY�vTHE-AYORSAID�h"ESIDES�WITHALLTHOSEPUBLICCONSULTA
TIONS)THINKTHE0LANALREADYHASASTRONGLEGITIMACY�4HE0RESIDENTISREADYTOAPPROVEITNEXTMONTH�AFTERTHEELEC
TION�!NDTHENTHELICENSESFORTHERElNERYWILLBEISSUED�v

h4HE0LANSTILLNEEDSSOMEWORK�ESPECIALLYTHEMONITORINGASPECTS�vSAIDTHE3ECRETARY�
h)THINKTHE0LANISlNEASITIS�vINSISTEDTHE-AYOR�
4HE3ECRETARYWASNOTTHEONLYONEWHOTHOUGHTTHEINSTITUTIONALDESIGNFORMONITORINGTHE0LANWASWEAK�4HE

COALITIONOF.'/SANDSOCIALORGANIZATIONSTHOUGHTSO�TOO�ANDWORRIEDTHATAFTERTHE-AYOR�SREELECTION�WITHTHE
LICENSESFORTHERElNERYISSUED�THEGOVERNMENTWOULDLOSEINTERESTINTHE0LAN�3OTHEYDECIDEDTOTAKETOTHESTREETSOF
2IO'RANDE�3PRINGlELD�AND3EGURASIMULTANEOUSLYTOPUTPRESSUREONTHEGOVERNMENTANDTHE#OMPANY�4HISKEPTUP
THEMOMENTUMFORACOUPLEOFMONTHSAFTERTHEELECTION�SUFlCIENTTOWORKONASOUNDMONITORINGSYSTEMFORTHE0LAN�

$EVELOPINGTHE0LANHADNOTBEENEASY�&IRST�ITREQUIREDTHEJOINTACTIONOFTHREEMUNICIPALITIES�ONEREGIONAL
AUTHORITY�ANDATLEASTONENATIONALAUTHORITY�+NOWINGTHATASTRICTLYGOVERNMENTALARRANGEMENTWOULDBEFRAGILEAND
SUBJECTTOPARTYPOLITICS�THE.'/SPRESSEDHARDTOCREATEA#OUNCILTHATINCLUDEDGOVERNMENT�BUSINESS�CIVILSOCIETY�
FARMERS�ANDlSHERMEN�4HEYWOULDPERIODICALLYREVIEWINFORMATIONGATHEREDBYANINDEPENDENTTECHNICALTEAMAND
RECOMMENDACTIONBYTHEDIFFERENTJURISDICTIONS�

3ECOND�ITREQUIREDGOODTECHNICALINFORMATION�/NEOFTHEVIRTUESOF4HE2IO'RANDE2EPORTWASTHATITHADCREATED
ADATABASEFORTHEWATERSHEDONWATERQUALITY�mOODPROTECTION�LANDCONVERSION�ANDRUNOFFOFPESTICIDESANDFERTILIZERS�
)TWASDECIDEDTHATTHISDATABASEWOULDBEEXPANDED�ANDINDICATORSWOULDBEDEVELOPEDFORMONITORINGTHE0LAN�SIM
PLEMENTATION�4HEINDICATORSWOULDHELPTRACK�FOREXAMPLE�LANDCONVERSIONOFFORESTSANDWETLANDSTOBIOFUELCROPSAND
PESTICIDEANDFERTILIZERUSEINTHEWATERSHED�!LSO�TESTSWOULDBECONDUCTEDINSELECTEDAREASOFTHEWATERSHEDTOMONITOR
HOWPROTECTEDWETLANDSANDNEWFARMINGPRACTICESAFFECTEDPOLLUTION�SEDIMENTATION�ANDAMOUNTOFWATERRUNOFF�

4HIRD�ITREQUIREDTHEDISSEMINATIONOFNEW�vADAPTIVEvTECHNIQUESTOMANAGETHEREGION�SAGRICULTURALANDOTHER
ECOSYSTEMSSOTHATMULTIPLESERVICESWOULDBESUSTAINED�THATIS�NOTONLYFOOD�BUTALSOmOODCONTROL�NOTONLYTIMBER�
BUTALSOCLIMATEREGULATION�ANDSOON�4HISADAPTIVEAPPROACHDEMANDEDTHEIMPLEMENTATIONOFASERIESOFEXPERIMENTS
TOLEARNFROMTHEMANDADJUSTMANAGEMENTPRACTICESACCORDINGLY�!NDITREQUIREDTHEACTIVEPARTICIPATIONOFFARMERS�

4WOMONTHSAFTERTHE-AYOR�SREELECTION�THE2EGIONAL3USTAINABLE"IOFUEL0LANWASDEEMEDCOMPLETEANDREADY
TOBEPUTINTOPRACTICE�

!REPRESENTATIVEFROMTHEBIOFUEL#OMPANYHADPLAYEDANACTIVEPARTINTHEDEVELOPMENTOFTHE2EGIONAL3USTAIN
ABLE"IOFUEL0LAN�)NITIALLYDUBIOUS�HETHOUGHTTHEPLANTHATCAMEOUTINTHEENDWASGOOD�%XPLAININGTHISTOHIS#%/
WASHARDERTHANHEHADEXPECTED�THOUGH�

h!TAXONOUREXPORTS�!REYOUSURETHAT�SLEGAL�!REN�TWEPROTECTEDBY7ORLD4RADE/RGANIZATIONRULES�(OW
WILLTHEBOTTOMLINEBEAFFECTED�4HE"OARDWILLBEFURIOUS�vSAIDTHE#%/�)TWASSNOWINGAGAINANDHEWASNOTIN
THEMOODFORBADNEWS�

h!��PERCENTRETURNONINVESTMENTISSTILLWELLABOVEAVERAGEFOROURINDUSTRY�"UTTHAT�SONLYTHElNANCIALASPECT�
4HISNEW"IOFUEL0LANISVERYINTERESTINGINSOCIALANDENVIRONMENTALTERMS�"YSUPPORTINGITWEAREINVESTINGINOUR
OWNFUTUREBUSINESS�!NDITHELPSTHE#OMPANY�SIMAGE�TOO�)T�STHEBESTINSURANCEWECOULDBUY�v

h)NSURANCE�v
h)FOURDEMANDFORSUGARCANEANDMAIZERESULTSINBIGAGRIBUSINESSANDMASSIVEDEFORESTATION�FOODPRICESARE

LIKELYTOINCREASE�SOILANDWATERWILLBEAFFECTED�ANDSMALLLANDHOLDERSWILLBEFORCEDTOMOVETOTOWNINLARGENUM
BERS�0OSSIBLY������PEOPLEOVERAFEWYEARS�ACCORDINGTOSOMESCENARIOSTHEY�VEMADE�2IO'RANDECAN�TABSORB
THATMANYPEOPLE�ANDITWOULDN�TBELONGBEFOREITBECAMEAPOLITICALISSUEANDWE�DBETHETARGETOFCRITICISM�4HE
0LANCALLSFORPRIORITIZINGCOMMUNITYORGANIZATIONINTHEPRODUCTIONOFSUGARCANEANDMAIZE�ANDTHEYWANTUSTOBE
PARTOFTHEPROCESS�SUPPORTINGTHECERTIlCATIONOFTHEIRSUSTAINABLEPRODUCTION�4HAT�STHEEASYPARTFORUS�7HATIS
HARDERTODIGESTISTHETAXTHEYWANTTOPUTONBIOFUELEXPORTS�ALTHOUGHITISSTILLMUCHLESSTHANTHEINCENTIVESTHE
GOVERNMENTHASDESIGNEDFOROURINDUSTRY�"ESIDESIT�SNOTREALLYATAXnIT�SMORELIKEAFEEWITHASPECIlCPURPOSE�IT
WILLFEEDAFUNDTHATWILLBEUSEDTOSECURELANDTITLESFORSMALLERFARMERSANDPAYFOR@ECOSYSTEMSERVICES�MANAGE
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MENTINAREASAFFECTEDBYBIOFUELDEVELOPMENT�v
h7HYSHOULDWEWORRYABOUTFARMERS�7EARE

NOTACHARITY�7EWANTCHEAPERRAWMATERIALAND
THIS0LANWILLONLYMAKEITMOREEXPENSIVE�v

h4HERE ISMORE�4HE0LANRULESOUT LARGE INFRA
STRUCTUREPROJECTSONTHERIVER�THEYEXPECTTOCON
TROL WATER THROUGH NATURAL MEANS� OR @ECOSYSTEM
MANAGEMENT�� 4HEWHOLE REGION IS TOBEDIVIDED
INTOECOLOGICAL ZONES� EACHWITH SPECIALMANAGE
MENT RULES� &ARM FAMILIES LIVING IN STRATEGIC AREAS
WILL BE COMPENSATED FOR PRESERVING THEIR LAND TO
ENSUREGOODWATERQUALITYANDQUANTITYINTHERIVER�
4HEMONEYWILLCOMEMOSTLYFROMTHETAXONBIOFUELEX
PORTS�3OASLONGASTHEREISATHRIVINGBIOFUELINDUSTRYINTHEREGION
THEREWILLBEAFUNDTOSUSTAINTHEENVIRONMENT�3YNERGY�!NDSINCELARGE
INFRASTRUCTUREISRULEDOUT�ANDNOHYDROELECTRICDAMSWILLBEBUILT�THEQUES
TION IS�7HEREWILL THEEXTRAENERGY COME FROMASDEVELOPMENT TAKESOFF�4HE
GOVERNMENTISTHINKINGOFUSINGBIOFUELTOPOWERTRANSPORTINTHEREGIONANDSAVEOIL
IMPORTSTOGENERATEELECTRICITY�3YNERGYAGAIN�PLUSWEPOSITIONOURSELVESSTRATEGICALLY�v

h"UTTHISCONSTRAINSOURGROWTHPROSPECTS�v
h-AYBENOT�)FTHEGOVERNMENTCANSHOWTHATTHEBIOFUELINDUSTRYISSOCIALLY�ENVIRONMENTALLY�ANDECONOMICALLY

BENElCIALTOTHISREGION�THE0RESIDENT�SBIOFUELINITIATIVEWILLBEACCEPTEDMOREEASILYELSEWHERE�)NADDITION�UNDER
THIS0LANWECANEXPANDOURORIGINALCAPACITYWITHOUTHAVINGTOGOTHROUGHANOTHERTURBULENTNEGOTIATION�7ENEED
TOKEEPINMINDTHATWEAREINTHISBUSINESSFORTHELONGRUN�)NTHELONGRUN�OURBOTTOMLINEISNOTONLYlNANCIAL�BUT
SOCIALANDENVIRONMENTALASWELL�v

4HE#%/WASVERYSKEPTICALOFMIXINGBUSINESSWITHENVIRONMENTALANDSOCIALISSUES�(ELIKEDITBETTERBEFORE�WHEN
ALLTHE#OMPANYCAREDABOUTWASMAKINGGOODPROlT�ANDSOCIALISSUESWERELEFTTOTHEGOVERNMENT�"UTYOUNGER
MANAGERSCAMEOUTOFBUSINESSSCHOOLWITHFUNNYIDEAS�3URE�ALLVERYNICE�HETHOUGHT�"UT)BETTERTALKTOTHE0RESI
DENTAGAIN�HETHOUGHT�4HISISLOOKINGTOORISKY�h'ETMETHE-INISTRYOF&OREIGN!FFAIRS�vHETOLDHISSECRETARY�

4HE0LAN�SREALTESTCAMESHORTLYAFTERTHElRSTBIOFUELRElNERYSTARTEDOPERATING�WHENTHEDEMANDFORBIOFUEL
CROPSJUMPEDSHARPLY�DRAGGINGALONGTHEPRICEOFLANDANDTAXES�3PECULATORSHADBEGUNTOBUYLANDFROMSMALLHOLD
ERS�ANDSEVERALCOMMUNITYORGANIZATIONSBROKEUNDERTHEPRESSURE�

h4HEY�RENOWPAYING������PERHECTARE�7ESHOULDSELLNOW�EVERYONE�SDOINGIT�v
h!NDDOWHAT�3TARTASMALLCOMMERCE�*OINYOURBROTHER�STAXIBUSINESS�,IVEINANAPARTMENTORASHANTY�)TWON�TBE

LONGBEFOREYOU�LLNEEDTOlNDAHOUSEKEEPINGJOBSOWECANMAKEENDSMEET�!TLEASTHEREWEHAVEOURPIECEOFLAND�v
)TWASLATEANDWARM�FROGSWERESINGINGLOUD�ANDALLSORTSOFINSECTSmUTTEREDINTHEGALLERY�4HEYHADHADTHIS

DISCUSSIONBEFORE�3HEHADALWAYSBEENATTRACTEDBYTHECITY�3HEFELTTHATIN2IO'RANDETHEYWOULDHAVEMOREOP
PORTUNITIESFORABETTERLIFE�LIKEHERBROTHER�WHONOWOWNEDTWOTAXIS�(EWASN�TCONVINCED�4RUE�THEWORKWAS
HARDANDTHEYWEREPOOR�"UTTHISWASHISPLACE�ANDTHEPROSPECTOFLIVINGINPOVERTYINTHECITYSCAREDHIM�

"ESIDES�THINGSWERECHANGING�!COUPLEOFYEARSBACKHEHADlNALLYLEGALIZEDHISTENUREANDNOWFELTMORESECURE
ONHISLAND�ONEANDAHALFHECTARESWITHARIVERFRONTOFABOUT���METERS�!NDTHENGOVERNMENTOFlCIALSANDPEO
PLEFROMTHECITYHADSTARTEDCOMINGTOTALKABOUTNEWPLANS�4HEYWOULDHOLDLOCALMEETINGSON3ATURDAYSTOSPEAK
ABOUTTHEIMPORTANCEOFTHEFOREST�OFTHERIVER�ABOUTFUTURECHANGESINTHECLIMATEANDOTHERTHINGS�

-OSTLYHEDIDN�TREALLYCARE�(EWORKEDFRUITANDCATTLE�CHOPPINGDOWNTREESTOSELLEVERYNOWANDTHENWHEN
HENEEDEDSOMEEXTRACASH�"UTNOWTHEREWASTALKABOUTAFACTORYIN2IO'RANDETHATWASBUYINGMAIZEANDSUGAR
CANE�TOMAKEFUEL�3OMEFARMERSWEREALREADYSELLINGTOLARGERONES�ORCUTTINGDOWNTHEFOREST�(EDIDN�THAVETHE
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MONEYORTIMETOCUTDOWNTHETREES�ANDBEFORESETTINGlRETOHISFORESTHEWANTEDTOBESUREGROWINGMAIZEAND
SUGARCANEWASWORTHIT�!NDTHATWASWHENTHE3ATURDAYMEETINGSHADSTARTED�

h7ORKWITHUS�vONEOFTHEEXPERTSTOLDHIM�h4RYITOUTFORAFEWYEARSANDTHENYOUCANDECIDE�v7HATTHEMAN
WASPROPOSINGWASAPPEALING�$ON�TCUTANYMORETREESANDWE�LLPAYYOU�$ON�TGROWMAIZEORSUGARCANE�DON�T
USECERTAINPESTICIDES�ANDWE�LLHELPYOUSELLYOURFRUITATBETTERPRICES�"UILDASMALLDECKONTHERIVERSIDEANDWE�LL
BRINGSOMETOURISTSWHOWILLPAYANDYOURWIFECANSELLCRAFTS�/RGANIZEWITHYOURNEIGHBORSANDWE�LLHELPYOUDO
BUSINESS�(ELIKEDTHESEIDEASBECAUSEHELOVEDHISPLACEANDHEDREAMEDOFHAVINGABEAUTIFULHOUSEINTHISBEAUTIFUL
FOREST�7HENHESAWSOMEOFHISNEIGHBORSGETONBOARD�HETOOAGREEDTOJOINTHEEXPERIMENT�

4HINGSHADGONE/+�,IFEHADNOTIMPROVEDASMUCHASHEHADEXPECTED�BUTATLEASTTHEPROSPECTSWEREGOOD�
4HENTHEPRICEOFTHELANDJUMPEDFROM����TO������ANDMANYSTARTEDLOSINGPATIENCE�LIKEHISWIFE�

0OSTSCRIPT�%XCERPTOF MAGAZINE��-AY����
1UESTION�9OUSTARTEDYOURCAREERIN2IO'RANDE�4HEYSAYYOUWERERESPONSI
BLEFORITSTRANSFORMATIONINTOAMODELCITYx
!NSWER�9ES�THATWASAWATERSHEDINMYCAREER�4RIGGEREDBYTHEINSTALLA
TIONOFTHElRSTBIOFUELRElNERYINTHECOUNTRY�WEEMBARKEDONACUT
TINGEDGEPROCESSOFINTEGRATED�REGIONALPLANNING�4HATWASVERYUNCOM
MONBACKTHEN�)NRETROSPECT)REALIZEWEWERELEADINGAGREATTRANSITION�
/UREXAMPLEWASTAKENUPINMANYOTHERPARTSOFTHECOUNTRYANDSOON
hSUSTAINABLEECOSYSTEMSERVICESMANAGEMENTvBECAMEAPOPULARPOLITICAL
ISSUE�!NDWEWERENOTALONE�3IMILARTHINGSWEREHAPPENINGAROUNDTHE
WORLD�MILLIONSOFPEOPLEWERETHINKINGANDIMPLEMENTINGNEWWAYSOF
ECONOMICDEVELOPMENT�)NTIME�ALLOFTHISCRYSTALLIZEDINTOANEWPARADIGM�
ANDHEREWEAREx7HOWOULDHAVETHOUGHT�FOREXAMPLE�THATOURGENERA
TIONWOULDSEEFOSSILFUELSBECOMEAMINORSOURCEOFENERGY�7HOWOULD
HAVETHOUGHTWEWOULDSEELOCALCOMMUNITIESEMPOWEREDTOTHEPOINTOF
PUTTINGAMOREHUMANEFACETOGLOBALIZATION�

1UESTION�7HATWORKED�
!NSWER�)THINKAKEYTOTHESUCCESSWASUSINGDIALOGUEOVERCONFRONTA
TION�BUTALSOWORKINGWITHSMALLFARMERSTOPREVENTTHEEXPANSIONOF
MONOCULTURE�4HEINCENTIVESWEPUTINPLACEHELPEDUSRESISTTHEPRESSURETO
CONVERTMOREFORESTWHENBIOFUELPRICESESCALATEDIN�����3OMEHOWWE
TOOKTHERIGHTTURNSATCRITICALJUNCTURES�2IO'RANDEWASATTRACTIVETOTHE
BIOFUELINDUSTRYFORANUMBEROFREASONS�OURLOCATION�LABOR�ANDNATURAL
PORT�AND)THINKWEKNEWHOWTOUSETHATINOURFAVOR�!TONEPOINTTHE
BIOFUELCOMPANYTHREATENEDTOCANCELITSINVESTMENTIFWEDIDNOTWITH
DRAWTHEBIOFUELTAX�BUTWEKNEWTHATTHEPROJECTWASSTILLVERYPROlTABLE
DESPITETHETAX�!LSO�WEDAREDTOCHOOSEANUNORTHODOXMIXOFPOLICIES�
7ECOULDHAVEGONEWITHAMARKETAPPROACH�ORSTRICTGOVERNMENTCONTROL�
"UTWEFELTTHATTHECONDITIONSWERENOTAPPROPRIATEFOREITHER�)NSTITUTIONS
BACKTHENWEREWEAKERTHANTHEYARETODAY�ESPECIALLYTHOSETHATDEALWITH
THEENVIRONMENT�)WAS3ECRETARYOF%NVIRONMENTATTHETIME�AND)DEl
NITELYDIDNOTHAVETHEINmUENCETHEPOSITIONCARRIESTODAY�

1UESTION�!NDNOWYOUMAYBETHESECONDWOMANTOBECOME0RESIDENT�
ANDARETHElRSTCANDIDATETORUNONAhSUSTAINABILITYvPLATFORM�x

$ECISION4HE
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4
OOOFTEN�DEVELOPMENTPOLICIESHAVEUNWITTINGLY
DIMINISHEDNATURE�SCAPACITYTOPROVIDETHEGOODS
ANDSERVICESPEOPLEDEPENDON�!STHE-ILLEN
NIUM%COSYSTEM!SSESSMENTPOINTSOUT�MEETING
AGROWINGPOPULATION�SNEEDSFORFOODANDWATER

ANDHUMANHEALTHOVERTHEPAST��YEARSHASDEGRADEDMANY
ECOSYSTEMSERVICES�-!����E���	�&IFTEENSERVICES�INCLUDING
THESUPPLYOFlSHANDFRESHWATER�AREINSERIOUSDECLINEGLOB
ALLY�WHILEANOTHERlVE�SUCHASWATERREGULATIONANDTHESUPPLY
OFTIMBER�HANGINTHEBALANCE�

4HE-ILLENNIUM%COSYSTEM!SSESSMENTCALLSFORSIGNIlCANT
CHANGESINTHEWAYWEGOVERNECOSYSTEMS�4OKEEPPACE
WITHTHERAPIDDECLINEINECOSYSTEMSERVICES�WENEEDTOlND
BETTERWAYSTOMAKEDECISIONSABOUTDEVELOPMENTS�WAYSTHAT
EXPLICITLYTAKEECOSYSTEMSERVICESINTOACCOUNTANDREDUCE
TRADEOFFSACROSSSERVICES�"YACCOUNTINGFORTHEDEPENDENCIES
ANDIMPACTSOFDEVELOPMENTONECOSYSTEMSERVICES�DECISION
MAKERSCANRECONCILEDEVELOPMENTGOALSANDNATURE�

4HISGUIDEINTRODUCESAN%COSYSTEM3ERVICES!PPROACHAS
ANEARLYATTEMPTATOUTLININGHOWDECISIONMAKERSCANTAKE
PRACTICALSTEPSTORESTORETHEHEALTHOFECOSYSTEMSERVICESAND
MAKEDEVELOPMENTMORESUSTAINABLE�)TBUILDSONTHEACTION
AGENDALAIDOUTIN2ESTORING.ATURE�S#APITAL�ANEARLIER7ORLD
2ESOURCES)NSTITUTEPUBLICATIONTHATCALLSFORINVESTINGINNATURE
FORDEVELOPMENT�INADDITIONTOSIMPLYPROTECTINGNATUREFROM
DEVELOPMENT�

4HE%COSYSTEM3ERVICES!PPROACHCANBE�ANDNEEDSTO
BE�CENTRALTOCHOOSINGFUTUREDEVELOPMENTSTRATEGIESAND
POLICIES�)TCOMPRISESAFRAMEWORKANDMETHODSFORINTEGRATING
ECOSYSTEMSERVICESINTODECISIONMAKING�)MPLEMENTINGSUCH
ANAPPROACHINVOLVESAVARIETYOFMETHODS�INCLUDINGAN
ASSESSMENTOFECOSYSTEMSERVICEDEPENDENCIESANDIMPACTS�
ECOSYSTEMSERVICEVALUATION�SCENARIOBUILDING�ANDSELECTION
OFPOLICIESANDOTHERINTERVENTIONSTARGETEDATSUSTAINING
ECOSYSTEMSERVICES�

$ECISIONMAKERSCANUSETHESEMETHODSTOLEARNTHEVALUE
OFNATURALASSETSANDTOIDENTIFYTHESPECIlCASSETSOFNATURE
THATTHEIRGOALSDEPENDONANDAFFECT�4HEYCANEXPLOREHOW
CURRENTANDFUTURETRENDSINTHECONDITIONOFTHESESERVICES
WILLAFFECTTHEIRDEVELOPMENTGOALSINTHEPLACESWHERETHEY
WORK�4HEYCANBUILDPARTNERSHIPSACROSSINSTITUTIONALAND
POLITICALBOUNDARIESTOADDRESSTHERISKSANDOPPORTUNITIESFOR
ECOSYSTEMSERVICESTHATEACHDEVELOPMENTDECISIONPRESENTS�
4HIS%COSYSTEMS3ERVICES!PPROACHCANBECOMETHEBASISFOR
RECONCILINGDEVELOPMENTANDNATURE�ANDSUSTAININGBOTH�

!N%COSYSTEM3ERVICES!PPROACHFOR
RECONCILINGDEVELOPMENTANDNATURE

#ONCLUSION
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TOPROVIDELEADERSHIPANDENCOURAGEPARTNERSHIPINCARINGFORTHEENVIRONMENTBY
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