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4
HE฀"RAZILIAN฀BASIN฀OF฀THE฀!MAZON฀2IVER฀HOLDS฀
THE฀WORLD�S฀LARGEST฀EXPANSE฀OF฀TROPICAL฀FOREST�฀)T฀
DIRECTLY฀SUSTAINS฀THE฀LIVELIHOODS฀OF฀MEMBERS฀OF฀
HUNDREDS฀OF฀)NDIAN฀TRIBES฀AS฀WELL฀AS฀CITY฀DWELL

ERS�฀FARMERS�฀AND฀RANCHERS�฀4HE฀FORESTS฀ARE฀NOT฀

ONLY฀VITAL฀TO฀THE฀NATIONAL฀ECONOMY�฀BUT฀ALSO฀TO฀PEOPLE฀AROUND฀
THE฀GLOBE�฀+NOWN฀AS฀THE฀h,UNGS฀OF฀OUR฀0LANET�v฀!MAZON฀FOR

ESTS฀CONTINUOUSLY฀RECYCLE฀CARBON฀DIOXIDE฀INTO฀OXYGEN�฀CLEANING฀
AIR฀AND฀REGULATING฀REGIONAL฀AND฀GLOBAL฀CLIMATE�฀

0UGET฀3OUND�฀A฀LARGE฀SALT฀WATER฀ESTUARY฀IN฀THE฀5�3�฀0A

CIlC฀.ORTHWEST�฀IS฀ONE฀OF฀THE฀WORLD�S฀MOST฀PRODUCTIVE฀AND฀
BIOLOGICALLY฀DIVERSE฀ECOSYSTEMS�฀#ARVED฀BY฀GLACIERS฀AND฀FED฀
BY฀THOUSANDS฀OF฀RIVERS฀AND฀STREAMS�฀IT฀PROVIDES฀A฀HABITAT฀FOR฀
THE฀ICONIC฀0ACIlC฀SALMON�฀)T฀ALSO฀PROVIDES฀mOOD฀PROTECTION�฀
NATURAL฀STORM฀WATER฀MANAGEMENT�฀DRINKING฀WATER฀PRODUCTION฀
AND฀lLTRATION�฀AND฀RECREATION฀FOR฀ITS฀RESIDENTS฀AND฀THE฀MANY฀
WHO฀COME฀TO฀VISIT�

7HAT฀DO฀THESE฀TWO฀TREASURES�฀THE฀"RAZILIAN฀!MAZON฀AND฀
0UGET฀3OUND�฀HAVE฀IN฀COMMON�฀"OTH฀ARE฀UNDERGOING฀RAPID฀
CHANGE฀AS฀A฀RESULT฀OF฀HUMAN฀PRESSURE฀AND฀CLIMATE฀CHANGE�฀
/NE฀lFTH฀OF฀THE฀"RAZILIAN฀!MAZON฀HAS฀BEEN฀DEFORESTED฀BY฀
LOGGERS�฀FARMERS�฀AND฀RANCHERS�฀0UGET฀3OUND฀FACES฀ENVIRON

MENTAL฀CHALLENGES฀RANGING฀FROM฀WATER฀POLLUTION฀AND฀TOXIC

LADEN฀SEDIMENTS฀TO฀LOSS฀OF฀HABITAT�฀,IKE฀THIS฀GUIDE�฀BOTH฀
REGIONS฀ARE฀PIONEERING฀WAYS฀TO฀RECONCILE฀DEVELOPMENT฀AND฀
ENVIRONMENT฀GOALS฀�NOT฀JUST฀FOR฀THE฀SAKE฀OF฀NATURE�฀BUT฀ALSO฀
FOR฀THE฀SAKE฀OF฀PEOPLE�฀

2ECONCILING฀DEVELOPMENT฀AND฀NATURE฀IS฀CHALLENGING฀
BECAUSE฀WE฀HAVE฀TRADITIONALLY฀PUT฀THESE฀TWO฀GOALS฀IN฀SEPARATE฀
BOXES�SEPARATE฀ACADEMIC฀DISCIPLINES�฀SEPARATE฀GOVERNMENT฀
AGENCIES�฀AND฀CORRESPONDINGLY฀SEPARATE฀LAWS฀AND฀POLICIES�฀
$EVELOPMENT฀PLANNERS฀TOO฀OFTEN฀ASSUME฀THAT฀THE฀NATURAL฀AS

SETS฀THAT฀DEVELOPMENT฀DEPENDS฀ON�FRESHWATER�฀NATURAL฀HAZARD฀
PROTECTION�฀POLLINATION�฀TO฀NAME฀JUST฀A฀FEW�WILL฀ALWAYS฀BE฀
THERE�฀#ONSERVATIONISTS�฀ON฀THE฀OTHER฀HAND�฀ARE฀OFTEN฀PREOC

CUPIED฀WITH฀MINIMIZING฀THE฀NEGATIVE฀IMPACTS฀OF฀DEVELOPMENT฀
ON฀NATURE฀OR฀PUTTING฀IT฀OFF฀LIMITS฀TO฀PEOPLE�฀4HE฀FULL฀EXTENT฀OF฀

&OREWORD
OUR฀DEPENDENCY฀ON฀NATURE�S฀BENElTS�฀OR฀ECOSYSTEM฀SERVICES�฀IS฀
SELDOM฀TAKEN฀INTO฀ACCOUNT฀BY฀EITHER�฀

)T฀IS฀EASY฀FOR฀MANY฀OF฀US฀TO฀FORGET฀OUR฀CONNECTION฀TO฀NATURE�฀
7E฀HAVE฀CLEAN฀WATER฀AT฀THE฀TURN฀OF฀A฀FAUCET�฀A฀DIVERSE฀SELECTION฀
OF฀FRUIT�฀VEGETABLES�฀AND฀MEAT฀ON฀THE฀SHELVES฀OF฀A฀GROCERY฀STORE�฀
7E฀HAVE฀NO฀IDEA฀ABOUT฀THE฀HEALTH฀OF฀THE฀ECOSYSTEMS฀SUPPLYING฀
THESE฀SERVICES�฀!ND฀WE฀ARE฀LARGELY฀UNAWARE฀OF฀HOW฀OUR฀CHOICES฀
AFFECT฀THE฀HEALTH฀OF฀THESE฀ECOSYSTEMS�฀0ERHAPS฀THIS฀IS฀PARTLY฀
BECAUSE฀AROUND฀THE฀WORLD�"RAZIL฀AND฀THE฀5NITED฀3TATES฀
INCLUDED�MORE฀THAN฀HALF฀OF฀US฀LIVE฀IN฀URBAN฀AREAS฀THAT฀USE฀
THREE฀FOURTHS฀OF฀%ARTH�S฀NATURAL฀RESOURCES�฀7E฀SELDOM฀PAY฀FOR฀
MANY฀OF฀THE฀BENElTS฀NATURE฀PROVIDES�THE฀lLTERING฀POWER฀OF฀
WETLANDS฀OR฀MANGROVES฀OR฀THE฀CLIMATE฀CONTROL฀OF฀FORESTS�฀

4HANKS฀TO฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�฀THE฀
lRST฀GLOBAL฀CHECK
UP฀OF฀OUR฀ECOSYSTEMS฀AND฀THEIR฀CAPACITY฀TO฀
PROVIDE฀US฀WITH฀ECOSYSTEM฀SERVICES�฀WE฀NOW฀KNOW฀THAT฀WE฀CAN฀
NO฀LONGER฀AFFORD฀TO฀TAKE฀NATURE�S฀BENElTS฀FOR฀GRANTED�฀&IFTEEN฀
OUT฀OF฀��฀ECOSYSTEM฀SERVICES฀ASSESSED฀ARE฀ALREADY฀DEGRADED�฀
THREATENING฀OUR฀ABILITY฀TO฀BUILD฀VIBRANT฀COMMUNITIES�

4HE฀TIME฀HAS฀COME฀TO฀STOP฀PUTTING฀DEVELOPMENT฀AND฀ENVI

RONMENT฀IN฀SEPARATE฀BOXES�฀AND฀INSTEAD฀ACKNOWLEDGE฀THAT฀THE฀
TWO฀ARE฀INEXTRICABLY฀BOUND฀TOGETHER�฀-AKING฀THESE฀LINKS฀IS฀AT฀
THE฀HEART฀OF฀THE฀7ORLD฀2ESOURCES฀)NSTITUTE฀MISSION�INCREAS

ING฀PROSPERITY฀AND฀PROTECTING฀THE฀PLANET�฀)T฀IS฀ALSO฀WHAT฀THIS฀
GUIDE฀IS฀ALL฀ABOUT�฀

4HE฀GUIDE฀USES฀ECOSYSTEM฀SERVICES�THE฀BENElTS฀OF฀NA

TURE�TO฀MAKE฀THE฀LINK฀BETWEEN฀NATURE฀AND฀DEVELOPMENT�฀
4HESE฀SERVICES฀INCLUDE฀FOOD฀AND฀lBER฀AND฀FUEL฀BUT฀ALSO฀THE฀
LARGELY฀UNPRICED฀SERVICES฀OF฀CLEAN฀AIR฀AND฀CLEAN฀WATER�฀NATURAL฀
HAZARD฀PROTECTION�฀POLLINATION�฀AND฀SPIRITUAL฀SUSTENANCE�฀)N฀
POLICYMAKING�฀NATURE�S฀GOODS฀AND฀SERVICES฀BELONG฀IN฀THE฀SAME฀
CATEGORY฀AS฀THE฀ASSETS฀OF฀CAPITAL฀AND฀LABOR�฀4HE฀LANGUAGE฀OF฀
ECOSYSTEM฀SERVICES฀PROVIDES฀A฀WAY฀FOR฀POLICYMAKERS฀TO฀IDENTIFY฀
HOW฀A฀DECISION฀DEPENDS฀ON฀NATURE�S฀mOW฀AND฀HOW฀A฀DECISION฀
WILL฀IN฀TURN฀AFFECT฀THE฀mOW�฀)T฀INCREASES฀OUR฀ABILITY฀TO฀UNDER

STAND฀AND฀MAKE฀TRADE
OFFS฀ACROSS฀ECOSYSTEM฀SERVICES�฀IN฀SPACE฀
AND฀TIME�฀AND฀IN฀DOING฀SO฀WIN฀MORE฀AND฀LOSE฀LESS�

4HE฀GUIDE฀DRAWS฀ON฀OUR฀EARLY฀EXPERIENCE฀IN฀MEASURING฀AND฀
MANAGING฀MULTIPLE฀ECOSYSTEM฀SERVICES฀TO฀OUTLINE฀HOW฀TO฀ASSESS฀
THE฀SERVICES฀DEVELOPMENT฀DEPENDS฀ON฀AND฀AFFECTS�฀HOW฀TO฀USE฀

C O N T I N U E D
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SCENARIOS฀TO฀EXPLORE฀THE฀FUTURE�฀AND฀HOW฀TO฀CHOOSE฀POLICIES฀
THAT฀SUSTAIN฀ECOSYSTEMS฀FOR฀DEVELOPMENT�฀)T฀ALSO฀USES฀A฀NOVEL฀
APPROACH�฀)T฀TELLS฀A฀lCTIONAL฀STORY฀ABOUT฀A฀CITY฀GRAPPLING฀WITH฀
PREVENTING฀mOODS฀AND฀PROVIDING฀CLEAN฀WATER฀WHILE฀HELPING฀
THE฀COUNTRY฀RAISE฀AND฀SELL฀BIOFUELS�฀4HE฀STORY฀ILLUSTRATES฀THE฀
DIFlCULT฀TRADE
OFFS฀THAT฀POLICYMAKERS฀FACE฀IN฀MANY฀PARTS฀OF฀
THE฀WORLD�฀HOW฀TO฀PROVIDE฀CLEANER฀ENERGY฀AND฀JOBS฀BUT฀AVOID฀
INCREASING฀FOOD฀AND฀LAND฀PRICES฀AND฀ENDANGERING฀FORESTS฀AND฀
CLEAN฀WATER�฀4HE฀POLITICS฀AND฀POWER฀PLAYS฀APTLY฀CAPTURED฀BY฀
THE฀STORY฀WILL฀BE฀FAMILIAR฀TO฀MANY฀OF฀YOU�฀฀

#HOICES฀ABOUT฀BIOFUEL฀ARE฀JUST฀ONE฀EXAMPLE฀OF฀THE฀INTRICA

CIES฀POSED฀BY฀DECISIONS฀TO฀RECONCILE฀DEVELOPMENT฀AND฀NATURE�฀
"RAZIL฀BRINGS฀EXPERIENCE฀IN฀TRYING฀TO฀BALANCE฀THE฀DEMAND฀FOR฀
LAND฀FOR฀GROWING฀SUGAR฀CANE�฀RAISING฀OTHER฀CROPS�฀OR฀GRAZING฀
ANIMALS฀WHILE฀AVOIDING฀FRAGMENTATION฀OF฀THE฀FORESTS�฀0UGET฀
3OUND฀IS฀DEVELOPING฀AN฀ECOSYSTEM
WIDE฀ROADMAP฀TO฀RESTORE฀
THE฀HEALTH฀OF฀THE฀3OUND฀BY฀�����฀%VEN฀MORE฀DAUNTING฀ARE฀
CHOICES฀ABOUT฀CLIMATE฀CHANGE�฀

7E฀NOW฀KNOW฀THE฀GLOBAL฀CLIMATE฀IS฀CHANGING฀AND฀AT฀฀
THE฀SAME฀TIME฀OUR฀NATURAL฀ASSETS฀ARE฀DWINDLING�฀4HESE฀TWO฀
TRENDS฀ARE฀ON฀A฀COLLISION฀COURSE�AND฀THE฀CONSEQUENCES฀WILL฀
BE฀FELT฀BY฀ALL�฀BUT฀ESPECIALLY฀BY฀THE฀POOR฀AMONG฀US�฀#LIMATE฀
CHANGE฀AFFECTS฀THE฀QUANTITY�฀QUALITY�฀AND฀TIMING฀OF฀ECOSYSTEM฀
SERVICES฀SUCH฀AS฀WATER฀FOR฀POWER�฀IRRIGATION�฀AND฀HOUSEHOLD฀
AND฀SACRED฀USE�฀)NVESTING฀IN฀RESTORING฀AND฀MAINTAINING฀
HEALTHY฀ECOSYSTEMS฀MAY฀BE฀OUR฀BEST฀INSURANCE฀AGAINST฀CLIMATE฀
CHANGE�฀&ORESTS฀HELP฀REGULATE฀CLIMATE฀BY฀ABSORBING฀CARBON฀
DIOXIDE฀FROM฀THE฀ATMOSPHERE�฀-ANGROVES฀AND฀WETLANDS฀AFFORD฀
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PROTECTION฀AGAINST฀mOODS�฀(EALTHY�฀RESILIENT฀ECOSYSTEMS฀WILL฀
BE฀MORE฀CAPABLE฀OF฀ADAPTING฀TO฀CLIMATE฀CHANGE฀AND฀BUFFERING฀
ABRUPT฀CHANGES฀IN฀THE฀SUPPLY฀OF฀ECOSYSTEM฀SERVICES฀CRITICAL฀TO฀
OUR฀WELL
BEING�฀

)F฀WE฀WANT฀TO฀PASS฀THESE฀NATURAL฀ASSETS฀ON฀TO฀OUR฀CHILDREN฀
AND฀THOSE฀WHO฀FOLLOW฀THEM�฀WE฀MUST฀DO฀A฀BETTER฀JOB฀OF฀REC
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(
UMAN฀WELL
BEING฀UTTERLY฀DEPENDS฀ON฀NATURE�฀
$EVELOPMENT�฀DElNED฀BROADLY฀TO฀ENCOMPASS฀
SOCIAL�฀ECONOMIC�฀AND฀ENVIRONMENTAL฀ASPECTS฀
OF฀GROWTH�฀AIMS฀TO฀IMPROVE฀HUMAN฀WELL
BE

ING�฀$ESPITE฀THE฀INEXTRICABLE฀CONNECTIONS�฀

DEVELOPMENT฀AND฀NATURE฀HAVE฀FREQUENTLY฀BEEN฀CONSIDERED฀IN฀
ISOLATION฀OR฀EVEN฀IN฀OPPOSITION�฀4HIS฀GUIDE฀AIMS฀TO฀HELP฀DECI

SION฀MAKERS฀RECONCILE฀THE฀TWO฀BY฀OUTLINING฀HOW฀AN฀%COSYSTEMS฀
3ERVICES฀!PPROACH฀CAN฀BE฀INCORPORATED฀INTO฀EXISTING฀DECISION฀
MAKING฀PROCESSES฀TO฀STRENGTHEN฀DEVELOPMENT฀STRATEGIES�฀)T฀IS฀
INTENDED฀FOR฀USE฀BY฀A฀CITY฀MAYOR�฀A฀LOCAL฀PLANNING฀COMMISSION฀
MEMBER�฀A฀PROVINCIAL฀GOVERNOR�฀AN฀INTERNATIONAL฀DEVELOPMENT฀
AGENCY฀OFlCIAL�฀OR฀A฀NATIONAL฀MINISTER฀OF฀lNANCE�฀ENERGY�฀WATER�฀
OR฀ENVIRONMENT฀AND฀THOSE฀WORKING฀FOR฀THEM�฀

$ECISION฀MAKERS฀MAY฀BE฀FOCUSED฀ON฀REDUCING฀POVERTY�฀
INCREASING฀FOOD฀PRODUCTION�฀STRENGTHENING฀RESILIENCE฀TO฀
CLIMATE฀CHANGE�฀OR฀PRODUCING฀ENERGY�฀4HE฀DEVELOPMENT฀
PROJECTS฀AND฀POLICIES฀INTENDED฀TO฀MEET฀THESE฀GOALS฀OFTEN฀GO฀
FORWARD฀UNWITTINGLY฀AT฀THE฀EXPENSE฀OF฀NATURE�A฀DAM฀TO฀
PRODUCE฀ELECTRICITY฀REDUCES฀lSH฀POPULATIONS�฀A฀NATIONAL฀PLAN฀TO฀
EXPAND฀AGRICULTURE฀MAY฀INCREASE฀DEFORESTATION฀LEADING฀TO฀SOIL฀
EROSION฀AND฀mOODING�฀5LTIMATELY�฀THE฀DEVELOPMENT฀GOALS฀ARE฀
UNDERMINED฀AS฀THE฀EFFECTS฀OF฀THESE฀TRADE
OFFS฀ARE฀FELT฀BY฀PEOPLE฀
WHO฀DEPEND฀ON฀NATURE฀FOR฀THEIR฀LIVELIHOOD฀AND฀WELL
BEING�฀
WHETHER฀IT฀IS฀lSH฀STOCKS฀FOR฀FOOD�฀PROTECTION฀FROM฀DOWNSTREAM฀
mOODING�฀OR฀SPIRITUAL฀SUSTENANCE�

4HIS฀GUIDE฀EXPLAINS฀HOW฀TO฀IMPROVE฀THE฀OUTCOME฀OF฀THESE฀
TRADE
OFFS฀IN฀DECISION฀MAKING�฀)T฀BUILDS฀ON฀EXISTING฀EXPERIENCE฀
WITH฀MULTIPLE
USE฀ECOSYSTEM฀MANAGEMENT�฀ECOSYSTEM฀
RESTORATION�฀AND฀CONSERVATION฀PLANNING�฀BUT฀IDENTIlES฀
ECOSYSTEM฀SERVICES฀MORE฀EXPLICITLY�฀)T฀RESPONDS฀TO฀THE฀lNDINGS฀
OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�฀A฀FOUR
YEAR฀GLOBAL฀
EFFORT฀INVOLVING฀MORE฀THAN฀�����฀EXPERTS฀THAT฀ASSESSED฀
THE฀CONDITION฀AND฀TRENDS฀OF฀THE฀WORLD�S฀ECOSYSTEMS�฀4HE฀
!SSESSMENT฀FOUND฀THAT฀IN฀THE฀LAST฀HALF฀OF฀THE฀��TH฀CENTURY�฀
HUMANS฀CHANGED฀ECOSYSTEMS฀MORE฀RAPIDLY฀AND฀EXTENSIVELY฀

THAN฀IN฀ANY฀COMPARABLE฀PERIOD฀OF฀HISTORY�฀PRIMARILY฀TO฀MEET฀
GROWING฀NEEDS฀FOR฀FOOD�฀FRESHWATER�฀TIMBER�฀lBER�฀AND฀FUEL�฀
4HESE฀CHANGES฀HAVE฀RESULTED฀IN฀SIGNIlCANT฀BENElTS฀TO฀HUMANS�฀
INCLUDING฀IMPROVEMENTS฀IN฀HEALTH฀AND฀A฀REDUCTION฀IN฀THE฀
PROPORTION฀OF฀MALNOURISHED฀PEOPLE�฀(OWEVER�฀THESE฀GAINS฀
HAVE฀COME฀AT฀AN฀INCREASING฀COST�

!S฀ECOSYSTEMS฀HAVE฀BEEN฀ALTERED�฀MANY฀OF฀THEIR฀GOODS฀AND฀
SERVICES�THE฀FOOD฀AND฀FRESHWATER�฀THE฀REGULATING฀SERVICES�฀
AND฀CULTURAL฀BENElTS฀THEY฀PROVIDE�ARE฀IN฀JEOPARDY�฀4WO฀
THIRDS฀OF฀THE฀ECOSYSTEM฀SERVICES฀WE฀DEPEND฀ON฀ARE฀DEGRADED�฀
4HIS฀DEGRADATION฀WILL฀LIKELY฀GROW฀SIGNIlCANTLY฀WORSE฀IN฀THE฀
lRST฀HALF฀OF฀THE฀��ST฀CENTURY�฀)T฀THREATENS฀HUMAN฀WELL
BEING฀
AND฀THE฀GOALS฀OF฀DEVELOPMENT�฀"UT฀EVIDENCE฀IS฀ACCUMULATING฀
THAT฀TAKING฀AN฀%COSYSTEMS฀3ERVICES฀!PPROACH฀CAN฀MAKE฀
DEVELOPMENT฀MORE฀SUSTAINABLE฀BY฀SUSTAINING฀NATURE�S฀CAPACITY฀
TO฀PROVIDE฀NEEDED฀GOODS฀AND฀SERVICES�฀

4HIS฀GUIDE฀ASSEMBLES฀THAT฀EVIDENCE฀FOR฀USE฀BY฀A฀DECISION฀
MAKER�฀)T฀DETAILS฀THE฀PROCESSES฀THAT฀THEY฀CAN฀USE�฀BEGINNING฀
WITH฀A฀CONCEPTUAL฀FRAMEWORK฀THAT฀LINKS฀DEVELOPMENT฀AND฀
ECOSYSTEM฀SERVICES฀AND฀ENDING฀WITH฀GUIDANCE฀FOR฀CHOOSING฀
POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�

4HE฀GUIDE฀DEVELOPS฀THE฀CONCEPTUAL฀FRAMEWORK฀FROM฀THE฀
-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀TO฀HELP฀DECISION฀MAKERS฀
GAIN฀A฀BETTER฀UNDERSTANDING฀OF฀HOW฀DEVELOPMENT฀GOALS฀BOTH฀
AFFECT฀AND฀DEPEND฀ON฀ECOSYSTEM฀SERVICES�฀!LL฀THE฀INTERACTING฀
COMPONENTS฀OF฀THE฀FRAMEWORK฀ARE฀DISSECTED฀IN฀RELATION฀TO฀
A฀DEVELOPMENT฀GOAL�฀BEGINNING฀WITH฀PEOPLE฀AND฀THEIR฀WELL

BEING�฀THEN฀MOVING฀THROUGH฀THE฀FULL฀RANGE฀OF฀SUPPORTIVE฀
ECOSYSTEM฀SERVICES฀AND฀THE฀STRENGTH฀OF฀THEIR฀LINKS฀TO฀HUMAN฀
WELL
BEING�฀THE฀DIRECT฀AND฀INDIRECT฀DRIVERS฀OF฀CHANGE฀TO฀
ECOSYSTEMS฀THAT฀A฀DECISION฀MAKER฀NEEDS฀TO฀BE฀AWARE฀OF�฀AND฀
THE฀SPATIAL฀AND฀TEMPORAL฀SCALES฀THAT฀A฀DECISION฀OPERATES฀ON�฀
4HE฀GUIDE฀EMPHASIZES฀THE฀TWO฀PRINCIPLES�฀CREDIBILITY฀AND฀
LEGITIMACY�฀THAT฀MUST฀APPLY฀TO฀INFORMATION฀A฀DECISION฀MAKER฀
USES฀THROUGHOUT฀THE฀PROCESS�

4HE฀GUIDE฀THEN฀DETAILS฀THE฀lVE฀STEPS฀INVOLVED฀IN฀ASSESSING฀
RISKS฀AND฀OPPORTUNITIES฀RELATED฀TO฀ECOSYSTEM฀SERVICES�฀4HE฀lRST฀
STEP฀IS฀TO฀IDENTIFY฀ALL฀THE฀ECOSYSTEM฀SERVICES฀THAT฀A฀DECISION฀
DEPENDS฀ON฀AND฀AFFECTS�฀BY฀SYSTEMATICALLY฀ANALYZING฀THE฀
ECOSYSTEMS฀AND฀THEIR฀SERVICES฀IN฀A฀PARTICULAR฀LOCALE�฀4HE฀GUIDE฀

3UMMARY
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INCLUDES฀A฀DETAILED฀LIST฀OF฀ALL฀THE฀SERVICES฀A฀DECISION฀MAKER฀
WOULD฀NEED฀TO฀CONSIDER�฀4HE฀SECOND฀STEP฀IS฀TO฀DETERMINE฀
WHICH฀OF฀THESE฀ECOSYSTEM฀SERVICES฀ARE฀MOST฀RELEVANT฀TO฀A฀
DECISION฀OR฀DEVELOPMENT฀GOAL�฀TO฀SET฀PRIORITIES฀FOR฀FURTHER฀
ASSESSMENT�฀4HE฀GUIDE฀EXPLAINS฀THE฀CRITERIA฀A฀DECISION฀MAKER฀
WOULD฀USE฀IN฀THIS฀SCREENING�฀4HE฀THIRD฀STEP฀IS฀TO฀CONDUCT฀A฀
DETAILED฀ANALYSIS฀OF฀THE฀CONDITION฀AND฀TRENDS฀OF฀THE฀MOST฀
RELEVANT฀ECOSYSTEM฀SERVICES�฀BASED฀ON฀A฀SET฀OF฀QUESTIONS฀AND฀
ISSUES฀PROVIDED฀BY฀THE฀GUIDE�฀4HE฀FOURTH฀STEP฀ADDRESSES฀THE฀
DOLLAR฀VALUE฀OF฀THE฀ECOSYSTEM฀SERVICES฀IN฀QUESTION�฀FOR฀USE฀IN฀
DEVELOPMENT฀COST
BENElT฀ANALYSES�฀FOR฀EXAMPLE�฀4HE฀GUIDE฀
POINTS฀TO฀RESOURCES฀ON฀HOW฀TO฀CONDUCT฀ECONOMIC฀VALUATION�฀
IF฀THIS฀IS฀NECESSARY�฀4HE฀lNAL฀STEP฀IS฀TO฀ANALYZE฀THE฀RISKS฀AND฀
OPPORTUNITIES฀THAT฀ARISE฀FROM฀A฀DECISION฀IN฀RELATION฀TO฀THE฀
ECOSYSTEM฀SERVICES�฀4HE฀GUIDE฀LISTS฀THE฀TYPE฀OF฀TRADE
OFFS฀
ASSOCIATED฀WITH฀DEVELOPMENTS฀THAT฀A฀DECISION฀MAKER฀SHOULD฀
CONSIDER�฀฀฀

7HILE฀ASSESSING฀THE฀CURRENT฀STATUS฀OF฀ECOSYSTEM฀SERVICES฀
IS฀CRUCIAL฀FOR฀SUCCESSFUL฀DEVELOPMENT�฀DECISION฀MAKERS฀
ALSO฀NEED฀TO฀LOOK฀INTO฀THE฀FUTURE฀TO฀ASSESS฀THE฀OPTIONS฀FOR฀
ADDRESSING฀ECOSYSTEM฀CHANGE�฀4HE฀GUIDE฀CAN฀HELP฀DECISION฀
MAKERS฀EXPLORE฀WHAT฀MAY฀UNFOLD฀IN฀THE฀FUTURE฀GIVEN฀CERTAIN฀

ASSUMPTIONS฀AND฀CHOICES฀ABOUT฀ECOSYSTEM฀
SERVICES�฀%XPLORING฀THE฀FUTURE฀IS฀IMPORTANT฀
FOR฀AVOIDING฀THE฀UNINTENDED฀CONSEQUENCES฀
THAT฀OFTEN฀ARISE฀FROM฀DEVELOPMENT฀PROJECTS�฀
SUCH฀AS฀A฀lSH฀SPECIES฀IMPORTED฀FOR฀FOOD฀THAT฀
BECOMES฀AN฀INVASIVE฀PREDATOR�฀฀4HE฀GUIDE฀
DETAILS฀THE฀STEPS฀INVOLVED฀IN฀ONE฀PARTICULARLY฀
USEFUL฀TECHNIQUE฀FOR฀EXPLORING฀THE฀FUTURE�฀
SCENARIO฀BUILDING�฀3CENARIOS฀ARE฀STORIES฀
ABOUT฀THE฀FUTURE�฀TOLD฀AS฀A฀SET฀OF฀hPLAUSIBLE฀
ALTERNATIVE฀FUTURESv฀ABOUT฀WHAT฀MIGHT฀HAPPEN฀
UNDER฀PARTICULAR฀ASSUMPTIONS�

4HE฀GUIDE฀CONCLUDES฀WITH฀A฀DISCUSSION฀ON฀
CHOOSING฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES฀
IN฀LIGHT฀OF฀THE฀ECOSYSTEM฀SERVICES฀ASSESSMENT฀

AND฀EXPLORATIONS฀OF฀THE฀FUTURE�฀)T฀FOCUSES฀ON฀UNCOVERING฀THE฀
RISKS฀IN฀DEVELOPMENT฀POLICIES฀THAT฀MAY฀EXACERBATE฀ECOSYSTEM฀
DEGRADATION฀AS฀WELL฀AS฀THE฀OPPORTUNITIES฀TO฀FURTHER฀DEVELOPMENT฀
GOALS฀BY฀SUSTAINING฀ECOSYSTEM฀SERVICES�฀)T฀EXPLAINS฀HOW฀TO฀
INCORPORATE฀DEVELOPMENT฀POLICIES฀TO฀ADDRESS฀THESE฀RISKS฀AND฀
OPPORTUNITIES฀WITHIN฀AN฀EXISTING฀LEGAL฀FRAMEWORK�฀$ECISION฀
MAKERS฀CAN฀APPLY฀THE฀%COSYSTEMS฀3ERVICES฀!PPROACH฀OUTLINED฀
HERE฀IN฀THE฀COURSE฀OF฀ESTABLISHING฀NATIONAL฀AND฀SUB
NATIONAL฀
POLICIES�฀ECONOMIC฀AND฀lSCAL฀INCENTIVES�฀SECTOR฀POLICIES�฀OR฀
GOVERNANCE฀FORUMS�฀฀4HE฀GUIDE฀PROVIDES฀EXTENSIVE฀EXAMPLES฀OF฀
POLICY฀OPTIONS฀IN฀EACH฀SUCH฀CATEGORY฀AND฀ALSO฀PROVIDES฀DESIGN฀
CRITERIA฀FOR฀SELECTING฀AMONG฀THEM�฀

"Y฀OFFERING฀DECISION฀MAKERS฀THE฀CONCEPTUAL฀AND฀PRACTICAL฀
GUIDANCE฀FOR฀CHOOSING฀POLICIES฀THAT฀BETTER฀ATTEND฀TO฀
ECOSYSTEM฀SERVICES�฀THIS฀GUIDE฀AIMS฀TO฀HELP฀UNITE฀NATURE฀AND฀
DEVELOPMENT�฀)NSTEAD฀OF฀SOLELY฀WORKING฀TO฀PROTECT฀NATURE฀
FROM฀DEVELOPMENT�฀WE฀MAY฀ALSO฀BEGIN฀TO฀INVEST฀IN฀NATURE฀FOR฀
DEVELOPMENT�
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0
EOPLE฀EVERYWHERE฀DEPEND฀ON฀NATURE฀FOR฀THEIR฀
WELL
BEING�฀.ATURE฀IS฀THE฀SOURCE฀OF฀SUCH฀OBVIOUS฀
NECESSITIES฀AS฀FOOD฀AND฀FRESH฀WATER�฀)TS฀ECOSYSTEMS฀
ALSO฀PROVIDE฀LESS฀OBVIOUS฀SERVICES฀SUCH฀AS฀STORM฀
PROTECTION฀AND฀POLLINATION�฀4HE฀NATURAL฀WORLD฀

PROVIDES฀SPIRITUAL฀AND฀RECREATIONAL฀BENElTS฀AS฀WELL�฀4HESE฀AND฀
OTHER฀BENElTS฀OF฀NATURE�S฀ECOSYSTEMS฀�SEE฀KEY฀TERMS฀BELOW	฀HAVE฀
SUPPORTED฀THE฀EXTRAORDINARY฀GROWTH฀AND฀PROGRESS฀OF฀THE฀HU

MAN฀POPULATION�฀9ET฀MANY฀ECOSYSTEM฀SERVICES฀ARE฀IN฀A฀STATE฀OF฀
DECLINE�฀AND฀WE฀ARE฀LEARNING฀THAT฀NATURE�S฀BENElTS฀CAN฀NO฀LONGER฀
BE฀TAKEN฀FOR฀GRANTED�฀)GNORING฀THESE฀SERVICES฀IN฀PUBLIC฀AND฀PRI

VATE฀DECISION฀MAKING฀THREATENS฀OUR฀WAYS฀OF฀LIVING฀AND฀IMPEDES฀
OUR฀ABILITY฀TO฀ACHIEVE฀OUR฀ASPIRATIONS฀FOR฀THE฀FUTURE�฀

2ECOGNIZING฀THE฀LINKS฀BETWEEN฀ECOSYSTEM฀SERVICES฀AND฀
DEVELOPMENT฀GOALS฀CAN฀MEAN฀THE฀DIFFERENCE฀BETWEEN฀A฀SUC

CESSFUL฀STRATEGY฀AND฀ONE฀THAT฀FAILS฀BECAUSE฀OF฀AN฀UNEXAMINED฀
CONSEQUENCE฀FOR฀A฀FRESHWATER฀SUPPLY�฀AN฀AGRICULTURAL฀PRODUCT�฀A฀
SACRED฀SITE�฀OR฀ANOTHER฀ECOSYSTEM฀SERVICE�฀4HIS฀GUIDE฀WILL฀HELP฀
DECISION฀MAKERS฀RECOGNIZE฀THE฀LINKS฀BY฀DEMONSTRATING฀HOW฀TO฀
INCORPORATE฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀INTO฀EXISTING฀DECI

SION
MAKING฀PROCESSES�฀!N฀%COSYSTEM฀3ERVICES฀!PPROACH฀EX

PANDS฀THE฀FOCUS฀BEYOND฀HOW฀DEVELOPMENT฀AFFECTS฀ECOSYSTEMS฀TO฀
INCLUDE฀HOW฀DEVELOPMENT฀DEPENDS฀ON฀ECOSYSTEMS�฀)N฀ADDITION฀
TO฀FOCUSING฀ON฀HOW฀TO฀PROTECT฀ECOSYSTEMS฀FROM฀DEVELOPMENT�฀
WE฀CAN฀ALSO฀CONSIDER฀HOW฀TO฀INVEST฀IN฀MANAGING฀ECOSYSTEMS฀FOR฀
DEVELOPMENT�฀

4HERE฀IS฀NO฀SINGLE฀WAY฀TO฀IMPLEMENT฀AN฀%COSYSTEM฀3ERVICES฀
!PPROACH�฀4HE฀METHODS฀PRESENTED฀IN฀THIS฀GUIDE฀ARE฀ILLUSTRATIVE�฀
DECISION฀MAKERS฀NEED฀NOT฀USE฀ALL฀OF฀THEM฀IN฀ORDER฀TO฀STRENGTHEN฀
THEIR฀DECISIONS�฀4HE฀GUIDE฀BUILDS฀ON฀EXISTING฀EXPERIENCE฀WITH฀
MULTIPLE
USE฀ECOSYSTEM฀MANAGEMENT�฀ECOSYSTEM฀RESTORATION�฀
AND฀CONSERVATION฀PLANNING�฀BUT฀IDENTIlES฀ECOSYSTEM฀SERVICES฀
MORE฀EXPLICITLY�฀

4HIS฀GUIDE฀IS฀INTENDED฀FOR฀USE฀BY฀A฀CITY฀MAYOR�฀A฀LOCAL฀PLAN

NING฀COMMISSION฀MEMBER�฀A฀PROVINCIAL฀GOVERNOR�฀AN฀INTER

NATIONAL฀DEVELOPMENT฀AGENCY฀OFlCIAL�฀OR฀A฀NATIONAL฀MINISTER฀
OF฀lNANCE�฀ENERGY�฀WATER�฀OR฀ENVIRONMENT�฀)T฀CAN฀HELP฀ANSWER฀
QUESTIONS฀SUCH฀AS�

฀7HAT฀IS฀THE฀RELATIONSHIP฀BETWEEN฀ECOSYSTEMS฀AND฀DEVELOP

MENT�฀�CHAPTER฀�	
฀7HY฀DO฀ECOSYSTEM฀SERVICES฀MATTER�฀�CHAPTER฀�	
฀(OW฀CAN฀AN฀ECOSYSTEM฀SERVICES฀FRAMEWORK฀HELP฀ORGANIZE฀A฀
DECISION
MAKING฀PROCESS�฀�CHAPTER฀�	
฀7HAT฀ARE฀THE฀MOST฀COMMON฀ECOSYSTEM฀SERVICES�฀�CHAPTER฀�	
฀7HEN฀AND฀HOW฀CAN฀THE฀ECONOMIC฀VALUE฀OF฀ECOSYSTEM฀
SERVICES฀BE฀QUANTIlED�฀�CHAPTER฀�	
฀(OW฀ARE฀ECOSYSTEM฀SERVICE฀RISKS฀AND฀OPPORTUNITIES฀IDENTI

lED�฀�CHAPTER฀�	
฀(OW฀CAN฀FUTURE฀ECOSYSTEM฀SERVICE฀CHANGES฀BE฀EXPLORED�฀
�CHAPTER฀�	
฀(OW฀CAN฀ECOSYSTEM฀SERVICE฀RISKS฀AND฀OPPORTUNITIES฀BE฀
INCORPORATED฀INTO฀DEVELOPMENT฀STRATEGIES�฀�CHAPTER฀�	
฀7HAT฀POLICIES฀HELP฀SUSTAIN฀ECOSYSTEM฀SERVICES�฀�CHAPTER฀�	

/UR฀ABILITY฀TO฀IDENTIFY�฀MAP�฀MEASURE�฀AND฀VALUE฀THE฀BENElTS฀
THAT฀COME฀FROM฀ECOSYSTEMS฀IS฀INCREASING�฀4HE฀-ILLENNIUM฀
%COSYSTEM฀!SSESSMENT�A฀FOUR
YEAR฀5NITED฀.ATIONS฀ASSESSMENT฀
OF฀THE฀CONDITION฀AND฀TRENDS฀OF฀THE฀WORLD�S฀ECOSYSTEMS฀INVOLVING฀
MORE฀THAN฀�����฀EXPERTS�ESTABLISHED฀A฀BENCHMARK�฀%FFORTS฀
SUCH฀AS฀THOSE฀BY฀4HE฀.ATURAL฀#APITAL฀0ROJECT฀ON฀VALUATION฀
�.ATURAL฀#APITAL฀0ROJECT฀����	�฀)5#.฀ON฀PAYMENTS฀�)5#.฀
����	�฀AND฀THE฀7ORLD฀2ESOURCES฀)NSTITUTE฀ON฀MAINSTREAM

ING฀ECOSYSTEM฀SERVICES฀IN฀PUBLIC฀AND฀PRIVATE฀SECTOR฀DECISIONS฀
PROVIDE฀NEW฀METHODS฀THAT฀DECISION฀MAKERS฀CAN฀USE฀TO฀MAKE฀THE฀
LINKS฀BETWEEN฀ECOSYSTEMS฀AND฀DEVELOPMENT�฀!S฀WE฀ARE฀BETTER฀
ABLE฀TO฀DESCRIBE฀AND฀VALUE฀THE฀BENElTS฀OF฀ECOSYSTEM฀SERVICES�฀
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+EY฀4ERMS฀5SED฀IN฀THIS฀'UIDE

!N฀ECOSYSTEM฀IS฀A฀COLLECTION฀OF฀PLANTS�฀ANIMALS�฀AND฀MICRO
ORGANISMS฀INTERACTING฀WITH฀EACH฀OTHER฀AND฀WITH฀THEIR฀NON
LIVING฀ENVIRONMENT฀�#"$฀
����	�฀%XAMPLES฀INCLUDE฀A฀RAINFOREST�฀DESERT�฀CORAL฀REEF�฀OR฀A฀CULTIVATED฀SYSTEM�฀!฀CITY฀CAN฀BE฀TREATED฀AS฀AN฀URBAN฀ECOSYSTEM�฀

%COSYSTEM฀SERVICES฀ARE฀THE฀BENElTS฀THAT฀PEOPLE฀GET฀FROM฀NATURE�฀%XAMPLES฀INCLUDE฀FRESH฀WATER�฀TIMBER�฀CLIMATE฀REGULATION�฀RECREATION�฀AND฀
AESTHETIC฀VALUES�฀

!N฀%COSYSTEM฀3ERVICES฀!PPROACH฀PROVIDES฀A฀FRAMEWORK฀BY฀WHICH฀ECOSYSTEM฀SERVICES฀ARE฀INTEGRATED฀INTO฀PUBLIC฀AND฀PRIVATE฀DECISION฀MAK

ING�฀)TS฀IMPLEMENTATION฀TYPICALLY฀INCORPORATES฀A฀VARIETY฀OF฀METHODS�฀INCLUDING฀ECOSYSTEM฀SERVICE฀DEPENDENCY฀AND฀IMPACT฀ASSESSMENT฀�CHAPTER฀
�	�฀VALUATION฀�CHAPTER฀�	�฀SCENARIOS฀�CHAPTER฀�	�฀AND฀POLICIES฀AND฀OTHER฀INTERVENTIONS฀TARGETED฀AT฀SUSTAINING฀ECOSYSTEM฀SERVICES฀�CHAPTER฀�	�฀
4HESE฀METHODS฀ARE฀OFTEN฀APPLIED฀AT฀A฀WATERSHED฀OR฀LANDSCAPE฀LEVEL฀AND฀FREQUENTLY฀INVOLVE฀PROJECTING฀A฀DECADE฀OR฀MORE฀INTO฀THE฀FUTURE�฀4HE฀
%COSYSTEM฀3ERVICES฀!PPROACH฀BUILDS฀ON฀THE฀%COSYSTEM฀!PPROACH฀DEVELOPED฀UNDER฀THE฀#ONVENTION฀ON฀"IOLOGICAL฀$IVERSITY�฀BUT฀FURTHER฀EMPHA

SIZES฀ECOSYSTEM฀SERVICES฀AS฀THE฀LINK฀BETWEEN฀ECOSYSTEMS฀AND฀DEVELOPMENT฀�5.%0฀����	�฀

$EVELOPMENT฀REFERS฀TO฀ACTIONS฀THAT฀SEEK฀TO฀IMPROVE฀HUMAN฀WELL
BEING�฀$EVELOPMENT฀GOALS฀ARE฀RELEVANT฀TO฀ALL฀COUNTRIES�฀$EVELOPMENT฀EN

COMPASSES฀SOCIAL�฀ECONOMIC�฀AND฀ENVIRONMENTAL฀ISSUES�฀4HUS฀IT฀INCLUDES฀ECONOMIC฀GROWTH�฀POVERTY฀REDUCTION�฀INFRASTRUCTURE฀EXPANSION�฀ENERGY฀
INDEPENDENCE�฀AND฀ADAPTATION฀TO฀CLIMATE฀CHANGE�฀฀

$ECISION฀MAKER฀REFERS฀TO฀ANYONE฀WHOSE฀ACTIONS฀DEPEND฀ON฀OR฀AFFECT฀ECOSYSTEM฀SERVICES�฀$ECISION฀MAKERS฀MAY฀WORK฀AT฀A฀LOCAL�฀PROVINCIAL�฀
NATIONAL�฀OR฀INTERNATIONAL฀LEVEL฀TO฀ACHIEVE฀DEVELOPMENT฀GOALS฀�THROUGH฀POLICIES�฀PLANS�฀AND฀PROJECTS	�฀OR฀THEY฀MAY฀BE฀FOCUSED฀ON฀CONSERVATION฀
PLANNING�฀NATURAL฀RESOURCE฀MANAGEMENT�฀AND฀ENVIRONMENTAL฀PROTECTION�฀/FTEN�฀THEY฀WILL฀WORK฀WITH฀PARTNERS฀AT฀OTHER฀LEVELS฀OF฀GOVERNANCE�

)NTRODUCTION
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DECISION฀MAKERS฀CAN฀BETTER฀UNDERSTAND฀HOW฀THEIR฀ACTIONS฀MIGHT฀
CHANGE฀THESE฀SERVICES�฀CONSIDER฀THE฀TRADE
OFFS฀AMONG฀OPTIONS�฀
AND฀CHOOSE฀POLICIES฀THAT฀SUSTAIN฀SERVICES�฀

4HIS฀INTRODUCTION฀lRST฀DISCUSSES฀HOW฀ECOSYSTEM฀SERVICES฀LINK฀
DEVELOPMENT฀AND฀NATURE฀AND฀PROVIDES฀EXAMPLES฀OF฀THE฀LINKS�฀)T฀
THEN฀SUMMARIZES฀WHAT฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀
FOUND฀ABOUT฀THE฀CURRENT฀CONDITION฀AND฀TRENDS฀OF฀ECOSYSTEM฀
SERVICES�฀&INALLY�฀IT฀OUTLINES฀THE฀VARIETY฀OF฀ENTRY฀POINTS฀FOR฀INCOR

PORATING฀ECOSYSTEM฀SERVICES฀IN฀DECISION
MAKING฀PROCESSES฀AND฀
DESCRIBES฀THE฀REST฀OF฀THE฀GUIDE�

%#/3934%-฀3%26)#%3฀!.$฀$%6%,/0-%.4
)N฀THE฀PAST�฀ENVIRONMENTAL฀DECISION฀MAKING฀HAS฀FOCUSED฀

LARGELY฀ON฀MITIGATING฀THE฀IMPACT฀OF฀MINING฀OR฀DAM฀BUILDING�฀
FOR฀EXAMPLE�฀AND฀ON฀ESTABLISHING฀AREAS฀TO฀PROTECT฀WILDLIFE฀AND฀
ITS฀HABITAT฀OR฀A฀SCENIC฀RIVER�฀7HILE฀IMPORTANT�฀THESE฀ACTIVITIES฀
ARE฀ONLY฀PART฀OF฀THE฀PICTURE�฀7E฀NEED฀TO฀CONSIDER฀MITIGATION฀
AND฀PROTECTION฀WITHIN฀A฀BROADER฀APPROACH฀THAT฀RECOGNIZES฀THAT฀

PEOPLE฀IN฀THEIR฀DAILY฀LIVES฀DEPEND฀ON฀A฀RANGE฀OF฀SERVICES฀THAT฀
ECOSYSTEMS฀PROVIDE�฀4HESE฀SERVICES฀ARE฀FUNDAMENTAL฀TO฀ATTAINING฀
DEVELOPMENT฀GOALS฀�SEE฀&IGURE฀���	�

4HUS�฀DECISION฀MAKERS�INCLUDING฀THOSE฀WHOSE฀GOALS฀AND฀AC

TIONS฀MIGHT฀NOT฀AT฀lRST฀SEEM฀CONNECTED฀TO฀ECOSYSTEMS�NEED฀TO฀
EXAMINE฀THE฀DEPENDENCE฀AND฀IMPACTS฀OF฀THEIR฀GOALS฀ON฀ECOSYSTEM฀
SERVICES฀�SEE฀4ABLE฀���	�฀7HETHER฀DEVELOPING฀A฀POLICY฀TO฀INCREASE฀
THE฀PRODUCTION฀OF฀FOOD฀OR฀BIOFUEL�฀PREPARING฀A฀COASTAL฀DEVELOP

MENT฀PLAN�฀OR฀CONSTRUCTING฀A฀WATER฀lLTRATION฀PLANT�฀TAKING฀ECOSYS

TEM฀SERVICES฀INTO฀ACCOUNT฀CAN฀STRENGTHEN฀DECISIONS�

4HE฀FOLLOWING฀FOUR฀EXAMPLES฀ILLUSTRATE฀฀
HOW฀IMPROVED฀UNDERSTANDING฀OF฀THE฀LINKS฀฀

&IGURE฀���฀฀4HE฀2ELATIONSHIP฀BETWEEN฀$EVELOPMENT฀AND฀%COSYSTEM฀3ERVICES

+%9฀,%!2.).'3
(UMAN฀WELL
BEING฀AND฀LONG
TERM฀ECONOMIC฀SUCCESS฀
DEPEND฀ON฀ECOSYSTEM฀SERVICES�฀THE฀BENElTS฀THAT฀PEOPLE฀
GET฀FROM฀NATURE�

%COSYSTEM฀3ERVICES฀SUSTAIN฀DEVELOPMENT

$EVELOPMENT฀IMPACTS฀%COSYSTEM฀3ERVICE
S
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BETWEEN฀DEVELOPMENT฀AND฀ECOSYSTEM฀SERVICES฀CAN฀STRENGTHEN฀
DECISION฀MAKING�฀4HE฀lRST฀FOCUSES฀ON฀FOOD฀PRODUCTION฀AND฀
SHRIMP฀FARMS฀IN฀3OUTHEAST฀!SIA฀AND฀HIGHLIGHTS฀HOW฀UNINTENDED฀
TRADE
OFFS฀AMONG฀ECOSYSTEM฀SERVICES฀CAN฀JEOPARDIZE฀DEVELOP

MENT฀GOALS฀WHEN฀ECOSYSTEM฀SERVICE฀DEPENDENCIES฀ARE฀OVER

LOOKED฀IN฀DEVELOPMENT฀STRATEGIES�฀4HE฀5�3�฀AGRICULTURE฀EXAMPLE฀
SHOWS฀HOW฀INCENTIVES฀CAN฀BE฀USED฀TO฀ENCOURAGE฀FARMERS฀TO฀
RESTORE฀OR฀PROTECT฀ECOSYSTEM฀SERVICES฀THAT฀HAVE฀NO฀MARKET฀VALUE�฀
4HE฀)NDO
'ERMAN฀7ATERSHED฀$EVELOPMENT฀0ROGRAM฀ILLUSTRATES฀
HOW฀INVESTMENTS฀IN฀THE฀RESTORATION฀OF฀ECOSYSTEM฀SERVICES฀CAN฀BE฀
AN฀EFFECTIVE฀STRATEGY฀FOR฀IMPROVING฀THE฀LIVELIHOODS฀AND฀WELL
BE

ING฀OF฀POOR฀RURAL฀COMMUNITIES�฀4HE฀EXAMPLE฀FROM฀#HINA฀SHOWS฀
HOW฀NOT฀CONSIDERING฀ECOSYSTEM฀SERVICES฀IN฀A฀NATIONAL฀PLAN฀CAN฀
UNDERMINE฀DEVELOPMENT฀GOALS�

3HRIMP฀FARMING฀AND฀MANGROVE฀฀
LOSSES฀IN฀3OUTHEAST฀!SIA฀
4HE฀EXPANSION฀OF฀SHRIMP฀AQUACULTURE�฀PARTICULARLY฀IN฀3OUTH

EAST฀!SIA฀AND฀#ENTRAL฀!MERICA�฀HAS฀INCREASED฀PROlTS฀FOR฀A฀FEW฀
GROWERS�฀WHILE฀SUPPLYING฀THE฀GLOBAL฀MARKETPLACE฀WITH฀LOW
COST฀
SHRIMP�฀5NFORTUNATELY฀FOR฀MANY฀COASTAL฀COMMUNITIES�฀THE฀
PROLIFERATION฀OF฀SHRIMP฀FARMS฀HAS฀DRIVEN฀WIDESPREAD฀DESTRUCTION฀
AND฀CONVERSION฀OF฀MANGROVE฀FORESTS฀�3TEVENSON฀����	�฀

!฀STUDY฀OF฀MANGROVE฀CONVERSION฀NEAR฀4HA฀0O฀6ILLAGE฀IN฀
4HAILAND฀COMPARED฀THE฀ECONOMIC฀RETURNS฀FROM฀SHRIMP฀FARMS฀
WITH฀THOSE฀FROM฀SUSTAINABLY฀MANAGED฀MANGROVES�฀#ONVERSION฀
OF฀MANGROVES฀TO฀SHRIMP฀FARMS฀APPEARS฀THE฀ECONOMICALLY฀SOUND฀
CHOICE฀WHEN฀ONLY฀THE฀VALUES฀OF฀THE฀SHRIMP฀HARVEST฀AND฀FOREST฀
PRODUCTS฀ARE฀CONSIDERED฀IN฀THE฀ECONOMIC฀ANALYSES�฀(OWEVER�฀IF฀
THE฀VALUE฀OF฀NON
MARKETED฀ECOSYSTEM฀SERVICES฀FROM฀MANGROVES฀
�SUCH฀AS฀COASTLINE฀PROTECTION฀AND฀SPAWNING฀GROUND฀FOR฀WILD฀

4ABLE฀���฀฀,INKING฀$EVELOPMENT฀'OALS฀AND฀%COSYSTEM฀3ERVICES

'OAL฀ ,INK฀TO฀DEPENDENCE฀ON฀ECOSYSTEM฀SERVICES

!DAPTATION฀TO฀฀
CLIMATE฀CHANGE

#LIMATE฀CHANGE฀ALTERS฀THE฀QUANTITY�฀QUALITY�฀AND฀TIMING฀OF฀ECOSYSTEM฀SERVICE฀mOWS฀SUCH฀AS฀FRESH฀WATER฀AND฀FOOD�฀4HESE฀
CHANGES฀CREATE฀VULNERABILITIES฀FOR฀THOSE฀INDIVIDUALS�฀COMMUNITIES�฀AND฀SECTORS฀THAT฀DEPEND฀ON฀THE฀SERVICES�฀(EALTHY฀ECO

SYSTEMS฀CAN฀REDUCE฀CLIMATE฀CHANGE฀IMPACTS�฀6EGETATION฀PROVIDES฀CLIMATE฀REGULATING฀SERVICES฀BY฀CAPTURING฀CARBON฀DIOXIDE฀
FROM฀THE฀ATMOSPHERE�฀%COSYSTEM฀SERVICES฀SUCH฀AS฀WATER฀AND฀EROSION฀REGULATION�฀NATURAL฀HAZARD฀PROTECTION�฀AND฀PEST฀CON

TROL฀CAN฀HELP฀PROTECT฀COMMUNITIES฀FROM฀CLIMATE
INDUCED฀EVENTS฀SUCH฀AS฀INCREASED฀mOODS�฀DROUGHTS�฀AND฀PEST฀OUTBREAKS�฀

%NERGY฀SECURITY -ANY฀RENEWABLE฀ENERGY฀SOURCES�฀SUCH฀AS฀BIOFUELS฀OR฀HYDROELECTRIC฀POWER�฀ARE฀DERIVED฀FROM฀ECOSYSTEMS฀AND฀DEPEND฀ON฀
NATURE�S฀ABILITY฀TO฀MAINTAIN฀THEM�฀(YDROPOWER�฀FOR฀EXAMPLE�฀RELIES฀ON฀REGULAR฀WATER฀mOW฀AS฀WELL฀AS฀EROSION฀CONTROL�฀BOTH฀
OF฀WHICH฀DEPEND฀ON฀INTACT฀ECOSYSTEMS�฀

%NVIRONMENTAL฀฀
CONSERVATION

#ONSERVATION฀PROJECTS฀OFTEN฀ONLY฀CONSIDER฀A฀FEW฀BENElTS฀OF฀PRESERVING฀NATURE�฀4HEY฀MAY฀EMPHASIZE฀EXISTENCE฀VALUES�฀FOR฀
EXAMPLE�฀5SING฀AN฀ECOSYSTEM฀SERVICES฀FRAMEWORK฀CAN฀HELP฀IDENTIFY฀THE฀MULTIPLE฀SERVICES฀PROVIDED฀AND฀HIGHLIGHT฀THE฀BEN

ElTS฀THAT฀THE฀PROJECT฀WILL฀PROVIDE฀TO฀DEVELOPMENT฀AS฀WELL฀AS฀THE฀BENElTS฀TO฀CONSERVATION�฀&OR฀EXAMPLE�฀A฀PROTECTED฀AREA฀
MAY฀PROVIDE฀BIOCHEMICALS฀FOR฀PHARMACEUTICALS฀OR฀POLLINATION฀FOR฀AGRICULTURAL฀CROPS�

&OOD฀PRODUCTION %COSYSTEMS฀ARE฀VITAL฀TO฀FOOD฀PRODUCTION�฀YET฀THERE฀IS฀PRESSURE฀TO฀INCREASE฀AGRICULTURAL฀OUTPUTS฀IN฀THE฀SHORT
TERM฀AT฀THE฀
EXPENSE฀OF฀ECOSYSTEMS�฀LONG
TERM฀CAPACITY฀FOR฀FOOD฀PRODUCTION�฀)NTENSIVE฀USE฀OF฀ECOSYSTEMS฀TO฀SATISFY฀NEEDS฀FOR฀FOOD฀CAN฀
ERODE฀ECOSYSTEMS฀THROUGH฀SOIL฀DEGRADATION�฀WATER฀DEPLETION�฀CONTAMINATION�฀COLLAPSE฀OF฀lSHERIES�฀OR฀BIODIVERSITY฀LOSS�฀

&RESHWATER฀PROVISION %COSYSTEMS฀HELP฀MEET฀PEOPLES�฀NEED฀FOR฀WATER฀BY฀REGULATING฀THE฀WATER฀CYCLE�฀lLTERING฀IMPURITIES฀FROM฀WATER�฀AND฀฀
REGULATING฀THE฀EROSION฀OF฀SOIL฀INTO฀WATER�฀0OPULATION฀GROWTH฀AND฀ECONOMIC฀DEVELOPMENT฀HAVE฀LED฀TO฀RAPID฀WATER฀RESOURCE฀
DEVELOPMENT�฀HOWEVER�฀AND฀MANY฀NATURALLY฀OCCURRING฀AND฀FUNCTIONING฀SYSTEMS฀HAVE฀BEEN฀REPLACED฀WITH฀HIGHLY฀MODIlED฀
AND฀HUMAN
ENGINEERED฀SYSTEMS�฀.EEDS฀FOR฀IRRIGATION�฀DOMESTIC฀WATER�฀POWER�฀AND฀TRANSPORT฀ARE฀MET฀AT฀THE฀EXPENSE฀OF฀฀
RIVERS�฀LAKES�฀AND฀WETLANDS฀THAT฀OFFER฀RECREATION�฀SCENIC฀VALUES�฀AND฀THE฀MAINTENANCE฀OF฀lSHERIES�฀BIODIVERSITY�฀AND฀฀
LONG
TERM฀WATER฀CYCLING�

(EALTH %COSYSTEM฀SERVICES฀SUCH฀AS฀FOOD฀PRODUCTION�฀WATER฀PURIlCATION�฀AND฀DISEASE฀REGULATION฀ARE฀VITAL฀IN฀REDUCING฀CHILD฀MORTALITY�฀
IMPROVING฀MATERNAL฀HEALTH�฀AND฀COMBATING฀DISEASES�฀)N฀ADDITION�฀CHANGES฀IN฀ECOSYSTEMS฀CAN฀INmUENCE฀THE฀ABUNDANCE฀OF฀
HUMAN฀PATHOGENS฀RESULTING฀IN฀OUTBREAKS฀OF฀DISEASES฀SUCH฀AS฀MALARIA฀AND฀CHOLERA�฀AND฀THE฀EMERGENCE฀OF฀NEW฀DISEASES�฀

.ATURAL฀HAZARD฀฀
PROTECTION

)NCREASINGLY�฀PEOPLE฀LIVE฀IN฀AREAS฀THAT฀ARE฀VULNERABLE฀TO฀EXTREME฀EVENTS฀SUCH฀AS฀mOODS�฀SEVERE฀STORMS�฀lRES�฀AND฀DROUGHTS฀
�-!฀����B�฀���	�฀4HE฀CONDITION฀OF฀ECOSYSTEMS฀AFFECTS฀THE฀LIKELIHOOD฀AND฀THE฀SEVERITY฀OF฀EXTREME฀EVENTS฀BY�฀FOR฀EXAMPLE�฀
REGULATING฀GLOBAL฀AND฀REGIONAL฀CLIMATES�฀(EALTHY฀ECOSYSTEMS฀CAN฀ALSO฀LESSEN฀THE฀IMPACT฀OF฀EXTREME฀EVENTS฀BY฀REGULATING฀
mOODS฀OR฀PROTECTING฀COASTAL฀COMMUNITIES฀FROM฀STORMS฀AND฀HURRICANES�

0OVERTY฀REDUCTION 4HE฀MAJORITY฀OF฀THE฀WORLD�S฀�฀BILLION฀POOREST฀PEOPLE฀LIVE฀IN฀RURAL฀AREAS�฀4HEY฀DEPEND฀DIRECTLY฀ON฀NATURE฀FOR฀THEIR฀LIVELIHOODS฀
AND฀WELL
BEING�฀FOOD฀PRODUCTION�฀FRESHWATER฀AVAILABILITY�฀HAZARD฀PROTECTION฀FROM฀STORMS�฀AMONG฀OTHER฀SERVICES�฀$EGRADA

TION฀OF฀THESE฀SERVICES฀CAN฀MEAN฀STARVATION฀AND฀DEATH�฀)NVESTMENTS฀IN฀ECOSYSTEM฀SERVICE฀MAINTENANCE฀AND฀RESTORATION฀CAN฀
ENHANCE฀RURAL฀LIVELIHOODS฀AND฀BE฀A฀STEPPING฀STONE฀OUT฀OF฀POVERTY�฀

฀!DAPTED฀FROM฀-!฀����A�฀-!฀����D�฀5.$0฀�����฀
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5�3�฀FARMERS฀AND฀SOIL฀CONSERVATION฀
!GRICULTURAL฀PRODUCTION฀IS฀A฀MAJOR฀INDUSTRY฀IN฀THE฀5NITED฀3TATES�฀
BUT฀THE฀PRODUCTION฀OF฀CROPS�฀LIVESTOCK�฀AND฀BIOFUEL฀OFTEN฀DEGRADES฀
OTHER฀ECOSYSTEM฀SERVICES฀SUCH฀AS฀EROSION฀CONTROL�฀NUTRIENT฀CYCLING�฀
AND฀FRESHWATER฀SUPPLY฀�-!฀����B�฀���
���฀-ARSHALL฀AND฀
'REENHALGH฀����	�฀)N฀�����฀THE฀5�3�฀GOVERNMENT฀ESTABLISHED฀
THE฀#ONSERVATION฀2ESERVE฀0ROGRAM฀TO฀HELP฀RESTORE฀THESE฀DEGRADED฀
SERVICES�฀4HROUGH฀THIS฀PROGRAM฀FARMERS฀ARE฀COMPENSATED฀FOR฀
RETIRING฀CROPLAND฀FOR฀UP฀TO฀��฀YEARS฀AND฀ESTABLISHING฀CONSERVATION฀
PRACTICES�฀)N฀ADDITION฀TO฀RECEIVING฀RENT�฀PARTICIPANTS฀RECEIVE฀TECH

NICAL฀TRAINING฀IN฀HOW฀TO฀IMPLEMENT฀BEST฀MANAGEMENT฀PRACTICES�

)N฀����฀MORE฀THAN฀�฀MILLION฀ACRES฀OF฀FARMLAND฀WERE฀ENROLLED฀
IN฀THE฀PROGRAM�฀-ONITORING฀SYSTEMS฀HAVE฀DEMONSTRATED฀IM

PROVEMENTS฀IN฀WATER฀QUALITY�฀CARBON฀STORAGE�฀AND฀SOIL฀RETENTION�฀
4HE฀PROGRAM฀IS฀ALLEVIATING฀SOME฀OF฀THE฀NATION�S฀BIGGEST฀ENVIRON

MENTAL฀PROBLEMS�฀#HESAPEAKE฀"AY฀POLLUTION�฀.EW฀9ORK฀#ITY�S฀
DRINKING฀WATER฀QUALITY�฀AND฀DECLINING฀POPULATIONS฀OF฀0ACIlC฀
.ORTHWEST฀SALMON฀�&3!฀�����฀0ERROT
-A¦TRE฀AND฀$AVIS฀����	�฀
4HE฀%UROPEAN฀5NION฀HAS฀A฀SIMILAR฀PROGRAM฀UNDER฀ITS฀#OMMON฀
!GRICULTURAL฀0OLICY฀THAT฀PAYS฀FARMERS฀FOR฀UNDERTAKING฀MEASURES฀
THAT฀MEET฀DEVELOPMENT฀GOALS฀�(ANRAHAN฀AND฀:INN฀����	�

&IGURE฀���฀฀฀#OMPARING฀THE฀%CONOMIC฀AND฀3OCIAL฀6ALUE฀OF฀-ANGROVES฀AND฀3HRIMP฀&ARMS

lSH	฀IS฀CONSIDERED�฀THE฀INTACT฀MANGROVES฀BECOME฀THE฀MORE฀
SOUND฀DEVELOPMENT฀CHOICE฀�SEE฀&IGURE฀���	�฀

0EOPLE฀IN฀4HA฀0O฀6ILLAGE�฀AND฀OTHER฀POOR฀COASTAL฀COMMUNI

TIES฀WHERE฀MANGROVE฀CONVERSION฀IS฀OCCURRING�฀BEAR฀MOST฀OF฀THE฀
COSTS฀ASSOCIATED฀WITH฀DIMINISHED฀ECOSYSTEM฀SERVICES�฀INCLUD

ING฀LOST฀FOREST฀RESOURCES�฀REDUCED฀COASTLINE฀PROTECTION฀FROM฀
STORMS�฀LOWER฀lSHERY฀YIELDS�฀AND฀WATER฀QUALITY฀DEGRADATION฀
FROM฀AQUACULTURE฀POLLUTION�฀9ET฀THEY฀RECEIVE฀FEW฀OF฀THE฀BENElTS�฀
WHICH฀PRIMARILY฀ACCRUE฀TO฀SHRIMP฀AQUACULTURE฀OPERATORS฀AND฀
DISTANT฀CONSUMERS฀WHO฀ENJOY฀SUBSIDIZED฀SHRIMP฀�3ATHIRATHAI฀AND฀
"ARBIER฀����	�฀)F฀RESIDENTS฀HAD฀BEEN฀EFFECTIVELY฀INVOLVED฀IN฀THE฀
DECISION฀AND฀BROUGHT฀INFORMATION฀ABOUT฀THEIR฀USE฀OF฀ECOSYSTEM฀
SERVICES฀TO฀INCLUDE฀IN฀A฀COST
BENElT฀ANALYSIS�฀MIGHT฀A฀MORE฀EQUI

TABLE฀AND฀ECONOMICALLY฀SOUND฀DECISION฀HAVE฀BEEN฀MADE�

฀
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7ATERSHED฀RESTORATION฀IN฀)NDIA฀TO฀฀
SUPPORT฀SUSTAINABLE฀RURAL฀LIVELIHOODS฀
"EFORE฀AN฀)NDO
'ERMAN฀7ATERSHED฀$EVELOPMENT฀0ROGRAM฀
WAS฀LAUNCHED฀IN฀�����฀$AREWADI฀VILLAGE฀IN฀THE฀)NDIAN฀STATE฀OF฀
-AHARASHTRA฀RELIED฀ON฀TANKER฀TRUCKS฀OF฀WATER฀DURING฀PERIODS฀OF฀
WATER฀SCARCITY�฀4ECHNICAL฀TRAINING฀AND฀LEADERSHIP฀DEVELOPMENT฀
ENABLED฀THE฀VILLAGE฀TO฀ADOPT฀NEW฀WAYS฀TO฀MITIGATE฀THE฀EFFECTS฀OF฀
DROUGHT�฀4HE฀VILLAGERS฀CHOSE฀EFFORTS฀THAT฀INCLUDED฀TREE฀PLANTING�฀
GRAZING฀BANS�฀AND฀SOIL฀AND฀WATER฀CONSERVATION฀MEASURES�฀

!FTER฀lVE฀YEARS�฀THE฀VILLAGE�S฀RESTORATION฀EFFORTS฀WERE฀SELF
฀
SUSTAINING�฀/NCE
BARE฀HILLSIDES฀SURROUNDING฀THE฀VILLAGE฀ARE฀NOW฀
REPLANTED฀WITH฀TREES�฀4HE฀AREA฀SUPPORTS฀NINE฀TO฀TEN฀MONTHS฀OF฀
AGRICULTURAL฀EMPLOYMENT฀A฀YEAR฀�COMPARED฀WITH฀THREE฀TO฀FOUR฀
MONTHS฀BEFORE฀THE฀RESTORATION฀PROJECT	�฀EXTENSIVE฀NEW฀IRRIGATION฀
SUPPORTS฀MORE฀CROP฀VARIETIES�฀AND฀THE฀VALUE฀OF฀CULTIVATED฀LAND฀
HAS฀INCREASED฀FOUR
FOLD�฀4HE฀VILLAGE฀HAS฀NOT฀NEEDED฀TRUCKED
IN฀
WATER฀IN฀RECENT฀DROUGHT฀YEARS�฀4HE฀)NDO
'ERMAN฀7ATERSHED฀
$EVELOPMENT฀0ROGRAM฀HAS฀FUNDED฀MORE฀THAN฀���฀SIMILAR฀PROJ

ECTS฀IN฀��฀DISTRICTS�฀SUCCESSFULLY฀MOBILIZING฀VILLAGERS฀TO฀RESTORE฀
THEIR฀WATERSHEDS฀�$�3OUZA฀AND฀,OBO฀�����฀7/42฀�����฀
7/42฀����	�

%NCROACHING฀DESERT฀IN฀7ESTERN฀#HINA
-INQIN฀#OUNTY฀IN฀7ESTERN฀#HINA฀HISTORICALLY฀SERVED฀AS฀A฀NATURAL฀
BARRIER฀AGAINST฀THE฀DRYNESS฀OF฀THE฀4ENGGER฀AND฀"ADAIN฀*ARAN฀
DESERTS�฀)N฀THE฀����S�฀#HAIRMAN฀-AO฀IMPLEMENTED฀A฀NATIONAL฀
PLAN฀TO฀BOOST฀FOOD฀PRODUCTION฀ENTAILING฀CULTIVATION�฀DEFORESTA

TION�฀IRRIGATION�฀AND฀RECLAMATION�฀4HE฀LONG
TERM฀CONSEQUENCES฀
ON฀OTHER฀ECOSYSTEM฀SERVICES฀SUCH฀AS฀WATER฀REGULATION฀FROM฀FORESTS฀
AND฀NATURAL฀WATER฀SUPPLY฀WERE฀DEVASTATING�฀4HE฀-INQIN฀OASIS฀HAS฀
BEEN฀SLOWLY฀SWALLOWED฀BY฀DESERTS�฀

4HE฀NEARBY฀(ONGYASHAN฀RESERVOIR฀HAS฀ALSO฀DRIED฀UP�฀AND฀
GROUNDWATER฀IS฀EXPECTED฀TO฀RUN฀OUT฀IN฀��฀YEARS�฀4HIS฀OVEREX

PLOITATION฀OF฀GROUNDWATER�฀ALONG฀WITH฀THE฀INSUFlCIENT฀RE
SUP

PLYING฀OF฀SURFACE฀WATER�฀HAS฀LED฀TO฀WATER฀QUALITY฀PROBLEMS�฀
MAKING฀THE฀MAJORITY฀OF฀WATER฀IN฀-INQIN฀UNDRINKABLE�฀4HE฀
#HINESE฀GOVERNMENT฀HAS฀SPENT฀NEARLY฀53��฀BILLION฀lGHTING฀THE฀
DESERTIlCATION฀IN฀-INQIN฀BY฀REPLANTING฀FORESTS�฀REESTABLISHING฀
DESERT฀VEGETATION�฀REMOVING฀DAMS�฀AND฀ENFORCING฀LOGGING฀AND฀
GRAZING฀BANS�฀4HE฀GOVERNMENT฀IS฀ALSO฀FUNDING฀THE฀RELOCATION฀OF฀
AREA฀RESIDENTS�฀IN฀.ORTHERN฀-INQIN�฀ENTIRE฀VILLAGES฀HAVE฀BEEN฀
ABANDONED�฀)T฀IS฀TOO฀EARLY฀TO฀TELL฀IF฀THE฀RESTORATION฀PROJECTS฀WILL฀
HAVE฀THE฀INTENDED฀EFFECTS฀�#HINA฀$AILY฀�����฀'LUCKMAN฀�����฀
+AHN฀����	�

3UCH฀DESERTIlCATION�฀THE฀DEGRADATION฀OF฀DRYLAND฀ECOSYSTEMS฀
FROM฀OVEREXPLOITATION฀AND฀LAND฀MISMANAGEMENT�฀IS฀A฀RISK฀TO฀
AN฀ESTIMATED฀�฀BILLION฀PEOPLE฀GLOBALLY�ONE฀THIRD฀OF฀%ARTH�S฀
POPULATION฀�!0฀����	�฀)F฀THE฀PROBLEM฀CONTINUES฀UNCHECKED�฀
THE฀NEXT฀DECADE฀COULD฀SEE฀��฀MILLION฀PEOPLE฀FORCED฀TO฀LEAVE฀
THEIR฀HOMES฀�!DEEL฀ET฀AL�฀����	�

#/.$)4)/.฀!.$฀42%.$3฀/&฀฀
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%XAMPLES฀ OF฀ LOCAL฀ DEG

RADATION฀ OF฀ ECOSYSTEM฀ SER

VICES�฀ WHETHER฀ A฀ lSHERY฀ IN฀
COASTAL฀4HAILAND฀OR฀GROUND

WATER฀DEPLETION฀IN฀A฀#HINA฀
COUNTY�฀ARE฀PART฀OF฀A฀LARGER�฀
SERIOUS฀ TREND฀ REVEALED฀ BY฀
THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�฀ABOUT฀฀
TWO฀THIRDS฀OF฀THE฀��฀ECOSYSTEM฀SERVICES฀ASSESSED฀GLOBALLY฀ARE฀
DEGRADED฀�SEE฀4ABLE฀���	�฀4HIS฀DEGRADATION฀WILL฀LIKELY฀GROW฀
SIGNIlCANTLY฀WORSE฀IN฀THE฀lRST฀HALF฀OF฀THE฀��ST฀CENTURY฀�-!฀
����A	�

%XAMPLES฀OF฀GLOBAL฀CHANGES฀IN฀ECOSYSTEMS฀OVER฀THE฀PAST฀��฀
YEARS฀INCLUDE�

฀#HANGES฀IN฀LAND฀USE฀HAVE฀SIGNIlCANTLY฀ALTERED฀THE฀SUP

PLY฀OF฀ECOSYSTEM฀SERVICES�฀-ORE฀LAND฀WAS฀CONVERTED฀TO฀
CROPLAND฀BETWEEN฀����฀AND฀����฀THAN฀IN฀THE฀���฀YEARS฀
FROM฀����฀TO฀����฀�-!฀����A��	�฀4HE฀SOCIETAL฀VALUE฀OF฀
CONVERTED฀LAND฀IS฀OFTEN฀LESS฀THAN฀THAT฀OF฀SUSTAINABLY฀MAN

AGED฀NATURAL฀SYSTEMS�฀WHICH฀PROVIDE฀A฀GREATER฀VARIETY฀OF฀
ECOSYSTEM฀SERVICES�

s

+%9฀,%!2.).'3
7ORLDWIDE�฀MANY฀ECOSYSTEM฀
SERVICES฀ARE฀DEGRADED฀OR฀IN฀
DECLINE�

3OIL฀AND฀WATER฀CONSERVATION฀MEASURES฀IN฀$AREWADI�฀)NDIA฀฀
HAVE฀HELPED฀TO฀INCREASE฀LAND฀VALUE฀FOUR
FOLD�
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&RESHWATER฀SCARCITY฀IS฀AN฀ACCELERATING฀CONDITION฀FOR฀
MORE฀THAN฀�฀BILLION฀PEOPLE�฀AFFECTING฀FOOD฀PRODUCTION�฀
HUMAN฀HEALTH�฀AND฀ECONOMIC฀DEVELOPMENT�฀4HE฀MOST฀
IMPORTANT฀SOURCES฀OF฀RENEWABLE฀FRESHWATER฀ARE฀FOREST฀AND฀
MOUNTAIN฀ECOSYSTEMS�฀WHICH฀PROVIDE฀WATER฀TO฀TWO฀THIRDS฀
OF฀THE฀GLOBAL฀POPULATION฀�%ARTHWATCH฀)NSTITUTE฀ET฀AL�฀����	�฀
฀4HE฀AMOUNT฀OF฀WATER฀IMPOUNDED฀BY฀DAMS฀HAS฀QUA

DRUPLED฀SINCE฀�����฀SO฀THAT฀THREE฀TO฀SIX฀TIMES฀AS฀MUCH฀
WATER฀IS฀NOW฀HELD฀IN฀RESERVOIRS฀AS฀IN฀NATURAL฀RIVERS฀�-!฀
����A��	�฀4ENS฀OF฀MILLIONS฀OF฀PEOPLE฀HAVE฀BEEN฀DISPLACED฀
AS฀A฀RESULT฀AND฀MORE฀HAVE฀SUFFERED฀A฀LOSS฀OF฀THE฀RESOURCES฀
ON฀WHICH฀THEIR฀LIVELIHOODS฀DEPEND฀�7ORLD฀#OMMISSION฀ON฀
$AMS฀����	�
7ORLDWIDE฀lSH฀LANDINGS฀PEAKED฀IN฀THE฀LATE฀����S฀
AND฀HAVE฀SINCE฀REMAINED฀STATIC�฀EVEN฀THOUGH฀DEMAND฀
HAS฀NEVER฀BEEN฀GREATER�฀4HE฀EXPANSION฀OF฀AQUACULTURE฀HAS฀
COUNTERED฀SOME฀OF฀THIS฀SHORTFALL�฀CONTRIBUTING฀��฀PERCENT฀
OF฀lSH฀PRODUCTION฀IN฀����฀�&!/฀����	�฀9ET฀THIS฀EXPANSION฀
HAS฀CAUSED฀OTHER฀PROBLEMS฀�SEE฀SHRIMP฀FARMING฀EXAMPLE฀IN฀
THE฀PREVIOUS฀SECTION	฀�-!฀����A	�฀
.EARLY฀A฀QUARTER฀OF฀MANGROVES฀AND฀��฀PERCENT฀OF฀CORAL฀
REEFS฀HAVE฀BEEN฀LOST฀SINCE฀ABOUT฀�����฀TOGETHER฀WITH฀
THEIR฀MANY฀SERVICES฀INCLUDING฀THEIR฀CAPACITY฀TO฀BUFFER฀
COASTAL฀COMMUNITIES฀FROM฀STORMS�฀0EOPLE฀ARE฀MORE฀VULNER


s

s

s

s

ABLE฀THAN฀EVER฀TO฀EXTREME฀EVENTS฀AS฀DEMONSTRATED฀BY฀THE฀
HIGH฀LOSS฀OF฀LIFE฀AND฀ECONOMIC฀LOSSES฀FROM฀NATURAL฀DISAS

TERS฀SUCH฀AS฀THE฀!SIAN฀4SUNAMI฀IN฀����฀�&!/฀�����฀-!฀
����A�฀$ANIELSEN฀ET฀AL�฀����	�

4HESE฀lNDINGS฀SUGGEST฀THAT฀ECOSYSTEM฀SERVICES฀ARE฀OFTEN฀OVER

LOOKED฀OR฀ASSUMED฀TO฀BE฀AVAILABLE฀AS฀DEVELOPMENT฀DECISIONS฀ARE฀
MADE�฀THE฀ATTAINMENT฀OF฀DEVELOPMENT฀GOALS฀IS฀CONSEQUENTLY฀OF

TEN฀IN฀JEOPARDY�฀4HE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FOUND�฀
FOR฀EXAMPLE�฀THAT฀CONTINUED฀DEGRADATION฀OF฀ECOSYSTEM฀SERVICES฀IS฀
A฀BARRIER฀TO฀ACHIEVING฀THE฀-ILLENNIUM฀$EVELOPMENT฀'OALS฀FOR฀
POVERTY฀REDUCTION�฀WHICH฀GUIDE฀DEVELOPMENT฀INSTITUTIONS�฀

7HILE฀THE฀ABOVE฀lNDINGS฀ARE฀GLOBAL�฀THEY฀REmECT฀SIMILAR฀
PATTERNS฀OF฀CHANGES฀AT฀THE฀LOCAL�฀NATIONAL�฀AND฀REGIONAL฀SCALES�฀
5SERS฀OF฀THE฀GUIDE฀ARE฀ENCOURAGED฀TO฀THINK฀ABOUT฀THE฀RELEVANCE฀
OF฀THESE฀lNDINGS฀TO฀THEIR฀OWN฀CONTEXT฀AND฀SEEK฀OUT฀INFORMATION฀
ON฀LOCAL฀ECOSYSTEM฀CONDITION฀AND฀TRENDS�฀/N฀A฀GLOBAL฀SCALE�฀THE฀
-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀LAYS฀OUT฀FOUR฀MAIN฀lNDINGS฀
�SEE฀"OX฀���	�

%COSYSTEM฀3ERVICE฀4YPE $EGRADED -IXED %NHANCED

0ROVISIONING฀n฀THE฀GOODS฀OR฀PRODUCTS฀฀
OBTAINED฀FROM฀ECOSYSTEMS

#APTURE฀lSHERIES

7ILD฀FOODS

7OOD฀FUEL

'ENETIC฀RESOURCES

"IOCHEMICALS

&RESHWATER

4IMBER

&IBER

#ROPS

,IVESTOCK

!QUACULTURE

2EGULATING฀n฀THE฀BENElTS฀OBTAINED฀฀
FROM฀AN฀ECOSYSTEM�S฀CONTROL฀OF฀฀
NATURAL฀PROCESSES

!IR฀QUALITY฀REGULATION

2EGIONAL฀AND฀LOCAL฀฀
CLIMATE฀REGULATION

%ROSION฀REGULATION

7ATER฀PURIlCATION

0EST฀REGULATION

0OLLINATION

.ATURAL฀HAZARD฀REGULATION

7ATER฀REGULATION฀�FOR฀EXAMPLE�฀
mOOD฀PROTECTION	

$ISEASE฀REGULATION

#ARBON฀SEQUESTRATION

#ULTURAL฀n฀THE฀NONMATERIAL฀BENElTS฀PEOPLE฀
OBTAIN฀FROM฀ECOSYSTEM฀SERVICES

3PIRITUAL฀AND฀RELIGIOUS฀฀
VALUES

!ESTHETIC฀VALUES

2ECREATION฀AND฀ECOTOURISM

4ABLE฀���฀฀%COSYSTEM฀3ERVICES�฀'LOBAL฀3TATUS฀AND฀4RENDS

฀!DAPTED฀FROM฀-!฀����A�฀
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!LTHOUGH฀BY฀DESIGN฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESS

MENT฀STOPPED฀SHORT฀OF฀PRESCRIBING฀POLICY฀RECOMMENDATIONS�฀IT฀
OUTLINED฀THE฀RANGE฀OF฀AVAILABLE฀POLICY฀RESPONSES฀TO฀THE฀DECLINING฀
STATE฀OF฀ECOSYSTEM฀SERVICES฀AND฀ALSO฀PREPARED฀FOUR฀SCENARIOS฀TO฀
DESCRIBE฀THE฀RANGE฀OF฀POSSIBLE฀FUTURE฀OUTCOMES฀�FOR฀AN฀INTRO

DUCTION฀TO฀SCENARIOS฀SEE฀CHAPTER฀�	�฀4HE฀!SSESSMENT฀FOUND฀THAT฀
IN฀THREE฀OF฀FOUR฀GLOBAL฀SCENARIOS฀SIGNIlCANT฀CHANGES฀IN฀POLICIES฀
MITIGATED฀MANY฀OF฀THE฀NEGATIVE฀CONSEQUENCES฀ON฀ECOSYSTEM฀
SERVICES�฀(OWEVER�฀THE฀POLICY฀CHANGES฀REQUIRED฀WERE฀LARGE฀AND฀
ARE฀NOT฀CURRENTLY฀UNDERWAY�฀$EGRADATION฀CAN฀RARELY฀BE฀RE

VERSED฀WITHOUT฀ADDRESSING฀FACTORS฀SUCH฀AS฀MIGRATION�฀ECONOMIC฀
GROWTH�฀TECHNOLOGICAL฀CHANGE�฀THE฀LEGAL฀FRAMEWORK�฀AND฀THE฀ROLE฀
OF฀THE฀PUBLIC�฀THE฀!SSESSMENT฀CONCLUDED�฀0AST฀ACTIONS฀TO฀SLOW฀OR฀
REVERSE฀DEGRADATION฀OF฀ECOSYSTEM฀SERVICES฀HAVE฀YIELDED฀SIGNIl

CANT฀BENElTS�฀BUT฀THE฀IMPROVEMENTS฀HAVE฀NOT฀KEPT฀PACE฀WITH฀
INCREASING฀PRESSURES฀�-!฀����A	�

(UMANS฀HAVE฀RADICALLY฀ALTERED฀ECOSYSTEMS฀IN฀JUST฀��฀YEARS฀
)N฀THE฀LAST฀HALF฀OF฀THE฀��TH฀CENTURY�฀HUMANS฀CHANGED฀ECOSYSTEMS฀MORE฀RAPIDLY฀AND฀EXTENSIVELY฀THAN฀IN฀ANY฀COMPARABLE฀PERIOD฀OF฀HISTORY�฀
PRIMARILY฀TO฀MEET฀GROWING฀NEEDS฀FOR฀FOOD�฀FRESHWATER�฀TIMBER�฀lBER�฀AND฀FUEL�฀!LMOST฀ONE฀THIRD฀OF฀GLOBAL฀LAND฀IS฀NOW฀UNDER฀CULTIVATION฀�-!฀
����A���	�฀/NE฀RESULT฀IS฀THAT฀MORE฀THAN฀HALF฀OF฀THE฀SYNTHETIC฀NITROGEN฀FERTILIZER฀EVER฀USED฀ON฀THE฀PLANET฀HAS฀BEEN฀APPLIED฀TO฀CROPS฀IN฀THE฀
PAST฀TWO฀DECADES฀�'REEN฀ET฀AL�฀����	�฀!S฀MUCH฀AS฀��฀PERCENT฀OF฀THIS฀IS฀LOST�฀CONTRIBUTING฀TO฀RAPIDLY฀RISING฀NITRATE฀CONCENTRATIONS฀IN฀RIVERS�฀
LAKES�฀AND฀COASTAL฀AREAS฀AND฀CREATING฀DEAD฀ZONES฀WHERE฀NO฀LIVING฀ORGANISMS฀ARE฀FOUND฀�7ELCH฀AND฀'RAHAM฀����	�฀!N฀INCREASE฀IN฀ATMO

SPHERIC฀CARBON฀DIOXIDE฀CONCENTRATION฀BY฀ONE฀THIRD฀SINCE฀�����฀TWO฀THIRDS฀OF฀WHICH฀OCCURRED฀SINCE฀�����฀HAS฀GREAT฀POTENTIAL฀TO฀ALTER฀NATURAL฀
SYSTEMS฀THROUGH฀CLIMATE฀CHANGE฀�-!฀����A���n��	�

%COSYSTEM฀CHANGE฀HAS฀BROUGHT฀GAINS฀IN฀HUMAN฀WELL
BEING�฀BUT฀AT฀HIGH฀COSTS฀TO฀NATURAL฀CAPITAL฀
%COSYSTEM฀CHANGES฀HAVE฀RESULTED฀IN฀SIGNIlCANT฀BENElTS฀TO฀HUMANS�฀INCLUDING฀IMPROVEMENTS฀IN฀HEALTH฀AND฀A฀REDUCTION฀IN฀THE฀PROPORTION฀OF฀
MALNOURISHED฀PEOPLE�฀(OWEVER�฀THESE฀GAINS฀HAVE฀COME฀AT฀AN฀INCREASING฀COST�฀4HE฀!SSESSMENT�S฀lNDINGS฀INDICATE฀THAT฀INCREASES฀IN฀PROVISIONING฀
SERVICES฀THAT฀HAVE฀A฀MARKET฀PRICE฀HAVE฀INADVERTENTLY฀DEGRADED฀OTHER฀ECOSYSTEM฀SERVICES�฀4HESE฀DEGRADED฀SERVICES฀ARE฀OFTEN฀REGULATING฀SERVICES�฀
SUCH฀AS฀WATER฀lLTRATION�฀COASTAL฀PROTECTION�฀AND฀EROSION฀CONTROL�฀THAT฀HAVE฀NO฀VALUE฀IN฀THE฀MARKETPLACE฀UNTIL฀THEY฀ARE฀LOST�฀

&URTHER฀UNSUSTAINABLE฀PRACTICES฀WILL฀THREATEN฀DEVELOPMENT฀GOALS฀
%COSYSTEM฀DEGRADATION�฀GREATER฀RISK฀OF฀ECOSYSTEM฀COLLAPSE�฀AND฀EXACERBATION฀OF฀POVERTY�฀PARTICULARLY฀AMONG฀THE฀RESOURCE
DEPENDENT฀POOR�฀ARE฀
ALL฀AFFECTED฀BY฀THE฀CHOICE฀OF฀DEVELOPMENT฀STRATEGIES�฀)F฀THESE฀PROBLEMS฀CONTINUE฀UNCHECKED�฀THEY฀WILL฀UNDERMINE฀THE฀GAINS฀IN฀HUMAN฀WELL
BE

ING�฀4HE฀!SSESSMENT฀CONCLUDED฀THAT฀DEGRADATION฀OF฀ECOSYSTEMS฀PRESENTS฀A฀SIGNIlCANT฀BARRIER฀TO฀ACHIEVING฀DEVELOPMENT฀GOALS฀WORLDWIDE�฀2URAL฀
POVERTY฀AND฀ECOSYSTEM฀DEGRADATION�฀FOR฀EXAMPLE�฀OFTEN฀GO฀HAND฀IN฀HAND�฀

7ORKABLE฀SOLUTIONS฀EXIST�฀BUT฀REQUIRE฀MAJOR฀POLICY฀CHANGES฀
)T฀WILL฀BE฀A฀SIGNIlCANT฀CHALLENGE฀TO฀REVERSE฀ECOSYSTEM฀DEGRADATION฀WHILE฀MEETING฀THE฀DEMANDS฀OF฀A฀GROWING฀POPULATION฀AND฀ECONOMY�฀BUT฀
OPTIONS฀DO฀EXIST�฀4HE฀!SSESSMENT฀FOUND฀THAT฀MAJOR฀CHANGES฀IN฀POLICIES�฀INSTITUTIONS�฀AND฀PRACTICES�฀ALTHOUGH฀ON฀A฀SCALE฀WELL฀BEYOND฀ANYTHING฀
UNDER฀WAY฀AT฀PRESENT�฀CAN฀REDUCE฀SOME฀OF฀THE฀NEGATIVE฀EFFECTS฀OF฀RISING฀CONSUMPTION฀OF฀ECOSYSTEM฀SERVICES฀AS฀WELL฀AS฀PROVIDE฀IMPROVEMENTS฀฀
IN฀HUMAN฀WELL
BEING�

"OX฀���฀฀-AIN฀&INDINGS฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT

%.429฀0/).43฀&/2฀-!).342%!-).'฀฀
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'IVEN฀THAT฀DEVELOPMENT฀GOALS฀DEPEND฀ON฀ECOSYSTEM฀SER

VICES฀AND฀THAT฀MANY฀OF฀THESE฀SERVICES฀ARE฀IN฀DECLINE�฀DECISION฀
MAKERS฀NEED฀TO฀DELIBERATELY฀TAKE฀INTO฀ACCOUNT฀THE฀CONNEC

TIONS฀BETWEEN฀DEVELOPMENT฀AND฀ECOSYSTEMS�฀%NTRY฀POINTS฀FOR฀
INCORPORATING฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀INTO฀EXISTING฀
DECISION
MAKING฀PROCESSES฀OCCUR฀AT฀ALL฀LEVELS฀OF฀GOVERNANCE฀
AND฀ARE฀IMPORTANT฀FOR฀BOTH฀DEVELOPMENT฀OFlCIALS฀AND฀THOSE฀
APPROACHING฀PROBLEMS฀FROM฀AN฀ENVIRONMENTAL฀PERSPECTIVE�฀
-ANY฀ENTRY฀POINTS฀ARE฀AT฀THE฀NATIONAL฀OR฀PROVINCIAL฀LEVEL�฀
3OME�฀SUCH฀AS฀THE฀-ILLENNIUM฀$EVELOPMENT฀'OALS�฀OR฀
INTERNATIONAL฀TRADE฀AND฀INVESTMENT�฀ARE฀AT฀THE฀GLOBAL฀LEVEL฀BUT฀
USUALLY฀HAVE฀THEIR฀MORE฀DETAILED฀COUNTERPARTS฀AT฀THE฀NATIONAL฀
OR฀LOCAL฀LEVEL�฀

0ROJECT฀DECISIONS฀ARE฀LIKELY฀TO฀BE฀INFORMED฀BY฀BROAD฀
NATIONAL฀POLICY฀AND฀INTERNATIONAL฀COMMITMENTS�฀ALTHOUGH฀SPE

CIlC฀PERMITTING฀DECISIONS฀ARE฀OFTEN฀MADE฀AT฀THE฀SUB
NATIONAL�฀
WATERSHED�฀OR฀LOCAL฀LEVEL�฀/PPORTUNITIES฀FOR฀MAINSTREAMING฀
ECOSYSTEM฀SERVICES฀CAN฀BE฀CATEGORIZED฀INTO฀FOUR฀INTERSECTING฀
ENTRY฀POINTS�฀NATIONAL฀AND฀SUB
NATIONAL฀POLICIES�฀ECONOMIC฀
AND฀lSCAL฀INCENTIVES�฀SECTOR฀POLICIES�฀AND฀GOVERNANCE฀�SEE฀4ABLE฀
����฀POLICIES฀FOR฀EACH฀CATEGORY฀ARE฀DISCUSSED฀IN฀MORE฀DETAIL฀IN฀
CHAPTER฀��฀4ABLE฀���	�

+%9฀,%!2.).'3
2EVERSING฀ECOSYSTEM฀DEGRADATION฀IS฀POSSIBLE�฀BUT฀WILL฀
REQUIRE฀CONCERTED฀AND฀UNPRECEDENTED฀EFFORTS�

).42/$5#4)/.



฀.ATIONAL฀AND฀SUB
NATIONAL฀POLICIES�฀4HE฀PREPARATION฀OF฀
NATIONAL฀AND฀SUB
NATIONAL฀TRADE�฀ECONOMIC฀GROWTH�฀OR฀
IMMIGRATION฀POLICIES฀PROVIDES฀IMPORTANT฀ENTRY฀POINTS฀FOR฀
MANAGING฀THE฀CUMULATIVE฀DEMAND฀AND฀IMPACTS฀ON฀ECOSYS

TEM฀SERVICES฀FROM฀INDIVIDUAL฀OR฀MULTIPLE฀SECTORS�฀-INISTRIES฀
OF฀THE฀ENVIRONMENT�฀TREASURY�฀DEVELOPMENT฀AND฀PLANNING�฀
AMONG฀OTHERS�฀MAY฀PLAY฀A฀ROLE�
฀%CONOMIC฀AND฀lSCAL฀INCENTIVES�฀&ISCAL฀MEASURES฀SUCH฀AS฀
SUBSIDIES�฀TAXES�฀AND฀PRICING฀INmUENCE฀DECISIONS฀THROUGH

OUT฀THE฀ECONOMY�฀FROM฀lRMS฀AND฀FARMS฀TO฀FACTORIES฀AND฀
HOUSEHOLDS�฀4HEY฀CAN฀BE฀DESIGNED฀TO฀CREATE฀INCENTIVES฀TO฀
SUSTAIN฀AND฀EFlCIENTLY฀USE฀ECOSYSTEM฀SERVICES�฀AS฀WELL฀AS฀
TO฀CREATE฀DISINCENTIVES฀FOR฀ACTIVITIES฀THAT฀DRIVE฀ECOSYSTEM฀
DEGRADATION�
฀3ECTOR฀POLICIES�฀-INISTRIES฀OF฀COMMERCE฀AND฀INDUSTRY�฀
SCIENCE฀AND฀TECHNOLOGY�฀AGRICULTURE฀AND฀FORESTRY�฀AMONG฀
OTHERS฀CAN฀PLAY฀AN฀EFFECTIVE฀ROLE฀IN฀ADVANCING฀POLICIES฀
AND฀ACTIONS฀THAT฀SUSTAIN฀ECOSYSTEM฀SERVICES�฀%NVIRONMENT฀
AGENCIES฀CAN฀WORK฀WITH฀OTHER฀GOVERNMENT฀AGENCIES฀AND฀
DEPARTMENTS฀TO฀DEVELOP฀INFORMATION�฀TOOLS�฀AND฀ANALYSES฀
THAT฀HELP฀MAKE฀THE฀CONNECTION฀BETWEEN฀ECOSYSTEM฀SERVICES฀
AND฀THE฀ATTAINMENT฀OF฀SECTOR฀GOALS�฀
฀'OVERNANCE�฀3TRONG฀GOVERNANCE฀IS฀AT฀THE฀HEART฀OF฀SUSTAINING฀
ECOSYSTEM฀SERVICES�฀4HIS฀INCLUDES฀PUBLIC฀PARTICIPATION฀IN฀
DECISIONS฀THAT฀AFFECT฀OR฀DEPEND฀ON฀ECOSYSTEM฀SERVICES�฀฀

s

s

s

s

A฀FREE฀PRESS�฀AND฀REQUIREMENTS฀TO฀฀
PROVIDE฀INFORMATION�฀INCLUDING฀
REGULAR฀INDICATORS฀OF฀ECOSYSTEM฀HEALTH�฀TO฀THE฀PUBLIC�฀
!LL฀BRANCHES฀OF฀GOVERNMENT฀ALSO฀HAVE฀A฀ROLE฀IN฀PROVID

ING฀OVERSIGHT�฀3UCH฀MECHANISMS฀ENABLE฀CITIZENS฀TO฀HOLD฀
GOVERNMENTS฀AND฀BUSINESS฀ACCOUNTABLE฀FOR฀THEIR฀USE฀AND฀
MANAGEMENT฀OF฀ECOSYSTEMS�

!"/54฀4()3฀'5)$%
4HIS฀GUIDE฀IS฀ONE฀OF฀SEVERAL฀PUBLICATIONS฀BY฀THE฀7ORLD฀2E


SOURCES฀)NSTITUTE฀FOCUSED฀ON฀MAINSTREAMING฀ECOSYSTEM฀SERVICES฀IN฀
PUBLIC฀AND฀PRIVATE฀DECISIONS�฀)T฀INTRODUCES฀AN฀%COSYSTEM฀3ERVICES฀
!PPROACH฀AIMED฀AT฀HELPING฀POLICYMAKERS฀AT฀ALL฀LEVELS฀AND฀SEC

TORS฀USE฀THE฀CONCEPT฀OF฀ECOSYSTEM฀SERVICES฀IN฀MAKING฀DECISIONS�฀
!CCORDINGLY�฀WHILE฀IT฀INTRODUCES฀METHODS฀TO฀INCORPORATE฀THE฀CON

CEPT฀OF฀ECOSYSTEM฀SERVICES฀INTO฀DIFFERENT฀TYPES฀OF฀DECISION
MAK

ING�฀IT฀STOPS฀SHORT฀OF฀PROVIDING฀DETAILED฀METHODOLOGICAL฀GUIDANCE฀
ON฀HOW฀TO฀ASSESS฀THE฀CONDITIONS฀AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES�฀

%NTRY฀POINTS -INISTRY�!GENCY�/RGANIZATION %XAMPLES฀OF฀DECISION฀PROCESSES

.ATIONAL฀AND฀
SUB
NATIONAL฀
POLICIES฀AND฀
PLANS

$EVELOPMENT฀�฀PLANNING฀ ฀0OVERTY฀REDUCTION฀STRATEGIES�฀LAND
USE฀PLANNING�฀WATER฀SUPPLY�฀AND฀SANITATIONs

%NVIRONMENT 0ROTECTED฀AREA฀CREATION�฀CLIMATE฀ADAPTATION฀STRATEGIESs

4REASURY .ATIONAL฀BUDGETS�฀PUBLIC฀EXPENDITURE฀REVIEWS�฀AUDITSs

0HYSICAL฀PLANNING�฀EMERGENCY฀PLANNING�฀
AND฀RESPONSE

฀)NTEGRATED฀ECOSYSTEM฀MANAGEMENT฀OF฀COASTS�฀RIVER฀BASINS�฀FOREST฀LANDSCAPES�฀
AND฀WATERSHEDS

s

%CONOMIC฀฀
AND฀lSCAL฀
INCENTIVES

&INANCE

"UDGET฀OFlCE

฀3UBSIDIES�฀TAX฀CREDITS�฀PAYMENTS฀FOR฀ECOSYSTEM฀SERVICES�฀IMPORT฀DUTIES�฀AND฀
TARIFFS
฀4AX฀POLICIES฀TO฀SUPPORT฀EASEMENTS฀OR฀PROMOTE฀ALTERNATIVE฀ENERGY฀TECHNOLOGY�฀
PRICING฀REGULATIONS฀FOR฀WATER

s

s

3ECTOR฀POLICIES฀
AND฀PLANS

#OMMERCE฀AND฀INDUSTRY ฀#ORPORATE฀CODES฀OF฀CONDUCT�STANDARDS�฀ASSESSMENT฀OF฀NEW฀TECHNOLOGIESs

3CIENCE฀AND฀TECHNOLOGY ฀!PPLIED฀RESEARCH�฀TECHNOLOGY฀TRANSFER�฀BUSINESS฀CAPACITY฀BUILDINGs

!GRICULTURE฀ ฀%XTENSION฀SERVICES�฀BEST฀MANAGEMENT฀PRACTICES฀s

&ORESTRY฀ ฀&OREST฀SECTOR฀ACTION฀PROGRAMS�฀MAPPING฀INITIATIVES�฀CONCESSION฀MANAGEMENT฀s

%NVIRONMENT�
.ATURAL฀RESOURCES

฀3TATE฀OF฀THE฀ENVIRONMENT฀REPORTS�฀STRATEGIC฀ENVIRONMENTAL฀ASSESSMENTS�฀ENVIRON

MENTAL฀IMPACT฀ASSESSMENTS�฀INFORMATION�TOOLS�฀LEGAL฀INSTRUMENTS

s

'OVERNANCE฀ 0RIME฀MINISTER�S฀OR฀MAYOR�S฀OFlCE�฀฀
JUSTICE฀MINISTRIES�฀LEGISLATURE�฀฀
LOCAL฀GOVERNMENT฀BODIES฀

฀$ECENTRALIZATION฀POLICIES�฀FREE฀PRESS�฀CIVIL฀SOCIETY�฀ACCOUNTABILITY฀OF฀GOVERNMENT฀
THROUGH฀ELECTIONS�฀ACCESS฀TO฀INFORMATION฀AND฀DECISIONS�฀JUDICIAL฀REVIEW�฀PERFOR

MANCE฀INDICATORS

s

4ABLE฀���฀฀%NTRY฀0OINTS฀FOR฀-AINSTREAMING฀%COSYSTEM฀3ERVICES

฀4HE฀EXAMPLES฀PROVIDED฀FOR฀EACH฀ENTRY฀POINT฀ARE฀NOT฀INTENDED฀TO฀BE฀EXHAUSTIVE�฀BUT฀RATHER฀ILLUSTRATE฀THE฀
VARIETY฀OF฀WAYS฀ECOSYSTEM฀SERVICE฀CONSIDERATIONS฀CAN฀BE฀INCORPORATED฀INTO฀DEVELOPMENT฀DECISION฀PROCESSES�฀

+%9฀,%!2.).'3
4HERE฀ARE฀MANY฀ENTRY฀POINTS฀IN฀CURRENT฀DECISION฀฀
MAKING฀PROCESSES฀TO฀LINK฀ECONOMIC฀AND฀SOCIAL฀GOALS฀฀
WITH฀ECOSYSTEM฀SERVICES�
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!฀METHODS฀MANUAL฀UNDER฀DEVELOPMENT฀BY฀THE฀5NITED฀.A

TIONS฀%NVIRONMENT฀0ROGRAMME
7ORLD฀#ONSERVATION฀-ONITORING฀
#ENTRE฀WILL฀PROVIDE฀MORE฀DETAILED฀TECHNICAL฀GUIDANCE฀FOR฀SCIEN

TISTS฀WHO฀CONDUCT฀ECOSYSTEM฀ASSESSMENTS�฀4HE฀7ORLD฀2ESOURCES฀
)NSTITUTE฀IS฀ALSO฀PRODUCING฀A฀SEPARATE฀GUIDE฀ON฀HOW฀TO฀INTEGRATE฀
AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀IN฀BUSINESS฀DECISION฀MAKING�

%COSYSTEM฀SERVICE
BASED฀DECISION
MAKING฀TOOLS฀ARE฀STILL฀AT฀AN฀
EARLY฀STAGE฀OF฀DEVELOPMENT�฀AND฀THE฀EXAMPLES฀OF฀THEIR฀APPLICA

TION฀IN฀ACTUAL฀DECISION฀MAKING฀ARE฀LIMITED�฀4HIS฀GUIDE฀ATTEMPTS฀
TO฀CIRCUMVENT฀THIS฀LIMITATION฀BY฀DRAWING฀ON฀BOTH฀REAL฀AND฀
lCTIONAL฀CASE฀STUDIES฀TO฀ILLUSTRATE฀ITS฀POINTS�฀)T฀IS฀A฀lRST฀TAKE฀ON฀
PRACTICAL฀STEPS฀TO฀INCORPORATE฀CONSIDERATION฀OF฀NATURE�S฀BENElTS฀
INTO฀DEVELOPMENT฀DECISIONS฀AND฀WILL฀NEED฀UPDATING฀AS฀MORE฀
RESEARCH฀AND฀EXPERIENCE฀BECOME฀AVAILABLE�฀4HAT฀SAID�฀WHILE฀
RESEARCH฀IS฀STILL฀EMERGING฀ON฀HOW฀CHANGES฀TO฀ECOSYSTEMS฀ALTER฀
THEIR฀CAPACITY฀TO฀PROVIDE฀SERVICES�฀ENOUGH฀IS฀KNOWN฀FOR฀DECISION฀
MAKERS฀TO฀START฀INCORPORATING฀ECOSYSTEM฀SERVICES฀INTO฀THEIR฀
GOALS฀AND฀STRATEGIES�฀3UCH฀ACTION฀WILL฀SUPPORT฀BOTH฀ROBUST฀AND฀
SUSTAINABLE฀DEVELOPMENT฀DECISIONS฀AND฀HEALTHY฀ECOSYSTEMS�฀

4HE฀NEXT฀CHAPTER฀IN฀THIS฀GUIDE฀DISCUSSES฀HOW฀A฀DECISION

MAKING฀FRAMEWORK฀LINKING฀ECOSYSTEMS฀WITH฀HUMAN฀WELL
BEING฀฀
CAN฀BE฀USED฀TO฀STRENGTHEN฀AND฀ORGANIZE฀A฀DECISION
MAKING฀
PROCESS�฀#HAPTER฀�฀DESCRIBES฀HOW฀TO฀IDENTIFY฀THE฀ECOSYSTEM฀
SERVICES฀MOST฀RELEVANT฀TO฀A฀DEVELOPMENT฀DECISION�฀HOW฀TO฀COLLECT฀
INFORMATION฀ON฀THEIR฀CONDITION฀AND฀TRENDS฀AND฀HOW฀TO฀ASSESS฀
THE฀RESULTING฀RISKS฀AND฀OPPORTUNITIES฀FOR฀A฀DECISION�฀#HAPTER฀�฀
INTRODUCES฀SCENARIO฀PLANNING฀AS฀AN฀APPROACH฀FOR฀IDENTIFYING฀ECO

SYSTEM฀SERVICE฀TRADE
OFFS฀IN฀THE฀FUTURE�฀#HAPTER฀�฀CONCLUDES฀WITH฀
GUIDANCE฀ON฀HOW฀TO฀SELECT฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�

4HE฀GUIDE฀ALSO฀INCLUDES฀4HE฀$ECISION�฀!฀3TORY฀ABOUT฀%COSYS

TEM฀3ERVICES�฀4HIS฀TALE฀OF฀AN฀IMAGINARY฀CITY�฀2IO฀'RANDE�฀CHARTS฀
ONE฀COMMUNITY�S฀EFFORTS฀TO฀RECONCILE฀DEVELOPMENT฀AND฀฀

ECOSYSTEM฀CHANGE�฀)T฀FOLLOWS฀THE฀STORY฀OF฀2IO฀'RANDE�S฀-AYOR฀
AND฀3ECRETARY฀OF฀%NVIRONMENT฀AS฀THEY฀CONFRONT฀TWO฀CHALLENGES�฀
HOW฀TO฀DEVELOP฀THE฀CITY�S฀ECONOMY฀THROUGH฀THE฀IMPLEMENTATION฀
OF฀A฀NATIONAL฀GOAL฀ON฀BIOFUEL฀EXPANSION฀AND฀HOW฀TO฀ADDRESS฀THE฀
CONSEQUENCES฀OF฀ECOSYSTEM฀CHANGE฀FOR฀THEIR฀CITY�฀%ACH฀CHAPTER฀
CLOSES฀WITH฀AN฀INSTALLMENT฀OF฀4HE฀$ECISION฀TO฀ILLUSTRATE฀THE฀MAIN฀
POINTS฀OF฀THE฀CHAPTER�฀4HE฀NARRATIVE฀DRAWS฀ON฀REAL฀LIFE฀EXPERI

ENCE฀AND฀EXAMPLES�฀)TS฀lCTIONAL฀NATURE฀ALLOWS฀THE฀EXPLORATION฀OF฀
A฀VARIETY฀OF฀ISSUES�฀ANGLES�฀AND฀CONmICTS฀THAT฀WOULD฀NOT฀OTHER

WISE฀BE฀POSSIBLE฀WITHIN฀A฀SINGLE฀CASE฀STUDY�฀

!฀#$
2/-฀CONTAINING฀THE฀TECHNICAL฀AND฀SYNTHESIS฀฀
VOLUMES฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀AND฀A฀฀
0OWER0OINT฀PRESENTATION฀WITH฀ILLUSTRATIVE฀lGURES฀AND฀GRAPHICS฀
IS฀ENCLOSED�฀4HIS฀RESOURCE฀CAN฀BE฀USED฀IN฀CONJUNCTION฀WITH฀
THIS฀GUIDE฀BOTH฀AS฀A฀REFERENCE฀SOURCE฀AND฀TO฀HELP฀MAKE฀THE฀
CASE฀FOR฀MAINSTREAMING฀ECOSYSTEM฀SERVICES฀IN฀
DECISION
MAKING฀PROCESSES�

!#4)/.฀0/).43
2EVIEW฀HOW฀GOALS฀DEPEND฀ON฀AND฀AFFECT฀ECOSYSTEM฀SERVICES฀
AND฀HOW฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀CAN฀STRENGTHEN฀
DECISION฀MAKING฀AND฀HELP฀ACHIEVE฀THESE฀AND฀OTHER฀GOALS�

5SE฀0OWER0OINT฀PRESENTATION฀ON฀ENCLOSED฀#$
2/-฀TO฀MAKE฀
THE฀CASE฀FOR฀USING฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH�
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4HE฀VIEW฀FROM฀6ICTORIA฀0EAK฀IN฀(ONG฀+ONG฀DRAMATICALLY฀ILLUSTRATES฀THE฀INTERSECTION฀OF฀DEVELOPMENT฀AND฀NATURE�
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h3O฀THE฀BOTTOMLINE฀IS�฀YOU฀DON�T฀KNOW�v฀SAID฀
THE฀-AYOR�฀

h7E฀KNOW฀THE฀CLIMATE฀IS฀CHANGING�฀3CIEN

TISTS฀FROM฀AROUND฀THE฀WORLD฀SAY฀SO฀IN฀A฀REPORT฀
RELEASED฀LAST฀YEAR�v฀THE฀3ECRETARY฀OF฀%NVIRON

MENT฀BEGAN�฀h7E฀THINK฀THAT฀THIS฀REGION฀MIGHT฀
SEE฀MORE฀PRECIPITATION฀IN฀THE฀NEXT฀DECADESx�v฀

4HE฀-AYOR฀WAS฀NOW฀LOOKING฀OUT฀THE฀WIN

DOW฀AND฀QUICKLY฀LOSING฀INTEREST�฀4HE฀WINTER฀HAD฀
BEEN฀UNUSUALLY฀RAINY�฀ESPECIALLY฀HIGHER฀UP฀IN฀THE฀
MOUNTAINS�฀AND฀THE฀PREVIOUS฀MONTH฀2IO฀'RANDE฀
HAD฀SEEN฀THE฀WORST฀mOODING฀IN฀LIVING฀MEMORY�฀
EFFECTIVELY฀ISOLATING฀THE฀CITY฀FOR฀FOUR฀DAYS฀AND฀
FORCING฀THE฀SHUT฀DOWN฀OF฀THE฀WATER฀PURIlCATION฀
PLANT�฀4HE฀AFTERMATH฀OF฀THIS฀EVENT฀HAD฀OCCUPIED฀
MUCH฀OF฀THE฀-AYOR�S฀AGENDA฀FOR฀THE฀LAST฀MONTH�฀
AND฀NOW฀HE฀WANTED฀TO฀KNOW฀WHY฀IT฀HAD฀HAP

PENED�฀AND฀WHETHER฀IT฀WOULD฀HAPPEN฀AGAIN�

h7E�VE฀BEEN฀BUSY฀WITH฀RECOVERY฀TASKS฀AND฀
HAVEN�T฀HAD฀TIME฀TO฀LOOK฀INTO฀THE฀CAUSES฀OF฀THIS�฀
"UT฀WE�LL฀COME฀UP฀WITH฀A฀COMPLETE฀REPORT฀IN฀THE฀
NEXT฀FEW฀WEEKS�v฀SAID฀THE฀3ECRETARY�฀KNOWING฀
SHE฀HAD฀JUST฀MISSED฀AN฀OPPORTUNITY฀TO฀EXPLAIN฀
THAT฀THERE฀WAS฀A฀LINK฀BETWEEN฀DEFORESTATION฀
UPSTREAM฀AND฀THE฀mOODS฀OF฀THE฀PREVIOUS฀MONTH�฀

h/+�฀(AVE฀THAT฀REPORT฀READY฀FOR฀NEXT฀WEEK�S฀
CABINET฀MEETING�฀)�LL฀MAKE฀ROOM฀ON฀THE฀AGENDA฀FOR฀
THIS�฀7OULD฀TEN฀MINUTES฀SUFlCE�v฀SAID฀THE฀-AYOR�

$ECISION4HE

!฀3TORY฀ABOUT฀%COSYSTEM฀3ERVICES
7HERE฀
THE฀3ECRETARY฀฀
CONNECTS฀
ECOSYSTEMS฀
AND฀WELL
BEING฀
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/F฀COURSE฀NOT�฀THOUGHT฀THE฀3ECRETARY�฀h3URE�v฀SHE฀SAID฀AS฀
SHE฀WALKED฀OUT�

)N฀ THE฀ LOBBY฀SHE฀NOTICED฀ TWO฀TALL฀MEN฀WEARING฀EXPENSIVE฀SUITS�฀
h0LEASE฀GO฀AHEAD�฀THE฀-AYOR฀WILL฀SEE฀YOU฀NOW�v฀SAID฀THE฀RECEPTIONIST�

h&OREIGNERS�v฀THE฀RECEPTIONIST฀SAID฀IN฀REPLY฀TO฀THE฀3ECRETARY�S฀
INQUISITIVE฀LOOK�฀h4HEY฀ARE฀HERE฀ABOUT฀THE฀BIOFUEL฀COMPLEX�v฀

h4HE฀WHAT��v฀4HE฀3ECRETARY฀LEFT฀THE฀OFlCE฀FURIOUS�฀!S฀USUAL�฀
SHE฀HADN�T฀BEEN฀INFORMED฀ABOUT฀DEVELOPMENT฀PLANS�฀(ER฀OFlCE฀
WAS฀NEVER฀PART฀OF฀THE฀BIG฀DECISIONS�IN฀THIS฀CASE฀TO฀BUILD฀A฀BIO

FUEL฀PLANT฀THAT฀WAS฀TO฀BE฀PART฀OF฀A฀NEW฀NATIONAL฀GOAL฀TO฀INCREASE฀
REVENUE฀ FROM฀ BIOFUEL฀ EXPORTS�฀ 3HE฀ WAS฀ EXPECTED฀ TO฀ SUPERVISE฀
ENVIRONMENTAL฀ IMPACT฀ ASSESSMENTS�฀ INVARIABLY฀ DONE฀ BY฀ OUTSIDE฀
CONSULTANTS฀ONLY฀AFTER฀ THE฀DECISIONS฀HAD฀BEEN฀MADE�฀AND฀THEN฀
STRUGGLE฀WITH฀INSPECTIONS฀AND฀SANCTIONS฀EVERY฀TIME฀THERE฀WAS฀AN฀
ACCIDENT�฀"UT฀HER฀OPINION฀DID฀NOT฀SEEM฀TO฀COUNT฀WHEN฀IT฀CAME฀TO฀
INVESTMENT฀DECISIONS�

"ACK฀IN฀HER฀OFlCE฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀CONVENED฀A฀
STAFF฀MEETING฀n฀FOUR฀PEOPLE�฀INCLUDING฀HERSELF�

h3O�฀DID฀YOU฀EXPLAIN฀TO฀THE฀-AYOR฀THAT฀WE฀NEED฀TO฀FOCUS฀
MORE฀ON฀ECOSYSTEM฀MANAGEMENT฀AND฀LESS฀ON฀PUBLIC฀WORKS�v฀
ONE฀AIDE฀STARTED�

h4HEY฀WANT฀TO฀BUILD฀A฀BIOFUEL฀COMPLEX�v฀ANNOUNCED฀THE฀
3ECRETARY�

h!Hx฀4HEN฀THEY฀BETTER฀START฀BUILDING฀BIG฀LEVEES�฀TOO�v
h7HY�v
h0RECIPITATION฀IS฀ALREADY฀ON฀THE฀RISE฀AND฀THE฀AGRICULTURAL฀FRONTIER฀KEEPS฀EXPANDING�฀!N฀ADDITIONAL฀฀

INCENTIVE฀TO฀GROW฀FUEL฀CROPS฀WILL฀BE฀THE฀END฀OF฀THE฀REMAINING฀FOREST�฀AND฀THEN฀WE฀CAN฀EXPECT฀MORE฀฀
mOODING�฀9OU฀DID฀EXPLAIN฀TO฀THE฀-AYOR฀THAT฀THE฀mOODS฀MIGHT฀BE฀RELATED฀TO฀DEFORESTATION�฀DIDN�T฀YOU�v

h)฀TRIED�xv
h4HE฀WATER฀TREATMENT฀BUDGET฀WILL฀NEED฀TO฀GO฀UP�฀TOO�฀7ITH฀MORE฀AGRICULTURE฀AND฀FEWER฀TREES฀UPSTREAM฀WATER฀lLTRATION฀

BY฀THE฀FOREST฀WILL฀SUFFER฀AND฀THE฀WATER฀WILL฀REACH฀THE฀CITY฀DIRTIER฀x฀NOT฀GOOD฀FOR฀THE฀CAMPAIGN฀@!฀SPECIAL฀CITY฀TO฀LIVE฀IN�xv
h)S฀THE฀$IRECTOR฀OF฀4OURISM฀AND฀2ECREATION฀AWARE฀OF฀THIS�฀4HERE฀GOES฀THEIR฀PLAN฀TO฀PROMOTE฀ECOTOURISM�v
h!ND฀)฀SUPPOSE฀THE฀LOBBY฀TO฀EXPAND฀THE฀CITY฀PORT฀WILL฀REVIVE�฀(OW฀DO฀YOU฀THINK฀THAT฀WILL฀PLAY฀WITH฀THE฀lSHING฀COMMUNITY�v
h7HAT฀ABOUT฀THE฀PRICE฀OF฀FOOD�฀(AVE฀THEY฀THOUGHT฀THAT฀BIOFUEL฀CROPS฀MIGHT฀COMPETE฀WITH฀FOOD฀PRODUCTION�฀

0OPULATION฀GROWTH฀IS฀ALREADY฀PUTTING฀PRESSURE฀ON฀PRICES฀HERE�v
h9ES�฀PLUS฀ALMOST฀ALL฀THE฀CROPS฀ARE฀NOW฀EXPORTED�฀AND฀)฀SUPPOSE฀THE฀BIOFUEL฀WILL฀BE�฀TOO�฀"UT฀THE฀COSTS฀OF฀ENVIRON


MENTAL฀DEGRADATION฀ARE฀BORNE฀HERE�฀(AVE฀YOU฀BEEN฀TO฀THE฀SOUTHERN฀NEIGHBORHOOD฀SINCE฀THE฀mOOD�฀)T�S฀A฀MESS�฀7E฀ARE฀
NOW฀EXPECTING฀AN฀EPIDEMIC฀THERE�฀!ND฀MIGRATION฀FROM฀THE฀COUNTRYSIDE฀REMAINS฀STRONG�v

h)฀THINK฀THEY฀ARE฀NOT฀AWARE฀OF฀HOW฀MUCH฀OUR฀HEALTH฀AND฀OUR฀ECONOMY฀DEPEND฀ON฀A฀HEALTHY฀RIVER฀BASIN�฀4HEY฀JUST฀
DON�T฀LOOK฀BEYOND฀THE฀MUNICIPAL฀BOUNDARY�฀AND฀YET฀SOME฀OF฀OUR฀GREATEST฀PROBLEMS฀COME฀FROM฀OUTSIDE�v

4HAT฀lNAL฀COMMENT฀GAVE฀THE฀3ECRETARY฀AN฀IDEA�฀4HAT฀WAS฀HOW฀SHE฀NEEDED฀TO฀FRAME฀IT�฀THE฀-AYOR฀HAD฀TO฀UNDER

STAND฀THAT฀THE฀RIVER฀WAS฀MORE฀THAN฀A฀RIVER฀AND฀THAT฀THE฀PREVIOUS฀MONTH�S฀mOODS฀HAD฀BEEN฀SOMETHING฀MORE฀THAN฀JUST฀
A฀mOOD�฀4HIS฀NEW฀RElNERY฀OFFERED฀HER฀A฀PERFECT฀OPPORTUNITY฀TO฀GET฀INVOLVED฀IN฀DECISIONS฀ABOUT฀THE฀CITY�S฀DEVELOPMENT�฀
4HE฀LINKS฀BETWEEN฀FUTURE฀BIOFUEL฀PRODUCTION�฀FUTURE฀DEFORESTATION�฀FUTURE฀mOODS�฀AND฀HEALTH฀NEEDED฀TO฀BE฀EXPLORED�฀

4HE฀-AYOR฀WAS฀NOT฀AWARE฀THAT฀THE฀CITY฀WAS฀PART฀OF฀A฀WHOLE฀SYSTEM฀THAT฀HAD฀SUSTAINED฀THE฀EXPONENTIAL฀GROWTH฀OF฀THE฀LAST฀
FEW฀DECADES�฀#LEAN฀WATER�฀FERTILE฀LAND�฀ABUNDANT฀CROPS฀AND฀lSH�฀EVEN฀RECREATION฀AND฀mOOD฀CONTROL�ALL฀THESE฀BENElTS฀RESULTED฀
FROM฀A฀FUNCTIONING฀SYSTEM�฀AND฀ALL฀HAD฀A฀VALUE฀THAT฀WAS฀BEING฀OVERLOOKED�฀)F฀THE฀SYSTEM฀FAILED�฀THE฀CONSEQUENCES฀WOULD฀BE฀FELT฀
BY฀THE฀POPULATION�฀STARTING฀WITH฀THE฀POOR�฀1UALITY฀OF฀LIFE฀IN฀THE฀CITY฀WOULD฀DROP�฀AND฀THE฀-AYOR฀WOULD฀KNOW฀IT฀ON฀%LECTION฀$AY�

h!LRIGHT�v฀SHE฀SAID�฀h7E฀NEED฀TO฀PREPARE฀A฀PRESENTATION฀FOR฀NEXT฀WEEK�S฀CABINET�฀,ET�S฀ORGANIZE฀ALL฀OF฀THESE฀IDEAS�v

!฀MAP฀OF฀2IO฀'RANDE

3MALL฀PORT�฀฀
0RESSURE฀TO฀

EXPAND�฀MOST฀
GOODS฀GO฀BY฀
ROAD฀TO฀LARGER฀

CITY฀PORT�฀

4RADITIONAL฀฀
lSHING฀฀

COMMUNITY�

)NDUSTRIAL฀PARK�฀
-OSTLY฀LIGHT฀

MANUFACTURING�฀
SOME฀EXPORT฀
PRODUCTION�

!GRICULTURE�฀
4RANSITIONING฀

FROM฀LOCAL฀SUP

PLIER฀TO฀EXPORT฀

PRODUCER�

&OREST�฀���฀
LOST฀TO฀AGRICUL


TURAL฀EXPANSION�฀
BUDDING฀TOURISM฀

INDUSTRY�

2IO฀'RANDE�฀
0OP�฀�������฀
AND฀GROWING�฀
'$0฀53�����฀

PER฀CAPITA�฀���฀
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-AKE฀THE฀CONNECTIONS฀BETWEEN฀฀
ECOSYSTEMS฀AND฀DEVELOPMENT฀���������������������������������������������������������

"UILD฀EFFECTIVE฀PROCESSES฀FOR฀ASSESSING฀฀
ECOSYSTEM฀SERVICES฀AND฀SELECTING฀POLICIES฀��������������������������������������

!PPLY฀THE฀FRAMEWORK฀AND฀PRINCIPLES�฀฀
!฀MINI฀CASE฀STUDY฀�����������������������������������������������������������������������������

,EAD฀!UTHORS
.EVILLE฀!SH฀
.ICOLAS฀,UCAS

#ONTRIBUTING฀!UTHORS
0HILIP฀"UBB
#HARLES฀)CELAND
&RANCES฀)RWIN
*ANET฀2ANGANATHAN
#IARA฀2AUDSEPP
(EARNE
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)
N฀ADDITION฀TO฀DETAILING฀THE฀CONDITIONS฀AND฀TRENDS฀OF฀ECO

SYSTEM฀SERVICES฀WORLDWIDE�฀THE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT฀CREATED฀A฀CONCEPTUAL฀FRAMEWORK฀THAT฀IS฀USEFUL฀
IN฀TAKING฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH�฀4HIS฀CHAPTER฀
BEGINS฀BY฀INTRODUCING฀THE฀FRAMEWORK฀AND฀THEN฀PROVIDES฀

GUIDANCE฀ON฀USING฀THE฀PRINCIPLES฀OF฀CREDIBILITY฀AND฀LEGITIMACY฀
TO฀DESIGN฀EFFECTIVE฀PARTICIPATORY฀PROCESSES�฀)T฀CONCLUDES฀WITH฀A฀
MINI฀CASE฀STUDY฀OF฀HYDROPOWER฀PRODUCTION฀IN฀"RITISH฀#OLUMBIA�฀
#ANADA฀TO฀ILLUSTRATE฀THE฀APPLICATION฀OF฀THE฀FRAMEWORK฀AND฀THE฀
BENElTS฀OF฀BUILDING฀EFFECTIVE฀PARTICIPATORY฀PROCESSES�฀

&RAMING฀THE฀,INK฀฀
BETWEEN฀$EVELOPMENT฀AND฀
%COSYSTEM฀3ERVICES

&IGURE฀���฀฀฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀#ONCEPTUAL฀&RAMEWORK฀OF฀)NTERACTIONS฀!MONG฀฀
%COSYSTEM฀3ERVICES�฀(UMAN฀7ELL
BEING�฀AND฀$RIVERS฀OF฀#HANGE
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$ECISION฀MAKERS฀AS฀DIVERSE฀AS฀MAYORS�฀NATIONAL฀ECONOMISTS�฀
NATURAL฀RESOURCE฀MANAGERS�฀AND฀CONSERVATION฀PLANNERS฀CAN฀USE฀
THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FRAMEWORK฀�SEE฀&IGURE฀
���	฀TO฀EXPLORE฀THE฀LINKS฀BETWEEN฀ECOSYSTEMS฀AND฀DEVELOPMENT�฀
GAINING฀A฀BETTER฀UNDERSTANDING฀OF฀HOW฀DEVELOPMENT฀GOALS฀BOTH฀
AFFECT฀AND฀DEPEND฀ON฀ECOSYSTEM฀SERVICES�฀4HOSE฀WORKING฀IN฀THE฀
DEVELOPMENT฀COMMUNITY฀CAN฀START฀AN฀ANALYSIS฀WITH฀ELEMENTS฀OF฀
HUMAN฀WELL
BEING฀SUCH฀AS฀HEALTH฀OR฀FOOD฀AND฀MAKE฀THE฀CONNEC

TIONS฀TO฀ECOSYSTEM฀SERVICES�฀4HE฀ENVIRONMENTAL฀CONSERVATION฀
COMMUNITY�฀ON฀THE฀OTHER฀HAND�฀CAN฀START฀WITH฀THE฀ECOSYSTEM฀
SERVICES฀AND฀USE฀THE฀FRAMEWORK฀TO฀ASSESS฀THE฀IMPLICATIONS฀OF฀
CONSERVATION฀ON฀DEVELOPMENT฀AND฀HUMAN฀WELL
BEING�

)MPORTANT฀RELATIONSHIPS฀BETWEEN฀HUMAN฀WELL
BEING฀AND฀ECO

SYSTEM฀SERVICES�OFTEN฀NOT฀INITIALLY฀APPARENT�ARE฀LIKELY฀TO฀EMERGE฀

FROM฀APPLYING฀THE฀FRAMEWORK�฀7HILE฀EXPERIENCE฀WITH฀USING฀THIS฀
FRAMEWORK฀IS฀STILL฀LIMITED�฀INTEREST฀IS฀GROWING฀IN฀TAKING฀AN฀%COSYS

TEM฀3ERVICES฀!PPROACH฀TO฀SUPPORT฀DECISION฀MAKING�฀WITHIN฀GOVERN

MENT฀AGENCIES฀AND฀OTHER฀ORGANIZATIONS฀�SEE฀"OX฀���	฀AND฀ELSEWHERE�฀

7HAT฀FOLLOWS฀IS฀A฀DISCUSSION฀OF฀THE฀ELEMENTS฀OF฀THE฀FRAME

WORK฀AND฀THE฀RELATIONSHIPS฀AMONG฀THEM�฀)T฀USES฀THE฀2IO฀'RANDE฀
STORY฀TO฀ILLUSTRATE฀HOW฀A฀DECISION฀MAKER฀
CAN฀APPLY฀THE฀FRAMEWORK฀TO฀DESIGN฀MORE฀

2ICK฀,INTHURST�฀NATIONAL฀PROGRAM฀DIRECTOR฀FOR฀
ECOLOGY฀AT฀THE฀5�3�฀%NVIRONMENTAL฀0ROTECTION฀
!GENCY�฀/FlCE฀OF฀2ESEARCH฀AND฀$EVELOPMENT�฀IS฀
LEADING฀A฀MAJOR฀RESEARCH฀INITIATIVE฀TO฀PROMOTE฀
PROACTIVE฀DECISIONMAKING฀TO฀CONSERVE฀ECO

SYSTEM฀SERVICES฀TO฀MEET฀HUMAN฀NEEDS�฀4HIS฀
PROGRAM�S฀���฀SCIENTISTS฀ARE฀WORKING฀TO฀QUANTIFY฀
ECOSYSTEM฀SERVICES฀USING฀DYNAMIC฀MAPS�฀SCE

NARIO฀BUILDING�฀AND฀PREDICTIVE฀MODELS�฀4HIS฀WORK฀
INCLUDES฀ASSESSING฀THE฀SUITE฀OF฀SERVICES฀ASSOCI


ATED฀WITH฀FRESHWATER฀AND฀COASTAL฀WETLANDS�฀ASSESSING฀THE฀EFFECTS฀OF฀
REACTIVE฀NITROGEN฀ON฀ECOSYSTEM฀SERVICES�฀AND฀FOUR฀PLACE
BASED฀STUDIES฀
TO฀DEVELOP฀METHODS฀TO฀IMPLEMENT฀THE฀CONCEPT฀OF฀ECOSYSTEM฀SERVICE฀
DISTRICTS฀FOR฀MANAGING฀MULTIPLE฀SERVICES฀�5�3�฀%0!฀����A�฀2�฀,INTHURST�฀
PERSONAL฀COMMUNICATION�฀!UGUST฀���฀����	�฀

,ANA฀2OBINSON�฀IN฀THE฀GOVERNMENT฀OF฀!LBERTA�฀IS฀
UNDERTAKING฀AN฀ASSESSMENT฀OF฀��฀ECOSYSTEM฀SER

VICES฀IN฀THE฀SOUTHERN฀REGION฀OF฀!LBERTA�฀#ANADA�฀
4HE฀EFFORT฀IDENTIlES฀AND฀RANKS฀THE฀��฀SERVICES฀IN฀
TERMS฀OF฀RELATIVE฀IMPORTANCE฀TO฀THE฀REGION�฀4HE฀AS

SESSMENT฀ESTABLISHES฀SCIENTIlCALLY฀THAT฀CHANGES฀IN฀
NATURAL฀LANDSCAPES฀AFFECT฀THE฀TYPE�฀QUANTITY�฀AND฀
QUALITY฀OF฀ECOSYSTEM฀SERVICES฀PROVIDED�฀4HE฀ASSESS

MENT฀PROVIDES฀INFORMATION฀ON฀THE฀CONSEQUENCES฀
OF฀VARIOUS฀LAND฀USE฀DECISIONS฀AND฀THE฀LINK฀

BETWEEN฀THE฀NATURAL฀LANDSCAPES฀AND฀THE฀ECONOMIC฀HEALTH฀AND฀
QUALITY฀OF฀LIFE฀IN฀SOUTHERN฀!LBERTA฀�'OVERNMENT฀OF฀!LBERTA฀�����฀+�฀
(UGHES
&IELD�฀PERSONAL฀COMMUNICATION�฀!UGUST฀���฀����	�

-ARY฀2UCKELSHAUS�฀
OF฀THE฀5�3�฀.ATIONAL฀
/CEANIC฀AND฀!TMOSPHERIC฀
!DMINISTRATION�S฀.ORTH

WEST฀&ISHERIES฀3CIENCE฀
#ENTER�฀AND฀HER฀FATHER�฀
7ILLIAM฀2UCKELSHAUS�฀
CHAIR฀OF฀THE฀0UGET฀3OUND฀

"OX฀���฀฀!PPLICATIONS฀OF฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀

,EADERSHIP฀#OUNCIL฀IN฀3EATTLE�฀ARE฀WORKING฀TO฀DEVELOP฀AN฀%COSYS

TEM฀3ERVICES฀!PPROACH฀IN฀THE฀0UGET฀3OUND฀REGION฀OF฀7ASHINGTON฀
STATE�฀4HE฀0UGET฀3OUND฀0ARTNERSHIP�฀A฀PUBLIC
PRIVATE฀AUTHORITY฀
ESTABLISHED฀BY฀THE฀7ASHINGTON฀LEGISLATURE฀WITH฀THE฀GOVERNOR�S฀
SUPPORT�฀IS฀DEVELOPING฀A฀PLAN฀TO฀RESTORE฀THE฀0UGET฀3OUND฀ECOSYS

TEM�฀4HE฀PARTNERSHIP฀IS฀FOCUSED฀ON฀INCORPORATING฀ECOSYSTEM฀
SERVICES฀INFORMATION฀INTO฀CRITICAL฀PUBLIC฀DECISIONS฀AND฀PUBLIC฀
FINANCE฀OPPORTUNITIES฀TO฀MEET฀THE฀RESTORATION฀GOALS฀�0UGET฀
3OUND฀0ARTNERSHIP฀�����฀-�฀2UCKELSHAUS�฀PERSONAL฀COMMUNICA

TION�฀3EPTEMBER฀�������	�

2ICHARD฀4HACKWAY�฀OF฀!USTRALIA�S฀"UREAU฀OF฀
2URAL฀3CIENCES�฀IS฀LEADING฀AN฀EFFORT฀TO฀DOCUMENT฀
THE฀ECOSYSTEM฀SERVICES฀PROVIDED฀BY฀VEGETA

TION฀ACROSS฀!USTRALIA�฀4HE฀PROJECT฀IDENTIlES฀THE฀
NATIONAL฀STATUS฀AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀
AND฀LINKS฀THESE฀lNDINGS฀TO฀DIFFERENT฀FORMS฀OF฀
MANAGEMENT�฀4HE฀GOAL฀OF฀THE฀PROJECT฀IS฀TO฀IN

FORM฀REGIONAL฀PRIORITY฀SETTING฀AND฀INmUENCE฀
INVESTMENT฀IN฀THE฀MAINTENANCE�฀RESTORATION�฀
AND฀MANAGEMENT฀OF฀VEGETATION฀TO฀BETTER฀

MEET฀SUSTAINABLE฀DEVELOPMENT฀OUTCOMES฀�#OMMONWEALTH฀OF฀!USTRA

LIA฀�����฀2�฀4HACKWAY�฀PERSONAL฀COMMUNICATION�฀!UGUST฀��฀����	�

2ODRIGO฀6ICTOR�฀OF฀THE฀&ORESTRY฀)NSTITUTE฀
�)NSTITUTO฀&LORESTAL	฀OF฀THE฀3TATE฀OF฀3ÎO฀0AULO�฀
"RAZIL�฀IS฀USING฀AN฀%COSYSTEM฀3ERVICES฀!P

PROACH฀IN฀WORKSHOPS฀AND฀OTHER฀EVENTS฀TO฀ALTER฀
HOW฀PEOPLE฀TALK฀AND฀THINK฀ABOUT฀THE฀3ÎO฀
0AULO฀#ITY฀'REEN฀"ELT฀"IOSPHERE฀2ESERVE฀
AND฀THE฀ECOSYSTEM฀SERVICES฀IT฀PROVIDES฀TO฀
��฀MILLION฀RESIDENTS�฀4HE฀GROUP฀HAS฀HOSTED฀
OVER฀A฀DOZEN฀MAJOR฀EVENTS฀SINCE฀THE฀-ILLEN

NIUM฀%COSYSTEM฀!SSESSMENT฀WAS฀RELEASED�฀THE฀

APPROACH฀HAS฀ALLOWED฀FOR฀A฀SHARED฀VOCABULARY฀AND฀UNDERSTANDING฀
AMONG฀DIVERSE฀STAKEHOLDERS�฀FROM฀LOCAL฀CITIZENS฀TO฀WATER฀BASIN฀
MANAGERS฀�)NSTITUTO฀&LORESTAL฀�����฀2�฀6ICTOR�฀PERSONAL฀COMMUNICA

TION�฀-ARCH฀���฀����	�

+%9฀,%!2.).'3
4HE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FRAMEWORK฀
SERVES฀AS฀A฀DECISION
MAKING฀TOOL฀FOR฀LINKING฀ECOSYSTEM฀
AND฀DEVELOPMENT฀GOALS�฀
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ROBUST฀AND฀SUSTAINABLE฀STRATEGIES฀TO฀ACHIEVE฀DEVELOPMENT฀GOALS฀
AND฀SUSTAIN฀ECOSYSTEM฀SERVICES�

(UMAN฀WELL
BEING฀
4HE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FRAMEWORK฀PLACES฀HU

MAN฀WELL
BEING฀IN฀THE฀UPPER฀LEFT
HAND฀CORNER฀TO฀EMPHASIZE฀THE฀
FOCUS฀ON฀PEOPLE฀AND฀HOW฀ECOSYSTEMS฀SUPPORT฀DEVELOPMENT฀GOALS�฀
4HIS฀IS฀WHERE฀THE฀DECISION฀MAKER฀PREPARING฀A฀NATIONAL฀BUDGET฀
OR฀AWARDING฀A฀FOREST฀OR฀MINE฀CONCESSION฀ENTERS฀THE฀FRAMEWORK�฀
)T฀IS฀WHERE฀THE฀-AYOR฀OF฀2IO฀'RANDE฀AND฀HIS฀GOAL฀OF฀CREATING฀A฀
MORE฀LIVABLE฀CITY฀BY฀REDUCING฀THE฀RISK฀OF฀mOODS฀AND฀GROWING฀THE฀
ECONOMY฀THROUGH฀A฀NEW฀BIOFUELS฀SECTOR฀lNDS฀A฀STARTING฀POINT�

4HE฀FRAMEWORK฀LISTS฀lVE฀COMPONENTS฀OF฀WELL
BEING�฀
BASIC฀MATERIAL฀FOR฀A฀GOOD฀LIFE฀�ADEQUATE฀LIVELIHOOD�฀FOOD�฀
SHELTER�฀OTHER฀GOODS	�฀
HEALTH฀�STRENGTH�฀FEELING฀WELL�฀ACCESS฀TO฀CLEAN฀AIR฀AND฀WATER	�฀
฀GOOD฀SOCIAL฀RELATIONS฀�SOCIAL฀COHESION�฀MUTUAL฀RESPECT�฀ABILITY฀
TO฀HELP฀OTHERS	�
฀SECURITY฀�PERSONAL฀SAFETY�฀ACCESS฀TO฀RESOURCES�฀SAFETY฀FROM฀
DISASTERS	�฀AND฀
฀FREEDOM฀OF฀CHOICE฀AND฀ACTION฀�ABILITY฀TO฀CONTROL฀PERSONAL฀
CIRCUMSTANCES	�฀

)N฀THE฀2IO฀'RANDE฀STORY�฀THE฀ELEMENTS฀OF฀WELL
BEING฀LEADING฀
TO฀THE฀GOAL฀OF฀A฀LIVABLE฀CITY฀INCLUDE฀SECURITY฀�mOOD฀PROTECTION	฀
AND฀HEALTH฀�CLEAN฀WATER	�฀"ASIC฀MATERIAL฀FOR฀A฀GOOD฀LIFE฀DERIVES฀
FROM฀BOTH฀lSHERS฀ON฀THE฀COAST฀AND฀FARMERS฀INLAND฀AND฀FROM฀
JOBS฀AT฀THE฀BIOFUEL฀RElNERY�฀2IO฀'RANDE฀MUST฀ALSO฀TAKE฀INTO฀
ACCOUNT฀THE฀NATIONAL฀GOAL฀TO฀INCREASE฀PRODUCTION฀OF฀BIOFUELS�฀
ANOTHER฀ELEMENT฀OF฀BASIC฀MATERIAL฀FOR฀A฀GOOD฀LIFE�฀!S฀IN฀THIS฀
STORY�฀THE฀ELEMENTS฀OF฀WELL
BEING฀ARE฀OFTEN฀INTERTWINED�฀

/NCE฀A฀DECISION฀MAKER฀HAS฀EXAMINED฀THE฀GOAL฀IN฀RELATION฀TO฀
HUMAN฀WELL
BEING�฀THE฀NEXT฀STEP฀IS฀TO฀IDENTIFY฀THE฀ECOSYSTEM฀SER

VICES฀ON฀WHICH฀REACHING฀THAT฀GOAL฀RELIES฀AND฀HOW฀IT฀IMPACTS฀THEM�฀

%COSYSTEM฀SERVICES฀
&OCUSING฀ON฀ECOSYSTEM฀SERVICES฀ALLOWS฀A฀DECISION฀MAKER฀TO฀VIEW฀
SERVICES฀OF฀NATURE฀AS฀AN฀INPUT฀INTO฀A฀STRATEGY฀TO฀ACHIEVE฀A฀GOAL�฀
MUCH฀LIKE฀PHYSICAL฀OR฀HUMAN฀CAPITAL�฀)N฀THE฀2IO฀'RANDE฀STORY�฀IT฀
ENABLES฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀TO฀MOVE฀BEYOND฀THE฀STEREO

TYPE฀OF฀hPROTECTOR฀OF฀BIRDS฀AND฀TREESv฀TO฀BECOME฀A฀KEY฀PLAYER฀IN฀
SUSTAINING฀2IO฀'RANDE�S฀LONG
TERM฀SOCIAL฀AND฀ECONOMIC฀VITALITY�

!S฀NOTED฀IN฀CHAPTER฀��฀INCREASING฀THE฀ABILITY฀OF฀DECISION฀
MAKERS฀TO฀UNDERSTAND฀HOW฀ECOSYSTEMS฀PROVIDE฀SERVICES฀AND฀TO฀
ESTIMATE฀THEIR฀VALUE฀TO฀PEOPLE฀AND฀DEVELOPMENT฀GOALS฀UNDERLIES฀
AN฀%COSYSTEM฀3ERVICES฀!PPROACH�฀4HE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT฀CONTRIBUTED฀TO฀THIS฀UNDERSTANDING฀BY฀EVALUATING฀��฀
ECOSYSTEM฀SERVICES฀�SEE฀4ABLE฀���฀FOR฀A฀SUMMARY฀AND฀4ABLE฀���฀
FOR฀A฀DETAILED฀LISTING	�฀4HESE฀��฀WERE฀SELECTED฀BOTH฀BECAUSE฀THEY฀
HAVE฀BEEN฀SIGNIlCANTLY฀AFFECTED฀BY฀RECENT฀ECOSYSTEM฀CHANGE฀AND฀
BECAUSE฀HUMAN฀WELL
BEING฀IS฀LIKELY฀TO฀BE฀GREATLY฀AFFECTED฀AS฀A฀
RESULT฀OF฀THEIR฀DEGRADATION฀OR฀ENHANCEMENT฀�-!฀����A���	�฀

#ONSIDERING฀THESE฀��฀ECOSYSTEM฀SERVICES฀IN฀THE฀THREE฀CATEGO

RIES฀EVALUATED฀BY฀THE฀!SSESSMENT�PROVISIONING�฀REGULATING�฀AND฀

s

s
s

s

s

CULTURAL฀SERVICES�EXTENDS฀THE฀FOCUS฀OF฀DECISIONS฀BEYOND฀THE฀
PROVISIONING฀SERVICES฀SUCH฀AS฀CROPS฀OR฀TIMBER�฀)T฀ALLOWS฀EQUAL฀
ATTENTION฀TO฀FREQUENTLY฀OVERLOOKED฀REGULATING฀AND฀CULTURAL฀SER

VICES฀SUCH฀AS฀mOOD฀CONTROL฀OR฀RECREATION฀THAT฀NOW฀LACK฀A฀VALUE฀
IN฀THE฀MARKETPLACE� ฀ALTHOUGH฀A฀GROWING฀BODY฀OF฀RESEARCH฀AIMS฀
TO฀FACILITATE฀THE฀VALUING฀OF฀SUCH฀SERVICES�฀AS฀NOTED฀IN฀CHAPTER฀��฀

4HE฀!SSESSMENT฀ALSO฀DElNED฀A฀FOURTH฀CATEGORY฀OF฀SERVICE�฀
THE฀SUPPORTING฀SERVICES฀�SEE฀4ABLE฀���	�฀4HESE฀ARE฀UNDERLYING฀
PROCESSES฀SUCH฀AS฀FORMATION฀OF฀SOIL�฀PHOTOSYNTHESIS�฀AND฀NUTRI

ENT฀CYCLING�฀3INCE�฀BY฀DElNITION�฀SUPPORTING฀SERVICES฀ARE฀NOT฀
DIRECTLY฀USED฀BY฀PEOPLE�฀THESE฀SERVICES฀WERE฀NOT฀ASSESSED�฀

4HE฀THINKING฀AS฀TO฀WHETHER฀SUPPORTING฀SERVICES฀CAN฀BE฀
INCORPORATED฀INTO฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀IS฀STILL฀AT฀AN฀
EARLY฀STAGE�฀4HE฀RELEVANCE฀OF฀THESE฀SERVICES฀IS฀TYPICALLY฀REAL

IZED฀THROUGH฀THE฀OTHER฀ECOSYSTEM฀SERVICES฀THEY฀SUPPORT�฀4HE฀
AGRICULTURE฀SECTOR�฀IN฀PARTICULAR�฀MAY฀lND฀IT฀VALUABLE฀TO฀CONSIDER฀
SUPPORTING฀SERVICES�฀SUCH฀AS฀NUTRIENT฀CYCLING฀AND฀SOIL฀FORMA

TION�฀GIVEN฀THE฀DIRECT฀INTERACTION฀BETWEEN฀AGRICULTURE฀PRACTICES฀
AND฀THESE฀SERVICES�

!NALYSIS฀OF฀THE฀DIFFERENT฀TYPES฀OF฀ECOSYSTEM฀SERVICES฀CAN฀HELP฀
REVEAL฀TRADE
OFFS฀ACROSS฀THE฀SERVICES�฀%COSYSTEMS฀ARE฀FREQUENTLY฀
ALTERED฀WITH฀THE฀INTENT฀OF฀INCREASING฀THE฀SUPPLY฀OF฀PROVISIONING฀
SERVICES�฀AS฀WHEN฀A฀FOREST฀IS฀CLEARED฀FOR฀CROPLAND�฀4HE฀RESULT฀IS฀
OFTEN฀A฀DECREASE฀IN฀THE฀CAPACITY฀OF฀THESE฀ECOSYSTEMS฀TO฀PROVIDE฀

�&OR฀THE฀PURPOSE฀OF฀ESTABLISHING฀ECOSYSTEM฀SERVICE฀ACCOUNTS�฀OTHER฀RESEARCHERS฀HAVE฀
PROPOSED฀DElNITIONS฀OF฀ECOSYSTEM฀SERVICES฀ROOTED฀IN฀ECONOMIC฀PRINCIPLES�฀COMPARABLE฀TO฀
CONVENTIONS฀FOR฀'$0฀GOODS฀AND฀SERVICES฀�"OYD฀AND฀"ANZHAF฀����	�

)N฀ADDITION฀TO฀SEQUESTERING฀CARBON฀FROM฀THE฀ATMOSPHERE�฀ECOSYSTEMS฀ALSO฀
REGULATE฀LOCAL฀CLIMATE฀BY฀INmUENCING฀LOCAL฀AIR฀TEMPERATURE฀AND฀MOISTURE�
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REGULATING฀AND฀CULTURAL฀SERVICES�฀"Y฀INCLUDING฀THE฀FULL฀RANGE฀
OF฀SERVICES�฀THE฀FRAMEWORK฀CLARIlES฀THE฀TASK฀OF฀MANAGING฀SUCH฀
TRADE
OFFS�฀)N฀2IO฀'RANDE�฀FOR฀EXAMPLE�฀THE฀NATIONAL฀GOVERN

MENT฀HAS฀SET฀A฀GOAL฀TO฀INCREASE฀A฀PROVISIONING฀SERVICE�฀BIOFUEL�฀
9ET฀THE฀CITY฀IS฀CONCERNED฀ABOUT฀CLEAN฀WATER฀AND฀mOOD฀PROTEC

TION�฀AND฀SO฀WEIGHS฀THE฀COSTS฀AND฀BENElTS฀OF฀CONVERTING฀MORE฀
LAND฀TO฀CROPS฀FOR฀BIOFUEL฀AS฀WELL฀AS฀JOBS฀FROM฀A฀BIOFUEL฀COMPLEX฀
VERSUS฀THE฀OPPORTUNITY฀TO฀CONTINUE฀TO฀EMPLOY฀THE฀WETLANDS�฀
REGULATING฀SERVICES฀OF฀WATER฀lLTRATION฀AND฀HAZARD฀PROTECTION฀AND฀
THEIR฀AESTHETIC฀SERVICES฀THAT฀SUPPORT฀TOURISM�฀

3OME฀OF฀THE฀LINKS฀BETWEEN฀ECOSYSTEM฀SERVICES฀AND฀HUMAN฀
WELL
BEING฀ARE฀STRONGER฀THAN฀OTHERS฀�SEE฀&IGURE฀���	�฀)T฀IS฀THESE฀
LINKS฀THAT฀POLICY฀MEASURES฀SEEK฀TO฀INmUENCE฀BY฀ADDRESSING฀THE฀
DRIVERS฀OF฀ECOSYSTEM฀CHANGE�฀$ECISION฀MAKERS฀ASSESS฀HOW฀฀
THESE฀LINKS�฀WHICH฀VARY฀FROM฀PLACE฀TO฀PLACE�฀PLAY฀OUT฀IN฀THEIR฀
LOCALE�฀$EVELOPMENT฀GOALS฀OFTEN฀FOCUS฀ON฀IMPROVING฀A฀SINGLE฀
CONSTITUENT฀OF฀HUMAN฀WELL
BEING฀IN฀ISOLATION�฀4HE฀FRAMEWORK฀฀

ENCOURAGES฀A฀DECISION฀MAKER฀TO฀TAKE฀A฀BROADER฀LOOK�฀(OW฀DOES฀
THE฀GOAL�฀FOR฀EXAMPLE�฀OF฀IMPROVING฀FOOD฀SUPPLY฀OR฀EXPORT฀
INCOME�฀RELATE฀TO฀OTHER฀GOALS฀SUCH฀AS฀TIMBER฀SUPPLY฀AND฀HOW฀
DO฀THOSE฀GOALS฀IN฀TURN฀DEPEND฀ON฀AND฀AFFECT฀ECOSYSTEM฀SERVICES฀
SUCH฀AS฀mOOD฀PROTECTION฀AND฀CLEAN฀WATER�฀/NCE฀AWARE฀OF฀THE฀
OVERLAPPING฀LINKS฀TO฀ECOSYSTEM฀SERVICES�฀A฀DECISION฀MAKER฀CAN฀
TRY฀TO฀DEVELOP฀POLICIES฀THAT฀COMPLEMENT฀EACH฀OTHER฀AND฀COHERE�

%COSYSTEM฀SERVICES฀ARE฀SOMETIMES฀CONFUSED฀WITH฀BIODIVERSITY�฀
"IODIVERSITY�OR฀LIFE฀ON฀EARTH�฀INCLUDING฀THE฀VARIABILITY฀AMONG฀
LIVING฀ORGANISMS฀WITHIN฀SPECIES�฀BETWEEN฀SPECIES�฀AND฀BETWEEN฀
ECOSYSTEMS�IS฀NOT฀ITSELF฀AN฀ECOSYSTEM฀SERVICE�฀2ATHER�฀BIODIVER

SITY฀SERVES฀AS฀THE฀FOUNDATION฀FOR฀ALL฀ECOSYSTEM฀SERVICES�฀"OTH฀WILD฀
AND฀MANAGED฀ECOSYSTEMS฀CONTRIBUTE฀TO฀BIODIVERSITY�฀4HE฀VALUE฀
SOME฀PEOPLE฀PLACE฀ON฀BIODIVERSITY฀FOR฀ITS฀OWN฀VALUE฀IS฀CAPTURED฀
UNDER฀THE฀CULTURAL฀ECOSYSTEM฀SERVICES฀OF฀hETHICALv฀AND฀hEXISTENCEv฀
VALUES�฀/THER฀ECOSYSTEM฀SERVICES฀THAT฀ARE฀DIRECTLY฀DEPENDENT฀ON฀
KEY฀COMPONENTS฀OF฀BIODIVERSITY฀INCLUDE฀FOOD�฀GENETIC฀RESOURCES�฀
TIMBER�฀BIOMASS฀FUEL�฀AND฀ECOTOURISM�

4HE฀SPECIlC฀LINKS฀BETWEEN฀BIODIVERSITY฀AND฀INDIVIDUAL฀ECOSYS

TEM฀SERVICES฀ARE฀PROFUSE฀AND฀VARIED�฀4HE฀!SSESSMENT฀FOUND฀THAT฀

&IGURE฀���฀฀4HE฀,INKS฀BETWEEN฀%COSYSTEM฀3ERVICES฀AND฀(UMAN฀7ELL
BEING
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SPECIES฀COMPOSITION฀AND฀POPULATION฀SIZE฀MATTER฀MORE฀THAN฀SPECIES฀
NUMBERS฀WHEN฀IT฀COMES฀TO฀ECOSYSTEM฀SERVICES฀�-!฀����G	�฀4HE฀
QUALITY฀OF฀AVAILABLE฀PROTEIN฀AND฀THE฀ABUNDANCE฀OF฀WILD฀FOODS�฀FOR฀
EXAMPLE�฀MAY฀INmUENCE฀HUMAN฀NUTRITION฀MORE฀THAN฀SPECIES฀NUM

BERS�฀#HANGES฀IN฀BIODIVERSITY฀CAN฀DIRECTLY฀INmUENCE฀AN฀ECOSYSTEM฀
SERVICE฀SUCH฀AS฀NATURAL฀PEST฀CONTROL฀�SEE฀"OX฀���	�฀$ESPITE฀SOME฀
UNCERTAINTY฀ABOUT฀THE฀LINKS฀BETWEEN฀CHANGES฀IN฀COMPONENTS฀OF฀
BIODIVERSITY฀AND฀SPECIlC฀ECOSYSTEM฀SERVICES�฀IT฀IS฀CLEAR฀THAT฀THE฀DIS

TRIBUTION฀AND฀VARIETY฀OF฀BIODIVERSITY฀IN฀ITS฀MANY฀FORMS฀IS฀ESSENTIAL฀
FOR฀THE฀FUNCTIONING฀OF฀ECOSYSTEMS฀AND฀THE฀SUPPLY฀OF฀ECOSYSTEM฀
SERVICES�฀#ONSIDERING฀BIODIVERSITY฀CAN฀HELP฀DECISION฀MAKERS฀FOCUS฀
ON฀MORE฀SUSTAINABLE฀CHOICES฀WHEN฀EXAMINING฀THE฀RELATIONSHIP฀
BETWEEN฀ECOSYSTEM฀SERVICES฀AND฀WELL
BEING฀�-!฀����G	�

$IRECT฀AND฀INDIRECT฀DRIVERS฀฀
OF฀ECOSYSTEM฀CHANGE฀
$RIVERS฀ARE฀THE฀FACTORS�NATURAL฀OR฀HUMAN�THAT฀CAUSE฀ECOSYS

TEM฀CHANGE�฀4HIS฀ELEMENT฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!S

SESSMENT฀FRAMEWORK฀HELPS฀A฀DECISION฀MAKER฀ORGANIZE฀THE฀DRIVERS฀
RELEVANT฀TO฀THE฀ACHIEVEMENT฀OF฀ANY฀GIVEN฀GOAL�฀

4HE฀FRAMEWORK฀INCLUDES฀TWO฀TYPES฀OF฀DRIVERS�฀DIRECT฀AND฀IN

DIRECT�฀$IRECT฀DRIVERS฀ARE฀PHYSICAL฀CHANGES฀THAT฀CAN฀BE฀IDENTIlED฀
AND฀MONITORED�฀4HE฀!SSESSMENT฀LISTS฀THE฀FOLLOWING฀EXAMPLES�

฀CHANGES฀IN฀LOCAL฀LAND฀USE฀AND฀LAND฀COVER฀�LAND฀CONVERSION�฀
MODIlCATION฀OF฀RIVER฀mOW฀AND฀WATER฀EXTRACTION	�
฀SPECIES฀INTRODUCTIONS฀AND฀REMOVALS�
฀DISCHARGE฀OF฀POLLUTANTS฀AND฀OVERUSE฀OF฀FERTILIZERS�
฀HARVEST฀OF฀PLANTS฀AND฀ANIMALS฀�AND฀OTHER฀SPECIES	�฀AND
฀CLIMATE฀VARIABILITY฀AND฀CHANGE�

)NDIRECT฀DRIVERS฀OPERATE฀BY฀ALTERING฀THE฀LEVEL฀OR฀RATE฀OF฀CHANGE฀
OF฀ONE฀OR฀MORE฀DIRECT฀DRIVERS�฀4HE฀!SSESSMENT฀LISTS฀lVE฀INDIRECT฀
DRIVERS�

฀DEMOGRAPHIC฀�POPULATION฀GROWTH฀AND฀DISTRIBUTION	�
฀ECONOMIC฀�GLOBALIZATION�฀MARKETS	�
฀SOCIOPOLITICAL฀�GOVERNANCE฀AND฀LEGAL฀FRAMEWORK	�
฀SCIENCE฀AND฀TECHNOLOGIES฀�AGRICULTURAL฀TECHNOLOGIES	�฀AND
฀CULTURAL฀AND฀RELIGIOUS฀�CHOICES฀ABOUT฀WHAT฀AND฀HOW฀MUCH฀
TO฀CONSUME	�

s

s
s
s
s

s
s
s
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!฀DECISION฀MAKER฀CAN฀INmUENCE฀SOME฀DRIVERS�฀BUT฀AT฀THE฀
SAME฀TIME฀OTHER฀DRIVERS฀MAY฀BE฀AFFECTING฀THE฀CONDITION฀OF฀THE฀
ECOSYSTEM฀SERVICES฀OF฀CONCERN�฀7HICH฀DRIVERS฀DECISION฀MAKERS฀
CAN฀INmUENCE฀OFTEN฀DEPENDS฀ON฀THE฀GOVERNMENT฀LEVEL฀AT฀WHICH฀
THEY฀WORK�฀+NOWLEDGE฀AND฀INmUENCE฀OVER฀SOME฀DRIVERS฀LIKELY฀
RESTS฀WITH฀OTHER฀LEVELS฀OF฀GOVERNMENT฀OR฀GROUPS�฀&OR฀EXAMPLE�฀
INDIVIDUAL฀FARMERS฀DECIDE฀HOW฀MUCH฀FERTILIZER฀TO฀USE฀�A฀DIRECT฀
DRIVER฀OF฀ECOSYSTEM฀CHANGE	�฀WHILE฀A฀lNANCE฀MINISTER฀MIGHT฀
INmUENCE฀THE฀GLOBAL฀PRICES฀OF฀THE฀FARMERS�฀COMMODITIES฀�AN฀
INDIRECT฀DRIVER	�฀!฀CAREFUL฀REVIEW฀OF฀THE฀DRIVERS฀REVEALS฀THE฀PART

NERSHIPS฀THAT฀ARE฀ESSENTIAL฀TO฀UNDERSTANDING฀AND฀INmUENCING฀THE฀
MECHANISMS฀BY฀WHICH฀ECOSYSTEMS฀CHANGE�฀

&OR฀2IO฀'RANDE�฀INDIRECT฀DRIVERS฀SUCH฀AS฀GLOBAL฀TRADE฀
�ECONOMIC	฀AND฀CHANGES฀IN฀POPULATION฀GROWTH฀AND฀MIGRATION฀
�DEMOGRAPHIC	฀HAVE฀LED฀TO฀LAND฀USE฀CHANGES฀THAT฀HAVE฀DIRECTLY฀
REDUCED฀THE฀EXTENT฀OF฀WETLANDS�฀ALONG฀WITH฀THEIR฀lLTRATION฀AND฀
WATER฀mOW฀SERVICES�฀4HE฀-AYOR฀PARTNERS฀WITH฀OTHER฀CITIES฀AND฀
NATIONAL฀AUTHORITIES฀TO฀ADDRESS฀THESE฀ISSUES฀THAT฀INVOLVE฀OTHER฀
TIME฀AND฀SPATIAL฀SCALES�฀

)NCREASING฀BIODIVERSITY฀IN฀LOW
DIVERSITY฀AGRICULTURAL฀SYSTEMS฀CAN฀
ENHANCE฀NATURAL฀PEST฀CONTROL฀AND฀REDUCE฀THE฀DEPENDENCY฀AND฀COSTS฀
ASSOCIATED฀WITH฀APPLYING฀PESTICIDES�฀)T฀CAN฀ALSO฀REDUCE฀THE฀NEED฀
FOR฀OTHER฀INPUTS�฀SUCH฀AS฀IRRIGATION฀AND฀FERTILIZER฀ASSOCIATED฀WITH฀
MONOCULTURES�฀4HERE฀ARE฀ADDITIONAL฀BENElTS฀OF฀HIGH
BIODIVERSITY฀
AGRICULTURE฀AS฀WELL�฀INCLUDING฀CULTURAL฀AND฀AESTHETIC฀VALUES฀�-!฀
����G���	�฀(OWEVER�฀NOT฀ALL฀CHANGES฀TO฀SPECIES฀COMPOSITION฀ARE฀
GOOD฀FOR฀AGRICULTURE�฀.EGATIVE฀IMPACTS฀CAN฀RESULT฀FROM฀THE฀INTRO

DUCTION฀OF฀EXOTIC฀INVASIVE฀WEEDS฀OR฀VECTORS฀OF฀DISEASES฀AS฀WELL฀AS฀
FROM฀CROP฀RAIDING฀BY฀WILD฀ANIMALS�

"OX฀���฀฀฀"IODIVERSITY฀AND฀THE฀0ROVISION฀OF฀฀
.ATURAL฀0EST฀#ONTROL

3ATELLITE฀IMAGES฀OF฀"OLIVIA฀SHOWING฀LAND฀CONVERSION฀FOR฀AGRICULTURE�

����

����
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3PATIAL฀AND฀TEMPORAL฀SCALES฀
!฀KEY฀FEATURE฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀
FRAMEWORK฀IS฀ITS฀INCORPORATION฀OF฀MULTIPLE฀SPATIAL฀AND฀TEMPORAL฀
SCALES�฀3PATIAL฀SCALES฀MAY฀BE฀LOCAL�฀NATIONAL�฀REGIONAL�฀OR฀GLOBAL�฀
4EMPORAL฀SCALES฀CONSIDER฀THE฀SHORT฀TERM฀�DAYS�฀WEEKS฀OR฀MONTHS	฀
THROUGH฀MEDIUM฀TERM฀�MONTHS฀TO฀YEARS	฀TO฀LONG฀TERM฀�DECADES฀
TO฀CENTURIES	�฀4HESE฀SPATIAL฀AND฀TEMPORAL฀SCALES฀APPLY฀NOT฀ONLY฀
TO฀THE฀DRIVERS�฀AS฀DISCUSSED฀ABOVE�฀BUT฀ALSO฀TO฀HUMAN฀WELL
BEING฀
AND฀ECOSYSTEM฀SERVICES�฀AND฀THE฀INTERACTIONS฀AMONG฀THEM�฀

$EVELOPMENT฀AIMED฀AT฀IMPROVING฀HUMAN฀WELL
BEING฀CAN฀
BE฀INITIATED฀AT฀LEVELS฀FROM฀THE฀LOCAL฀TO฀THE฀INTERNATIONAL�฀-OST฀
OFTEN฀LOCAL฀PROJECTS฀ARE฀NESTED฀IN฀PLANS฀AT฀THE฀REGIONAL฀AND�OR฀
NATIONAL฀LEVEL฀AND฀IN฀POLICIES฀AT฀THE฀REGIONAL�NATIONAL฀OR฀INTER

NATIONAL฀LEVEL�฀)T฀IS฀THE฀REGIONAL�NATIONAL฀AND฀INTERNATIONAL฀POLI

CIES฀THAT฀STEER฀CHANGE฀IN฀THE฀INDIRECT฀DRIVERS฀OVER฀LONGER฀PERIODS฀
OF฀TIME�฀,OCAL฀DECISIONS฀CAN฀CHANGE฀A฀DIRECT฀DRIVER�฀SUCH฀AS฀LAND฀
USE�฀THAT฀INmUENCES฀THE฀HEALTH฀OF฀AN฀ECOSYSTEM฀SERVICE฀SUCH฀AS฀
POLLINATION฀OR฀WATER฀lLTRATION฀IN฀THE฀SHORTER฀TERM�

4HIS฀ELEMENT฀OF฀THE฀FRAMEWORK฀CAN฀HELP฀A฀DECISION฀MAKER฀
THINK฀THROUGH฀AT฀WHAT฀SPATIAL฀SCALES฀THE฀DECISION฀MIGHT฀MOST฀EF

FECTIVELY฀BE฀MADE฀AND฀WHAT฀TEMPORAL฀SCALES฀SHOULD฀BE฀CONSIDERED�฀
2ELEVANT฀SPATIAL฀SCALES฀MIGHT฀COINCIDE฀WITH฀POLITICAL฀BOUNDAR

IES�฀SUCH฀AS฀DISTRICTS฀OR฀COUNTRIES�฀OR฀MIGHT฀BETTER฀lT฀WITH฀MORE฀
GEOGRAPHIC฀BOUNDARIES�฀SUCH฀AS฀WATERSHEDS฀OR฀FOREST฀AREAS฀THAT฀
INCLUDE฀PARTS฀OF฀SEVERAL฀POLITICAL฀ENTITIES�฀!N฀ANALYSIS฀ACROSS฀SPATIAL฀
AND฀TEMPORAL฀SCALES฀IS฀LIKELY฀TO฀IDENTIFY฀ISSUES฀LOST฀IN฀THE฀USUAL฀
LINEAR฀FRAMEWORK฀OF฀PROJECT฀DECISIONS�฀THEREBY฀LEADING฀TO฀MORE฀
ROBUST฀CONCLUSIONS�฀

!LTHOUGH฀ IT฀ IS฀ CHALLENGING฀
TO฀INCLUDE฀MULTIPLE฀SPATIAL฀AND฀
TEMPORAL฀ SCALES฀ IN฀ A฀ DECISION

MAKING฀PROCESS�฀THIS฀APPROACH฀
IS฀CRUCIAL฀TO฀OBTAINING฀A฀MORE฀
COMPLETE฀ VIEW฀ OF฀ THE฀ CONSE

QUENCES฀OF฀A฀DECISION฀ON฀ECO

SYSTEM฀SERVICES฀AND�฀AS฀A฀RESULT�฀
ON฀HUMAN฀WELL
BEING฀AND฀DE

VELOPMENT฀GOALS�฀4HE฀APPROACH฀
AVOIDS฀ THE฀ BIASES฀ OF฀ A฀ SINGLE

SCALE฀ ANALYSIS�฀ &OR฀ EXAMPLE�฀
A฀ STUDY฀ FOUND฀ THAT฀ TOP
DOWN฀
GLOBAL฀ ASSESSMENTS฀ OF฀ POTEN

TIAL฀ OF฀ TECHNOLOGIES฀ TO฀ REDUCE฀
GREENHOUSE฀GAS฀EMISSIONS฀WERE฀
NOT฀SENSITIVE฀TO฀LOCAL฀OBSTACLES฀
AND฀CONSTRAINTS฀AND฀TENDED฀TO฀
OVERESTIMATE฀ THE฀ LIKELY฀ REDUC

TION฀IN฀EMISSIONS�฀)N฀CONTRAST�฀
BOTTOM
UP฀ ASSESSMENTS฀ AT฀ THE฀
CITY฀OR฀REGIONAL฀LEVEL฀TENDED฀TO฀
UNDERESTIMATE฀THE฀POTENTIAL฀OF฀
REDUCTIONS฀ BECAUSE฀ THEY฀ WERE฀
LESS฀AWARE฀OF฀DIRECTIONS฀ON฀TECH

NOLOGICAL฀ AND฀ POLICY฀ CHANGE฀
�+ATES฀ AND฀ 7ILBANKS฀ �����฀

!!'฀����	�฀3IMILARLY�฀AN฀ANALYSIS฀OF฀FOREST฀POLICY฀AT฀THE฀
NATIONAL฀LEVEL฀IS฀LIKELY฀TO฀FOCUS฀ON฀THE฀VALUE฀OF฀TIMBER฀TO฀THE฀
NATIONAL฀ECONOMY�฀)T฀MAY฀CONSIDER฀mOOD฀CONTROL฀AND฀WATER฀
lLTRATION�฀!฀LOCAL฀ANALYSIS฀IS฀MORE฀LIKELY฀TO฀IDENTIFY฀NON
TIMBER฀
PRODUCTS฀SUCH฀AS฀NUTS฀AND฀THE฀CULTURAL฀VALUE฀OF฀LANDSCAPE฀AS฀
IMPORTANT฀SERVICES�฀3CENARIOS�฀AS฀DISCUSSED฀IN฀CHAPTER฀��฀PROVIDE฀
A฀GOOD฀WAY฀TO฀EXPLORE฀WHAT฀MAY฀HAPPEN฀AT฀A฀RANGE฀OF฀SPATIAL฀
AND฀TEMPORAL฀SCALES�฀

!SSESSMENTS฀NEED฀TO฀EXAMINE฀CHANGES฀IN฀ECOSYSTEM฀SERVICES฀
OVER฀THE฀LONG฀TERM฀AS฀WELL฀AS฀THE฀SHORT฀TERM฀BECAUSE฀DRAMATIC฀
DECLINE฀FROM฀WHICH฀IT฀IS฀DIFlCULT฀TO฀RECOVER฀MAY฀OCCUR฀AS฀AN฀
ECOSYSTEM฀REACHES฀A฀TIPPING฀POINT�฀OR฀THRESHOLD�฀AT฀WHICH฀RAPID฀
CHANGE฀OCCURS฀�3CHEFFER฀ET฀AL�฀����	�฀#OLLAPSE฀OF฀A฀lSHERY฀IS฀
ONE฀EXAMPLE�฀3UCH฀CHANGES฀CAN฀DEPRIVE฀PEOPLE฀OF฀THEIR฀LIVELI

HOODS฀OR฀SPARK฀VIOLENT฀CONmICT฀OVER฀SCARCE฀RESOURCES�฀4HE฀.ORTH฀
!TLANTIC฀COD฀lSHERY฀REPRESENTS฀THE฀CHALLENGES฀OF฀RECOVERY฀ONCE฀
A฀RESOURCE฀HAS฀COLLAPSED฀�SEE฀&IGURE฀���	�฀/NCE฀A฀THRESHOLD฀
HAS฀BEEN฀CROSSED�฀RESTORING฀ECOSYSTEMS฀TO฀ENABLE฀THE฀SUPPLY฀OF฀
SERVICES฀CAN฀TAKE฀DECADES฀OR฀PROVE฀IMPOSSIBLE�

"5),$฀%&&%#4)6%฀02/#%33%3฀&/2฀฀
!33%33).'฀%#/3934%-฀3%26)#%3฀!.$฀฀
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'IVEN฀THE฀LIKELY฀DIVERSITY฀OF฀PARTICIPANTS฀AND฀VIEWPOINTS฀IN฀
DEVELOPMENT฀PROJECTS฀AND฀POLICY฀MAKING�฀IT฀IS฀IMPORTANT฀TO฀
BUILD฀CHANNELS฀FOR฀EFFECTIVE฀PARTICIPATION�฀4HIS฀SECTION฀DESCRIBES฀฀

&IGURE฀���฀฀&ISH฀,ANDINGS฀OF฀.ORTH฀!TLANTIC฀#OD฀OFF฀.EWFOUNDLAND
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TWO฀PRINCIPLES�฀CREDIBILITY฀AND฀LEGITIMACY�฀TO฀ADHERE฀TO฀฀
WHEN฀COLLECTING฀INFORMATION฀ON฀ECOSYSTEM฀SERVICES�฀BUILDING฀฀
SCENARIOS�฀AND฀MAKING฀CHOICES฀ABOUT฀POLICIES�฀!DOPTING฀THESE฀
PRINCIPLES฀CAN฀BROADEN฀THE฀TYPES฀OF฀KNOWLEDGE฀OBTAINED�฀฀
HELP฀FOSTER฀TRUST฀AMONG฀PARTICIPANTS฀AND฀CONlDENCE฀IN฀THE฀
INFORMATION฀USED�฀THUS฀INCREASING฀THE฀CHANCES฀OF฀ACHIEVING฀
DEVELOPMENT฀GOALS�฀

%NSURE฀CREDIBILITY
#REDIBILITY฀REFERS฀TO฀THE฀EXTENT฀TO฀WHICH฀INFORMATION฀AND฀DECI

SIONS฀RESULTING฀FROM฀A฀PROCESS฀ARE฀CONSIDERED฀BELIEVABLE฀AND฀
TRUSTWORTHY�฀4O฀ENSURE฀CREDIBILITY฀OF฀A฀SCIENTIlC฀ASSESSMENT�฀A฀
DECISION฀MAKER฀LOOKS฀FOR฀EXPERTS฀RECOGNIZED฀FOR฀THE฀HIGH฀QUALITY฀
OF฀THEIR฀WORK฀OR฀WHO฀ARE฀AFlLIATED฀WITH฀HIGHLY฀REGARDED฀INSTITU

TIONS฀�SEE฀"OX฀���	�

$URING฀THE฀PAST฀THREE฀OR฀FOUR฀DECADES�฀THE฀PROCESS฀OF฀GATHER

ING�฀ORGANIZING�฀AND฀PRESENTING฀INFORMATION฀FOR฀DECISION฀MAK

ERS฀HAS฀EVOLVED฀USING฀APPROACHES฀RANGING฀FROM฀ENVIRONMENTAL฀
IMPACT฀AND฀TECHNOLOGY฀ASSESSMENTS฀TO฀SCIENTIlC฀ADVISORY฀
COMMITTEES฀AND฀GLOBAL฀DEVELOPMENT฀AND฀SCIENTIlC฀ASSESSMENTS�฀
)NCREASINGLY�฀THE฀CUTTING฀EDGE฀ISSUES฀IN฀ASSESSMENT฀ARE฀HOW฀TO฀
INCLUDE฀MULTIPLE฀TIME฀AND฀SPATIAL฀SCALES฀AND฀MULTIPLE฀TYPES฀OF฀
KNOWLEDGE�฀FOR฀EXAMPLE�฀THOSE฀OF฀SCIENTISTS฀AND฀THOSE฀OF฀LOCAL฀
FARMERS฀OR฀lSHERS฀�2EID฀ET฀AL�฀����	�

!DDRESSING฀A฀RANGE฀OF฀SCALES฀AND฀USING฀DIFFERENT฀TYPES฀OF฀
KNOWLEDGE฀ARE฀PARTICULARLY฀IMPORTANT฀FOR฀THE฀CREDIBILITY฀OF฀AS

SESSMENTS฀OF฀ECOSYSTEM฀SERVICES฀BECAUSE฀BOTH฀ECOSYSTEM฀CHANGE฀
AND฀RESPONSES฀VARY฀BY฀SCALE�฀2ECOGNIZING฀FROM฀THE฀EXPERIENCE฀
OF฀PARTICIPANTS฀THAT฀A฀MORE฀SYSTEMATIC฀APPROACH฀TO฀THE฀INTERSEC

TION฀OF฀MULTIPLE฀SCALES฀AND฀KNOWLEDGE฀SYSTEMS฀IS฀NEEDED�฀THE฀
-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀ORGANIZED฀A฀CONFERENCE฀ON฀
"RIDGING฀3CALES฀AND฀+NOWLEDGE฀3YSTEMS�฀

4HE฀CASE฀STUDIES฀AND฀ANALYSIS฀PRESENTED฀AT฀THE฀CONFERENCE฀
DRAW฀OUT฀THE฀OBSTACLES฀TO฀BUILDING฀BRIDGES�฀&OR฀EXAMPLE�฀
EFFORTS฀TO฀BRIDGING฀KNOWLEDGE฀SYSTEMS฀LACK฀A฀hCOMMON฀
@LANGUAGE�v฀AND฀hAN฀AGREED฀SET฀OF฀ASSUMPTIONS฀ABOUT฀HOW฀THE฀
WORLD฀WORKSv฀AND฀hABSENCE฀OF฀A฀COMMON฀MEANS฀OF฀VERIFY

ING฀THE฀VERACITY฀OF฀KNOWLEDGE�v฀!MONG฀THE฀MANY฀BARRIERS฀
TO฀CROSSING฀SCALES฀ARE฀THE฀LACK฀OF฀DATA฀AND฀UNDERSTANDING฀OF฀
INTERACTIONS฀ACROSS฀SCALES�฀4HE฀ANALYSIS฀POINTS฀TO฀LONG
TERM฀
JOINT฀PROBLEM฀SOLVING฀IN฀WHICH฀LOCAL฀PEOPLE฀AND฀SCIENTISTS฀
OPERATE฀AS฀EQUALS฀AS฀ONE฀APPROACH฀TO฀BRIDGING฀KNOWLEDGE฀
SYSTEMS�฀3CENARIO
BUILDING฀IS฀ANOTHER฀
TOOL฀�2EID฀ET฀AL�฀����	�

%STABLISH฀LEGITIMACY
,EGITIMACY฀REFERS฀TO฀THE฀FAIRNESS฀OF฀A฀PROCESS�฀AND฀HOW฀VALUES�฀
CONCERNS�฀AND฀PERSPECTIVES฀OF฀DIVERSE฀STAKEHOLDERS฀ARE฀TREATED�฀)F฀
PARTICIPANTS฀VIEW฀A฀PROCESS฀AS฀LEGITIMATE�฀THEY฀ARE฀MORE฀LIKELY฀TO฀
INVEST฀IN฀IT฀AND฀ACCEPT฀ITS฀lNDINGS฀OR฀CONCLUSIONS�฀

0ROCESSES฀INVOLVING฀DIVERSE฀STAKEHOLDERS฀NEED฀TO฀BE฀SENSITIVE฀
TO฀DIFFERENT฀CULTURES�฀LANGUAGES�฀AND฀TIME฀FRAMES�฀)N฀SOME฀CASES�฀
COMMUNITY฀ORGANIZATIONS฀OR฀INDIGENOUS฀GROUPS฀MAY฀PREFER฀TO฀
DEVELOP฀A฀FRAMEWORK฀FOR฀ORGANIZING฀ASSESSMENT฀INFORMATION฀
BASED฀ON฀THEIR฀OWN฀BELIEFS฀AND฀KNOWLEDGE฀�SEE฀"OX฀���	�฀)N฀
OTHER฀CASES฀POTENTIAL฀PARTICIPANTS฀MAY฀CLEARLY฀UNDERSTAND฀THE฀
RELEVANCE฀AND฀UTILITY฀OF฀A฀DECISION฀BUT฀STILL฀OPT฀TO฀STAY฀AWAY฀
FROM฀THE฀DECISION
MAKING฀PROCESS�฀/R฀THEY฀MAY฀FEEL฀THEY฀DO฀
NOT฀HAVE฀THE฀CAPACITY฀TO฀PARTICIPATE฀OR฀PREFER฀TO฀BE฀A฀SPECTA

TOR�฀)N฀TERMS฀OF฀INCLUSIVITY�฀IT฀IS฀IMPORTANT฀TO฀UNDERSTAND฀WHY฀
USERS฀RELATE฀TO฀A฀PROCESS฀AS฀THEY฀DO�WHAT฀IS฀THEIR฀CAPACITY฀TO฀
PARTICIPATE�฀OR฀WHAT฀ARE฀THEIR฀POLITICAL฀MOTIVES฀FOR฀DISENGAGE

MENT�AND฀THEN฀TO฀ADJUST฀THE฀ENGAGEMENT฀STRATEGY฀ACCORDINGLY�

!UTHORITATIVENESS฀HAS฀ITS฀STRONGEST฀EXPRESSION฀IN฀EXPERT฀CONSENSUS�฀
THAT฀IS�฀IN฀THE฀GENERAL฀AGREEMENT฀AMONG฀SCIENTISTS฀OR฀TECHNICAL฀
EXPERTS฀ON฀A฀SET฀OF฀STATEMENTS฀OR฀lNDINGS�฀!LTHOUGH฀CONSENSUS฀
AMONG฀EXPERTS฀IS฀RARE�฀ONCE฀ESTABLISHED฀IT฀CARRIES฀THE฀WEIGHT฀OF฀
TRUTH�฀#ONSENSUS฀WAS฀THE฀STRATEGY฀ADOPTED฀BY฀THE฀)NTERGOVERN

MENTAL฀0ANEL฀ON฀#LIMATE฀#HANGE฀AND฀THE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT�฀

"Y฀ENGAGING฀EXPERTS฀FROM฀VARIOUS฀DISCIPLINES฀AND฀REVIEWING฀VIRTU

ALLY฀ALL฀RELEVANT฀SCIENTIlC฀LITERATURE�฀THESE฀PROCESSES฀CAN฀REACH฀AN฀
AUTHORITATIVE฀CONSENSUS�฀4HE฀PROCESS฀OF฀GENERATING฀INFORMATION฀
AND฀THE฀LANGUAGE฀USED฀TO฀CONVEY฀A฀RIGOROUS฀TREATMENT฀OF฀THE฀
ISSUES฀IS฀ALSO฀IMPORTANT�฀PARTICULARLY฀THE฀TREATMENT฀OF฀UNCERTAINTY�฀
"ECAUSE฀UNCERTAINTY฀IS฀THE฀NORM฀IN฀COMPLEX฀SYSTEMS฀LIKE฀ECO

SYSTEMS�฀THE฀TECHNICAL฀TEAM฀SHOULD฀EXPLICITLY฀STATE฀THE฀LEVEL฀OF฀
CONlDENCE฀MEMBERS฀HAVE฀IN฀THE฀INFORMATION฀PRODUCED฀AS฀A฀WAY฀
OF฀STRENGTHENING฀ITS฀CREDIBILITY�฀

!฀SOUND฀CONCEPTUAL฀FRAMEWORK�฀APPROPRIATE฀RESEARCH฀METHODS�฀
AND฀COMPLIANCE฀WITH฀WIDELY฀ACCEPTED฀PROCEDURES�฀ESPECIALLY฀PEER฀
REVIEW�฀ARE฀PRE
REQUISITES฀FOR฀SCIENTIlC฀CREDIBILITY�฀4HE฀TENSION฀
BETWEEN฀THE฀ROLE฀OF฀EXPERTS฀AND฀THE฀PRACTICAL฀NEEDS฀OF฀DECISION฀
MAKERS฀IS฀VISIBLE฀WHEN฀THE฀DISCUSSION฀MOVES฀FROM฀HARD฀FACTS฀TO฀
POLICY฀ANALYSIS฀AND฀SELECTION�฀!T฀THESE฀JUNCTURES฀DECISION฀MAKERS฀
AND฀EXPERTS฀NEED฀TO฀REMEMBER฀THAT฀THE฀ROLE฀OF฀THE฀TECHNICAL฀TEAM฀
IS฀TO฀DELIVER฀INFORMATION�฀NOT฀DECISIONS฀OR฀POLICY฀RECOMMENDATIONS�฀
)N฀OTHER฀WORDS�฀THE฀TECHNICAL฀TEAM฀MUST฀PROVIDE฀INFORMATION฀THAT฀
IS฀POLICY฀RELEVANT�฀NOT฀POLICY฀PRESCRIPTIVE�฀LEST฀ITS฀CREDIBILITY฀AND฀ITS฀
LEGITIMACY฀BE฀ERODED�฀

"OX฀���฀฀4HE฀!UTHORITY฀OF฀3CIENTIlC฀#ONSENSUS

+%9฀,%!2.).'3
"UILDING฀LEGITIMACY฀AND฀CREDIBILITY฀INTO฀THE฀PROCESS฀OF฀
DECISION฀MAKING฀ON฀ECOSYSTEMS฀AND฀DEVELOPMENT฀IS฀KEY�

&2!-).'฀4(%฀, ).+฀"%47%%.฀$%6%,/0-%.4฀!.$฀%#/3934%-฀3%26)#%3



!00,9฀4(%฀&2!-%7/2+฀!.$฀02).#)0,%3�฀฀
!฀-).)฀#!3%฀345$9

"ECAUSE฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FRAMEWORK฀
IS฀ONLY฀A฀FEW฀YEARS฀OLD�฀EXAMPLES฀OF฀ITS฀USE฀ARE฀STILL฀RARE�฀4HIS฀
SECTION฀LOOKS฀AT฀A฀WATER฀USE฀PLANNING฀PROCESS฀IN฀THE฀#ANADIAN฀
PROVINCE฀OF฀"RITISH฀#OLUMBIA฀THAT฀STARTED฀IN฀����฀AND฀ENCOM

PASSED฀MANY฀OF฀THE฀CONCEPTS฀DISCUSSED฀IN฀THIS฀CHAPTER�฀)T฀ALSO฀
NOTES฀THE฀RESULTS฀OF฀A฀����฀PARTNERSHIP฀BY฀"#฀(YDRO฀WITH฀THE฀
7ORLD฀2ESOURCES฀)NSTITUTE�฀7ORLD฀"USINESS฀#OUNCIL฀FOR฀3USTAIN

ABLE฀$EVELOPMENT�฀AND฀-ERIDIAN฀)NSTITUTE฀THAT฀EXPLICITLY฀USED฀
AN฀APPROACH฀BASED฀ON฀THE฀FRAMEWORK฀IN฀ROAD฀TESTING฀A฀METHOD฀
FOR฀LINKING฀ECOSYSTEM฀SERVICES฀WITH฀CORPORATE฀DECISION฀MAKING�฀

"#฀(YDRO�฀A฀STATE
CONTROLLED฀COMPANY฀IN฀#ANADA�฀DEPENDS฀
ON฀PROVINCIAL฀WATERSHEDS฀TO฀PROVIDE฀WATER฀mOWS฀FOR฀ITS฀HYDRO


ELECTRIC฀FACILITIES�฀WHICH฀GENERATE฀ELECTRICITY฀FOR฀���฀MILLION฀CUS

TOMERS�฀&ACED฀WITH฀THE฀CHALLENGE฀OF฀MEETING฀SEVERAL฀CONmICTING฀
WATER฀USE฀OBJECTIVES�฀INCLUDING฀RECREATION�฀lSHING�฀AND฀CONSERVA

TION฀AS฀WELL฀AS฀HYDROPOWER฀PRODUCTION�฀THE฀PROVINCE฀OF฀"RITISH฀
#OLUMBIA฀FORMALLY฀INITIATED฀A฀WATER฀USE฀PLANNING฀PROGRAM฀IN฀
����฀IN฀AN฀EFFORT฀TO฀REACH฀BROAD฀AGREEMENT฀AMONG฀DIVERSE฀USERS฀
OF฀THE฀PROVINCE�S฀WATER฀RESOURCES�฀4HIS฀PARTICIPATORY฀PROCESS฀IN

VOLVED฀"#฀(YDRO�฀SEVERAL฀AGENCIES�฀AND฀MEMBERS฀OF฀THE฀PUBLIC฀
AND฀CAN฀BE฀DISSECTED฀IN฀TERMS฀OF฀THE฀FRAMEWORK�S฀ELEMENTS�฀

!N฀ASSESSMENT฀OF฀ECOSYSTEM฀SERVICES฀IN฀THE฀6ILCANOTA฀REGION฀OF฀0ERU฀USED฀A฀FRAMEWORK฀RECREATED฀BY฀THE฀COMMUNITY฀TO฀REmECT฀1UECHUA฀CUL

TURE�฀4HE฀CROSS฀SHAPE฀OF฀THE฀FRAMEWORK฀REPRESENTS฀THE฀h#HAKANA�v฀THE฀MOST฀FAMILIAR฀AND฀REVERED฀SHAPE฀TO฀1UECHUA฀PEOPLE�฀WHICH฀FRAMES฀THE฀
WORLD฀THROUGH฀INTENTIONAL฀GROUP฀DECISION฀MAKING฀THAT฀EMPHASIZES฀RECIPROCITY�฀5SING฀A฀FRAMEWORK฀THE฀VILLAGERS฀DEVELOPED�฀RATHER฀THAN฀TRANSLAT

ING฀THE฀FRAMEWORK฀PREPARED฀BY฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�฀ALLOWED฀THEM฀TO฀CARRY฀OUT฀THE฀ASSESSMENT฀OF฀THEIR฀SOIL฀AND฀WATER฀QUAL

ITY฀AND฀HOW฀THESE฀SERVICES฀RELATE฀TO฀FOOD฀PRODUCTION฀USING฀THEIR฀OWN฀CONCEPTS฀AND฀LOCAL฀KNOWLEDGE�฀!฀KEY฀CONCEPT�฀FOR฀EXAMPLE�฀IS฀THE฀CYCLICAL฀
PROCESS฀OF฀CHANGE�฀A฀CONCEPT฀THAT฀THEY฀CAN฀USE฀TO฀MAKE฀CHANGES฀BASED฀ON฀THEIR฀ASSESSMENT฀�-!฀����E���	�

"OX฀���฀฀%NGAGING฀,OCAL฀#OMMUNITIES฀IN฀THE฀!SSESSMENT฀OF฀%COSYSTEM฀3ERVICES
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(UMAN฀WELL
BEING
4HE฀USE฀OF฀WATER฀FOR฀PRODUCTION฀AND฀HYDROELECTRICITY฀CONTRIB

UTES฀TO฀HUMAN฀WELL
BEING฀BY฀PROVIDING฀HEATING�฀COOLING�฀AND฀
ENERGY฀FOR฀RESIDENTIAL฀AND฀INDUSTRIAL฀USE฀AND฀BY฀SUPPORTING฀JOBS฀
AS฀WELL฀AS฀OTHER฀BENElTS�฀4HE฀WATER฀USE฀PLANNING฀PROCESS฀SOUGHT฀
TO฀BALANCE฀OTHER฀COMPETING฀USES฀OF฀WATER฀THAT฀CONTRIBUTE฀TO฀
WELL
BEING�฀DOMESTIC฀WATER฀SUPPLY�฀lSH฀AND฀WILDLIFE�฀RECREATION�฀
AND฀HERITAGE�฀

%COSYSTEM฀SERVICES
4HE฀PARTICIPANTS฀HELPED฀IDENTIFY฀THE฀ECOSYSTEM฀SERVICES฀THAT฀"#฀
(YDRO�S฀OPERATIONS฀AFFECT�฀4HESE฀INCLUDE฀RECREATION฀AND฀TOURISM฀
�INCLUDING฀CULTURAL฀HERITAGE฀SITES	�฀mOOD฀CONTROL�฀lSHERIES�฀AND฀
FRESHWATER฀SUPPLY�฀7HILE฀THE฀INITIAL฀PROCESS฀FOCUSED฀ON฀IM

PACTS�฀"#฀(YDRO�S฀SUBSEQUENT฀WORK฀WITH฀THE฀7ORLD฀2ESOURCES฀
)NSTITUTE฀IDENTIlED฀DEPENDENCIES฀OF฀THE฀COMPANY�S฀OPERATIONS฀ON฀
ECOSYSTEM฀SERVICES�฀4HESE฀INCLUDE฀FRESHWATER�฀WATER฀REGULATION฀
�QUANTITY฀AND฀TIMING฀OF฀WATER฀mOWS	�฀AND฀TO฀A฀LESSER฀EXTENT฀ERO

SION฀REGULATION฀�SOIL฀RETENTION	�

$IRECT฀AND฀INDIRECT฀DRIVERS฀฀
OF฀ECOSYSTEM฀CHANGE
$RIVERS฀OF฀ECOSYSTEM฀CHANGE฀IDENTIlED฀BY฀THE฀ECOSYSTEM฀
SERVICES฀REVIEW฀INCLUDED฀CLIMATE฀CHANGE฀�AFFECTING฀WATER฀SUPPLY฀
AND฀TIMING฀OF฀mOWS	�฀LAND฀USE฀CHANGE฀�EXPANDING฀AGRICULTURE฀
INCREASES฀WATER฀DEMAND	�฀AND฀DEMOGRAPHIC฀CHANGE฀�GROWING฀
POPULATION฀INCREASES฀WATER฀DEMAND	�฀

3PATIAL฀AND฀TEMPORAL฀SCALES
"RITISH฀#OLUMBIA฀IS฀EXPERIENCING฀SEVERAL฀CHANGES฀THAT฀COULD฀
HAVE฀A฀PROFOUND฀EFFECT฀ON฀"#฀(YDRO�S฀FUTURE฀OPERATIONS�฀4HESE฀
INCLUDE฀CLIMATE฀CHANGE฀�GLACIER฀RETREAT฀AND฀REDUCED฀SNOW฀PACK฀
AND฀POSSIBLE฀CHANGES฀IN฀PRECIPITATION฀PATTERNS	�฀INDUSTRIAL฀
ACTIVITIES฀SUCH฀AS฀TIMBER฀HARVESTING฀AND฀ECOSYSTEM฀DISTURBANCES฀
SUCH฀AS฀MOUNTAIN฀PINE฀BEETLE฀OUTBREAKS฀THAT฀MAY฀INCREASE฀WATER฀
mOW฀TO฀THE฀CATCHMENT฀AREA�฀AND฀INCREASES฀IN฀WATER฀DEMAND฀DUE฀
TO฀POPULATION฀GROWTH฀AND฀AGRICULTURAL฀EXPANSION฀IN฀AREAS฀WHERE฀
WATER฀SUPPLY฀IS฀EXPECTED฀TO฀DECREASE�฀

"Y฀EXAMINING฀COMPANY฀OPERATIONS฀WITHIN฀A฀LARGER฀SPATIAL฀
AND฀TEMPORAL฀CONTEXT�฀"#฀(YDRO฀IS฀BETTER฀POSITIONED฀TO฀PURSUE฀
EFFECTIVE฀ADAPTIVE฀MANAGEMENT฀STRATEGIES฀TO฀MAINTAIN฀FUTURE฀
OPTIONS฀AND฀SUPPORT฀EMERGING฀ECONOMIC฀OPPORTUNITIES฀FOR฀
COMMUNITIES฀AND฀&IRST฀.ATIONS�฀)N฀ADDITION�฀"#฀(YDRO฀MAY฀
BENElT฀FROM฀AGREEMENTS฀FOR฀THE฀PROVISION฀OF฀MUTUALLY฀BENEl

CIAL฀SERVICES฀SUCH฀AS฀mOOD฀CONTROL�฀

%FFECTIVE฀PARTICIPATORY฀PROCESSES
"EFORE฀�����฀"#฀(YDRO฀FOUND฀ITSELF฀AT฀ODDS฀WITH฀OTHERS฀WHO฀
RELIED฀ON฀THE฀WATERWAYS฀OF฀"RITISH฀#OLUMBIA฀FOR฀lSHING�฀RECRE

ATION�฀SPIRITUAL฀AND฀CULTURE฀VALUES�฀AND฀AS฀A฀SOURCE฀OF฀FRESHWATER�฀
)N฀RESPONSE฀TO฀GROWING฀TENSIONS฀AMONG฀USERS�฀THE฀PROVINCE฀FOR

MALLY฀INITIATED฀A฀WATER฀USE฀PLANNING฀PROGRAM฀TO฀DElNE฀SUITABLE฀
OPERATING฀PARAMETERS฀THAT฀WOULD฀BALANCE฀ENVIRONMENTAL�฀SOCIAL�฀
AND฀ECONOMIC฀VALUES�฀

4HE฀PROGRAM฀TOOK฀A฀PARTICIPATORY฀APPROACH฀AND฀INCLUDED฀
USERS฀OF฀THE฀VARIOUS฀ECOSYSTEM฀SERVICES฀IN฀THE฀WATERSHED�฀INCLUD

ING฀THE฀&IRST฀.ATIONS�฀ENVIRONMENTAL฀ORGANIZATIONS�฀&ISHER

IES฀AND฀/CEANS฀#ANADA�฀"RITISH฀#OLUMBIA฀GOVERNMENT�฀AND฀
COMMUNITIES฀SURROUNDING฀THE฀HYDROELECTRIC฀FACILITIES�฀)NCLUDING฀
ALL฀THESE฀USERS฀HELPED฀IDENTIFY฀THE฀MAJOR฀IMPACTS฀ON฀ECOSYSTEMS฀
AND฀THE฀SERVICES฀THEY฀PROVIDE�฀4HE฀PROCESS฀WAS฀ALSO฀SUCCESSFUL฀IN฀
SECURING฀BROAD฀AGREEMENT฀ON฀THE฀ULTIMATE฀RECOMMENDATIONS฀OF฀
THE฀CONSULTATIVE฀COMMITTEES�฀

-ORE฀RECENTLY�฀"#฀(YDRO�S฀CORPORATE฀ECOSYSTEM฀SERVICES฀
WORK฀WITH฀THE฀7ORLD฀2ESOURCES฀)NSTITUTE฀HIGHLIGHTED฀THE฀NEED฀
FOR฀"#฀(YDRO฀TO฀TAKE฀INTO฀ACCOUNT฀CHANGES฀IN฀ECOSYSTEM฀
SERVICES฀OCCURRING฀AT฀BROADER฀TEMPORAL฀AND฀SPATIAL฀SCALES฀AS฀A฀
RESULT฀OF฀CLIMATE฀CHANGE�฀/VERALL�฀THE฀FRAMEWORK฀WAS฀PARTICU

LARLY฀USEFUL฀IN฀HIGHLIGHTING฀ECOSYSTEM฀SERVICE฀DEPENDENCIES฀AND฀
EXTENDING฀THE฀ANALYSIS฀TO฀OTHER฀SCALES�฀

4HE฀FRAMEWORK฀AND฀PRINCIPLES฀OF฀CREDIBILITY฀AND฀LEGITIMACY฀
DISCUSSED฀IN฀THIS฀CHAPTER฀CAN฀BE฀USED฀TO฀HELP฀ORGANIZE฀AN฀AS

SESSMENT฀OF฀ECOSYSTEM฀SERVICES฀�CHAPTER฀�	�฀TO฀EXAMINE฀FUTURE฀
PATHWAYS�฀OR฀SCENARIOS฀�CHAPTER฀�	�฀AND฀TO฀CHOOSE฀POLICES฀FOR฀
SAFEGUARDING฀ECOSYSTEM฀SERVICES฀THAT฀UNDERLIE฀฀
DEVELOPMENT฀GOALS฀�CHAPTER฀�	�

!#4)/.฀0/).43
-AP฀THE฀LINKS฀BETWEEN฀HUMAN฀WELL
BEING฀AND฀THE฀฀
ECOSYSTEM฀SERVICES฀NEEDED฀TO฀ACHIEVE฀THE฀GOAL�

)DENTIFY฀THE฀SCALE฀AT฀WHICH฀ACTIONS฀NEED฀TO฀BE฀TAKEN฀฀
TO฀ADDRESS฀DRIVERS฀OF฀ECOSYSTEM฀DEGRADATION�

5SE฀RESULTS฀OF฀SCALE฀ANALYSIS฀TO฀IDENTIFY฀STAKEHOLDERS�

%STABLISH฀CREDIBILITY฀AND฀LEGITIMACY฀AS฀CORE฀PRINCIPLES฀WHEN฀
DESIGNING฀PARTICIPATORY฀PROCESSES฀FOR฀ASSESSING฀ECOSYSTEM฀
SERVICES�฀EXPLORING฀FUTURE฀SCENARIOS�฀AND฀SELECTING฀POLICIES�
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3ERVICE 3UB
CATEGORY $ElNITION %XAMPLES

0ROVISIONING฀SERVICES฀
฀THE฀GOODS฀OR฀PRODUCTS฀OBTAINED฀FROM฀ECOSYSTEMS

&OOD #ROPS #ULTIVATED฀PLANTS฀OR฀AGRICULTURAL฀PRODUCE฀WHICH฀ARE฀HARVESTED฀BY฀
PEOPLE฀FOR฀HUMAN฀OR฀ANIMAL฀CONSUMPTION฀

฀'RAINS
฀6EGETABLES
฀&RUITS

s

s

s

,IVESTOCK !NIMALS฀RAISED฀FOR฀DOMESTIC฀OR฀COMMERCIAL฀CONSUMPTION฀OR฀USE ฀#HICKEN
฀0IGS
฀#ATTLE

s

s

s

#APTURE฀lSHERIES 7ILD฀lSH฀CAPTURED฀THROUGH฀TRAWLING฀AND฀OTHER฀NON
FARMING฀฀
METHODS

฀#OD฀
฀3HRIMP฀
฀4UNA

s

s

s

!QUACULTURE &ISH�฀SHELLlSH�฀AND�OR฀PLANTS฀THAT฀ARE฀BRED฀AND฀REARED฀IN฀PONDS�฀
ENCLOSURES�฀AND฀OTHER฀FORMS฀OF฀FRESH
฀OR฀SALT
WATER฀CONlNEMENT฀FOR฀
PURPOSES฀OF฀HARVESTING

฀#LAMS
฀/YSTERS
฀3ALMON

s

s

s

7ILD฀FOODS %DIBLE฀PLANT฀AND฀ANIMAL฀SPECIES฀GATHERED฀OR฀CAPTURED฀IN฀THE฀WILD ฀&RUITS฀AND฀NUTS
฀&UNGI
฀"USHMEAT

s

s

s

&IBER 4IMBER฀AND฀WOOD฀lBERS 0RODUCTS฀MADE฀FROM฀TREES฀HARVESTED฀FROM฀NATURAL฀FOREST฀ECOSYSTEMS�฀
PLANTATIONS�฀OR฀NON
FORESTED฀LANDS

฀)NDUSTRIAL฀ROUNDWOOD
฀7OOD฀PULP
฀0APER

s

s

s

/THER฀lBERS฀�E�G��฀COTTON�฀
HEMP�฀SILK	

.ON
WOOD฀AND฀NON
FUEL฀BASED฀lBERS฀EXTRACTED฀FROM฀THE฀NATURAL฀
ENVIRONMENT฀FOR฀A฀VARIETY฀OF฀USES

฀฀4EXTILES฀�CLOTHING�฀LINEN�฀฀
ACCESSORIES	
฀#ORDAGE฀�TWINE�฀ROPE	฀

s

s

"IOMASS฀FUEL "IOLOGICAL฀MATERIAL฀DERIVED฀FROM฀LIVING฀OR฀RECENTLY฀LIVING฀ORGANISMS฀n฀฀
BOTH฀PLANT฀AND฀ANIMAL฀n฀THAT฀SERVES฀AS฀A฀SOURCE฀OF฀ENERGY

฀&UELWOOD฀
฀'RAIN฀FOR฀ETHANOL฀PRODUCTION
฀$UNG

s

s

s

&RESHWATER )NLAND฀BODIES฀OF฀WATER�฀GROUNDWATER�฀RAINWATER�฀AND฀SURFACE฀WATERS฀
FOR฀HOUSEHOLD�฀INDUSTRIAL�฀AND฀AGRICULTURAL฀USES

฀฀&RESHWATER฀FOR฀DRINKING�฀
CLEANING�฀COOLING�฀INDUSTRIAL฀
PROCESSES�฀ELECTRICITY฀฀
GENERATION�฀OR฀MODE฀OF฀TRANS

PORTATION

s

'ENETIC฀RESOURCES 'ENES฀AND฀GENETIC฀INFORMATION฀USED฀FOR฀ANIMAL฀BREEDING�฀PLANT฀
IMPROVEMENT�฀AND฀BIOTECHNOLOGY

฀฀'ENES฀USED฀TO฀INCREASE฀CROP฀
RESISTANCE

s

"IOCHEMICALS�฀NATURAL฀MEDICINES�฀AND฀฀
PHARMACEUTICALS

-EDICINES�฀BIOCIDES�฀FOOD฀ADDITIVES�฀AND฀OTHER฀BIOLOGICAL฀MATERIALS฀
DERIVED฀FROM฀ECOSYSTEMS฀FOR฀COMMERCIAL฀OR฀DOMESTIC฀USE

฀%CHINACEA�฀GINSENG�฀GARLIC
฀฀0ACLITAXEL฀AS฀BASIS฀FOR฀CANCER฀
DRUGS
฀฀4REE฀EXTRACTS฀USED฀FOR฀PEST฀
CONTROL

s

s

s

2EGULATING฀SERVICES฀
฀THE฀BENElTS฀OBTAINED฀FROM฀AN฀ECOSYSTEM�S฀CONTROL฀OF฀NATURAL฀PROCESSES

!IR฀QUALITY฀REGULATION )NmUENCE฀ECOSYSTEMS฀HAVE฀ON฀AIR฀QUALITY฀BY฀EMITTING฀CHEMICALS฀TO฀
THE฀ATMOSPHERE฀�I�E��฀SERVING฀AS฀A฀hSOURCEv	฀OR฀EXTRACTING฀CHEMICALS฀
FROM฀THE฀ATMOSPHERE฀�I�E��฀SERVING฀AS฀A฀hSINKv	

฀฀,AKES฀SERVE฀AS฀A฀SINK฀FOR฀
INDUSTRIAL฀EMISSIONS฀OF฀SULFUR฀
COMPOUNDS
฀฀6EGETATION฀lRES฀EMIT฀PARTICU

LATES�฀GROUND
LEVEL฀OZONE�฀AND฀
VOLATILE฀ORGANIC฀COMPOUNDS

s

s

#LIMATE฀REGULATION 'LOBAL )NmUENCE฀ECOSYSTEMS฀HAVE฀ON฀THE฀GLOBAL฀CLIMATE฀BY฀EMITTING฀
GREENHOUSE฀GASES฀OR฀AEROSOLS฀TO฀THE฀ATMOSPHERE฀OR฀BY฀ABSORBING฀
GREENHOUSE฀GASES฀OR฀AEROSOLS฀FROM฀THE฀ATMOSPHERE

฀฀&ORESTS฀CAPTURE฀AND฀STORE฀
CARBON฀DIOXIDE
฀฀#ATTLE฀AND฀RICE฀PADDIES฀EMIT฀
METHANE

s

s

2EGIONAL฀AND฀LOCAL )NmUENCE฀ECOSYSTEMS฀HAVE฀ON฀LOCAL฀OR฀REGIONAL฀TEMPERATURE�฀฀
PRECIPITATION฀AND฀OTHER฀CLIMATIC฀FACTORS

฀฀&ORESTS฀CAN฀IMPACT฀REGIONAL฀
RAINFALL฀LEVELS

s

4ABLE฀���฀฀,IST฀OF฀%COSYSTEM฀3ERVICES
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3ERVICE $ElNITION $ElNITION %XAMPLES

2EGULATING฀SERVICES฀
฀THE฀BENElTS฀OBTAINED฀FROM฀THE฀REGULATION฀OF฀ECOSYSTEM฀PROCESSES฀�CONTINUED	

7ATER฀REGULATION )NmUENCE฀ECOSYSTEMS฀HAVE฀ON฀THE฀TIMING฀AND฀MAGNITUDE฀OF฀WATER฀RUNOFF�฀mOODING�฀AND฀AQUIFER฀฀
RECHARGE�฀PARTICULARLY฀IN฀TERMS฀OF฀THE฀WATER฀STORAGE฀POTENTIAL฀OF฀THE฀ECOSYSTEM฀OR฀LANDSCAPE฀

฀฀0ERMEABLE฀SOIL฀FACILITATES฀AQUI

FER฀RECHARGE
฀฀2IVER฀mOODPLAINS฀AND฀WETLANDS฀
RETAIN฀WATER�฀WHICH฀CAN฀DECREASE฀
mOODING฀DURING฀RUNOFF฀PEAKS�฀
REDUCING฀NEED฀FOR฀ENGINEERED฀
mOOD฀CONTROL฀INFRASTRUCTURE

s

s

%ROSION฀REGULATION 2OLE฀VEGETATIVE฀COVER฀PLAYS฀IN฀SOIL฀RETENTION ฀฀6EGETATION฀SUCH฀AS฀GRASS฀AND฀
TREES฀PREVENTS฀SOIL฀LOSS฀AND฀
SILTATION฀OF฀WATER฀WAYS฀DUE฀TO฀
WIND฀AND฀RAIN�
฀฀&ORESTS฀ON฀SLOPES฀HOLD฀SOIL฀
IN฀PLACE฀THEREBY฀PREVENTING฀
LANDSLIDES

s

s

7ATER฀฀
PURIlCATION฀฀
AND฀WASTE฀฀
TREATMENT

2OLE฀ECOSYSTEMS฀PLAY฀IN฀THE฀lLTRATION฀AND฀DECOMPOSITION฀OF฀ORGANIC฀WASTES฀AND฀POLLUTANTS฀IN฀WATER�฀
ASSIMILATION฀AND฀DETOXIlCATION฀OF฀COMPOUNDS฀THROUGH฀SOIL฀AND฀SUBSOIL฀PROCESSES

฀฀7ETLANDS฀REMOVE฀HARMFUL฀POL

LUTANTS฀FROM฀WATER฀BY฀TRAPPING฀
METALS฀AND฀ORGANIC฀MATERIALS
฀฀3OIL฀MICROBES฀DEGRADE฀ORGANIC฀
WASTE฀RENDERING฀IT฀LESS฀HARMFUL

s

s

$ISEASE฀REGULATION )NmUENCE฀THAT฀ECOSYSTEMS฀HAVE฀ON฀THE฀INCIDENCE฀AND฀ABUNDANCE฀OF฀HUMAN฀PATHOGENS฀ ฀฀3OME฀INTACT฀FORESTS฀REDUCE฀
OCCURRENCE฀OF฀STANDING฀WATER�฀
A฀BREEDING฀AREA฀FOR฀MOSQUI

TOES�฀WHICH฀CAN฀REDUCE฀THE฀
PREVALENCE฀OF฀MALARIA

s

0EST฀REGULATION )NmUENCE฀ECOSYSTEMS฀HAVE฀ON฀THE฀PREVALENCE฀OF฀CROP฀AND฀LIVESTOCK฀PESTS฀AND฀DISEASES ฀฀0REDATORS฀FROM฀NEARBY฀FOREST�฀
SUCH฀AS฀BATS�฀TOADS�฀SNAKES�฀
CONSUME฀CROP฀PESTS

s

0OLLINATION !NIMAL
ASSISTED฀POLLEN฀TRANSFER฀BETWEEN฀PLANTS�฀WITHOUT฀WHICH฀MANY฀PLANTS฀CANNOT฀REPRODUCE ฀฀"EES฀FROM฀NEARBY฀FORESTS฀฀
POLLINATE฀CROPS

s

.ATURAL฀HAZARD฀
REGULATION

#APACITY฀FOR฀ECOSYSTEMS฀TO฀REDUCE฀THE฀DAMAGE฀CAUSED฀BY฀NATURAL฀DISASTERS฀SUCH฀AS฀HURRICANES฀AND฀
TSUNAMIS฀AND฀TO฀MAINTAIN฀NATURAL฀lRE฀FREQUENCY฀AND฀INTENSITY

฀฀-ANGROVE฀FORESTS฀AND฀CORAL฀
REEFS฀PROTECT฀COASTLINES฀FROM฀
STORM฀SURGES
฀฀"IOLOGICAL฀DECOMPOSITION฀
PROCESSES฀REDUCE฀POTENTIAL฀FUEL฀
FOR฀WILDlRE

s

s

#ULTURAL฀SERVICES฀
฀THE฀NONMATERIAL฀BENElTS฀PEOPLE฀OBTAIN฀FROM฀ECOSYSTEM฀SERVICES

%THICAL฀VALUES 3PIRITUAL�฀RELIGIOUS�฀AESTHETIC�฀INTRINSIC฀OR฀OTHER฀VALUES฀PEOPLE฀ATTACH฀TO฀ECOSYSTEMS�฀LANDSCAPES�฀OR฀
SPECIES

฀฀3PIRITUAL฀FULlLLMENT฀DERIVED฀
FROM฀SACRED฀LANDS฀AND฀RIVERS

s

%XISTENCE฀VALUES 4HE฀VALUE฀THAT฀INDIVIDUALS฀PLACE฀ON฀KNOWING฀THAT฀A฀RESOURCE฀EXISTS�฀EVEN฀IF฀THEY฀NEVER฀USE฀THAT฀
RESOURCE�

฀฀"ELIEF฀THAT฀ALL฀SPECIES฀ARE฀WORTH฀
PROTECTING฀REGARDLESS฀OF฀THEIR฀
UTILITY฀TO฀HUMAN฀BEINGS฀n฀BIODI

VERSITY฀FOR฀BIODIVERSITY�S฀SAKE

s

2ECREATION฀AND฀
ECOTOURISM

2ECREATIONAL฀PLEASURE฀PEOPLE฀DERIVE฀FROM฀NATURAL฀OR฀CULTIVATED฀ECOSYSTEMS฀ ฀฀(IKING�฀CAMPING฀AND฀BIRD฀
WATCHING
฀'OING฀ON฀SAFARI

s

s

3UPPORTING฀SERVICES฀
฀THE฀UNDERLYING฀PROCESSES฀THAT฀ARE฀NECESSARY฀FOR฀THE฀PRODUCTION฀OF฀ALL฀OTHER฀ECOSYSTEM฀SERVICES฀

.UTRIENT฀CYCLING 0ROCESS฀BY฀WHICH฀NUTRIENTS฀n฀SUCH฀AS฀PHOSPHORUS�฀SULFUR฀AND฀NITROGEN฀n฀ARE฀EXTRACTED฀FROM฀THEIR฀MINERAL�฀AQUATIC�฀OR฀ATMOSPHERIC฀฀
SOURCES฀OR฀RECYCLE฀FROM฀THEIR฀ORGANIC฀FORMS฀AND฀ULTIMATELY฀RETURN฀TO฀THE฀ATMOSPHERE�฀WATER�฀OR฀SOIL

3OIL฀FORMATION 0ROCESS฀BY฀WHICH฀ORGANIC฀MATERIAL฀IS฀DECOMPOSED฀TO฀FORM฀SOIL

0RIMARY฀PRODUCTION &ORMATION฀OF฀BIOLOGICAL฀MATERIAL฀THROUGH฀ASSIMILATION฀OR฀ACCUMULATION฀OF฀ENERGY฀AND฀NUTRIENTS฀BY฀ORGANISMS

0HOTOSYNTHESIS 0ROCESS฀BY฀WHICH฀CARBON฀DIOXIDE�฀WATER�฀AND฀SUNLIGHT฀COMBINE฀TO฀FORM฀SUGAR฀AND฀OXYGEN

7ATER฀CYCLING &LOW฀OF฀WATER฀THROUGH฀ECOSYSTEMS฀IN฀ITS฀SOLID�฀LIQUID�฀OR฀GASEOUS฀FORMS

4ABLE฀���฀฀,IST฀OF฀%COSYSTEM฀3ERVICES฀�CONTINUED	

฀!DAPTED฀FROM฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT
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7HERE฀THE฀3ECRETARY฀TRIES฀TO฀EXPLAIN฀
ECOSYSTEM฀SERVICES฀AT฀A฀CABINET฀฀
MEETING฀AND฀A฀PROCESS฀IS฀CREATED

4HE฀LAST฀TIME฀SHE฀HAD฀BEEN฀ASKED฀TO฀SPEAK฀TO฀THE฀CABINET฀WAS฀TO฀DESCRIBE฀THE฀CAMPAIGN฀h/NE฀
CHILD�฀ONE฀BOOK�฀ONE฀TREE�v฀A฀PROGRAM฀DESIGNED฀TO฀LINK฀EDUCATION฀WITH฀TREE฀PLANTING฀IN฀THE฀CITY�฀4HAT฀
WAS฀HOW฀MOST฀OF฀THE฀OTHER฀SECRETARIES฀PERCEIVED฀THE฀3ECRETARY฀OF฀%NVIRONMENT�฀BIRDS฀AND฀TREES�฀3HE฀
HAD฀AN฀ESPECIALLY฀HARD฀TIME฀WITH฀THE฀3ECRETARY฀OF฀0UBLIC฀7ORKS�฀7ITH฀THE฀INDIRECT฀SUPPORT฀OF฀.'/S�฀
SHE฀HAD฀RECENTLY฀MANAGED฀TO฀SHIFT฀ENVIRONMENTAL฀IMPACT฀ASSESSMENTS฀FROM฀HIS฀AREA฀TO฀HERS�฀WHICH฀
PUT฀THEM฀AT฀ODDS฀EVERY฀TIME฀INFRASTRUCTURE฀WAS฀DEVELOPED�฀!N฀OLD
FASHIONED฀ENGINEER�฀HE฀THOUGHT฀
THE฀hENVIRONMENTv฀WAS฀A฀FAD�฀AND฀JUST฀DID฀NOT฀BELIEVE฀THAT฀PEOPLE฀AND฀ECOSYSTEMS฀DEPEND฀ON฀EACH฀
OTHER�฀)T฀IS฀HARD฀FOR฀SOMEONE฀TO฀UNDERSTAND฀SOMETHING฀WHEN฀HIS฀JOB฀DEPENDS฀ON฀NOT฀UNDERSTANDING฀
IT

SHE฀THOUGHT฀THE฀SAYING฀APPLIED฀VERY฀WELL฀TO฀HIM�฀0UBLIC฀WORKS฀WERE฀THE฀SINGLE฀LARGEST฀ITEM฀IN฀THE฀
MUNICIPAL฀BUDGET�฀AND฀THE฀LARGER฀THE฀WORKS�฀THE฀LARGER฀THE฀OPPORTUNITY฀FOR฀CORRUPTION�฀

4HIS฀TIME฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀HAD฀A฀BETTER฀CHANCE฀TO฀BE฀HEARD�฀4HE฀mOOD฀CONTROL฀
INFRASTRUCTURE฀HAD฀FAILED฀MISERABLY฀LAST฀MONTH�฀AND฀THE฀-AYOR฀WAS฀WORRIED฀ABOUT฀THE฀PUBLIC฀REAC

TION฀TO฀THE฀mOODS

3HE฀UNFOLDED฀A฀MAP฀OF฀THE฀REGION�฀h7E฀NEED฀TO฀PREPARE฀FOR฀A฀CHOLERA฀AND฀DIARRHEA฀EPIDEMIC฀
IN฀THE฀POORER฀QUARTERS�v฀SHE฀BEGAN฀WITH฀A฀CALM฀VOICE�฀h4HE฀WATER฀PURIlCATION฀PLANT฀WILL฀HAVE฀TO฀BE฀UPGRADED฀SOON�฀
7E฀SHOULD฀FORGET฀ABOUT฀ECOTOURISM฀AND฀PREPARE฀TO฀FACE฀A฀PROTEST฀BY฀lSHERMEN฀AND฀.'/S฀OVER฀WATER฀QUALITY�v฀

3HE฀THEN฀MOVED฀TO฀THE฀BIG฀PICTURE�฀h/UR฀REGION฀IS฀NO฀LONGER฀WHAT฀IT฀WAS฀��฀YEARS฀AGO�฀0OPULATION�฀THE฀ECONOMY�฀
CROPLANDS�฀AND฀WATER฀CONSUMPTION฀HAVE฀ALL฀MORE฀THAN฀DOUBLED�฀AND฀WE฀ARE฀EXPERIENCING฀A฀SERIOUS฀TRANSFORMATION฀OF฀
OUR฀ECOSYSTEMS�฀,AST฀MONTH�S฀mOODS฀MIGHT฀VERY฀WELL฀BE฀RELATED฀TO฀A฀COMBINATION฀OF฀INCREASING฀PRECIPITATION฀AND฀DEFOR

ESTATION฀UPSTREAM�฀IN฀THE฀RURAL฀MUNICIPALITIES฀OF฀3PRINGlELD฀AND฀3EGURA�฀4HE฀RAINS฀WERE฀UNUSUALLY฀HARD�฀BUT฀IF฀THAT฀��฀
PERCENT฀OF฀THE฀FOREST฀NOW฀GONE฀HAD฀BEEN฀THERE�฀THE฀CONSEQUENCES฀WOULD฀HAVE฀BEEN฀LESS฀SEVERE�฀)F฀DEFORESTATION฀CON

TINUES฀AND฀THE฀FOREST฀IS฀REPLACED฀WITH฀MAIZE฀OR฀SUGAR฀CANE฀FOR฀A฀BIOFUEL฀PROJECT�฀THINGS฀WILL฀ONLY฀GET฀WORSE฀FOR฀US�฀MORE฀
FORCED฀MIGRATION�฀DIRTIER฀WATER�฀A฀LESS฀PREDICTABLE฀WATER฀mOW�฀DEPLETION฀OF฀lSHERIES฀IN฀THE฀DELTA�฀LESS฀TOURISM�฀HIGHER฀
INCIDENCE฀OF฀DISEASES�฀4HIS฀IS฀A฀GOOD฀MOMENT฀TO฀START฀INTEGRATING฀ECOSYSTEM฀SERVICES฀INTO฀OUR฀DEVELOPMENT฀PLANNING�v฀

)T฀TOOK฀HER฀LESS฀THAN฀TEN฀MINUTES�฀AND฀SHE฀KNEW฀SHE฀HAD฀GOT฀THE฀MESSAGE฀ACROSS฀BECAUSE฀OF฀THE฀SILENCE�฀AND฀BE

CAUSE฀THE฀lRST฀ONE฀TO฀SPEAK฀WAS฀THE฀3ECRETARY฀OF฀0UBLIC฀7ORKS�

h3O฀YOU฀ARE฀SUGGESTING฀WE฀JUST฀FOREGO฀THE฀LARGEST฀INVESTMENT฀EVER฀FOR฀THE฀SAKE฀OF฀TREES���฀$O฀YOU฀HAVE฀ANY฀IDEA฀
HOW฀MUCH฀THE฀BIOFUEL฀PROJECT฀MEANS฀TO฀OUR฀ECONOMY�v

h)�M฀SUGGESTING฀WE฀PUT฀PEOPLE฀lRST฀AND฀MAKE฀SURE฀THE฀LARGEST฀INVESTMENT฀IS฀NOT฀ALSO฀THE฀LARGEST฀MISTAKE�฀$O฀YOU฀
KNOW฀HOW฀MUCH฀THE฀BIOFUEL฀PROJECT฀WILL฀COST฀OUR฀ECONOMY�฀2IGHT฀NOW฀THE฀BASIN฀PROVIDES฀US฀WITH฀RELATIVELY฀CLEAN฀
WATER�฀GOOD฀lSH฀PRODUCTION�฀A฀VERY฀ATTRACTIVE฀TOURIST฀DESTINATION�฀AND฀MUCH฀MORE�฀!LL฀OF฀THIS฀HAS฀A฀VALUE฀THAT฀WE฀ARE฀
NOT฀ACCOUNTING฀FOR�v

h4OURISM฀AND฀lSHING฀DO฀NOT฀ADD฀UP฀TO฀THE฀BENElTS฀OF฀THE฀FACTORY�v
h(OW฀DO฀YOU฀KNOW�฀!LSO�฀REMEMBER฀THAT฀THE฀.'/S฀WILL฀MAKE฀SURE฀THE฀BIOFUEL฀COMPLEX฀ENDS฀UP฀BEING฀MUCH฀

MORE฀EXPENSIVE�฀2EMEMBER฀HOW฀THEY฀MANAGED฀TO฀CANCEL฀THE฀lSH฀PROCESSING฀FACTORY฀PROJECT�฀.OT฀TO฀MENTION฀THE฀NEW฀
ENVIRONMENTAL฀GUIDELINES฀THAT฀THE฀lNANCIAL฀COMMUNITY฀IS฀DEVELOPING�v

h)F฀THE฀COMPLEX฀IS฀NOT฀BUILT฀HERE฀IT฀WILL฀BE฀BUILT฀A฀FEW฀KILOMETERS฀TO฀THE฀EAST�v฀SAID฀THE฀3ECRETARY฀OF฀0LANNING�฀hAND฀
THE฀PRESSURE฀FROM฀DEMAND฀FOR฀FUEL฀CROPS฀ON฀OUR฀REGION฀WILL฀BE฀JUST฀THE฀SAME�฀7E�LL฀JUST฀EXPORT฀THE฀CROPS฀WITHOUT฀THE฀
BENElT฀OF฀INDUSTRIAL฀DEVELOPMENT�v
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h7ITHOUT฀RATIONAL฀PLANNING฀WE฀WILL฀SOON฀HAVE฀TO฀CHOOSE฀BETWEEN฀BIOFUEL฀AND฀CLEAN฀WATER�฀PROTECTION฀AGAINST฀
NATURAL฀HAZARDS�฀TOURISM�฀lSHING฀AND฀HEALTH�฀4HIS฀IS฀NOT฀ABOUT฀THE฀BIOFUEL฀COMPLEX�฀BUT฀ABOUT฀MANAGING฀ECOSYSTEM฀
SERVICES฀FOR฀THE฀WELL
BEING฀OF฀THE฀CITY�v฀SAID฀THE฀3ECRETARY฀OF฀%NVIRONMENT�

4HE฀-AYOR฀WAS฀INTRIGUED฀BUT฀A฀LITTLE฀FOGGY�฀฀h7HAT฀DO฀YOU฀MEAN฀BY฀ECOSYSTEM฀SERVICES�v฀HE฀ASKED�
h%COSYSTEM฀@SERVICES�฀ARE฀THE฀BENElTS฀THAT฀NATURE฀PROVIDES฀TO฀SOCIETY�฀7E฀ARE฀AMAZINGLY฀BLIND฀TO฀HOW฀IMPORTANT฀

WELL
FUNCTIONING฀ECOSYSTEMS฀ARE฀TO฀OUR฀WELL
BEING฀AND฀THE฀IMPACT฀WE฀ARE฀HAVING฀ON฀THESE฀@LIFE฀SUPPORT฀SYSTEMS��฀
,OOK�v฀THE฀3ECRETARY฀STARTED฀DRAWING฀A฀DIAGRAM�

h)NTERESTING�฀BUT฀THIS฀IS฀ALL฀THEORY�฀)�VE฀NEVER฀SEEN฀@BIODIVERSITY�฀ON฀ANY฀SPREAD฀SHEET�v฀THE฀-AYOR฀SAID�฀
h)฀SUGGEST฀WE฀GATHER฀INFORMATION฀ABOUT฀ECOSYSTEM฀SERVICES฀IN฀OUR฀REGION฀AND฀ORGANIZE฀IT฀AROUND฀SOME฀KEY฀POLICY฀

QUESTIONS฀BEFORE฀WE฀MAKE฀ANY฀FURTHER฀BIG฀DEVELOPMENT฀DECISIONS�v฀CONCLUDED฀THE฀3ECRETARY�
4HE฀3ECRETARIES฀OF฀0UBLIC฀7ORKS฀AND฀0LANNING฀WERE฀NOT฀CONVINCED�฀BUT฀THEY฀COULD฀NOT฀lND฀AN฀ARGUMENT฀TO฀OPPOSE฀THE฀

IDEA฀OF฀CONDUCTING฀A฀STUDY�฀"UT฀THE฀-AYOR฀LIKED฀THE฀PROSPECT฀OF฀HAVING฀A฀CLEARER฀PICTURE฀OF฀WHAT฀WAS฀HAPPENING฀IN฀HIS฀CITY�฀
h#AN฀YOU฀PRODUCE฀THAT฀INFORMATION฀OVER฀THE฀NEXT฀EIGHT฀MONTHS�฀)�D฀LIKE฀TO฀HAVE฀IT฀BEFORE฀THE฀ELECTION฀CAMPAIGN฀

BEGINS฀IN฀THE฀FALL�v
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3INCE฀THE฀mOOD�฀ENVIRONMENTAL฀.'/S฀HAD฀BEEN฀IN฀THE฀NEWS฀MORE฀THAN฀EVER�฀*OURNALISTS฀HAD฀BEEN฀SEEKING฀THEM฀OUT฀TO฀
EXPLAIN฀THE฀PHENOMENON฀AND฀PREDICT฀THE฀FUTURE฀AND฀THEY฀HAD฀OBLIGED�฀TELLING฀STORIES฀ABOUT฀CHANGING฀CLIMATE�฀RISING฀SEA฀LEV

ELS�฀ERODED฀SOILS�฀AND฀VANISHING฀FORESTS�฀4O฀TOP฀IT฀OFF�฀THE฀INFORMATION฀ABOUT฀THE฀BIOFUEL฀COMPLEX฀HAD฀BEEN฀lLTERED฀TO฀THEM�฀
AND฀THEY฀WERE฀UP฀IN฀ARMS฀AGAINST฀IT�฀4HEY฀HAD฀JOINED฀FORCES฀WITH฀LOCAL฀lSHERMEN�฀WITH฀WHOM฀THEY฀HAD฀BUILT฀AN฀UNEASY฀
RELATION฀WHEN฀THE฀CONmICT฀OVER฀THE฀ZONING฀OF฀THE฀COASTAL฀WETLAND฀AND฀THE฀STRUGGLE฀AGAINST฀THE฀lSH฀PROCESSING฀PLANT�฀.'/S฀
IN฀3PRINGlELD�฀3EGURA�฀AND฀EVEN฀ABROAD�฀CONCERNED฀ABOUT฀THE฀FOREST฀AND฀THE฀WETLANDS�฀WERE฀JOINING฀THE฀CHORUS฀OF฀CRITICS�

h*OBS�฀)T�S฀ALL฀AUTOMATED฀NOW�฀4HE฀RElNERY฀WILL฀EMPLOY฀NO฀MORE฀THAN฀���฀PEOPLE�฀AND฀THE฀SENIOR฀STAFF฀WILL฀COME฀
FROM฀OVERSEAS�v฀A฀LEADING฀.'/฀STAFFER฀SAID฀ON฀THE฀EVENING฀NEWS�฀!ND฀SHE฀ADDED�฀h%NVIRONMENTALLY฀FRIENDLY�฀"IOFUEL฀
IS฀A฀DISGRACE�฀)T฀WILL฀ONLY฀FOSTER฀MORE฀MONOCULTURE�฀FURTHER฀DISPLACING฀SMALL฀FARMERS฀AND฀DEVASTATING฀THE฀FOREST�฀7HICH฀
MEANS฀MORE฀mOODS฀LIKE฀LAST฀MONTH�S฀WILL฀OCCUR�฀/UR฀WETLANDS฀WILL฀BE฀DEGRADED�฀!ND฀FOOD฀PRICES฀WILL฀GO฀UP฀AS฀THE฀LAND฀
IS฀USED฀TO฀PRODUCE฀FUEL฀FOR฀EXPORT฀INSTEAD฀OF฀FOODSTUFF�฀)N฀THE฀END฀WE฀WILL฀BE฀LEFT฀AS฀POOR฀AND฀POISONED฀AS฀EVER�฀7E฀
WILL฀BRING฀THIS฀CASE฀BEFORE฀THE฀INTERNATIONAL฀COMMUNITY�฀!ND฀WE฀ARE฀NOT฀RULING฀OUT฀DIRECT฀ACTION�v

4HE฀-AYOR฀WAS฀USED฀TO฀ENVIRONMENTAL฀CONmICTS�฀MOSTLY฀hNOT฀IN฀MY฀BACKYARDv฀SITUATIONS�฀"UT฀THIS฀SEEMED฀DIFFER

ENT�฀)T฀WASN�T฀ABOUT฀THE฀LOCATION฀OF฀A฀FACTORY�฀BUT฀ABOUT฀THE฀FACTORY฀ITSELF�฀3OMEHOW฀THE฀BIOFUEL฀PROJECT฀AND฀THE฀mOODS฀
HAD฀ALL฀GOT฀MIXED฀UP�฀(E฀COULD฀NOT฀UNDERSTAND฀WHY฀ENVIRONMENTALISTS฀WOULD฀OPPOSE฀BIOFUEL�฀(E฀HAD฀BEEN฀ASSURED฀
THIS฀WAS฀A฀hGREENv฀INDUSTRY�฀"UT฀WHAT฀COULD฀HE฀DO�฀4HE฀NATIONAL฀BIOFUEL฀DEVELOPMENT฀GOAL฀WAS฀FORCING฀ON฀HIS฀CITY฀
NEW฀PROCESSES�฀FEW฀OF฀WHICH฀HE฀CONTROLLED�฀4HE฀3ECRETARY฀OF฀0LANNING฀WAS฀RIGHT�฀HERE฀OR฀THERE�฀IN฀THE฀END฀THE฀COMPLEX฀
WOULD฀BE฀BUILT฀AND฀THE฀DEMAND฀FOR฀BIOFUEL฀CROPS฀INCREASE�฀"UT฀WHAT฀SEEMED฀A฀SIMPLE฀DECISION฀WAS฀NOW฀LOOKING฀TOO฀
COMPLICATED�฀0ERHAPS฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀WAS฀RIGHT฀AND฀THE฀ENVIRONMENT฀HAD฀BECOME฀A฀STRATEGIC฀ISSUE�฀
/N฀THE฀OTHER฀HAND฀HE฀COULD฀NOT฀HELP฀SUSPECTING฀THAT฀SHE฀WAS฀THE฀ONE฀WHO฀LEAKED฀THE฀INFORMATION฀ABOUT฀THE฀BIOFUEL฀
COMPLEX�฀4HAT฀ENVIRONMENTAL฀REPORT฀BETTER฀BE฀VERY฀GOOD�฀HE฀THOUGHT฀AS฀HE฀DIALED฀HER฀NUMBER�

h$ID฀YOU฀SEE฀THE฀EVENING฀NEWS�฀(OW฀IS฀THAT฀REPORT฀COMING��v฀ASKED฀THE฀-AYOR�
h7E฀HAVE฀A฀DESIGN฀READY�v฀THE฀3ECRETARY฀REPORTED�฀h7E�VE฀BEEN฀HOLDING฀INFORMAL฀MEETINGS฀WITH฀STAKEHOLDERS����v
h(OLD฀IT�v฀HE฀CUT฀HER฀SHORT�฀h7HAT฀DO฀YOU฀MEAN�v
h4HE฀INFORMATION฀WE฀ARE฀GATHERING฀GOES฀BEYOND฀THE฀POTENTIAL฀IMPACT฀OF฀THE฀BIOFUEL฀RElNERIES�฀7E฀ARE฀GOING฀TO฀

TAKE฀A฀PICTURE฀OF฀OUR฀REGION฀TO฀UNDERSTAND฀THE฀VARIOUS฀FACTORS฀AT฀PLAY�฀%VERYBODY฀KNOWS฀ABOUT฀THE฀BIOFUEL฀PLAN�฀AND฀
EVERYBODY฀IS฀WORRIED฀ABOUT฀THE฀mOODS฀AND฀DRINKING฀WATER�฀7HATEVER฀DECISION฀YOU฀MAKE�฀YOU฀NEED฀TO฀SHOW฀THAT฀ITS฀
PART฀OF฀A฀PLAN฀BASED฀NOT฀ONLY฀ON฀GOOD�฀TECHNICAL฀INFORMATION�฀BUT฀ALSO฀ON฀LEGITIMATE฀INFORMATION�฀3O฀WE฀WILL฀FORM฀A฀
HIGH฀LEVEL฀3TEERING฀#OMMITTEE฀TO฀BE฀ON฀TOP฀OF฀THE฀TECHNICAL฀WORK฀THAT฀WILL฀INVOLVE฀US�฀THE฀PRIVATE฀SECTOR�฀.'/S�฀THE฀
lSHING฀COMMUNITIES�฀THE฀#HURCH�฀AND฀THE฀2ESEARCH฀)NSTITUTE�฀7E฀WILL฀ALSO฀INVITE฀NATIONAL฀AUTHORITIES฀AS฀OBSERVERS�v

h4HERE฀IS฀NO฀WAY฀THE฀.'/S฀WOULD฀ACCEPT฀MY฀INVITATION�฀"ESIDES�฀THEY฀WILL฀ONLY฀USE฀THE฀OPPORTUNITY฀TO฀OPPOSE฀US�v
h2EMEMBER฀THAT฀THE฀ISSUE฀OF฀THE฀RElNERIES฀WILL฀BE฀PUT฀IN฀THE฀BROADER฀CONTEXT฀OF฀THE฀REGIONAL฀ENVIRONMENT�฀AND฀

THIS฀WILL฀BE฀STRICTLY฀AN฀INFORMATION
GATHERING฀EXERCISE�฀.O฀DECISIONS฀WILL฀BE฀MADE�฀!ND฀THE฀PRIVATE฀SECTOR฀WILL฀BE฀THERE�฀
TOO�฀"ESIDES�฀YOU฀WON�T฀BE฀THE฀ONE฀TO฀INVITE฀THE฀.'/S�฀4HE฀2ESEARCH฀)NSTITUTE฀WILL�฀7E�LL฀ASK฀THE฀$EAN฀TO฀CO
CHAIR฀THE฀
#OMMITTEE฀WITH฀YOU�฀4HE฀.'/S฀TRUST฀HIM฀JUST฀AS฀BUSINESS฀TRUSTS฀YOU�฀4HE฀"ISHOP฀HAS฀AGREED฀TO฀PARTICIPATE�฀TOO�฀WHICH฀
HELPS฀WITH฀lSHERMEN�฀4HE฀#OMMITTEE฀WILL฀BE฀SUCH฀THAT฀NO฀ONE฀WILL฀BE฀ABLE฀TO฀QUESTION฀ITS฀LEGITIMACY�v

4HE฀-AYOR฀WAS฀UNEASY�฀3UCH฀EXPOSURE฀WAS฀RISKY�฀ESPECIALLY฀IF฀HE฀WOULD฀NOT฀BE฀CONTROLLING฀THE฀OUTCOME฀OF฀THE฀
PROCESS�฀"UT฀IT฀HAD฀A฀BIG฀POTENTIAL฀PAYOFF�฀TOO�฀ESPECIALLY฀IF฀THE฀PRESENCE฀OF฀NATIONAL฀AUTHORITIES฀PROJECTED฀THIS฀TO฀THE฀
WHOLE฀COUNTRY�฀(E฀COULD฀ALREADY฀PICTURE฀THE฀HEADLINES�฀!N฀EXAMPLE฀FOR฀THE฀NATION�฀-AYOR�฀"ISHOP�฀$EAN฀TOGETHER฀FOR฀
2IO฀'RANDE�

h/+�฀7HAT฀ELSE�v฀HE฀ASKED�
h7E฀ARE฀NOW฀AFTER฀THE฀BEST฀SCIENTIST฀IN฀TOWN฀TO฀HAVE฀HIM฀LEAD฀THE฀TECHNICAL฀TEAM�฀7E฀WANT฀THE฀REPORT฀TO฀BE฀VERY฀

CREDIBLE฀AND฀PREVENT฀TECHNICAL฀CRITICISM�฀4HE฀$EAN฀IS฀HELPING฀RECRUIT฀HIM�฀BUT฀THE฀0ROFESSOR฀IS฀A฀BIT฀RELUCTANT�฀3AYS฀THAT฀
THIS฀IS฀A฀LOT฀OF฀WORK฀AND฀HE�D฀HAVE฀TO฀NEGLECT฀A฀LARGE฀RESEARCH฀PROJECT฀ON฀THE฀BIOLOGY฀OF฀CLAMS฀HE฀IS฀CONDUCTING฀FOR฀THE฀
5NIVERSITY฀OF฀-OUNT฀0LEASANT฀IN฀#ANADA���v
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h#LAMS�v฀INTERRUPTED฀THE฀-AYOR�฀h7HEN฀ARE฀THESE฀PEOPLE฀GOING฀TO฀PRODUCE฀SOMETHING฀THAT�S฀ACTUALLY฀USEFUL�v
h9OU฀HAVE฀TO฀UNDERSTAND฀THAT฀THE฀CLAM฀PROJECT฀IS฀THE฀MAIN฀SOURCE฀OF฀FUNDING฀FOR฀HIS฀TEAM�฀AND฀WE฀HAVE฀TO฀ADMIT฀

THAT฀NO฀GOVERNMENT฀DEPARTMENT฀EVER฀CONTRIBUTES฀TO฀THEIR฀WORK�฀)฀TOLD฀HIM฀THAT฀WE฀WILL฀COME฀UP฀WITH฀THE฀MONEY฀FOR฀
THIS�฀BUT฀WE฀WANT฀TO฀BE฀CAUTIOUS฀ABOUT฀OUR฀FUNDING฀SOURCES�฀7E฀CANNOT฀HAVE฀THE฀7ORLD฀"ANK฀FUND฀THIS฀WITH฀ALL฀THE฀
RUMORS฀THAT฀THEY฀WILL฀lNANCE฀THE฀BIOFUEL฀COMPLEX�v

)N฀THE฀END�฀THE฀0ROFESSOR฀DID฀COME฀AROUND�฀(E฀SAW฀THIS฀AS฀AN฀OPPORTUNITY฀TO฀EXPERIMENT฀WITH฀ONE฀OF฀THOSE฀FANCY฀
INTEGRATED฀ASSESSMENTS฀HE฀HAD฀READ฀ABOUT฀IN฀ACADEMIC฀JOURNALS�฀AS฀WELL฀AS฀TO฀RAISE฀THE฀PROlLE฀OF฀THE฀)NSTITUTE฀AND฀
HELP฀FUND฀HIS฀OTHER฀RESEARCH฀ACTIVITIES�฀"UT฀HE฀MADE฀IT฀CLEAR฀TO฀THE฀$EAN฀THAT฀HE฀WOULD฀QUIT฀IF฀HE฀FELT฀POLITICS฀STARTED฀TO฀
CREEP฀INTO฀THE฀TECHNICAL฀WORK�฀4HE฀$EAN฀REASSURED฀HIM�฀h4HE฀3TEERING฀#OMMITTEE฀IS฀MEANT฀TO฀DElNE฀WHAT฀INFORMA

TION฀IS฀NEEDED฀FOR฀DECISION฀MAKING�฀SO฀YOU฀WILL฀HAVE฀TO฀KEEP฀A฀DIALOGUE฀WITH฀THEM฀TO฀MAKE฀SURE฀YOUR฀WORK฀IS฀RELEVANT฀
AND฀IS฀ACTUALLY฀PUT฀TO฀USE�฀"UT฀)�LL฀BE฀CO
CHAIRING฀IT฀AND฀WILL฀MAKE฀SURE฀THAT฀NO฀POLITICAL฀AGENDAS฀ARE฀FORCED฀ONTO฀YOUR฀
TEAM�฀7E�LL฀KEEP฀THE฀POLICY฀AND฀TECHNICAL฀PROCESSES฀SEPARATE฀BUT฀WELL฀COMMUNICATED�v

h4HANK฀YOU฀FOR฀COMING�v฀BEGAN฀THE฀-AYOR�
4HERE฀HE฀WAS�฀CO
CHAIRING฀WITH฀THE฀$EAN฀THE฀lRST฀MEETING฀OF฀THE฀3TEERING฀#OMMITTEE�฀!TTENDANCE฀WAS฀PERFECT�฀

THE฀"ISHOP�฀THE฀LEADER฀OF฀THE฀lSHING฀COOPERATIVE�฀THE฀HEAD฀OF฀THE฀CHAMBER฀OF฀INDUSTRY�฀THE฀VICE฀PRESIDENT฀OF฀THE฀MAIN฀
TIMBER฀COMPANY�฀THE฀AGRICULTURAL฀ASSOCIATION฀SPOKESPERSON�฀TWO฀.'/S�฀AND฀A฀REPRESENTATIVE฀OF฀THE฀NATIONAL฀-INIS

TRY฀OF฀.ATURAL฀2ESOURCES�฀4HE฀0ROFESSOR฀AND฀HIS฀TEAM฀WERE฀THERE�฀TOO�฀!ND฀THE฀PRESS�฀4HE฀NATIONAL฀GOVERNMENT฀HAD฀
REFUSED฀TO฀INVOLVE฀THE฀-INISTRY฀OF฀0LANNING฀AS฀THE฀-AYOR฀HAD฀HOPED�฀"UT฀THE฀GATHERING฀WAS฀LOCALLY฀VERY฀STRONG�

4HE฀MEETING฀WAS฀NEVER฀GOING฀TO฀BE฀AN฀EASY฀ONE�฀BUT฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀HAD฀DONE฀A฀VERY฀GOOD฀JOB฀TALK

ING฀WITH฀EACH฀SECTOR฀BEFORE฀THIS฀lRST฀MEETING�฀%VERYONE฀KNEW฀EXACTLY฀WHAT฀THEY฀WERE฀THERE฀FOR�฀TO฀DElNE฀THE฀GOAL฀AND฀
STEPS฀OF฀AN฀ECOSYSTEM฀ASSESSMENT฀OF฀2IO฀'RANDE�

4HE฀STEPS฀WERE฀EASY฀ENOUGH฀TO฀AGREE฀ON�฀THE฀#OMMITTEE฀WOULD฀MEET฀ONCE฀EVERY฀MONTH฀AND฀CONSIDER฀REPORTS฀BY฀
THE฀TECHNICAL฀TEAM�฀THE฀REPORTS฀WOULD฀BE฀CONSIDERED฀lNAL฀ONCE฀THE฀#OMMITTEE฀HAD฀EXPRESSED฀ITS฀SATISFACTION฀WITH฀
THEM�฀

!GREEING฀ON฀THE฀GOAL�฀THE฀SET฀OF฀QUESTIONS฀THAT฀THE฀TECHNICAL฀TEAM฀WOULD฀BE฀ASKED฀TO฀ANSWER�฀PROVED฀
MUCH฀HARDER�฀%VERYONE฀WANTED฀A฀FORMULATION฀THAT฀WOULD฀SUPPORT฀THEIR฀PARTICULAR฀INTERESTS�฀AND฀
THE฀0ROFESSOR฀KEPT฀RAISING฀CONCERNS฀ABOUT฀THE฀VIABILITY฀OF฀THE฀REQUESTS�฀&INALLY�฀WITH฀SOME฀
SKILLFUL฀CHAIRING฀OF฀THE฀MEETING�฀THEY฀AGREED฀ON฀THREE฀BASIC฀QUESTIONS฀FOR฀THE฀
SCIENTISTS�

฀฀7HAT฀ARE฀THE฀KEY฀SERVICES฀THAT฀ECOSYSTEMS฀PROVIDE฀TO฀THE฀POPULATION฀
OF฀2IO฀'RANDE�฀WHO฀BENElTS฀MOST฀FROM฀THEM�฀AND฀HOW฀VALUABLE฀
ARE฀THEY�
฀฀7HAT฀IS฀THE฀CURRENT฀CONDITION฀OF฀THESE฀ECOSYSTEM฀SERVICES฀AND฀
WHAT฀ARE฀THE฀MAIN฀PROCESSES฀AFFECTING฀THEM�฀7ILL฀AGRICULTURAL฀
EXPANSION฀PUT฀THESE฀SERVICES฀AT฀RISK�
฀฀)F฀THE฀REGION฀KEEPS฀GROWING฀AS฀EXPECTED�฀WHAT฀WOULD฀HAPPEN฀
TO฀THESE฀ECOSYSTEM฀SERVICES฀IN฀THE฀NEXT฀��฀YEARS�

h4HIS฀REPORT฀WILL฀BE฀A฀BLUEPRINT฀FOR฀THE฀SUSTAINABLE฀DEVELOP

MENT฀OF฀THIS฀CITY�v฀SAID฀AN฀ENTHUSIASTIC฀.'/฀TOWARDS฀THE฀END�฀
PROVIDING฀THE฀$EAN฀WITH฀AN฀OPPORTUNITY฀HE฀WAS฀WAITING฀FOR�

h)�M฀AFRAID฀THAT�S฀THE฀ONE฀THING฀THE฀REPORT฀WILL฀NOT฀BE�฀
7E฀WILL฀JUST฀PROVIDE฀THE฀INFORMATION�฀TO฀THE฀EXTENT฀IT฀EXISTS�฀
)T฀WILL฀THEN฀BE฀UP฀TO฀EACH฀OF฀YOU฀TO฀DECIDE฀WHAT฀TO฀DO฀WITH฀
IT�v฀THE฀$EAN฀SAID�

4(%฀$%#)3)/.



3TEP฀ONE�฀)DENTIFY฀THE฀ECOSYSTEM฀SERVICES฀IN฀PLAY฀������������������������

3TEP฀TWO�฀3CREEN฀THE฀ECOSYSTEM฀SERVICES฀FOR฀RELEVANCE฀����������������

3TEP฀THREE�฀!SSESS฀THE฀CONDITION฀AND฀TRENDS฀฀
OF฀THE฀RELEVANT฀ECOSYSTEM฀SERVICES฀�������������������������������������������������

3TEP฀FOUR�฀!SSESS฀THE฀NEED฀FOR฀AN฀฀
ECONOMIC฀VALUATION฀OF฀SERVICES฀�������������������������������������������������������

3TEP฀lVE�฀)DENTIFY฀ECOSYSTEM฀SERVICE฀฀
RISKS฀AND฀OPPORTUNITIES฀�������������������������������������������������������������������
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)
NFORMATION฀ON฀ECOSYSTEM฀SERVICES฀CAN฀STRENGTHEN฀A฀VARI

ETY฀OF฀DECISION
MAKING฀PROCESSES�฀FROM฀CREATING฀A฀PUBLIC฀
HEALTH฀POLICY�฀TO฀PREPARING฀A฀LOCAL�฀REGIONAL�฀OR฀NATIONAL฀
ECONOMIC฀PLAN�฀OR฀SITING฀A฀ROAD�฀4HE฀PROCESS฀PRESENTED฀
IN฀THIS฀CHAPTER฀CAN฀HELP฀A฀DECISION฀MAKER฀FOCUS฀ON฀THOSE฀

SERVICES฀CONSIDERED฀MOST฀LIKELY฀TO฀BE฀SOURCES฀OF฀RISK฀OR฀OPPORTU

NITY฀TO฀A฀SPECIlC฀DECISION฀�THE฀TERM฀hDECISIONv฀IS฀USED฀THROUGH

OUT฀THIS฀CHAPTER฀AS฀SHORTHAND฀FOR฀A฀POLICY�฀PLAN�฀OR฀PROJECT	�฀
!LTHOUGH฀THE฀EMPHASIS฀HERE฀IS฀ON฀A฀SINGLE฀DECISION�฀IN฀REALITY฀
DECISION฀MAKERS�฀LIKE฀THE฀MAYOR฀OF฀2IO฀'RANDE�฀ARE฀JUGGLING฀A฀
VARIETY฀OF฀DECISIONS฀THAT฀INTERACT฀WITH฀ECOSYSTEMS�฀

4HIS฀CHAPTER฀IS฀ORGANIZED฀AROUND฀lVE฀STEPS฀�SEE฀&IGURE฀���	�฀
4HE฀STEPS฀ENTAIL฀COLLECTING฀INFORMATION฀ON฀THE฀VARIOUS฀ELE

MENTS฀OF฀THE฀ECOSYSTEM฀SERVICES฀FRAMEWORK฀OUTLINED฀EARLIER฀IN฀
&IGURE฀����฀!LTHOUGH฀PRESENTED฀SEQUENTIALLY�฀IN฀PRACTICE฀IT฀WILL฀
BE฀NECESSARY฀TO฀MOVE฀BACK฀AND฀FORTH฀AMONG฀THE฀STEPS฀AS฀THE฀
INFORMATION฀COLLECTION฀EVOLVES�฀4HE฀RESULTING฀ANALYSIS฀WILL฀HELP฀
IDENTIFY฀AND฀ANTICIPATE฀THE฀ECOSYSTEM฀SERVICEnRELATED฀RISKS฀AND฀
OPPORTUNITIES฀ASSOCIATED฀WITH฀A฀DECISION�

34%0฀/.%�฀)$%.4)&9฀4(%฀฀
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4HE฀lRST฀STEP฀IS฀TO฀IDENTIFY฀ALL฀THE฀ECOSYSTEM฀SERVICES฀THAT฀A฀
DECISION฀DEPENDS฀ON฀AND฀AFFECTS�฀)T฀INVOLVES฀SYSTEMATICALLY฀CON

SIDERING฀FOR฀EACH฀ECOSYSTEM฀SERVICE฀WHETHER฀OR฀NOT฀THE฀DECISION฀
DEPENDS฀ON฀OR฀HAS฀AN฀IMPACT฀ON฀THE฀ECOSYSTEM฀SERVICE�฀!LTHOUGH฀
THE฀LINKAGES฀MAY฀AT฀lRST฀SEEM฀OBVIOUS�฀A฀SYSTEMATIC฀DEPENDENCY�
IMPACT฀ANALYSIS฀INCREASES฀THE฀LIKELIHOOD฀OF฀UNCOVERING฀UNFORESEEN฀
IMPACTS฀�POSITIVE฀OR฀NEGATIVE	฀OR฀DEPENDENCIES฀RELATED฀TO฀ECOSYS

TEM฀SERVICES�฀)DENTIFYING฀THESE฀UP
FRONT฀WILL฀ENABLE฀DECISION฀MAK

ERS฀TO฀PROACTIVELY฀MANAGE฀ANY฀ASSOCIATED฀RISKS฀AND฀OPPORTUNITIES�฀

!฀DECISION฀DEPENDS฀ON฀AN฀ECOSYSTEM฀SERVICE฀IF฀THE฀SERVICE฀SERVES฀
AS฀AN฀INPUT฀OR฀IF฀IT฀ENABLES�฀ENHANCES�฀OR฀INmUENCES฀THE฀CONDITIONS฀
NECESSARY฀FOR฀A฀SUCCESSFUL฀OUTCOME฀IN฀RELATION฀TO฀THE฀DECISION�฀&OR฀
EXAMPLE�฀HOUSING฀AND฀OFlCE฀DEVELOPMENT฀OFTEN฀DEPEND฀ON฀TIM

BER฀INPUTS�฀AGRIBUSINESS฀DEPENDS฀ON฀CROPS�฀POLLINATION฀SERVICES�฀
AND฀FRESH฀WATER�฀AND฀TOURISM฀DEPENDS฀ON฀RECREATIONAL฀AND฀OTHER฀
CULTURAL฀SERVICES฀AS฀WELL฀AS฀mOOD฀PROTECTION฀AND฀FRESH฀WATER�฀

!฀DECISION฀AFFECTS฀AN฀ECOSYSTEM฀SERVICE฀IF฀ACTIONS฀ASSOCIATED฀
WITH฀THE฀DECISION฀ALTER฀THE฀QUANTITY฀OR฀
QUALITY฀OF฀A฀SERVICE�฀&OR฀EXAMPLE�฀INTENSIVE฀
AGRICULTURE฀CAN฀DEPLETE฀THE฀SUPPLY฀OF฀FRESH฀
WATER฀WHILE฀ENHANCING฀THE฀SUPPLY฀OF฀CROPS฀
OR฀LIVESTOCK�฀A฀MINING฀OPERATION฀MAY฀AFFECT฀
THE฀QUALITY฀OF฀A฀LOCATION�S฀CULTURAL฀SERVICES฀
BY฀DEGRADING฀THE฀LANDSCAPE฀OR฀DISTURBING฀
AN฀ECOSYSTEM฀VALUED฀BY฀INDIGENOUS฀PEOPLE�฀
HIKERS฀OR฀CAMPERS�฀AND฀THE฀LOSS฀OF฀WETLANDS฀
MAY฀AFFECT฀THE฀TIMING฀AND฀QUANTITY฀OF฀
WATER฀RUNOFF฀AND฀AQUIFER฀RECHARGE�฀

4O฀IDENTIFY฀ECOSYSTEM฀SERVICE฀DEPEN

DENCIES฀AND฀IMPACTS�฀START฀WITH฀THE฀LIST฀OF฀
ECOSYSTEM฀SERVICES฀IN฀4ABLE฀���฀�CHAPTER฀
�	�฀5SE฀THE฀LIST฀OF฀COMMON฀SERVICES฀BY฀
ECOSYSTEM฀TYPE฀TO฀HELP฀INFORM฀WHETHER฀
AN฀ECOSYSTEM฀SERVICE฀MIGHT฀EXIST฀IN฀A฀
PARTICULAR฀LOCATION฀�SEE฀4ABLE฀���	�฀�4HE฀
DRIVERS฀WILL฀BE฀DISCUSSED฀LATER฀IN฀RELATION฀TO฀
IDENTIFYING฀ECOSYSTEM฀SERVICE฀IMPACTS�	฀)N฀
A฀SYSTEMATIC฀FASHION�฀CONSIDER฀WHETHER฀OR฀
NOT฀THE฀DECISION฀DEPENDS฀ON฀OR฀AFFECTS฀EACH฀
RELEVANT฀SERVICE฀IN฀4ABLE฀����

"E฀SURE฀TO฀INCLUDE฀THE฀INDIRECT฀AFFECTS฀OF฀
DEVELOPMENT�฀2OADS฀OR฀ELECTRIC฀CABLE฀POLES฀

!SSESSING฀2ISKS฀AND฀/PPORTUNITIES฀
2ELATED฀TO฀%COSYSTEM฀3ERVICES�

&IGURE฀���฀฀฀/VERVIEW฀OF฀3TEPS฀IN฀!SSESSING฀2ISKS฀AND฀/PPORTUNITIES฀2ELATED฀
TO฀%COSYSTEM฀3ERVICES

34%0฀47/
3CREEN฀THE฀ECOSYSTEM฀
SERVICES฀FOR฀RELEVANCE

34%0฀4(2%%
!SSESS฀THE฀CONDITION฀AND฀

TRENDS฀OF฀THE฀RELEVANT฀
ECOSYSTEM฀SERVICES

34%0฀&)6%
)DENTIFY฀ECOSYSTEM฀฀
SERVICE฀RISKS฀AND฀฀

OPPORTUNITIES

34%0฀&/52
!SSESS฀THE฀NEED฀฀
FOR฀AN฀ECONOMIC฀฀

VALUATION฀OF฀SERVICES

34%0฀/.%
)DENTIFY฀THE฀ECOSYSTEM฀

SERVICES฀IN฀PLAY

�฀4HIS฀CHAPTER฀DRAWS฀ON฀72)�S฀EXPERIENCE฀ROAD฀TESTING฀A฀
METHOD฀FOR฀ASSESSING฀A฀COMPANY�S฀DEPENDENCE฀AND฀IMPACT฀ON฀
ECOSYSTEM฀SERVICES�฀฀
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CAN฀INCREASE฀ACCESS฀BY฀THIRD฀PARTIES฀TO฀PREVIOUSLY฀INACCESSIBLE฀฀
AREAS�฀4HE฀MIGRATION฀OF฀PEOPLE฀INTO฀PREVIOUSLY฀UNINHABITED฀฀
AREAS฀CAN฀AFFECT฀ECOSYSTEM฀SERVICES฀SUCH฀AS฀FRESHWATER�฀WILD฀
FOODS฀AND฀TIMBER�

"ECAUSE฀ECOSYSTEM฀SERVICE฀IMPACTS฀ARE฀OFTEN฀SEPARATED฀IN฀
TIME฀AND฀SPACE฀FROM฀THE฀DECISION฀OR฀ACTIONS฀THAT฀GIVE฀RISE฀TO฀
THEM�฀IDENTIFYING฀THE฀IMPACTS฀AND฀DEPENDENCIES฀USUALLY฀REQUIRES฀
EXPANDING฀THE฀BOUNDARIES฀OF฀THE฀ANALYSIS฀TO฀A฀REGIONAL฀OR฀LAND

SCAPE฀LEVEL฀AND฀ADOPTING฀BROAD฀TIME฀FRAMES�฀#LEARING฀A฀FOREST฀

FOR฀RESIDENTIAL฀DEVELOPMENT�฀FOR฀EXAMPLE�฀MAY฀CAUSE฀EROSION฀AND฀
mOODING฀���฀KILOMETERS฀DOWNSTREAM�฀฀!PPLYING฀LARGE฀AMOUNTS฀
OF฀FERTILIZERS฀ON฀AGRICULTURAL฀lELDS฀MAY฀RESULT฀IN฀BUILD
UP฀OF฀
NITROGEN฀OR฀PHOSPHORUS฀IN฀SOILS�฀CAUSING฀EXPLOSIONS฀OF฀TOXIC฀MI

CROORGANISMS฀IN฀NEARBY฀WATER฀BODIES฀��฀YEARS฀LATER�฀฀4HESE฀TRADE

OFFS฀OVER฀TIME฀AND฀ACROSS฀SPACE฀MAY฀BE฀MISSED฀IF฀THE฀GEOGRAPHIC฀
FOCUS฀IS฀TOO฀NARROW฀OR฀THE฀TIME฀HORIZON฀TOO฀SHORT�

4WO฀RESOURCES฀TO฀CONSULT฀WHEN฀CONSIDERING฀ECOSYSTEM฀
SERVICE฀DEPENDENCIES฀INCLUDE฀4ABLE฀���฀IN฀CHAPTER฀��฀WHICH฀
DESCRIBES฀EXAMPLES฀OF฀HOW฀DEVELOPMENT฀GOALS฀DEPEND฀UPON฀
ECOSYSTEM฀SERVICES�฀AND฀&IGURE฀���฀IN฀CHAPTER฀��฀WHICH฀SHOWS฀

%COSYSTEM %COSYSTEM฀SERVICES฀ $RIVERS฀OF฀ECOSYSTEM฀CHANGE฀

-ARINE฀ &ISH฀AND฀OTHER฀SEAFOOD฀�COMMERCIAL฀AND฀SUBSISTENCE฀lSH

ERIES	�฀ECOTOURISM�฀RECREATION�฀MEDICINAL฀PRODUCTS�฀CLIMATE฀
REGULATION�฀TRANSPORTATION�฀FRESHWATER฀CYCLING

/VERlSHING�฀DESTRUCTIVE฀lSHING฀PRACTICES�฀NUTRIENT฀RUNOFF฀AND฀DEPOSITION�฀
CLIMATE฀CHANGE�฀POLLUTION฀�SEWAGE฀DISCHARGE�฀OIL฀SPILLS�฀MINING	

#OASTAL 4OURISM�฀RECREATION�฀CULTURAL฀VALUE�฀lSHERIES฀�COMMERCIAL฀
AND฀SUBSISTENCE	�฀AQUACULTURE�฀TRANSPORTATION�฀NUTRI

ENT฀CYCLING�฀STORM�mOOD฀PROTECTION�฀CLIMATE฀REGULATION�฀
DISEASE฀REGULATION�฀WASTE฀PROCESSING�฀EROSION฀CONTROL�฀
HYDROPOWER�฀FRESHWATER฀STORAGE

.UTRIENT฀RUNOFF฀AND฀DEPOSITION฀CREATING฀DEAD฀ZONES�฀INDUSTRIAL฀AND฀URBAN฀
POLLUTION�฀DREDGING฀OF฀WATERWAYS�฀SEDIMENT฀TRANSPORT฀FROM฀RIVERS�฀CLIMATE฀
CHANGE�฀INVASIVE฀SPECIES�฀CONVERSION฀OF฀ESTUARIES฀AND฀WETLANDS�฀DESTRUCTION฀
OF฀ESTUARINE฀lSH฀NURSERIES�฀DESTRUCTION฀OF฀MANGROVES฀AND฀CORAL฀REEFS�฀OVER

EXPLOITATION฀OF฀lSHERIES�฀MANGROVES฀�FOR฀FUEL฀WOOD	�฀SAND฀FOR฀CONSTRUCTION�฀
SEAWEED฀FOR฀CONSUMPTION

)NLAND฀7ATER #ROPS�฀lSHERIES�฀FRESHWATER�฀STORAGE฀OF฀GREENHOUSE฀GASES�฀
GROUNDWATER฀RECHARGE฀AND฀DISCHARGE�฀WATER฀FOR฀AGRICUL

TURE฀AND฀INDUSTRY�฀DETOXIlCATION฀OF฀WATER�฀mOOD฀CONTROL�฀
RECREATION�฀TOURISM�฀CULTURAL฀VALUE�฀SEDIMENT฀RETENTION�฀
HYDROPOWER�฀NUTRIENT฀CYCLING

.UTRIENT฀RUNOFF�฀CONVERSION฀OF฀WETLANDS฀TO฀AGRICULTURE�฀LARGE
SCALE฀IRRIGATION฀AND฀
RIVER฀DIVERSIONS�฀EXPANSION฀OF฀AGRICULTURE฀�INCREASED฀FERTILIZER฀AND฀PESTICIDE฀USE	�฀
OVERHARVESTING฀OF฀WILD฀RESOURCES฀SUCH฀AS฀lSH�฀ROADS฀AND฀mOOD฀CONTROL฀INFRA

STRUCTURE�฀DAMS�฀RIVER฀CANALIZATION฀AND฀DREDGING฀FOR฀NAVIGATION�฀FOREST฀CLEARING�฀
URBAN฀AND฀INDUSTRIAL฀POLLUTION�฀INVASIVE฀SPECIES

&OREST฀AND฀฀
7OODLANDS

0OLLINATION�฀MEDICINES�฀FOOD�฀EROSION฀CONTROL�฀WATER฀REGU

LATION�฀TIMBER�฀BIOFUEL�฀FOOD�฀CLIMATE฀REGULATION�฀DISEASE฀
REGULATION�฀TOURISM�฀RECREATION�฀CULTURAL฀VALUE

&IRES�฀CLIMATE฀CHANGE
4ROPICS�฀AGRICULTURAL฀EXPANSION�฀WOOD฀EXTRACTION฀�COMMERCIAL฀OR฀SUBSISTENCE	�฀
TRANSPORTATION฀INFRASTRUCTURE�฀HUMAN฀POPULATION฀DYNAMICS
4EMPERATE�฀REFORESTATION฀DUE฀TO฀INCREASING฀VALUE฀OF฀AMENITY฀SERVICES฀AND฀
PROTECTION฀SERVICES�฀AIR฀POLLUTION�฀PEST฀OUTBREAKS

$RYLANDS 3OIL฀CONSERVATION฀OF฀MOISTURE�฀NUTRIENT฀CYCLING�฀FOOD�฀lBER�฀
BIOCHEMICALS�฀BIOFUEL�฀POLLINATION�฀FRESHWATER�฀WATER฀REGU

LATION�฀CLIMATE฀REGULATION�฀CULTURAL฀VALUE�฀TOURISM

#LIMATE฀CHANGE�฀DIVERSION฀OF฀WATER฀FOR฀AGRICULTURE�฀SALT฀BUILDUP�฀DESERTIlCA

TION�฀REDUCTION฀IN฀VEGETATION฀COVER�฀OVERGRAZING�฀EXPANSION฀OF฀AGRICULTURE�฀
POPULATION฀GROWTH฀AND฀MIGRATION

)SLAND &ISHERIES�฀FRESHWATER�฀TOURISM�฀RECREATION�฀TIMBER�฀FUEL�฀
CULTURAL฀VALUE�฀mOOD�STORM฀PROTECTION

$EMOGRAPHIC฀CHANGE�฀ENERGY฀DEMANDS�฀INVASIVE฀SPECIES�฀POLLUTION�฀LAND฀
CONVERSION฀AND฀DEGRADATION�฀GLOBALIZATION฀AND฀INTERNATIONAL฀TRADE�฀NATURAL฀
HAZARDS�฀CLIMATE฀CHANGE

-OUNTAIN &RESHWATER�฀FOOD�฀MEDICINAL฀PLANTS�฀NATURAL฀HAZARD฀REGULA

TION�฀CLIMATE฀REGULATION�฀SOIL฀FERTILITY�฀WATER฀REGULATION�฀
RECREATION�฀TOURISM�฀CULTURAL฀VALUE�฀FUEL�฀RANGELAND฀FOR฀
ANIMALS

#LIMATE฀CHANGE�฀NATURAL฀HAZARDS฀AND฀DISASTERS�฀GRAZING�฀MINING�฀EROSION�฀
CONSTRUCTION฀OF฀INFRASTRUCTURE฀FOR฀TOURISM฀AND฀RECREATION�฀DEGRADATION฀OF฀
TRADITIONAL฀CULTURES�฀DYNAMICS฀BETWEEN฀HIGHLAND฀AND฀LOWLAND฀POPULATIONS

0OLAR #LIMATE฀REGULATION�฀FRESHWATER�฀lSHERIES�฀GAME฀ANIMALS�฀
FUEL�฀lBER�฀CULTURAL฀VALUE�฀TOURISM�฀RECREATION

#LIMATE฀CHANGE�฀DEVELOPMENT฀OF฀EXTRACTIVE฀INDUSTRIES�฀CONTAMINANTS฀FROM฀
LOWER฀LATITUDES฀THAT฀ACCUMULATE฀IN฀POLAR฀REGIONS�฀OVER฀lSHING�฀INVASIVE฀SPE

CIES�฀LAND฀CONVERSION

#ULTIVATED &OOD�฀lBER�฀FUEL�฀POLLINATION�฀NUTRIENT฀CYCLING�฀SOIL฀FORMA

TION�฀PEST฀REGULATION�฀FRESHWATER

)NCREASING฀DEMAND฀FOR฀PRODUCTS�฀INTERNATIONAL฀MARKETS฀AND฀TRADE�฀POLICY�฀
LEGAL฀AND฀SOCIO
CULTURAL฀CONTEXT฀OF฀CULTIVATION�฀PRICES�฀TECHNOLOGY฀AND฀MAN

AGEMENT฀APPROACHES�฀INVASIVE฀SPECIES�฀CLIMATE฀CHANGE

5RBAN %COSYSTEM฀SERVICES฀GENERALLY฀CONSUMED฀RATHER฀THAN฀
PRODUCED�฀3ERVICES฀SUPPLIED฀BY฀GREEN฀SPACES฀AND฀PARKS฀
INCLUDE�฀AIR฀QUALITY�฀MICROCLIMATE฀REGULATION�฀NOISE฀REDUC

TION�฀WATER฀REGULATION฀�SURFACE฀WATER฀DRAINAGE	�฀POLLINA

TION�฀GENETIC฀LIBRARIES�฀PEST฀REGULATION�฀WASTE฀PROCESSING฀
AND฀RECYCLING�฀CULTURAL฀VALUE�฀RECREATION�฀TOURISM฀�URBAN฀
GARDENS฀AND฀PARKS	฀

/VERCONSUMPTION�฀DEMOGRAPHIC฀CHANGE�฀WASTE฀GENERATION�฀WATER฀POLLUTION�฀
AIR฀POLLUTION�฀GREENHOUSE฀GAS฀EMISSIONS�฀DEFORESTATION฀IN฀URBAN฀AREAS

4ABLE฀���฀฀#OMMON฀%COSYSTEM฀3ERVICES฀AND฀$RIVERS฀BY฀%COSYSTEM฀4YPE

3OURCE�฀!DAPTED฀FROM฀-!฀����B�
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LINKS฀BETWEEN฀ECOSYSTEM฀SERVICES฀AND฀HUMAN฀WELL
BEING฀AND฀
THE฀RELATIVE฀STRENGTH฀OF฀THEIR฀RELATIONSHIP�฀

7HEN฀IDENTIFYING฀ECOSYSTEM฀SERVICE฀IMPACTS�฀IT฀CAN฀HELP฀TO฀
CONSIDER฀WHETHER฀THE฀ACTIONS฀ASSOCIATED฀WITH฀THE฀DECISION฀WILL฀
CONTRIBUTE฀TO฀ANY฀OF฀THE฀DIRECT฀OR฀INDIRECT฀DRIVERS฀OF฀ECOSYSTEM฀
CHANGE฀�SEE฀&IGURE฀���฀IN฀CHAPTER฀�	�฀$RIVERS฀ARE฀THE฀NATURAL฀
OR฀HUMAN฀FACTORS฀THAT฀CAUSE฀ECOSYSTEM฀CHANGE฀�SEE฀4ABLE฀���	�฀
4HEY฀CAN฀INTERACT฀AND฀OPERATE฀AT฀MULTIPLE฀SCALES฀AND฀TIME฀
FRAMES�฀)F฀THE฀DECISION฀AFFECTS฀ANY฀OF฀THESE฀DRIVERS฀IT฀WILL฀LIKELY฀
AFFECT฀THE฀ECOSYSTEM฀AND฀ITS฀SUPPLY฀OF฀SERVICES�฀&OR฀EXAMPLE�฀
A฀DECISION฀CAN฀CHANGE฀HUMAN฀DEMAND฀FOR฀CERTAIN฀SERVICES�A฀
NEW฀INTERNATIONAL฀MARKET฀FOR฀SHELLlSH฀MAY฀CREATE฀HIGH฀DEMAND฀
FOR฀WHAT฀WAS฀AN฀UNDEREXPLOITED฀ECOSYSTEM฀SERVICE฀IN฀A฀CERTAIN฀
LOCALE�฀฀!NY฀DRIVERS฀IDENTIlED฀HERE฀SHOULD฀BE฀INCLUDED฀IN฀THE฀
MORE฀DETAILED฀ASSESSMENT฀IN฀STEP฀THREE฀BELOW฀TO฀DETERMINE฀THEIR฀
CURRENT฀CONDITION฀AND฀TREND�฀
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4HE฀SECOND฀STEP฀ENTAILS฀SCREENING฀THE฀ECOSYSTEM฀SERVICES฀
IDENTIlED฀IN฀STEP฀ONE฀TO฀DETERMINE฀WHICH฀ARE฀MOST฀RELEVANT฀
TO฀THE฀DECISION฀IN฀ORDER฀TO฀SET฀PRIORITIES฀FOR฀FURTHER฀ASSESS

MENT�฀'IVEN฀LIMITED฀RESOURCES�฀A฀DECISION฀MAKER฀MAY฀NOT฀BE฀
ABLE฀TO฀ASSESS฀IN฀DETAIL฀ALL฀THE฀ECOSYSTEM฀SERVICES฀THAT฀A฀DECI

SION฀DEPENDS฀ON฀AND฀IMPACTS�฀4HIS฀STEP฀WILL฀ALSO฀INFORM฀WHAT฀
GEOGRAPHIC฀�SPATIAL	฀AND฀TIME฀SCALES฀TO฀INCLUDE฀IN฀THE฀DECISION

MAKING฀PROCESS�฀AS฀WELL฀AS฀IDENTIFY฀OTHER฀USERS฀OF฀THE฀SERVICES฀
THAT฀MAY฀AFFECT฀OR฀BE฀AFFECTED฀BY฀THE฀DECISION�฀

%COSYSTEM฀SERVICE฀DEPENDENCIES
4HE฀DEPENDENCE฀OF฀A฀DECISION฀ON฀AN฀ECOSYSTEM฀SERVICE฀IS฀LIKELY฀
TO฀BE฀RELEVANT฀IF฀NO฀COST
EFFECTIVE฀SUBSTITUTE฀EXISTS฀FOR฀THE฀SERVICE�฀
5SING฀THE฀LIST฀OF฀ECOSYSTEM฀SERVICE฀DEPENDENCIES฀IDENTIlED฀
IN฀STEP฀ONE�฀DETERMINE฀FOR฀EACH฀WHETHER฀OR฀NOT฀A฀COST
EFFEC

TIVE฀SUBSTITUTE฀EXISTS�฀)F฀THE฀ANSWER฀IS฀NO฀THE฀SERVICE฀SHOULD฀BE฀

INCLUDED฀IN฀THE฀DETAILED฀ASSESSMENT฀IN฀STEP฀THREE�฀
!฀SUBSTITUTE฀FOR฀AN฀ECOSYSTEM฀SERVICE฀COULD฀INCLUDE฀A฀

MANUFACTURED฀PRODUCT฀OR฀PHYSICAL฀STRUCTURE฀THAT฀PROVIDES฀A฀
SIMILAR฀SERVICE�฀&OR฀EXAMPLE�฀A฀NEW฀WATER฀lLTRATION฀PLANT฀COULD฀
PROVIDE฀THE฀WATER฀PURIlCATION฀SERVICES฀OF฀A฀WETLAND฀�ALTHOUGH฀IT฀
WOULD฀NOT฀PROVIDE฀THE฀WILDLIFE฀HABITAT฀OR฀OTHER฀SERVICES฀OF฀THE฀
WETLAND	�฀"UILT฀SEA฀WALLS฀COULD฀PROVIDE฀THE฀NATURAL฀HAZARD฀REGU

LATION฀�COASTAL฀PROTECTION	฀SERVICES฀OF฀MANGROVES฀OR฀CORAL฀REEFS�฀
0ROVISIONING฀SERVICES฀SUCH฀AS฀CROPS�฀lSH�฀AND฀TIMBER฀ARE฀MORE฀
LIKELY฀TO฀BE฀SUBSTITUTABLE฀�SINCE฀THEY฀ARE฀PORTABLE฀AND฀MAY฀BE฀
IMPORTED฀FROM฀OTHER฀LOCATIONS	฀THAN฀ARE฀REGULATING฀AND฀CULTURAL฀
SERVICES�฀WHICH฀TEND฀TO฀BE฀LOCATION฀SPECIlC�฀

)F฀A฀SUBSTITUTE฀EXISTS�฀IT฀IS฀IMPORTANT฀TO฀ALSO฀CONSIDER฀WHETHER฀
IT฀IS฀COST
EFFECTIVE฀RELATIVE฀TO฀THE฀ECOSYSTEM฀SERVICE฀IT฀REPLACES�฀
-AINTAINING฀AN฀ECOSYSTEM�S฀CAPACITY฀TO฀PROVIDE฀A฀PARTICULAR฀
SERVICE�฀SUCH฀AS฀RETAINING฀HEDGEROWS฀IN฀FARMLANDS฀TO฀REGULATE฀
CROP฀PESTS�฀MAY฀PROVIDE฀ADDITIONAL฀SERVICES฀AND฀BE฀MORE฀COST

EFFECTIVE฀THAN฀REPLACING฀IT฀WITH฀A฀MANUFACTURED฀SUBSTITUTE�฀SUCH฀
AS฀CHEMICAL฀PESTICIDES�฀

.EW฀9ORK฀#ITY฀OFlCIALS฀CONCLUDED฀IT฀WAS฀MORE฀COST
EFFECTIVE฀
TO฀MAINTAIN฀NATURAL฀ECOSYSTEMnBASED฀WATER฀PURIlCATION฀SERVICES฀
THAN฀TO฀CONSTRUCT฀AND฀OPERATE฀A฀lLTRATION฀PLANT฀�SEE฀"OX฀���	�฀
)N฀THE฀CASE฀OF฀MINING�฀COMPANIES฀MAY฀COMPENSATE฀AFFECTED฀
COMMUNITIES฀FOR฀LOST฀ECOSYSTEM฀SERVICES฀BY฀PROVIDING฀CASH฀
HANDOUTS฀THAT฀ENABLE฀THEM฀TO฀OBTAIN฀THE฀LOST฀SERVICES฀OR฀PUR

CHASE฀OTHER฀GOODS฀AND฀SERVICES฀NOT฀PREVIOUSLY฀AVAILABLE�฀4HESE฀
CAN฀BE฀IMPROVED฀FORMS฀OF฀HOUSING�฀PIPED฀WATER�฀HIGH
PROTEIN฀
FOODS�฀OR฀MEDICINES�฀(OWEVER�฀THE฀LOSS฀OF฀ECOSYSTEM฀SERVICES฀
MAY฀OUTLAST฀THE฀CASH฀BENElT�฀CREATING฀INEQUITY฀OVER฀TIME�฀)N฀AD

DITION�฀CASH฀BENElTS฀ARE฀LESS฀LIKELY฀TO฀ADEQUATELY฀REPLACE฀CULTURAL฀
BENElTS�฀FOR฀EXAMPLE�฀OF฀A฀SACRED฀SITE�฀%CONOMIC฀VALUATION฀CAN฀
BE฀USED฀TO฀DEVELOP฀A฀MORE฀COMPLETE฀PICTURE฀OF฀THE฀COSTS฀AND฀
BENElTS฀OF฀ALTERING฀ECOSYSTEM฀SERVICES฀�SEE฀SECTION฀ON฀ECONOMIC฀
VALUATION	�

!PPROXIMATELY฀�฀MILLION฀PEOPLE฀IN฀.EW฀9ORK฀#ITY฀AND฀NEARBY฀AREAS฀ENJOY฀ACCESS฀TO฀CLEAN฀AND฀INEXPENSIVE฀DRINKING฀WATER฀FROM฀THE฀SURROUND

ING฀WATERSHED�฀���฀OF฀WHICH฀IS฀DRAWN฀FROM฀SOURCES฀WEST฀OF฀THE฀(UDSON฀2IVER฀IN฀THE฀#ATSKILL฀-OUNTAINS฀AND฀THE฀HEADWATERS฀OF฀THE฀$ELAWARE฀
2IVER฀�.2#฀����	�฀7ATER฀FROM฀THIS฀#ATSKILL�$ELAWARE฀SYSTEM฀lLTERS฀THROUGH฀NEARLY฀�����฀SQUARE฀MILES฀OF฀WATERSHED฀LAND�฀PROVIDING฀THE฀CITY฀
WITH฀AN฀AVERAGE฀���฀BILLION฀GALLONS฀OF฀DRINKING฀WATER฀PER฀DAY฀�(AZEN฀AND฀3AWYER฀����	�฀฀

)N฀THE฀EARLY฀����S�฀.EW฀9ORK฀#ITY฀OFlCIALS฀HAD฀TO฀TAKE฀MEASURES฀TO฀ENSURE฀ADEQUATE฀DRINKING฀WATER฀FOR฀ITS฀RESIDENTS฀IN฀THE฀FACE฀OF฀A฀DECLINE฀IN฀
WATER฀QUALITY�฀4HEY฀COMPARED฀THE฀COST
EFFECTIVENESS฀OF฀A฀WATERSHED฀PROTECTION฀PLAN฀TO฀SAFEGUARD฀THE฀ECOSYSTEMS�฀CAPACITY฀TO฀PROVIDE฀WATER฀
lLTRATION฀SERVICES฀VERSUS฀BUILDING฀A฀lLTRATION฀PLANT�฀

.EW฀9ORK฀#ITY฀ESTIMATED฀CONSTRUCTION฀COSTS฀FOR฀#ATSKILL�$ELAWARE฀lLTRATION฀FACILITIES฀TO฀BE฀AS฀MUCH฀AS฀��฀BILLION�฀WITH฀ANNUAL฀OPERATING฀EX

PENSES฀OF฀MORE฀THAN฀����฀MILLION฀�.9#฀$%0฀����A�฀0ADEN฀AND฀3HEN฀����	�฀฀/N฀THE฀OTHER฀HAND�฀PROTECTING฀THE฀WATERSHED฀MEANT฀REGULATING฀
LAND฀USE฀OVER฀A฀SIZEABLE฀TERRITORY�฀฀.EW฀9ORK฀#ITY฀OWNED฀ONLY฀ABOUT฀�฀PERCENT฀OF฀THE฀#ATSKILL�$ELAWARE฀WATERSHED�฀ANOTHER฀��฀PERCENT฀WAS฀
PART฀OF฀THE฀.EW฀9ORK฀3TATE฀#ATSKILL฀&OREST฀0RESERVE฀�.2#฀����	�฀4HE฀OTHER฀THREE฀QUARTERS฀OF฀THE฀WATERSHED฀WERE฀PRIVATELY฀OWNED฀AND฀THUS฀MAY฀
HAVE฀BEEN฀THE฀SOURCE฀OF฀CONTAMINANTS฀FROM฀AGRICULTURE฀AND฀OTHER฀LAND฀USE฀ACTIVITIES฀�.2#฀����	�฀

5NDER฀THE฀MOST฀EXTREME฀SCENARIO�฀CITY฀OFlCIALS฀PROPOSED฀TO฀PROTECT฀ALL฀DEVELOPABLE฀LAND฀IN฀THE฀WATERSHED฀BY฀DIRECT฀ACQUISITION฀OR฀CONSERVATION฀
EASEMENTS฀�.9#฀$%0฀����B����	�฀REQUIRING฀AN฀ESTIMATED฀����฀BILLION฀TO฀PURCHASE฀FEE฀TITLES฀OR฀EASEMENTS฀ON฀ABOUT฀�������฀ACRES฀�.9#฀$%0฀
����A�฀0FEFFER฀AND฀7AGENET฀����	�฀฀.EW฀9ORK฀#ITY฀EVENTUALLY฀NEGOTIATED฀A฀COMBINATION฀OF฀LAND฀ACQUISITION฀AND฀MANAGEMENT฀AGREEMENTS฀
WITH฀OTHER฀LANDHOLDERS฀TO฀PROTECT฀THE฀WATERSHED฀AT฀A฀TOTAL฀COST฀THAT฀WAS฀FAR฀LESS฀THAN฀THE฀ESTIMATED฀COST฀OF฀BUILDING฀A฀lLTRATION฀FACILITY฀�.2#฀
����	�฀!LTHOUGH฀A฀lLTRATION฀PLANT฀MAY฀BE฀NEEDED฀IN฀THE฀FUTURE�฀THE฀INVESTMENT฀IN฀THE฀WATERSHED฀PROVED฀COST
EFFECTIVE฀AT฀THE฀TIME�

"OX฀���฀฀3UPPLYING฀.EW฀9ORK฀#ITY฀WITH฀#LEAN฀$RINKING฀7ATER�฀7ATERSHED฀%COSYSTEM฀3ERVICES฀VERSUS฀&ILTRATION฀0LANT
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%COSYSTEM฀SERVICE฀IMPACTS฀
!฀KEY฀FACTOR฀IN฀DETERMINING฀WHETHER฀AN฀IMPACT฀ON฀AN฀ECOSYS

TEM฀SERVICE฀IS฀RELEVANT฀IS฀WHETHER฀OR฀NOT฀THE฀IMPACT฀LIMITS฀OR฀
ENHANCES฀THE฀ABILITY฀OF฀OTHERS฀TO฀USE฀OR฀BENElT฀FROM฀THAT฀SER

VICE�฀/THER฀USERS฀OR฀BENElCIARIES฀MAY฀BE฀LOCATED฀AT฀SPATIAL฀SCALES฀
RANGING฀FROM฀LOCAL฀�E�G�฀A฀COASTAL฀COMMUNITY฀THAT฀BENElTS฀FROM฀
THE฀NATURAL฀HAZARD฀PROTECTION฀SERVICE฀FROM฀A฀WETLAND	฀TO฀GLOBAL฀
�E�G��฀PEOPLE฀WHO฀DERIVE฀ETHICAL฀OR฀EXISTENCE฀VALUE฀FROM฀KNOW

ING฀THAT฀A฀RARE฀SPECIES฀IS฀PROTECTED	�฀)N฀ADDITION�฀THEY฀MAY฀BE฀
PRESENT฀OR฀FUTURE฀USERS฀OF฀THE฀SERVICE�฀'OVERNMENTS฀AND฀CIVIL฀SO

CIETY�฀FOR฀EXAMPLE�฀OFTEN฀ACT฀IN฀THE฀INTERESTS฀OF฀CURRENT฀OR฀FUTURE฀
GENERATIONS�฀฀1UESTIONS฀TO฀CONSIDER฀WHEN฀ASSESSING฀A฀DECISION�S฀
IMPACT฀ON฀OTHERS฀INCLUDE�

฀)S฀THE฀DECISION�S฀IMPACT฀A฀LARGE฀SHARE฀OF฀THE฀TOTAL฀LOCAL฀OR฀
REGIONAL฀IMPACT�฀฀!฀DECISION฀THAT฀RESULTS฀IN฀A฀LARGE฀IMPACT฀
�POSITIVE฀OR฀NEGATIVE	฀ON฀AN฀ECOSYSTEM฀SERVICE฀RELATIVE฀TO฀
OTHER฀SOURCES฀OF฀IMPACT฀IS฀MORE฀LIKELY฀TO฀AFFECT฀THE฀ABILITY฀
OF฀OTHERS฀TO฀BENElT฀FROM฀A฀SERVICE�฀฀%XAMPLES฀INCLUDE฀A฀
DECISION฀THAT฀CONSUMES฀OR฀REPLENISHES฀��฀PERCENT฀OF฀THE฀
FRESH฀WATER฀IN฀A฀WATERSHED�฀ONE฀THAT฀CONSUMES฀OR฀SUPPLIES฀
��฀PERCENT฀OF฀A฀NATION�S฀WOOD฀lBER฀OR฀ONE฀THAT฀IS฀SOLELY฀
RESPONSIBLE฀FOR฀CLEARING฀OR฀RESTORING฀NATIVE฀GRASSLANDS฀VAL

UED฀FOR฀BIODIVERSITY฀AND฀ASSOCIATED฀CULTURAL฀SERVICES�฀฀4HERE฀
ARE฀NO฀HARD฀AND฀FAST฀RULES฀FOR฀DElNING฀WHAT฀CONSTITUTES฀A฀
hLARGE฀SHAREv�฀฀$ECISION฀MAKERS฀WILL฀NEED฀TO฀USE฀THEIR฀OWN฀
OR฀EXPERT฀JUDGMENT฀REGARDING฀THE฀SIZE฀OF฀IMPACT฀RELATIVE฀TO฀
THE฀APPROPRIATE฀SPATIAL฀SCALE฀FOR฀THE฀ECOSYSTEM฀SERVICE�฀฀
฀)S฀THE฀ECOSYSTEM฀SERVICE฀IN฀SHORT฀SUPPLY฀RELATIVE฀TO฀DEMAND�฀฀
4O฀ILLUSTRATE�฀A฀NEW฀IRRIGATION฀PROJECT฀IN฀A฀WATERSHED฀WITH฀
SEASONAL฀WATER฀SHORTAGES฀MAY฀BE฀RELEVANT฀IF฀IT฀PRECLUDES฀
OTHERS฀FROM฀USING฀WATER�฀฀#ONVERSELY�฀AN฀IRRIGATION฀PROJECT�S฀
IMPACT฀ON฀WATER฀MAY฀NOT฀BE฀RELEVANT฀IF฀WATER฀AVAILABILITY฀
VASTLY฀EXCEEDS฀DEMAND�฀
฀#OULD฀THE฀DECISION�S฀IMPACT฀PUSH฀THE฀ECOSYSTEM฀SERVICE฀ACROSS฀
A฀BIOLOGICAL฀THRESHOLD฀THAT฀LEADS฀TO฀SCARCITY฀OF฀THE฀SERVICE�฀฀&OR฀
AN฀ECOSYSTEM฀SERVICE฀THAT฀IS฀AT฀OR฀NEAR฀A฀TIPPING฀POINT�฀AFTER฀
WHICH฀RAPID฀CHANGE฀OCCURS�฀A฀DECISION�S฀MARGINAL฀IMPACT฀
ON฀THAT฀SERVICE฀MAY฀BE฀RELEVANT�฀฀%XAMPLES฀INCLUDE฀ALLOW

ING฀ADDITIONAL฀lSHING฀IN฀A฀REGION฀WITH฀HIGHLY฀DEPLETED฀lSH฀
STOCKS฀THAT฀ARE฀NEAR฀COLLAPSE฀OR฀MARGINAL฀INCREASES฀IN฀PHOS

PHOROUS฀OR฀NITROGEN฀LOADING฀INTO฀RIVERS฀THAT฀COULD฀LEAD฀TO฀
THE฀CREATION฀OF฀hDEAD฀ZONESv฀IN฀LAKES฀OR฀COASTAL฀AREAS฀DUE฀TO฀
OXYGEN฀FALLING฀BELOW฀A฀THRESHOLD�฀

)T฀IS฀IMPORTANT฀TO฀KEEP฀IN฀MIND฀THAT฀DIFFERENT฀BENElCIARIES฀
OF฀ECOSYSTEM฀SERVICES฀MAY฀HAVE฀VERY฀DIFFERENT฀RESPONSES฀TO฀THESE฀
QUESTIONS�฀฀)NDIGENOUS฀PEOPLE�฀FOR฀EXAMPLE�฀OFTEN฀PLACE฀GREAT฀
IMPORTANCE฀ON฀CULTURAL฀SERVICES฀SUCH฀AS฀SACRED฀GROVES฀AND฀ANIMAL฀
OR฀PLANT฀SPECIES฀USED฀IN฀RITUALS�฀)N฀ADDITION�฀PARTICULAR฀ATTENTION฀
SHOULD฀BE฀PAID฀TO฀IMPORTANT฀REGULATING฀AND฀SUPPORTING฀ECOSYS

TEM฀SERVICES�฀SUCH฀AS฀NUTRIENT฀CYCLING฀AND฀POLLINATION�฀WHERE฀IM

PACTS฀OFTEN฀GO฀UNNOTICED฀BUT฀CAN฀BUILD฀UP฀AND฀CAUSE฀UNEXPECTED฀
PROBLEMS฀FOR฀DIFFERENT฀BENElCIARIES�฀)N฀CASES฀OF฀UNCERTAINTY�฀IT฀
MAY฀MAKE฀SENSE฀TO฀ERR฀ON฀THE฀SIDE฀OF฀CONSERVATISM฀AND฀INCLUDE฀
THE฀SERVICE฀IN฀THE฀DETAILED฀ASSESSMENT฀DONE฀IN฀STEP฀THREE�฀
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4HE฀THIRD฀STEP฀INVOLVES฀CONDUCTING฀A฀MORE฀DETAILED฀ANALYSIS฀
OF฀THE฀CONDITION฀OF฀THE฀ECOSYSTEM฀SERVICES฀SELECTED฀IN฀STEP฀TWO฀
AND฀THEIR฀TRENDS�฀4HE฀RESULTING฀INFORMATION฀WILL฀BE฀USED฀IN฀
THE฀lNAL฀STEP฀TO฀IDENTIFY฀THE฀ECOSYSTEM฀SERVICEnBASED฀RISKS฀AND฀
OPPORTUNITIES฀ASSOCIATED฀WITH฀THE฀DECISION�฀!NSWERING฀THREE฀
QUESTIONS฀CAN฀HELP฀FOCUS฀THE฀ASSESSMENT�

฀7HAT฀ARE฀THE฀CONDITION฀AND฀TRENDS฀OF฀THE฀SELECTED฀ECOSYSTEM฀
SERVICES�

s

s

s

s

+EEPING฀THE฀ASSESSMENT฀AFFORDABLE฀
)F฀A฀FULL
BLOWN฀MULTI
SCALE฀PARTICIPATORY฀ASSESSMENT฀CAN�T฀BE฀FUNDED�฀A฀
LIMITED฀ANALYSIS฀OF฀THE฀SELECTED฀ECOSYSTEM฀SERVICES฀CAN฀STILL฀BE฀VALUABLE�฀
4HE฀ANALYSIS฀CAN฀BE฀BASED฀ON฀GENERAL฀KNOWLEDGE฀AND฀DESKTOP฀RESEARCH฀
OF฀PREVIOUS฀STUDIES฀RELATED฀TO฀THE฀ECOSYSTEM฀SERVICES�฀)NTERNATIONAL฀INTER

EST฀IN฀ECOSYSTEM฀SERVICE฀ASSESSMENT฀IS฀GROWING�฀%NCOURAGING฀DECISION฀
MAKERS฀TO฀USE฀INFORMATION฀ON฀ECOSYSTEM฀SERVICES฀WILL฀BUILD฀DEMAND฀FOR฀
EXPERTISE฀IN฀THIS฀lELD�฀ENCOURAGE฀MORE฀FUNDING฀FOR฀ASSESSMENTS�฀AND฀
INCREASE฀THE฀AVAILABILITY฀OF฀TOOLS฀AND฀INFORMATION฀ON฀ECOSYSTEM฀SERVICES�฀

$ECIDING฀ON฀BOUNDARIES
4HE฀SCALE฀AT฀WHICH฀INFORMATION฀IS฀COLLECTED฀NEEDS฀TO฀BE฀APPROPRIATE฀TO฀
THE฀DECISION
MAKING฀NEEDS฀AND฀THE฀SCALE฀AT฀WHICH฀ECOSYSTEM฀SERVICES฀
AND฀DRIVERS฀INTERACT�฀฀!฀COMMON฀BOUNDARY฀FOR฀COLLECTING฀ECOLOGICAL฀
INFORMATION฀IS฀THE฀REGIONAL฀OR฀WATERSHED฀SCALE�฀AS฀MANY฀ECOSYSTEM฀
SERVICES฀ARE฀BOUND฀THROUGH฀HYDROLOGICAL฀PROCESSES฀WITHIN฀A฀WATERSHED�฀
$ECISION฀MAKERS฀MAY฀CHOOSE฀TO฀CONDUCT฀ASSESSMENTS฀AT฀SOCIAL฀OR฀POLITI

CAL฀SCALES�฀SETTING฀BOUNDARIES฀AT฀THE฀COMMUNITY�฀MUNICIPAL�฀STATE�PROV

INCE�฀OR฀NATIONAL฀LEVELS�฀AS฀THIS฀IS฀MOST฀RELEVANT฀TO฀THEIR฀DECISION
MAKING฀
AUTHORITY�฀)F฀THE฀POLITICAL฀BOUNDARIES฀DO฀NOT฀COINCIDE฀WITH฀ECOLOGICAL฀
BOUNDARIES�฀PARTNERSHIPS฀WILL฀NEED฀TO฀BE฀ESTABLISHED฀TO฀ENSURE฀POLICY฀
COHERENCE฀IN฀REGARD฀TO฀THE฀MANAGEMENT฀AND฀USE฀OF฀ECOSYSTEM฀SERVICES�฀

&ILLING฀INFORMATION฀GAPS
$ATA฀ON฀ECOSYSTEM฀SERVICES฀ARE฀USUALLY฀OBTAINED฀FROM฀A฀VARIETY฀OF฀
EXISTING฀SOURCES�฀SUCH฀AS฀GLOBAL฀AND฀NATIONAL฀DATA฀BASES฀AND฀FREE฀
SATELLITE฀IMAGERY�฀(OWEVER�฀IN฀SOME฀CASES฀IT฀MAY฀BE฀NECESSARY฀TO฀IN

VEST฀IN฀NEW฀DATA฀COLLECTION฀WHERE฀NO฀INFORMATION฀IS฀AVAILABLE�฀3ETTING฀
UP฀MONITORING฀NETWORKS�฀COLLECTING฀INFORMATION฀FROM฀PRACTITIONERS฀
AND฀CITIZENS�฀AND฀INVOLVING฀STUDENTS฀OR฀INTERNS฀TO฀GATHER฀INFORMATION฀
ARE฀WAYS฀TO฀SURMOUNT฀THE฀PROBLEM฀OF฀SCARCE฀DATA�฀#IVIC฀GROUPS฀CAN฀
ENCOURAGE฀ECOSYSTEM฀MONITORING฀BY฀DISTRIBUTING฀CELL฀PHONES฀AND฀
OFFERING฀FREE฀CONNECTION฀SERVICE฀IN฀RETURN฀FOR฀REGULAR฀REPORTS฀ON฀ENVI

RONMENTAL฀CONDITIONS�฀)N฀A฀LOCAL฀ASSESSMENT฀IN฀)NDIA�฀SCHOOLCHILDREN฀
INTERVIEWED฀KNOWLEDGEABLE฀RESIDENTS฀IN฀THEIR฀VILLAGE฀AND฀DOCUMENT

ED฀INFORMATION฀ON฀THE฀CONDITION฀AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀
RELATED฀TO฀LOCAL฀LIVELIHOODS฀AND฀WELL
BEING฀�-!฀����E�฀���	�

4AKING฀INTO฀ACCOUNT฀UNCERTAINTIES
!N฀ECOSYSTEM฀SERVICES฀ASSESSMENT฀SHOULD฀ADOPT฀A฀CONSISTENT฀APPROACH฀
FOR฀ASSESSING�฀CHARACTERIZING�฀AND฀REPORTING฀UNCERTAINTIES฀ABOUT฀lND

INGS�฀฀3INCE฀STAKEHOLDERS฀HAVE฀DIFFERENT฀LEVELS฀OF฀RISK฀AVERSION฀OR฀ACCEP

TANCE�฀HOW฀AN฀ASSESSMENT฀WAS฀CONDUCTED฀SHOULD฀BE฀TRANSPARENT฀AND฀A฀
LEVEL฀OF฀CONlDENCE฀SHOULD฀BE฀ATTACHED฀TO฀EACH฀lNDING�฀฀!N฀UNCERTAINTY฀
ANALYSIS฀MIGHT฀IDENTIFY฀THE฀MOST฀IMPORTANT฀FACTORS฀AND฀UNCERTAINTIES฀
THAT฀COULD฀AFFECT฀A฀CONCLUSION�฀DOCUMENT฀RANGES฀AND฀DISTRIBUTIONS฀OF฀
DATA฀RELATED฀TO฀A฀lNDING�฀AND฀EVALUATE฀THE฀STATE฀OF฀SCIENTIlC฀INFORMA

TION฀ON฀WHICH฀A฀CONCLUSION฀OR฀ESTIMATE฀IS฀BASED฀�-!฀����F	�

"OX฀���฀฀฀)SSUES฀TO฀4HINK฀ABOUT฀7HEN฀'ATHERING฀AND฀฀
!SSESSING฀%COSYSTEM฀3ERVICES฀$ATA
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฀7HAT฀ARE฀THE฀MAJOR฀DRIVERS฀AFFECTING฀THE฀ECOSYSTEM฀SERVICES�
฀7HAT฀THRESHOLDS฀OR฀IRREVERSIBLE฀CHANGES฀HAVE฀BEEN฀OBSERVED฀IN฀
THE฀ECOSYSTEM฀SERVICES�

4HESE฀QUESTIONS฀CAN฀BE฀MODIlED฀OR฀EXPANDED฀DEPENDING฀ON฀
THE฀NATURE฀OF฀THE฀DECISION฀AND฀FEEDBACK฀FROM฀PARTICIPANTS฀AND฀
STAKEHOLDERS�฀3EVERAL฀OTHER฀ISSUES฀SHOULD฀ALSO฀BE฀CONSIDERED฀WHEN฀
GATHERING฀AND฀ASSESSING฀DATA฀ON฀ECOSYSTEM฀SERVICES฀�SEE฀"OX฀���	�

7HAT฀ARE฀THE฀CONDITION฀AND฀TRENDS฀OF฀฀
THE฀RELEVANT฀ECOSYSTEM฀SERVICES�฀฀
!SSESSING฀THE฀CONDITION฀AND฀TRENDS฀OF฀THE฀ECOSYSTEM฀SERVICES฀
IN฀THE฀LOCATION฀AFFECTED฀BY฀THE฀DECISION฀WILL฀REVEAL฀HOW฀CURRENT฀
TRENDS฀AFFECT฀THEIR฀SUPPLY�฀฀)T฀WILL฀REVEAL฀ANY฀ASSOCIATED฀RISKS฀AND฀
OPPORTUNITIES฀FOR฀THE฀DECISION�฀4HE฀INFORMATION฀CAN฀ALSO฀PROVIDE฀A฀
BASELINE฀FOR฀COMPARING฀FUTURE฀CHANGES฀TO฀THE฀ECOSYSTEM฀SERVICES�฀

.O฀MATTER฀WHAT฀THE฀STATUS฀OF฀ENVIRONMENTAL฀DATA฀IN฀A฀REGION�฀
SOME฀TYPE฀OF฀ECOSYSTEM฀SERVICE฀ASSESSMENT฀IS฀USUALLY฀POSSIBLE�฀!฀
REGIONAL฀ASSESSMENT฀FOR฀.ORTHERN฀7ISCONSIN฀�53!	฀FOCUSED฀ON฀
TOURISM�฀RECREATION�฀lSH�฀AND฀FRESHWATER฀AND฀WAS฀BASED฀LARGELY฀
ON฀EXISTING฀DATA฀ASSEMBLED฀BY฀RESEARCHERS฀AT฀THE฀5NIVERSITY฀OF฀
7ISCONSIN฀�0ETERSON฀ET฀AL�฀����	�฀)T฀ALSO฀INCORPORATED฀LOCAL฀
KNOWLEDGE฀INTO฀A฀SET฀OF฀SCENARIOS฀DEVELOPED฀BY฀THE฀RESEARCHERS฀
AND฀LOCAL฀CITIZENS฀ABOUT฀THE฀FUTURE฀OF฀THE฀REGION�฀4HE฀-ILLEN

NIUM฀%COSYSTEM฀!SSESSMENT฀USED฀A฀VARIETY฀OF฀METHODS฀TO฀ASSESS฀
THE฀CONDITION฀AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀FOR฀ITS฀SUB
GLOBAL฀
ASSESSMENTS฀�SEE฀4ABLE฀���	�

)NDICATORS฀ARE฀FREQUENTLY฀USED฀TO฀MEASURE฀ECOSYSTEM฀SERVICES฀
�SEE฀4ABLE฀���	�฀AS฀MANY฀SERVICES฀ARE฀NOT฀DIRECTLY฀MEASURABLE�฀
3EDIMENT฀LOADS฀IN฀RIVERS�฀FOR฀EXAMPLE�฀CAN฀BE฀USED฀AS฀INDICATORS฀OF฀
EROSION฀CONTROL�฀4HE฀NUMBER฀AND฀TYPES฀OF฀lSH฀SPECIES฀IN฀AN฀AREA฀

s
s

-ETHOD $ESCRIPTION 3AMPLE฀USES฀ %XAMPLE

2EMOTE฀3ENSING $ATA฀OBTAINED฀FROM฀SATELLITE฀
SENSORS฀OR฀AERIAL฀PHOTOGRAPHS฀
�,!.$3!4�฀-/$)3	

!SSESSMENT฀OF฀LARGE฀AREAS�฀LAND฀COVER�LAND฀
USE�฀BIODIVERSITY

4HE฀)NDIA฀SUB
GLOBAL฀ASSESSMENT฀TEAM฀TRACKED฀
DEFORESTATION฀USING฀SATELLITE฀IMAGERY�

'EOGRAPHIC฀฀
)NFORMATION฀฀
3YSTEMS

3OFTWARE฀THAT฀SPATIALLY฀MAPS฀AND฀
ANALYZES฀DIGITIZED฀DATA฀�!RC')3�฀
!RC6IEW�฀)$2)3)	

!NALYSIS฀OF฀TEMPORAL฀CHANGES฀IN฀ECOSYSTEMS�฀
OVERLAYING฀SOCIAL฀AND฀ECONOMIC฀INFORMATION฀
WITH฀ECOSYSTEM฀INFORMATION�฀CORRELATING฀TRENDS฀
IN฀ECOSYSTEM฀SERVICES฀WITH฀LAND฀USE฀CHANGE

4HE฀3OUTHERN฀!FRICA฀SUB
GLOBAL฀ASSESSMENT฀USED฀
')3฀TO฀ANALYZE฀WHERE฀HUMAN฀DEMAND฀FOR฀WATER฀
EXISTED฀AND฀WHERE฀THAT฀SERVICE฀IS฀SUPPLIED�

)NVENTORIES ,ISTS 4ALLY฀ECOSYSTEM฀SERVICES฀AND฀NATURAL฀฀
RESOURCES

!N฀ASSESSMENT฀IN฀THE฀-EKONG฀WETLANDS฀OF฀6IETNAM฀
DEVELOPED฀AN฀INVENTORY฀OF฀ALL฀THE฀ECOSYSTEM฀
SERVICES฀THAT฀ARE฀IMPORTANT฀IN฀THE฀REGION฀�TO฀PEOPLE�฀
THE฀ECONOMY�฀AND฀ECOSYSTEM฀FUNCTIONING	�

%COLOGICAL฀-ODELS 3IMPLIlED฀MATHEMATICAL฀EXPRES

SIONS฀THAT฀REPRESENT฀THE฀COMPLEX฀
INTERACTIONS฀BETWEEN฀PHYSICAL�฀
BIOLOGICAL�฀AND฀SOCIOECONOMIC฀
ELEMENTS฀OF฀ECOSYSTEMS฀�37!4�฀
)-!'%�฀)-0!#4�฀7ATER'!0�฀
%CO0ATH�฀%COSIM	

&ILLING฀GAPS฀IN฀EXISTING฀DATA�฀QUANTIFYING฀THE฀
EFFECTS฀OF฀MANAGEMENT฀DECISIONS฀ON฀THE฀
CONDITION฀OF฀ECOSYSTEM฀SERVICES�฀PROJECTING฀
LONG
TERM฀EFFECTS฀OF฀CHANGES฀IN฀ECOSYSTEM฀
CONDITION�฀ASSESSING฀THE฀EFFECTS฀OF฀INDIVIDUAL฀
DRIVERS฀AND฀SCENARIOS฀ON฀ECOSYSTEM฀CONDITION฀
AND฀THE฀SUPPLY฀OF฀ECOSYSTEM฀SERVICES�฀EXPLOR

ING฀THE฀LINKS฀BETWEEN฀ELEMENTS฀IN฀A฀SYSTEM

4HE฀7ESTERN฀#HINA฀SUB
GLOBAL฀ASSESSMENT฀USED฀THE฀
!GROECOLOGICAL฀:ONING฀MODEL฀TO฀ESTIMATE฀THE฀CAR

RYING฀CAPACITY฀OF฀LAND฀�I�E��฀THE฀MAXIMUM฀NUMBER฀
OF฀INDIVIDUALS฀THAT฀CAN฀BE฀SUPPORTED฀BY฀ECOSYSTEM฀
SERVICES฀IN฀A฀UNIT฀AREA฀ASSUMING฀SUSTAINABLE฀DEVEL

OPMENT	�฀฀4HE฀3OUTHERN฀!FRICA฀SUB
GLOBAL฀ASSESS

MENT฀USED฀THE฀0/$)5-฀MODEL฀TO฀ASSESS฀TRADE
OFFS฀
BETWEEN฀FOOD฀AND฀WATER฀PROVISIONING฀SERVICES�

0ARTICIPATORY฀฀
!PPROACHES฀AND฀
%XPERT฀/PINION

)NFORMATION฀SUPPLIED฀BY฀
STAKEHOLDER฀GROUPS�฀SCIENTIlC฀
EXPERTS�฀WORKSHOPS�฀TRADITIONAL฀
KNOWLEDGE

#OLLECTION฀OF฀KNOWLEDGE฀NOT฀AVAILABLE฀IN฀
SCIENTIlC฀LITERATURE�฀lLLS฀GAPS฀IN฀THE฀LITERATURE�฀
ADDS฀NEW฀PERSPECTIVES�฀KNOWLEDGE�฀AND฀
VALUES฀TO฀ASSESSMENT฀

!SSESSMENTS฀IN฀.ORWAY฀AND฀0ORTUGAL฀MADE฀USE฀OF฀
PARTICIPATORY฀RANKING฀AND฀SCORING฀FOR฀THE฀CONDITION฀
AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀AND฀BIODIVERSITY�

4ABLE฀���฀฀-ETHODS฀TO฀!SSESS฀%COSYSTEM฀3ERVICES

3OURCE�฀!DAPTED฀FROM฀-!฀����C�

3OURCE�฀-!฀����B�฀฀
!฀DIVERSITY฀OF฀INDICATORS฀MAY฀BE฀AVAILABLE฀FOR฀ANY฀GIVEN฀SERVICE�฀
ONLY฀SOME฀OF฀WHICH฀MAY฀BE฀RELEVANT฀TO฀DECISION฀MAKING�

$ATA฀TYPE )NDICATORS฀AND฀METHODS฀TO฀OBTAIN฀DATA

(OUSEHOLD฀USE 7ATER฀WITHDRAWALS฀FROM฀GROUNDWATER฀WELLS฀AND฀
SURFACE฀WATER�฀RATES฀OF฀RAINWATER฀HARVESTING

)NDUSTRIAL฀USE 7ATER฀WITHDRAWALS฀FROM฀GROUNDWATER฀AND฀
SURFACE฀WATER

!GRICULTURAL฀USE !REA฀UNDER฀IRRIGATION�฀TYPE฀OF฀CROP�฀YIELDS฀PER฀
CROP�฀WATER฀WITHDRAWALS฀FROM฀GROUNDWATER฀
AND฀SURFACE฀WATER�฀QUANTITY฀OF฀WATER฀USED฀BY฀
LIVESTOCK�฀CROP฀EVAPORATIVE฀DEMANDS

'ROUNDWATER฀DISCHARGE�RE

CHARGE฀�RENEWABLE฀AND฀FOSSIL	

3CIENTIlC฀STUDIES�฀MODELS

3URFACE฀WATER฀mOWS 7ATER฀BALANCE฀MODELS�฀OBSERVATIONS฀FROM฀GAUGING฀
STATIONS�฀REMOTE฀SENSING�฀LONG
TERM฀MEAN฀RUNOFF

4OTAL฀SUPPLY฀OF฀TREATED฀WATER 7ATER฀WITHDRAWALS฀FROM฀MUNICIPALITIES�฀NUMBER฀
OF฀HOUSEHOLDS�฀VOLUME฀OF฀WATER฀PROCESSED฀IN฀
TREATMENT฀PLANTS

!CCESSIBILITY฀ 0ROXIMITY฀TO฀HUMANS�฀VARIATION฀OF฀WATER฀mOWS฀
OVER฀TIME�฀MAXIMUM฀TO฀MINIMUM฀RUNOFF฀RATIOS�฀
AMOUNT฀OF฀WATER฀IMPOUNDED฀BY฀DAMS�฀DESALINIZED฀
WATER�฀DEPENDENT฀POPULATION฀PER฀UNIT฀OF฀DELIVERED฀
mOW�฀WATER฀CROWDING฀INDEX฀�POPULATION฀SERVED฀PER฀
MILLION฀CUBIC฀METERS฀PER฀YEAR฀OF฀ACCESSIBLE฀RUNOFF	฀

,OST฀WATER฀mOWS .ET฀EVAPORATION฀�FROM฀IRRIGATION฀COOLING฀TOWERS�฀
RESERVOIRS	

7ATER
RELATED฀PROBLEMS฀ 3ALT฀BUILDUP฀IN฀SOIL�฀AQUIFER฀DEPLETION�฀RISING฀DE

VELOPMENT฀COSTS�฀COMPETITION฀FOR฀WATER฀�DEMAND฀
V�฀SUPPLY฀OF฀FRESHWATER	�฀SALT฀WATER฀INTRUSION฀INTO฀
AQUIFERS�฀GROUNDWATER฀AND฀SURFACE฀WATER฀POLLUTION

%NVIRONMENTAL฀mOWS 7ATER฀REQUIREMENTS฀FOR฀ECOSYSTEM฀TYPES฀AS฀A฀
PERCENTAGE฀OF฀MEAN฀mOW

7ATER฀QUALITY .ITROGEN฀AND�฀PHOSPHORUS฀LOADS�฀PATHOGENS�฀
HEAVY฀METAL฀AND฀PERSISTENT฀ORGANIC฀POLLUTION�

4ABLE฀���฀฀)NDICATORS฀5SED฀TO฀!SSESS฀THE฀1UANTITY฀AND฀1UALITY฀OF฀&RESHWATER
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4ABLE฀���฀฀2IO฀'RANDE�฀%COSYSTEM฀3ERVICE฀$EPENDENCIES�฀4RENDS�฀AND฀)MPACT฀OF฀$RIVERS
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CAN฀BE฀USED฀AS฀AN฀INDICATOR฀OF฀THE฀HEALTH฀OF฀lSHERIES฀�+ARR฀����	�฀
#ONSULTING฀EXPERTS฀AND฀STAKEHOLDERS฀CAN฀HELP฀DETERMINE฀WHICH฀IN

DICATORS฀ARE฀RELEVANT�฀MEANINGFUL�฀UNDERSTANDABLE�฀AND฀MEASURABLE�฀

7HAT฀ARE฀THE฀MAJOR฀DRIVERS฀ALREADY฀AFFECTING฀
THE฀ECOSYSTEM฀SERVICES�฀
!SSESSING฀THE฀CURRENT฀IMPACT฀AND฀TREND฀OF฀DIRECT฀AND฀INDIRECT฀
DRIVERS฀ON฀THE฀ECOSYSTEM฀SERVICES฀BUILDS฀ON฀THE฀PRELIMINARY฀
ASSESSMENT฀OF฀THE฀DECISION�S฀CONTRIBUTION฀TO฀DRIVERS฀IN฀STEP฀ONE�฀
EXPANDING฀IT฀TO฀OTHER฀DRIVERS฀THAT฀MAY฀BE฀AFFECTING฀THE฀SERVICES�

4HE฀LIST฀OF฀DRIVERS฀IN฀CHAPTER฀�฀�PAGE฀��	฀CAN฀AGAIN฀HELP฀
IDENTIFY฀WHICH�฀IF฀ANY�฀DRIVERS฀ARE฀AFFECTING฀THE฀SUPPLY฀OF฀PRIORITY฀
SERVICES�฀%ACH฀DRIVER฀IDENTIlED฀AS฀RELEVANT฀TO฀THE฀SERVICES฀SHOULD฀
BE฀EVALUATED฀IN฀TERMS฀OF฀ITS฀CURRENT฀TREND฀�INCREASING�฀DECREASING�฀
OR฀CONSTANT	฀AND฀ITS฀EFFECT฀ON฀THE฀ECOSYSTEM฀SERVICE�฀฀)NFORMA

TION฀ON฀DRIVERS฀MAY฀BE฀AVAILABLE฀FROM฀STRATEGIC฀ENVIRONMENTAL฀
ASSESSMENTS�฀ENVIRONMENTAL฀IMPACT฀ASSESSMENTS�฀AND฀OTHER฀LOCAL฀
OR฀REGIONAL฀ASSESSMENTS฀CONDUCTED฀IN฀THE฀FOCUS฀AREA�฀/NCE฀INFOR

MATION฀ON฀THE฀CURRENT฀DRIVERS฀HAS฀BEEN฀COLLECTED�฀THE฀POTENTIAL฀
EFFECTS฀OF฀THE฀DECISION฀ON฀THESE฀DRIVERS฀CAN฀BE฀EVALUATED�฀฀

)N฀THE฀CASE฀OF฀2IO฀'RANDE�฀INDIRECT฀DRIVERS฀RELATING฀TO฀THE฀
PRODUCTION฀OF฀MAIZE฀FOR฀BIOMASS฀FUEL฀MIGHT฀INCLUDE฀TECHNOLOGY฀
�LOCAL฀RElNING฀TECHNOLOGY฀DETERMINING฀THE฀TYPE฀OF฀BIOMASS฀THAT฀
CAN฀BE฀PROCESSED	�฀SUBSIDIES฀�NATIONAL฀LEVEL฀SUBSIDIES฀FOR฀BIO

MASS฀FUEL฀CROPS	�฀AND฀FUEL฀STANDARDS฀�STATE฀LEVEL฀FUEL฀STANDARDS฀
THAT฀MANDATE฀A฀BIOFUEL�FOSSIL฀FUEL฀RATIO฀FOR฀GASOLINE	�฀4HE฀PRO

POSED฀BIOFUEL฀RElNERY฀WILL฀INCREASE฀TWO฀EXISTING฀DIRECT฀DRIVERS�฀
LAND฀USE฀CHANGE฀�FURTHER฀CONVERSION฀OF฀FORESTS฀AND฀WETLANDS฀TO฀
CROPLAND฀FOR฀BIOFUEL	฀AND฀POLLUTANT฀DISCHARGES฀�INCREASED฀RUNOFF฀
OF฀PESTICIDES฀AND฀FERTILIZERS฀AS฀A฀RESULT฀OF฀INCREASED฀CROP฀PRODUC

TION	�฀4HESE฀CHANGES฀COULD฀EXACERBATE฀THE฀EXISTING฀DECLINE฀IN฀
FRESHWATER฀QUALITY฀AND฀QUANTITY฀�SEE฀4ABLE฀���	�฀REDUCING฀lSHER

IES฀AND฀OPPORTUNITIES฀FOR฀ECOTOURISM฀AND฀RECREATION�฀

7HAT฀THRESHOLDS฀OR฀IRREVERSIBLE฀CHANGES฀HAVE฀
BEEN฀OBSERVED฀IN฀ECOSYSTEM฀SERVICES�฀
%COSYSTEM฀SERVICES฀DO฀NOT฀ALWAYS฀DECLINE฀OR฀IMPROVE฀IN฀A฀LINEAR฀
AND฀PREDICTABLE฀MANNER�฀4HEY฀MAY฀NATURALLY฀GO฀THROUGH฀CYCLES฀
OF฀COLLAPSE฀AND฀RENEWAL�฀4HEREFORE�฀IT฀IS฀NOT฀AS฀IMPORTANT฀TO฀
MAINTAIN฀A฀lXED฀RELATIONSHIP฀BETWEEN฀PEOPLE฀AND฀ECOSYSTEMS฀
AS฀IT฀IS฀FOR฀SOCIAL฀AND฀ECOLOGICAL฀SYSTEMS฀TO฀BE฀ABLE฀TO฀ADAPT฀TO฀
AND฀BENElT฀FROM฀CHANGE�฀)NCORPORATING฀INFORMATION฀ABOUT฀
ECOSYSTEM฀SERVICE฀CHANGE฀ALLOWS฀DECISION฀MAKERS฀TO฀DISTINGUISH฀
BETWEEN฀STRATEGIES฀THAT฀ARE฀LIKELY฀TO฀ENHANCE฀RESILIENCE฀AND฀
THOSE฀THAT฀MAY฀UNDERMINE฀IT�฀฀

3OMETIMES฀SUDDEN฀AND฀IRREVERSIBLE฀COLLAPSES฀CAN฀OCCUR฀WHEN฀
A฀THRESHOLD฀IS฀CROSSED�฀AS฀WHEN฀lSH฀STOCKS฀DECREASE฀BELOW฀A฀
CERTAIN฀LEVEL฀AND฀CANNOT฀RECOVER�฀฀4HE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT฀IDENTIlED฀SEVERAL฀EXAMPLES฀OF฀IRREVERSIBLE฀ECOSYSTEM฀
CHANGE�฀INCLUDING฀THOSE฀ASSOCIATED฀WITH฀THE฀INTENSIlCATION฀OF฀
AGRICULTURE฀AND฀OVER฀EXPLOITATION฀OF฀CAPTURE฀lSHERIES�฀฀฀!FTER฀
HUNDREDS฀OF฀YEARS฀OF฀EXPLOITATION฀OF฀THE฀.ORTH฀!TLANTIC฀COD฀
lSHERY�฀INCREASED฀lSHING฀PRESSURE฀AND฀AN฀INABILITY฀TO฀ACCURATELY฀
MONITOR฀lSH฀STOCKS฀LED฀TO฀THE฀SUDDEN฀COLLAPSE฀OF฀COD฀STOCKS฀IN฀
THE฀LATE฀����S�฀WHICH฀HAVE฀YET฀TO฀RECOVER�฀AND฀CLOSURE฀OF฀THE฀

lSHERY฀�SEE฀&IGURE฀���	�฀฀)N฀THE฀CASE฀OF฀lSHERIES�฀CONSTANT฀MONI

TORING฀OF฀lSH฀STOCKS฀AND฀ADJUSTMENT฀OF฀CATCHES฀IS฀MORE฀LIKELY฀TO฀
PROMOTE฀A฀RESILIENT฀ECOSYSTEM฀THAN฀IMPLEMENTING฀A฀lXED฀ALLOW

ABLE฀CATCH฀PER฀YEAR฀�'UNDERSON฀AND฀(OLLING฀����	�

7HILE฀IRREVERSIBLE฀CHANGES฀ARE฀OFTEN฀HARD฀TO฀PREDICT�฀MUCH฀
CAN฀BE฀LEARNED฀FROM฀CASE฀STUDIES฀WHERE฀UNPREDICTABLE฀CHANGE฀
HAS฀OCCURRED�฀฀2ESILIENT฀SOCIETIES฀AND฀ECOSYSTEMS฀ARE฀THOSE฀THAT฀
HAVE฀THE฀ABILITY฀TO฀ACCEPT฀AND฀ADAPT฀TO฀CHANGE฀WHILE฀MAINTAIN

ING฀THEIR฀BASIC฀STRUCTURE�฀IDENTITY�฀AND฀FUNCTION�฀฀$EVELOPING฀THE฀
CAPABILITY฀TO฀PREDICT฀ECOSYSTEM฀DISRUPTIONS฀CAN฀HELP฀BUILD฀RESIL

IENCE�฀ALLOWING฀FOR฀TIMELY฀AND฀POTENTIALLY฀PREVENTATIVE฀ACTION�฀฀
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%CONOMIC฀VALUATION฀IS฀THE฀ATTEMPT฀TO฀ASSIGN฀QUANTITATIVE฀
ECONOMIC฀VALUES฀TO฀ECOSYSTEM฀SERVICES�฀INCLUDING฀SERVICES฀THAT฀
ARE฀AT฀LEAST฀PARTIALLY฀CAPTURED฀BY฀THE฀MARKET฀�SUCH฀AS฀PROVISION

ING฀AND฀SOME฀CULTURAL฀SERVICES	฀AND฀THOSE฀THAT฀ARE฀NOT฀CURRENTLY฀
VALUED฀IN฀THE฀MARKETPLACE฀AT฀ALL฀�FOR฀INSTANCE�฀REGULATING฀SERVICES฀

&IGURE฀���฀฀฀6ALUE฀OF฀SERVICES฀PROVIDED฀BY฀CONVERTED฀AND฀฀
SUSTAINABLY฀MANAGED฀ECOSYSTEMS
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SUCH฀AS฀COASTAL฀PROTECTION฀AND฀EROSION฀CONTROL	�฀฀4HE฀RESULT

ING฀INFORMATION฀CAN฀DRAW฀ATTENTION฀TO฀THE฀VALUE฀OF฀ECOSYSTEM฀
SERVICES฀THAT฀MIGHT฀OTHERWISE฀BE฀IGNORED฀WHEN฀MAKING฀MANAGE

MENT฀DECISIONS�฀AND฀CAN฀BE฀USED฀TO฀INFORM฀THE฀IDENTIlCATION฀OF฀
RISKS฀AND฀OPPORTUNITIES฀AS฀DESCRIBED฀IN฀STEP฀lVE฀BELOW�฀฀

!฀DECISION฀MAKER�S฀GOALS฀WILL฀DETERMINE฀WHETHER฀ECONOMIC฀VALUA

TION฀IS฀NECESSARY�฀THEREFORE�฀THIS฀STEP฀IS฀OPTIONAL�฀)N฀SOME฀CASES�฀IT฀MAY฀
BE฀MORE฀IMPORTANT฀TO฀EXAMINE฀HEALTH฀OR฀POVERTY฀IMPACTS฀OF฀ECOSYS

TEM฀CHANGE�฀AS฀OPPOSED฀TO฀ECONOMIC฀IMPACTS�฀฀)N฀OTHER฀INSTANCES฀
ECONOMIC฀VALUATION฀CAN฀SERVE฀A฀NUMBER฀OF฀PURPOSES�฀INCLUDING�฀

฀#OMMUNICATING฀THE฀VALUE฀OF฀ECOSYSTEM฀SERVICES฀BY฀HIGH

LIGHTING฀THEIR฀ECONOMIC฀CONTRIBUTIONS฀TO฀SOCIETAL฀GOALS�฀&OR฀
EXAMPLE�฀A฀STUDY฀OF฀#ANADA�S฀BOREAL฀FOREST฀ESTIMATED฀ITS฀VAL

UE฀IN฀NATURAL฀CAPITAL฀TO฀BE฀�����฀BILLION฀IN฀����฀�!NIELSKI฀
AND฀7ILSON฀����	�฀4HESE฀VALUES฀ARE฀USEFUL฀TO฀GOVERNMENTS฀
WHEN฀DECIDING฀HOW฀LAND฀SHOULD฀BE฀USED�฀
฀#OMPARING฀THE฀COST
EFFECTIVENESS฀OF฀AN฀INVESTMENT�฀&OR฀
EXAMPLE�฀.EW฀9ORK฀#ITY฀COMPARED฀THE฀COST
EFFECTIVENESS฀OF฀
MAINTAINING฀NATURAL฀ECOSYSTEM
BASED฀WATER฀PURIlCATION฀SERVICES฀
WITH฀CONSTRUCTING฀AND฀OPERATING฀A฀lLTRATION฀PLANT฀�SEE฀"OX฀���	�
฀%VALUATING฀THE฀IMPACTS฀OF฀DEVELOPMENT฀POLICIES�฀4HIS฀
COULD฀INCLUDE฀EVALUATING฀THE฀ECOSYSTEM฀SERVICE฀COSTS฀
ASSOCIATED฀WITH฀HABITAT฀CONVERSION�฀RUNOFF�฀OR฀POLLUTANT฀
DISCHARGE�฀)T฀COULD฀ALSO฀INCLUDE฀LOOKING฀AT฀THE฀BENElTS฀OF฀
INCREASED฀INVESTMENT฀IN฀ENFORCING฀ENVIRONMENTAL฀REGULA

TION฀AND฀IN฀STRENGTHENING฀RESOURCE฀MANAGEMENT�฀!฀NUM

BER฀OF฀STUDIES฀HAVE฀LOOKED฀AT฀THE฀VALUE฀OF฀ECOSYSTEMS฀UNDER฀

s

s

s

DIFFERENT฀TYPES฀OF฀USE�฀3OME฀OF฀THESE฀HAVE฀FOUND฀THAT฀THE฀
VALUE฀OF฀SERVICES฀PROVIDED฀BY฀AN฀INTACT฀ECOSYSTEM฀EXCEEDS฀
THE฀VALUE฀OF฀A฀CONVERTED฀ECOSYSTEM฀BY฀TWO฀TIMES฀OR฀MORE฀
�SEE฀&IGURE฀���	�
฀"UILDING฀MARKETS฀FOR฀ECOSYSTEM฀SERVICES�฀'LOBAL฀CARBON฀MARKETS฀
AND฀PAYMENT฀FOR฀ECOSYSTEM฀SERVICE฀INITIATIVES฀SUCH฀AS฀THE฀#OSTA฀
2ICAN฀SCHEME฀TO฀PAY฀FOREST฀OWNERS฀FOR฀WATERSHED฀PROTECTION฀
�SEE฀4ABLE฀���	฀ARE฀EXAMPLES฀OF฀NOVEL฀ECOSYSTEM฀SERVICE฀MARKETS฀
BASED฀ON฀THE฀ECONOMIC฀VALUATION฀OF฀ECOSYSTEM฀SERVICES�

2ESEARCHERS฀HAVE฀DEVELOPED฀A฀NUMBER฀OF฀METHODS฀TO฀QUAN

TIFY฀THE฀VALUES฀ASSOCIATED฀WITH฀ECOSYSTEMS฀�SEE฀4ABLE฀���	�฀฀4HE฀
VALUES฀FALL฀INTO฀THREE฀CATEGORIES�฀WHICH฀COMBINE฀TO฀CREATE฀THE฀
4OTAL฀%CONOMIC฀6ALUE฀OF฀AN฀ECOSYSTEM�฀฀

฀$IRECT฀USE฀VALUES฀INCLUDE฀PROVISIONING฀SERVICES฀�CROPS�฀TIMBER�฀
ETC�	฀AND฀NON
CONSUMPTIVE฀USE฀�PHOTOGRAPHY�฀TOURISM�฀ETC�	�฀฀
฀)NDIRECT฀USE฀VALUES฀INCLUDE฀THE฀REGULATING฀SERVICES฀OF฀WATER฀
lLTRATION฀BY฀WETLANDS�฀FOR฀EXAMPLE�฀OR฀THE฀NATURAL฀HAZARD฀
PROTECTION฀PROVIDED฀BY฀MANGROVES�฀
฀.ON
USE฀VALUES฀INCLUDE�฀FOR฀EXAMPLE�฀ANY฀DELIGHT฀WE฀TAKE฀IN฀
THE฀EXISTENCE฀OF฀A฀PANDA฀OR฀MOUNTAIN�฀OR฀THE฀IMPORTANCE฀
WE฀PLACE฀ON฀PRESERVING฀THAT฀RESOURCE฀FOR฀OUR฀CHILDREN�฀

$IRECT฀USE฀VALUES฀TEND฀TO฀BE฀THE฀EASIEST฀TO฀ACCOUNT฀FOR�฀BE

CAUSE฀THEY฀ARE฀OFTEN฀PART฀OF฀FORMAL฀MARKETS�฀SUCH฀AS฀THE฀PROlTS฀
FROM฀THE฀SALE฀OF฀FOREST฀PRODUCTS�฀/THER฀VALUES฀ARE฀MORE฀DIFlCULT฀
TO฀MEASURE�฀.ON
USE฀VALUES฀ARE฀PARTICULARLY฀CHALLENGING�฀AND฀CAN฀

s

s

s

s

4ABLE฀���฀฀#OMMON฀%CONOMIC฀6ALUATION฀-ETHODS

-ETHOD !PPROACH !PPLICATIONS

%FFECT฀ON฀฀
PRODUCTIVITY

4RACE฀IMPACT฀OF฀CHANGE฀IN฀ECOSYSTEM฀CONDITION฀ON฀THE฀PRODUCED฀
GOODS

!NY฀IMPACT฀THAT฀AFFECTS฀PRODUCED฀GOODS฀�E�G��฀DECLINES฀
IN฀SOIL฀QUALITY฀AFFECTING฀AGRICULTURAL฀PRODUCTION	

#OST฀OF฀ILLNESS�฀฀
HUMAN฀CAPITAL

4RACE฀IMPACT฀OF฀CHANGE฀IN฀ECOSYSTEM฀SERVICES฀ON฀MORBIDITY฀AND฀
MORTALITY

!NY฀IMPACT฀THAT฀AFFECTS฀HEALTH฀�E�G��฀AIR฀OR฀WATER฀฀
POLLUTION	

2EPLACEMENT฀COST 5SE฀COST฀OF฀REPLACING฀THE฀LOST฀GOOD฀OR฀SERVICE !NY฀LOSS฀OF฀GOODS฀OR฀SERVICES฀�E�G��฀PREVIOUSLY฀CLEAN฀
WATER฀THAT฀NOW฀HAS฀TO฀BE฀PURIlED฀IN฀A฀PLANT�฀SHORELINE฀
PROTECTION฀ONCE฀PROVIDED฀BY฀MANGROVES฀OR฀REEFS	

4RAVEL฀COST $ERIVE฀DEMAND฀CURVE฀FROM฀DATA฀ON฀ACTUAL฀TRAVEL฀COSTS฀TO฀ESTIMATE฀
RECREATIONAL฀USE฀VALUE

2ECREATION�฀TOURISM

(EDONIC฀PRICES %XTRACT฀EFFECT฀OF฀ENVIRONMENTAL฀FACTORS฀ON฀PRICE฀OF฀GOODS฀THAT฀INCLUDE฀
THOSE฀FACTORS

!IR฀QUALITY�฀SCENIC฀BEAUTY�฀CULTURAL฀BENElTS฀�E�G��฀THE฀
HIGHER฀MARKET฀VALUE฀OF฀WATERFRONT฀PROPERTY�฀OR฀HOUSES฀
NEXT฀TO฀GREEN฀SPACES	

!VOIDED฀DAMAGES -ODEL฀COMPARISON฀OF฀THE฀DAMAGES฀AVOIDED฀BY฀HAVING฀PROTECTION฀
AGAINST฀NATURAL฀DISASTER฀EVENTS฀SUCH฀AS฀EARTHQUAKES�฀HURRICANES�฀AND฀
mOODING

3HORELINE฀PROTECTION฀SERVICES�฀EROSION฀REDUCTION�฀ETC�฀

#ONTINGENT฀฀
VALUATION

!SK฀RESPONDENTS฀DIRECTLY฀THEIR฀WILLINGNESS฀TO฀PAY฀FOR฀A฀SPECIlED฀SERVICE !NY฀SERVICE฀�E�G��฀WILLINGNESS฀TO฀PAY฀TO฀KEEP฀A฀LOCAL฀฀
FOREST฀INTACT	�฀CAN฀BE฀USED฀TO฀ESTIMATE฀CONSUMER฀
SURPLUS฀�THE฀BENElT฀ABOVE฀ACTUAL฀EXPENDITURE	�฀SOCIAL฀
VALUE�฀AND฀EXISTENCE฀VALUE

#HOICE฀MODELING !SK฀RESPONDENTS฀TO฀CHOOSE฀THEIR฀PREFERRED฀OPTION฀FROM฀A฀SET฀OF฀ALTER

NATIVES฀WITH฀PARTICULAR฀ATTRIBUTES

!NY฀SERVICE

"ENElTS฀TRANSFER 5SE฀RESULTS฀OBTAINED฀IN฀ONE฀CONTEXT฀IN฀A฀DIFFERENT฀CONTEXT฀�E�G��฀ESTI

MATING฀THE฀VALUE฀OF฀ONE฀FOREST฀USING฀THE฀CALCULATED฀ECONOMIC฀VALUE฀OF฀
A฀DIFFERENT฀FOREST฀OF฀A฀SIMILAR฀SIZE฀AND฀TYPE	

!NY฀SERVICE฀FOR฀WHICH฀SUITABLE฀COMPARISON฀STUDIES฀ARE฀
AVAILABLE

3OURCE�฀!DAPTED฀FROM฀-!฀����B�
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TYPICALLY฀ONLY฀BE฀ESTIMATED฀THROUGH฀A฀TECHNIQUE฀CALLED฀CONTINGENT฀
VALUATION�฀IN฀WHICH฀SURVEYS฀ARE฀CONDUCTED฀OF฀PEOPLE�S฀hWILLING

NESS฀TO฀PAYv฀FOR฀THE฀VALUE฀IN฀QUESTION�฀!LTHOUGH฀SOME฀VALUATIONS฀
ATTEMPT฀TO฀ESTIMATE฀4OTAL฀%CONOMIC฀6ALUE�฀MOST฀STUDIES฀ONLY฀
COVER฀A฀SUBSET฀OF฀THE฀COMPONENT฀VALUES�฀AND฀HENCE฀NEED฀TO฀BE฀
CONSIDERED฀LOWER
BOUND฀ESTIMATES฀ON฀ECOSYSTEM฀VALUE�

,IMITATIONS฀OF฀ECONOMIC฀VALUATION
!฀MAJOR฀LIMITATION฀OF฀ECONOMIC฀VALUATION฀IS฀THAT฀THE฀RESULT

ING฀ESTIMATES฀ARE฀OFTEN฀HIGHLY฀SUBJECTIVE�฀BEING฀SENSITIVE฀TO฀
BOTH฀THE฀METHODS฀SELECTED฀AND฀ASSUMPTIONS฀USED�฀4HE฀SELECTED฀
ECOSYSTEM฀SERVICES฀TO฀BE฀VALUED�฀COUPLED฀WITH฀ASSUMPTIONS฀
ON฀PERIOD฀OF฀VALUATION฀�NUMBER฀OF฀YEARS	฀AND฀DISCOUNT฀RATE฀
�REmECTING฀HOW฀WE฀VALUE฀THE฀FUTURE	�฀WILL฀HAVE฀PROFOUND฀EFFECTS฀
ON฀THE฀ESTIMATES฀PRODUCED�฀3OME฀TECHNIQUES฀FOCUS฀ON฀NARROW�฀
MARKETABLE฀GOODS฀AND฀SERVICES�฀WHICH฀CAN฀BE฀MORE฀ACCURATELY฀
ESTIMATED�฀BUT฀OMIT฀IMPORTANT฀NON
MARKET฀AND฀NON
USE฀VALUES�฀
)N฀ADDITION�฀INACCURACIES฀EXIST฀BECAUSE฀OF฀INCOMPLETE฀UNDER

STANDING฀OF฀COMPLEX฀ECOSYSTEM฀PROCESSES฀AND฀INHERENT฀BIOLOGI

CAL฀UNCERTAINTIES฀�FOR฀EXAMPLE�฀HOW฀MUCH฀WETLAND฀IS฀REQUIRED฀
TO฀PROVIDE฀SUFlCIENT฀mOOD฀REGULATION฀OR฀WATER฀lLTRATION฀FOR฀A฀
POPULATION	�

&INALLY�฀PEOPLE฀ARE฀SOMETIMES฀SUSPICIOUS฀OF฀VALUATION฀ESTI

MATES฀BECAUSE฀THEY฀WORRY฀THE฀ESTIMATES฀HAVE฀BEEN฀DEVELOPED฀
�PERHAPS฀INmATED	฀WITH฀AN฀AGENDA฀IN฀MIND�฀/THERS฀OBJECT฀TO฀
ECONOMIC฀VALUATION฀OF฀ECOSYSTEMS฀BECAUSE฀ECOSYSTEMS฀HAVE฀
INTRINSIC฀VALUE�INDEPENDENT฀OF฀THE฀SERVICES฀THEY฀PROVIDE฀TO฀
HUMANS�THAT฀CANNOT฀BE฀QUANTIlED�฀

0RACTICAL฀CONSIDERATIONS฀IN฀฀
IMPLEMENTING฀ECONOMIC฀VALUATIONS
!฀NUMBER฀OF฀CONSIDERATIONS฀CAN฀IMPROVE฀THE฀USEFULNESS฀OF฀
ECONOMIC฀VALUATIONS฀AND฀INCREASE฀THE฀LIKELIHOOD฀THAT฀DECISION฀
MAKERS฀WILL฀ACCEPT฀AND฀TAKE฀THE฀RESULTING฀VALUES฀INTO฀ACCOUNT�฀

฀#ONDUCT฀THE฀ANALYSIS฀USING฀A฀CLEAR฀AND฀FULLY฀DISCLOSED฀
METHOD�฀"E฀CLEAR฀FROM฀THE฀START฀ON฀THE฀ASSUMPTIONS฀USED฀
AND฀LIMITATIONS฀OF฀THE฀RESULTS�
฀%NGAGE฀LOCAL฀STAKEHOLDERS฀IN฀THE฀PROCESS�฀"UILDING฀LOCAL฀
CAPACITY฀TO฀UNDERTAKE฀VALUATIONS฀OR฀USE฀THE฀RESULTS฀OF฀A฀
VALUATION฀CAN฀CONTRIBUTE฀TO฀GREATER฀UNDERSTANDING฀OF฀THE฀
VALUE฀OF฀ECOSYSTEMS฀TO฀SOCIETY฀AND฀INFORM฀MORE฀ROBUST฀
DEVELOPMENT฀STRATEGIES�฀
฀$EVELOP฀ESTIMATES฀BASED฀ON฀EXISTING฀DATA฀AND฀INFORMATION฀
SYSTEMS฀WHENEVER฀POSSIBLE฀�SEE฀"OX฀���	�฀-AKING฀USE฀OF฀
INFORMATION฀ROUTINELY฀COLLECTED฀BY฀EXISTING฀INSTITUTIONS฀
INCREASES฀THE฀LIKELIHOOD฀OF฀SIMILAR฀VALUATIONS฀BEING฀IMPLE

MENTED฀IN฀THE฀FUTURE�฀ALLOWING฀EXAMINATION฀OF฀CHANGE฀OVER฀
TIME�฀3URVEYS฀CAN฀PROVIDE฀VALUABLE฀INFORMATION�฀BUT฀ARE฀
SOMEWHAT฀SUBJECTIVE�฀AND฀MAY฀BE฀ONE
TIME฀EVENTS�฀UNLESS฀
THERE฀IS฀CAPACITY฀TO฀REPEAT฀THE฀SURVEY฀IN฀THE฀FUTURE�฀
฀3TRIVE฀FOR฀REALISTIC฀AND฀ACCURATE฀RESULTS�฀)F฀RESULTS฀PROVE฀
SMALLER฀THAN฀DESIRED�฀DOCUMENT฀THE฀REASONS�฀AND฀CLEARLY฀
NOTE฀WHAT฀IS฀INCLUDED฀AND฀NOT�฀)NmATING฀RESULTS฀WILL฀LIKELY฀
DISCREDIT฀THE฀EFFORT�

s

s

s
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)DENTIFYING฀THE฀ECOSYSTEM฀SERVICEnRELATED฀RISKS฀AND฀OPPORTU

NITIES฀ASSOCIATED฀WITH฀A฀DECISION฀INVOLVES฀USING฀THE฀INFORMATION฀
GATHERED฀IN฀EARLIER฀STEPS�฀3TEP฀lVE฀CAN฀ALSO฀DRAW฀ON฀THE฀RESULTS฀
OF฀ANY฀SCENARIOS฀�SEE฀CHAPTER฀�	฀THAT฀EXPLORE฀HOW฀ECOSYSTEM฀
SERVICES฀MAY฀CHANGE฀IN฀THE฀FUTURE�

2ISKS฀AND฀OPPORTUNITIES฀CAN฀RELATE฀TO฀BOTH฀THE฀DEPENDENCE฀
OF฀THE฀DECISION�S฀GOALS฀ON฀ECOSYSTEM฀SERVICES฀AND฀HOW฀THE฀DECI

SION฀AFFECTS฀SERVICES฀THAT฀OTHER฀STAKEHOLDERS฀RELY฀ON�฀1UESTIONS฀
TO฀CONSIDER฀WHEN฀IDENTIFYING฀RISKS฀AND฀OPPORTUNITIES฀ASSOCIATED฀
WITH฀ECOSYSTEM฀SERVICE฀DEPENDENCIES฀AND฀IMPACTS฀INCLUDE�

฀$OES฀THE฀DECISION฀DEPEND฀ON฀ECOSYSTEM฀SERVICES฀THAT฀WERE฀
EITHER฀PREVIOUSLY฀UNRECOGNIZED฀OR฀IN฀POORER฀CONDITION฀THAN฀
PREVIOUSLY฀KNOWN�฀฀

$EVELOPMENT฀PLANNERS฀IN฀4ANZANIA�฀FOR฀EXAMPLE�฀LEARNED฀
THAT฀ACHIEVING฀THEIR฀POVERTY฀REDUCTION฀GOAL฀DEPENDED฀SIGNIl

CANTLY฀ON฀PROMOTING฀MANAGEMENT฀OF฀CATCHMENTS฀TO฀ENSURE฀
SUFlCIENT฀WATER฀AND฀ENERGY฀WAS฀AVAILABLE฀TO฀SUPPORT฀PEOPLE�S฀
LIVELIHOODS฀IN฀RURAL฀AREAS฀�5NITED฀2EPUBLIC฀OF฀4ANZANIA฀����	�฀
)N฀2IO฀'RANDE�฀THE฀RISK฀OF฀mOODING฀IS฀WELL฀RECOGNIZED�฀฀(OW

EVER�฀THE฀ECOSYSTEM฀SERVICES฀ASSESSMENT฀BROUGHT฀TO฀LIGHT฀THE฀ROLE฀
OF฀DEFORESTATION฀AND฀WETLAND฀LOSS฀IN฀EXACERBATING฀THE฀EFFECT฀OF฀
STORMS฀AND฀DEGRADING฀WATER฀QUALITY�฀A฀RISK฀THAT฀WAS฀NOT฀PREVI

OUSLY฀BROADLY฀UNDERSTOOD�฀

฀#OULD฀THE฀GOALS฀OF฀THE฀DECISION฀BE฀JEOPARDIZED฀BECAUSE฀USERS฀
ARE฀COMPETING฀FOR฀AN฀ECOSYSTEM฀SERVICE฀IN฀LIMITED฀SUPPLY�฀฀)F฀SO�฀
ARE฀COST
EFFECTIVE฀SUBSTITUTES฀AVAILABLE�฀

s

s

4HE฀#ARIBBEAN฀REGION฀HAS฀SEEN฀INCREASINGLY฀SEVERE฀THREATS฀TO฀ITS฀COASTAL฀
RESOURCES฀OVER฀THE฀PAST฀DECADE�฀AND฀FACES฀DIFlCULT฀DECISIONS฀REGARDING฀
TRADE
OFFS฀BETWEEN฀CERTAIN฀TYPES฀OF฀DEVELOPMENT฀AND฀TOURISM฀AND฀FURTHER฀
DEGRADATION฀OF฀ITS฀NATURAL฀RESOURCES�฀!฀VALUATION฀EFFORT฀LED฀BY฀THE฀7ORLD฀
2ESOURCES฀)NSTITUTE฀HAS฀PRODUCED฀A฀STANDARDIZED฀METHOD฀THAT฀CAN฀ESTIMATE฀
THE฀ECONOMIC฀VALUE฀OF฀CORAL฀REEF฀AND฀MANGROVE฀ECOSYSTEMS฀AND฀CAN฀
INFORM฀POLICY฀DECISIONS฀IN฀THE฀REGION�

4HE฀METHOD฀RELIES฀PRIMARILY฀ON฀EXISTING�฀PUBLICLY฀AVAILABLE฀DATA�฀AND฀IS฀DE

SIGNED฀AS฀A฀COLLABORATIVE฀PROCESS฀INCLUDING฀GOVERNMENT฀AGENCIES฀AND฀LOCAL฀
.'/S฀IN฀ORDER฀TO฀INFORM฀DECISION฀MAKING฀ACROSS฀LEVELS�฀0ILOT฀APPLICATIONS฀IN฀
4OBAGO฀AND฀3T�฀,UCIA�฀AND฀A฀CURRENT฀APPLICATION฀IN฀"ELIZE�฀EVALUATE฀THE฀AN

NUAL฀NET฀BENElTS฀FROM฀CORAL฀REEF฀AND฀MANGROVE
ASSOCIATED฀lSHERIES�฀TOUR

ISM�฀AND฀SHORELINE฀PROTECTION฀SERVICES�฀"ECAUSE฀IT฀COUNTS฀ONLY฀hUSEv฀VALUES฀
RATHER฀THAN฀RELYING฀ON฀EXTENSIVE฀SURVEYS�฀THE฀METHOD฀DERIVES฀LOWER
BOUND฀
ESTIMATES฀OF฀ECOSYSTEM฀VALUE�฀4HE฀METHOD฀CAN฀ALSO฀BE฀USED฀TO฀EVALUATE฀
POTENTIAL฀GAINS฀OR฀LOSSES฀IN฀VALUE฀BY฀ANALYZING฀POLICY฀AND฀MANAGEMENT฀
SCENARIOS฀WITH฀DIFFERENT฀PREDICTED฀ECOSYSTEM฀CONDITIONS�฀

/THER฀EXAMPLES฀OF฀VALUATION฀IN฀PRACTICE฀INCLUDE฀.EW฀9ORK฀#ITY�S฀USE฀OF฀
THE฀#ATSKILLS฀�"OX฀���	฀AND฀THE฀CONVERSION฀OF฀MANGROVES฀TO฀SHRIMP฀FARMS฀
�&IGURE฀���	�

"OX฀���฀฀฀%CONOMIC฀6ALUATION฀IN฀0RACTICE�฀6ALUING฀฀
#OASTAL฀2ESOURCES฀IN฀THE฀#ARIBBEAN
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$ECISION 'OAL %XAMPLE฀฀
WINNERS

%COSYSTEM฀SERVICES฀
DECREASED %XAMPLE฀LOSERS

)NCREASING฀ONE฀SERVICE฀AT฀THE฀EXPENSE฀OF฀OTHER฀SERVICES

$RAINING฀WETLANDS฀FOR฀฀
FARMING

)NCREASE฀CROPS�฀
LIVESTOCK

&ARMERS�฀CONSUMERS .ATURAL฀HAZARD฀REGULATION�฀
WATER฀lLTRATION฀AND฀TREATMENT

,OCAL฀COMMUNITIES฀INCLUDING฀FARMERS฀
AND฀SOME฀DOWNSTREAM฀USERS฀OF฀
FRESHWATER

)NCREASING฀FERTILIZER฀฀
APPLICATION

)NCREASE฀CROPS &ARMERS�฀CONSUMERS &ISHERIES�฀TOURISM฀�AS฀A฀RESULT฀
OF฀DEAD฀ZONES฀CREATED฀BY฀
EXCESSIVE฀NUTRIENTS	

&ISHERIES฀INDUSTRY�฀COASTAL฀COMMUNI

TIES�฀TOURISM฀OPERATORS

#ONVERTING฀FOREST฀TO฀฀
AGRICULTURE

)NCREASE฀TIMBER฀
�TEMPORARILY	�฀
CROPS�฀LIVESTOCK�฀
AND฀BIOFUELS

,OGGING฀COMPANIES�฀
FARMERS�฀
CONSUMERS฀

#LIMATE฀AND฀WATER฀REGULA

TION�฀EROSION฀CONTROL�฀TIMBER�฀
CULTURAL฀SERVICES

,OCAL฀COMMUNITIES�฀GLOBAL฀฀
COMMUNITY฀�FROM฀CLIMATE฀CHANGE	�฀
LOCAL฀CULTURES

#ONVERTING฀ECOSYSTEMS฀AND฀THEIR฀SERVICES฀INTO฀BUILT฀ASSETS

#OASTAL฀DEVELOPMENT )NCREASE฀CAPITAL฀
ASSETS�฀CREATE฀JOBS

,OCAL฀ECONOMY�฀฀
GOVERNMENT�฀฀
DEVELOPERS

.ATURAL฀HAZARD฀REGULATION�฀
lSHERIES฀�AS฀A฀RESULT฀OF฀REMOVAL฀
OF฀MANGROVE฀FORESTS฀OR฀฀
WETLANDS	

#OASTAL฀COMMUNITIES�฀lSHERIES฀฀
INDUSTRY฀�LOCAL฀AND฀FOREIGN	�฀฀
INCREASED฀RISKS฀TO฀COASTAL฀BUSINESSES

2ESIDENTIAL฀DEVELOPMENT฀
REPLACING฀FORESTS�฀AGRICULTURE฀
OR฀WETLANDS

)NCREASE฀CAPITAL฀
ASSETS�฀CREATE฀JOBS

,OCAL฀ECONOMY�฀GOV

ERNMENT�฀DEVELOPERS�฀
HOME฀BUYERS

%COSYSTEM฀SERVICES฀ASSOCIATED฀
WITH฀REMOVED฀ECOSYSTEMS

,OCAL฀COMMUNITIES�฀ORIGINAL฀PROPERTY฀
OWNERS฀AND฀DOWNSTREAM฀COMMUNITIES

#OMPETITION฀AMONG฀DIFFERENT฀USERS฀FOR฀LIMITED฀SERVICES

)NCREASED฀PRODUCTION฀OF฀
BIOFUEL

2EDUCE฀DEPEN

DENCY฀ON฀FOREIGN฀
ENERGY฀

%NERGY฀CONSUMERS�฀
FARMERS�฀
GOVERNMENT฀

5SE฀OF฀CROPS฀FOR฀BIOFUELS฀
INSTEAD฀OF฀FOOD

#ONSUMERS฀�RISING฀FOOD฀PRICES	�฀
LIVESTOCK฀INDUSTRY฀

)NCREASED฀WATER฀USE฀IN฀฀
UPSTREAM฀COMMUNITIES

$EVELOP฀UPSTREAM฀
AREAS

5PSTREAM฀COMMUNI

TIES�฀INDUSTRIES

7ATER฀DOWNSTREAM $OWNSTREAM฀COMMUNITIES�฀฀
INDUSTRIES

4ABLE฀���฀฀%XAMPLES฀OF฀%COSYSTEM฀3ERVICE฀4RADE
OFFS

4HE฀SCENARIOS฀IN฀THE฀2IO฀'RANDE฀STORY฀HIGHLIGHT฀THE฀POTEN

TIAL฀FOR฀COMPETITION฀AMONG฀USERS฀OF฀MAIZE฀FOR฀FOOD฀AND฀FUEL฀AND฀
NOTE฀THAT฀IMPORTS฀OF฀FOOD฀MIGHT฀BE฀NEEDED฀�SEE฀CHAPTER฀�	�฀)N฀
THE฀REAL฀WORLD�฀-EXICO�S฀EXPERIENCE฀SHOWS฀THAT฀THE฀SUBSTITUTE฀
MIGHT฀NOT฀BE฀AS฀HEALTHY฀OR฀INEXPENSIVE฀AS฀LOCAL฀FOOD�฀)N฀THE฀lRST฀
MONTH฀OF฀�����฀-EXICANS฀FACED฀PRICES฀FOR฀TORTILLAS฀THAT฀HAD฀
MORE฀THAN฀TRIPLED฀IN฀SIX฀MONTHS฀WHEN฀MAIZE฀PRICES฀ROSE฀AS฀A฀RE

SULT฀OF฀THE฀RAPIDLY฀GROWING฀DEMAND฀FOR฀ETHANOL฀ALSO฀MADE฀FROM฀
CORN�฀0OORER฀-EXICANS฀SUBSTITUTED฀CHEAPER฀BUT฀LESS฀NUTRITIOUS฀
NOODLES฀FOR฀TORTILLAS฀�2OIG
&RANZIA฀����	�฀

฀!RE฀THERE฀ANY฀UNFORESEEN฀IMPACTS฀OF฀THE฀DECISION฀ON฀ECOSYSTEM฀
SERVICES฀THAT฀OTHERS฀DEPEND฀ON฀FOR฀THEIR฀WELL
BEING�

)N฀2IO฀'RANDE฀THE฀ASSESSMENT฀REVEALED฀THAT฀A฀BIOFUEL฀STRATEGY฀
THAT฀DID฀NOT฀CONSIDER฀THE฀DEPENDENCE฀AND฀IMPACTS฀ON฀ECOSYS

TEM฀SERVICES฀COULD฀RESULT฀IN฀THE฀CONVERSION฀OF฀LARGE฀AMOUNTS฀
OF฀LAND฀NOW฀FORESTED฀TO฀GROWING฀CROPS฀FOR฀BIOFUEL�฀4HIS฀WOULD฀
AFFECT฀THE฀WATERSHED�S฀ALREADY฀DEGRADED฀CAPACITY฀TO฀REDUCE฀
mOODWATERS฀AND฀lLTER฀DRINKING฀WATER�฀(IGHER฀RATES฀OF฀RUNOFF฀
FROM฀INCREASED฀FERTILIZER฀AND฀PESTICIDE฀USE฀AFTER฀STORMS฀WOULD฀
LIKELY฀HAVE฀A฀NEGATIVE฀IMPACT฀ON฀WATER฀QUALITY�

s

7HEN฀IDENTIFYING฀RISKS฀AND฀OPPORTUNITIES�฀IT฀CAN฀BE฀HELPFUL฀
TO฀THINK฀OF฀ECOSYSTEM฀SERVICE฀CHANGES฀IN฀TERMS฀OF฀TRADE
OFFS�฀฀
4RADE
OFFS฀ARISE฀FROM฀MANAGEMENT฀CHOICES฀OR฀ACTIONS฀THAT฀
INTENTIONALLY฀OR฀OTHERWISE฀ALTER฀THE฀QUANTITY฀OR฀QUALITY฀OF฀AN฀
ECOSYSTEM฀SERVICE฀IN฀ORDER฀TO฀ACHIEVE฀A฀GOAL�฀

!SSESSING฀TRADE
OFFS฀INVOLVES฀IDENTIFYING฀THE฀DIFFERENT฀GROUPS฀
THAT฀WILL฀WIN฀AND฀LOSE฀IN฀THE฀SHORT฀TERM฀AS฀WELL฀AS฀THE฀LONG฀TERM฀
AS฀A฀RESULT฀OF฀CHANGES฀TO฀ECOSYSTEM฀SERVICES�฀4RADE
OFFS฀CAN฀IN

VOLVE฀ECONOMIC฀LOSSES฀�SEE฀PREVIOUS฀STEP	�฀OR฀LOSSES฀TO฀THE฀HEALTH฀
AND฀WELL
BEING฀OF฀CERTAIN฀POPULATIONS฀�SEE฀4ABLE฀���	�฀฀&OR฀
EXAMPLE�฀A฀STUDY฀BY฀THE฀4RUST฀FOR฀0UBLIC฀,ANDS฀AND฀THE฀!MERI

CAN฀7ATER฀7ORKS฀!SSOCIATION฀IN฀THE฀5NITED฀3TATES฀ANALYZED฀
THE฀RELATIONSHIP฀BETWEEN฀WATERSHED฀FOREST฀COVER฀AND฀MUNICIPAL฀
WATER฀TREATMENT฀COSTS�฀)N฀��฀WATERSHEDS�฀THEY฀FOUND฀THAT฀EVERY฀
��฀PERCENT฀LOSS฀IN฀FOREST฀COVER฀LEADS฀TO฀A฀��฀PERCENT฀INCREASE฀IN฀
WATER฀TREATMENT฀COSTS�฀!LTHOUGH฀SOME฀PEOPLE฀WOULD฀BENElT฀
FROM฀FOREST฀CLEARING฀�FOR฀EITHER฀TIMBER฀OR฀LAND฀DEVELOPMENT	�฀A฀
GREATER฀NUMBER฀OF฀PEOPLE฀WOULD฀BE฀AFFECTED฀BY฀THE฀LOSS฀OF฀THE฀
ECOSYSTEM฀SERVICE฀OF฀WATER฀lLTRATION฀AND฀PURIlCATION�฀AND฀HAVE฀
TO฀PAY฀MORE฀FOR฀THEIR฀DRINKING฀WATER฀�%RNST฀����	�฀

3EVERAL฀TOOLS฀CAN฀HELP฀IDENTIFY฀AND฀ASSESS฀ECOSYSTEM฀SERVICE฀
TRADE
OFFS฀IN฀RELATION฀TO฀HUMAN฀WELL
BEING฀�SEE฀"OX฀���	�฀฀฀
!PPROACHES฀SUCH฀AS฀hPOVERTY฀AND฀ECOSYSTEM฀SERVICE฀MAPPINGv฀
CAN฀HELP฀ASSESS฀THE฀IMPACTS฀ON฀VULNERABLE฀GROUPS�฀SUCH฀AS฀THE฀
RURAL฀POOR�฀BY฀ASSESSING฀THE฀LINKS฀BETWEEN฀ECOSYSTEM฀SERVICES฀AND฀
INDICATORS฀OF฀POVERTY�฀฀%CONOMIC฀VALUATION฀�SEE฀STEP฀FOUR	฀IS฀ALSO฀
AN฀INCREASINGLY฀POPULAR฀TOOL฀FOR฀ASSESSING฀AND฀COMMUNICATING฀THE฀
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ECONOMIC฀IMPACTS฀OF฀CHANGES฀IN฀THE฀SUPPLY฀OF฀ECOSYSTEM฀SERVICES�฀
)N฀THE฀CASE฀OF฀2IO฀'RANDE�S฀DEVELOPMENT฀PLANS�฀RISKS฀INCLUDE�

฀$EGRADATION฀OF฀FRESHWATER฀AND฀NEGATIVE฀IMPACTS฀ON฀LOCAL฀
lSHERIES�฀TOURISM�฀AND฀RECREATION฀AS฀A฀RESULT฀OF฀INCREASED฀WA

TER฀POLLUTION฀FROM฀ACTIONS฀TO฀INCREASE฀THE฀SUPPLY฀OF฀CROPS�
฀2EDUCTION฀IN฀NATURAL฀HAZARD฀REGULATION฀SERVICES฀OF฀WET

LANDS฀AND฀A฀RESULTING฀INCREASE฀IN฀THE฀VULNERABILITY฀OF฀COASTAL฀
COMMUNITY฀TO฀HURRICANES฀AND฀STORMS฀BECAUSE฀OF฀WETLAND฀
CONVERSION�฀AND฀
฀2EDUCTION฀IN฀CROPS฀AVAILABLE฀FOR฀FOOD฀AS฀A฀RESULT฀OF฀COM

PETITION฀FOR฀THE฀USE฀OF฀CROPS฀AS฀FOOD฀VERSUS฀BIOMASS฀FUEL฀
LEADING฀TO฀RISING฀FOOD฀PRICES฀AND฀IMPACTS฀ON฀THE฀WELL
BEING฀
OF฀VULNERABLE฀GROUPS�฀

/PPORTUNITIES฀FOR฀2IO฀'RANDE฀INCLUDE�฀
฀)MPROVING฀THE฀USE฀EFlCIENCY฀OF฀ECOSYSTEM฀SERVICES฀BY฀
ADOPTING฀PRACTICES฀THAT฀ALLOW฀FOR฀THE฀JOINT฀PRODUCTION฀OF฀
FOOD฀AND฀FUEL฀WITH฀THE฀SAME฀CROP�฀
฀%NHANCING฀THE฀NATURAL฀HAZARD฀REGULATION฀SERVICE฀OF฀COASTAL฀
WETLANDS฀BY฀INVESTING฀IN฀COASTAL฀WETLAND฀RESTORATION฀AS฀A฀
STRATEGY฀TO฀REDUCE฀STORM฀IMPACTS฀ON฀COASTAL฀COMMUNITIES฀
WITH฀CO
BENElTS฀FOR฀lSHERIES�฀RECREATION�฀AND฀ECOTOURISM�
฀%NHANCING฀THE฀SUPPLY฀OF฀FRESHWATER฀BY฀INCREASING฀THE฀WATER฀
lLTRATION�฀PURIlCATION�฀AND฀EROSION฀CONTROL฀SERVICES฀OF฀FORESTS�฀
WETLANDS�฀AND฀RIPARIAN฀ZONES฀IN฀THE฀UPPER฀WATERSHED�฀AND฀
฀2EDUCING฀IMPACTS฀OF฀FARMING฀ON฀FRESHWATER฀QUALITY฀BY฀
MINIMIZING฀FERTILIZER฀AND฀PESTICIDE฀RUNOFF�฀

s

s

s

s

s

s

s

(OW฀A฀COMMUNITY฀LIKE฀2IO฀'RANDE฀CAN฀USE฀POLICIES฀TO฀
ADVANCE฀DEVELOPMENT฀WHILE฀SUSTAINING฀ECOSYSTEM฀SERVICES฀IS฀
EXPLORED฀IN฀THE฀lNAL฀CHAPTER�฀4HE฀NEXT฀CHAPTER฀DESCRIBES฀THE฀
USE฀OF฀SCENARIOS฀TO฀EXPLORE฀CHANGES฀TO฀ECOSYSTEM฀฀
SERVICES฀IN฀THE฀FUTURE�

0OVERTY฀AND฀ECOSYSTEM฀SERVICE฀MAPPING฀OVERLAYS฀GEO
REFERENCED฀STATISTICAL฀INFORMATION฀ON฀POVERTY฀WITH฀SPATIAL฀DATA฀ON฀ECOSYSTEM฀SERVICES�฀
4HE฀RESULTING฀MAPS฀CAN฀HIGHLIGHT฀IMPORTANT฀RELATIONSHIPS�฀SUCH฀AS฀HOW฀THE฀LOCATION฀OF฀POVERTY฀COMPARES฀WITH฀THE฀DISTRIBUTION฀OF฀SERVICES�฀WHICH฀
AREAS฀PROVIDE฀CRITICALLY฀IMPORTANT฀SERVICES฀TO฀THE฀POOR�฀WHO฀HAS฀ACCESS฀TO฀NATURAL฀RESOURCES�฀WHO฀BENElTS�฀AND฀WHO฀BEARS฀THE฀COST฀OF฀CHANGES฀TO฀
ECOSYSTEM฀SERVICES�฀3UCH฀OVERLAYS฀DO฀NOT฀SHOW฀CAUSALITY�฀BUT฀SUGGEST฀FOCUS฀FOR฀FURTHER฀ANALYSIS฀�72)฀ET฀AL�฀����	�฀฀

%CONOMIC฀VALUATION฀ASSIGNS฀AN฀ECONOMIC฀VALUE฀TO฀ECOSYSTEM฀SERVICES฀THAT฀DO฀NOT฀HAVE฀A฀VALUE฀IN฀THE฀MARKET฀PLACE฀�STEP฀FOUR฀AND฀4ABLE฀���	�฀
SUCH฀AS฀REGULATING฀AND฀CERTAIN฀CULTURAL฀SERVICES�฀4HE฀RESULTING฀INFORMATION฀CAN฀DRAW฀ATTENTION฀TO฀THE฀VALUE฀OF฀ECOSYSTEM฀SERVICES฀THAT฀MIGHT฀OTHER

WISE฀BE฀IGNORED฀WHEN฀MAKING฀DECISIONS฀THAT฀AFFECT฀ECOSYSTEMS�฀)N฀GENERAL�฀ECONOMIC฀VALUATION฀IS฀EFFECTIVE฀IN฀PERSUADING฀DECISION฀MAKERS฀OF฀THE฀
VALUE฀OF฀ECOSYSTEM฀SERVICES฀BY฀HIGHLIGHTING฀THEIR฀ECONOMIC฀CONTRIBUTIONS฀TO฀SOCIETAL฀GOALS�฀COMPARING฀THE฀COSTS฀AND฀BENElTS฀OF฀ECOSYSTEM฀SERVICE฀
PROTECTION฀VERSUS฀ENGINEERING฀ALTERNATIVES�฀AND฀BUILDING฀MARKETS฀FOR฀ECOSYSTEM฀SERVICES�฀SUCH฀AS฀GLOBAL฀CARBON฀MARKETS฀OR฀STEWARDSHIP฀INCENTIVE฀
PROGRAMS฀FOR฀FARMERS�

!LTERNATIVES฀TO฀3LASH฀AND฀"URN฀�!3"	฀-ATRIX฀IS฀A฀TOOL฀TO฀ASSESS฀THE฀MULTI
SCALE฀IMPACTS฀OF฀ALTERNATIVE฀LAND฀USES฀AT฀THE฀MARGINS฀OF฀TROPICAL฀FOR

ESTS�฀$IFFERENT฀LAND฀USES฀ARE฀SCORED฀AGAINST฀CRITERIA฀THAT฀REmECT฀THE฀OBJECTIVES฀OF฀DIFFERENT฀INTEREST฀OR฀USE฀GROUPS�฀4HE฀!3"฀MATRIX฀CAN฀BE฀ADAPTED฀FOR฀
OTHER฀ECOSYSTEMS�฀BUT฀SHOULD฀ALWAYS฀COMPRISE฀INDICATORS฀FOR฀A฀RANGE฀OF฀ECOSYSTEM฀SERVICES฀AT฀DIFFERENT฀SCALES�฀4HIS฀MIGHT฀INCLUDE฀INDICATORS฀FOR฀ONE฀
OR฀TWO฀REGULATING฀SERVICES฀THAT฀HAVE฀GLOBAL฀ADDITIVE฀EFFECTS฀�CARBON฀STORAGE	�฀INDICATORS฀OF฀NATIONAL฀SIGNIlCANCE฀�DEVELOPMENT฀INDICES	�฀AND฀INDICA

TORS฀OF฀SIGNIlCANCE฀TO฀LOCAL฀POPULATIONS฀�AGRONOMIC฀SUSTAINABILITY฀AND฀THE฀AVAILABILITY฀OF฀CREDIT�฀MARKETS�฀AND฀TECHNOLOGY	฀�4OMICH฀ET฀AL�฀����	�

!CTION฀)MPACT฀-ATRIX฀ASSESSES฀THE฀TWO
WAY฀INTERACTIONS฀BETWEEN฀DEVELOPMENT฀GOALS฀AND฀ECOSYSTEMS฀BY฀EXPLORING฀THE฀EFFECTS฀OF฀DEVELOPMENT฀
GOALS฀ON฀ECOSYSTEMS฀AS฀WELL฀AS฀THE฀EFFECTS฀OF฀ECOSYSTEMS฀ON฀DEVELOPMENT�฀)T฀CAN฀BE฀USED฀TO฀DETERMINE฀ECONOMIC�฀ENVIRONMENTAL�฀AND฀SOCIAL฀PRIORI

TIES฀THAT฀FACILITATE฀MANAGEMENT฀AND฀RESTORATION฀OF฀ECOSYSTEM฀SERVICES�฀4HE฀TOOL฀IS฀BEST฀USED฀AS฀PART฀OF฀A฀PARTICIPATIVE฀PROCESS฀�-UNASINGHE฀����	�฀

)RREPLACEABILITY฀MAPPING฀CAN฀BE฀USED฀TO฀ASSESS฀TRADE
OFFS฀BETWEEN฀FOOD฀SERVICES฀AND฀BIODIVERSITY�฀&OOD฀PRODUCTION฀IS฀DIVIDED฀INTO฀TWO฀TYPES�฀
CALORIE฀PRODUCTION฀�CEREAL	฀AND฀PROTEIN฀�MEAT	�฀"ASED฀ON฀TARGETS฀FOR฀CALORIES�฀PROTEIN�฀AND฀BIODIVERSITY�฀IRREPLACEABILITY฀VALUES฀ARE฀ASSIGNED฀TO฀MAP฀
GRID฀CELLS�฀)N฀THE฀'ARIEP฀"ASIN฀IN฀3OUTHERN฀!FRICA�฀THESE฀RANGED฀FROM฀�฀�MANY฀OPTIONS฀IN฀OTHER฀LOCATIONS฀TO฀ACHIEVE฀GOALS	฀TO฀�฀�TOTALLY฀IRREPLACE

ABLE	�฀7HILE฀NO฀SITE฀WAS฀FOUND฀TO฀BE฀IRREPLACEABLE฀FOR฀PROTEIN฀AND฀CALORIE฀GOALS�฀SEVERAL฀SITES฀WERE฀IRREPLACEABLE฀FOR฀BIODIVERSITY�฀4HIS฀INFORMATION฀
SUPPORTS฀A฀LAND฀USE฀PLAN฀THAT฀GUIDES฀PROTECTION฀OF฀SITES฀WITH฀A฀HIGH฀DEGREE฀OF฀IRREPLACEABLE฀BIODIVERSITY�฀WHILE฀STEERING฀GRAZING฀OR฀CULTIVATION฀TO฀
OTHER฀SITES฀�-!฀����B�฀"OHENSKY฀ET฀AL�฀����	�

"OX฀���฀฀4OOLS฀FOR฀!NALYZING฀4RADE
OFFS

!#4)/.฀0/).43
฀ ฀)DENTIFY฀THE฀ECOSYSTEM฀SERVICES฀THAT฀A฀POLICY�฀PLAN�฀OR฀฀
PROJECT฀DEPENDS฀ON฀AND฀AFFECTS�฀

3CREEN฀THE฀ECOSYSTEM฀SERVICES฀TO฀DETERMINE฀WHICH฀ARE฀MOST฀
RELEVANT�

#ONDUCT฀AN฀ASSESSMENT฀OF฀THE฀SELECTED฀ECOSYSTEM฀SERVICES�

!SSESS฀THE฀NEED฀FOR฀CONDUCTING฀AN฀ECOSYSTEM฀SERVICE฀฀
VALUATION฀AND฀USE฀IF฀APPROPRIATE�

)DENTIFY฀THE฀ECOSYSTEM฀SERVICE฀RISKS฀AND฀OPPORTUNITIES฀฀
ASSOCIATED฀WITH฀A฀POLICY�฀PLAN฀OR฀PROJECT�
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7HERE฀THE฀
TECHNICAL฀TEAM฀
GOES฀TO฀WORK

h7HERE฀ARE฀WE฀SUPPOSED฀TO฀START�v฀ASKED฀
ONE฀OF฀THE฀STUDENTS�

4HE฀0ROFESSOR฀HAD฀ASSEMBLED฀A฀TEAM฀OF฀
FOUR฀RESEARCHERS�฀AND฀THEY฀WERE฀NOW฀LOOKING฀
AT฀THE฀QUESTIONS฀THAT฀CAME฀OUT฀OF฀THE฀3TEERING฀
#OMMITTEE�฀4HE฀SCIENTISTS฀WERE฀NOT฀USED฀TO฀
THE฀KIND฀OF฀QUESTIONS฀IN฀FRONT฀OF฀THEM฀AND฀THE฀
TASK฀SEEMED฀IMPOSSIBLE�฀

h4RADE
OFFS�v฀SAID฀THE฀0ROFESSOR�฀h4HE฀
REGION�S฀ECOSYSTEMS฀ARE฀ALREADY฀UNDER฀STRESS�฀
ESPECIALLY฀FROM฀THE฀COMBINATION฀OF฀AGRICULTURAL�฀
URBAN�฀AND฀INDUSTRIAL฀EXPANSION�฀4HIS฀BIOFUEL฀
INDUSTRY฀WILL฀EXACERBATE฀TRADE
OFFS฀AMONG฀ECO

SYSTEM฀SERVICES�฀0EOPLE฀ARE฀NOT฀AWARE฀THAT฀THE฀
CONSEQUENCES฀OF฀THIS฀FACTORY฀GO฀WELL฀BEYOND฀
ITS฀LOCAL฀IMPACT�฀#OSTS฀AND฀BENElTS฀WILL฀RIPPLE฀
THROUGHOUT฀THE฀REGION฀AND฀SOCIETY฀IN฀UNEX

PECTED฀WAYS�฀7E฀NEED฀TO฀SHOW฀VERY฀CLEARLY฀THE฀
CHOICES฀THAT฀ARE฀AT฀STAKE�v

h"ASELINES�v฀ANOTHER฀RESEARCHER฀SAID�฀h&IRST฀
WE฀NEED฀TO฀KNOW฀WHAT฀THE฀SITUATION฀IS฀TODAY฀
AND฀THE฀DIRECTION฀THINGS฀ARE฀MOVING�v

h7E฀SHOULD฀START฀BY฀IDENTIFYING฀WHICH฀
ECOSYSTEM฀SERVICES฀TO฀FOCUS฀ON�฀฀4HE฀3TEERING฀
#OMMITTEE฀CAN฀THEN฀DECIDE฀WHICH฀ARE฀MOST฀
IMPORTANT฀TO฀THEM�v

h)฀THINK฀THEY฀ARE฀MORE฀CONCERNED฀ABOUT฀
THE฀HUMAN฀DIMENSIONS�฀THE฀ECONOMY�฀HEALTH�฀
VULNERABILITY฀TO฀STORMS�฀INEQUALITY�฀THE฀PRICE฀OF฀
FOOD�฀CLEAN฀WATER�฀AND฀SO฀ON�฀7E฀SHOULD฀START฀
BY฀IDENTIFYING฀THESE฀VARIABLES�v

h(ERE�S฀WHAT฀WE�LL฀DO�v฀SAID฀THE฀0ROFESSOR฀
AS฀HE฀SKETCHED฀A฀DIAGRAM�฀h&IRST�฀WE฀DElNE฀
WHICH฀ECOSYSTEM฀SERVICES฀ARE฀OF฀INTEREST฀AND฀
WHAT฀THEIR฀VALUE฀IS�฀)S฀IT฀WATER฀mOWS฀FOR฀THE฀
RElNERIES�฀&LOOD฀PROTECTION฀FOR฀THE฀CITY�฀
2ECREATION�฀&UEL฀CROPS�฀&OOD�฀4HEN฀WE฀LOOK฀
AT฀THE฀CONSEQUENCES฀OF฀THE฀BIOFUEL฀INDUSTRY฀
FOR฀ECOSYSTEM฀SERVICES฀IN฀THE฀REGION�฀7ILL฀IT฀AF
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FECT฀WATER฀QUALITY฀AND฀QUANTITY�฀3OIL฀FERTILITY�฀"IODIVERSITY�฀4HEN฀WE฀DElNE฀THE฀DIMENSIONS฀OF฀HUMAN฀WELL
BEING฀WITH฀
WHICH฀THESE฀SERVICES฀ARE฀MOST฀STRONGLY฀ASSOCIATED�฀(OW฀WILL฀CHANGES฀IN฀THESE฀ECOSYSTEM฀SERVICES฀AFFECT฀HEALTH฀AND฀
EMPLOYMENT�฀7ILL฀DRINKING฀WATER฀BE฀AFFECTED�฀(OW฀WILL฀PROPERTY฀VALUE฀CHANGE�฀(OW฀WILL฀COASTAL฀COMMUNITIES�฀LIVELI

HOOD฀BE฀AFFECTED�฀!ND฀THEN฀WE฀ANALYZE฀THE฀TRADE
OFFS�฀%ASY�v

h)�M฀AFRAID฀)฀STILL฀DON�T฀UNDERSTAND฀WHAT฀YOU฀MEAN฀BY฀TRADE
OFFS�v
h)T�S฀ANOTHER฀WAY฀OF฀SAYING฀THAT฀ANY฀FURTHER฀CHANGES฀TO฀OUR฀ECOSYSTEMS฀WILL฀COME฀AT฀A฀COST�v฀SAID฀THE฀0ROFESSOR�฀

h4HE฀BIOFUEL฀INDUSTRY฀WILL฀DEMAND฀MORE฀CROPS�฀SO฀AGRICULTURE฀WILL฀EXPAND฀MOST฀LIKELY฀AT฀THE฀EXPENSE฀OF฀THE฀FOREST�฀)N฀
OTHER฀WORDS�฀THE฀RIVER฀BASIN฀WILL฀BE฀CHANGED฀TO฀ACCOMMODATE฀MORE฀CROP฀PRODUCTION�฀4HE฀PROVISIONING฀OF฀THOSE฀CROPS฀
IS฀ONE฀ECOSYSTEM฀SERVICE฀THAT฀WILL฀BE฀ENHANCED�฀"UT฀AT฀THE฀SAME฀TIME�฀MORE฀AGRICULTURE฀WILL฀REDUCE฀THE฀QUALITY฀OF฀THE฀
WATER฀THAT฀REACHES฀THE฀CITY฀BECAUSE฀OF฀PESTICIDES฀AND฀FERTILIZERS�฀4HE฀QUANTITY฀OF฀WATER฀MIGHT฀BE฀AFFECTED�฀TOO�฀WHETH

ER฀THERE฀WILL฀BE฀MORE฀WATER฀BECAUSE฀OF฀DEFORESTATION฀OR฀LESS฀DUE฀TO฀IRRIGATION฀OR฀REGIONAL฀CLIMATE฀CHANGE�฀WE฀DON�T฀
KNOW�฀-AYBE฀BOTH�฀!LSO�฀lSHERIES฀MAY฀BE฀ALTERED฀IN฀THE฀COASTAL฀AREA฀AND฀TOURISM฀IS฀LIKELY฀TO฀BE฀AFFECTED฀AS฀WELL�฀%VEN฀
THE฀LOCAL฀CLIMATE฀MIGHT฀CHANGE�฀3O�฀AS฀YOU฀EXTRACT฀MORE฀OF฀ONE฀SERVICE�฀CROPS�฀FROM฀THE฀RIVER฀BASIN�฀YOU฀DEGRADE฀lVE฀
OTHER฀SERVICES�฀WATER฀QUANTITY�฀WATER฀QUALITY�฀lSH฀PRODUCTION�฀RECREATION�฀AND฀CLIMATE฀REGULATION�฀4HAT�S฀A฀TRADE
OFF�v

h"UT฀THE฀FACTORY฀WILL฀CREATE฀NEW฀JOBS฀IN฀THE฀CITY฀AND฀MORE฀BUSINESS฀FOR฀FARMERS�฀4HE฀ECONOMIC฀GAINS฀ARE฀CLEAR�v
h9ES�฀ALTHOUGH฀SOME฀WILL฀LOSE�฀&ISHERMEN฀AND฀TOURISM฀OPERATORS฀WILL฀SUFFER�฀SMALL฀PEASANTS฀MIGHT฀BE฀FORCED฀TO฀SELL฀

THEIR฀LAND฀AND฀MIGRATE�฀4HE฀PRICE฀OF฀FOOD฀MIGHT฀GO฀UP�฀HARMING฀THE฀POORER฀SECTORS�฀)F฀WATER฀QUALITY฀DETERIORATES฀AND฀
THERE฀ARE฀MORE฀mOODS�฀THERE฀WILL฀BE฀A฀HEALTH฀AND฀SECURITY฀COST฀ASSOCIATED�฀TOO�v

h!ND฀WE฀NEED฀TO฀LOOK฀AT฀THE฀LONGER฀TERM฀CONSEQUENCES฀AS฀WELL�฀$ECREASES฀IN฀QUALITY฀OF฀WATER฀COULD฀LEAD฀TO฀HIGHER฀
COSTS฀OF฀WATER฀DUE฀TO฀PURIlCATION฀REQUIREMENTS�฀$ECREASES฀IN฀QUANTITY฀OF฀WATER฀COULD฀AFFECT฀THE฀RElNERY฀ITSELF฀IN฀THE฀
FUTURE�฀AND฀UNCONTROLLED฀EXPANSION฀OF฀BIOFUEL฀CROP฀PRODUCTION฀COULD฀LEAD฀TO฀SOIL฀EROSION�฀SEDIMENTATION�฀AND฀mOOD฀
PROBLEMS�฀WHICH฀COULD฀HAVE฀A฀NEGATIVE฀IMPACT฀ON฀THE฀SUCCESS฀OF฀THE฀BUSINESS฀ITSELF�v

h9OU฀SEE�฀7E฀NEED฀TO฀PRODUCE฀INFORMATION฀THAT฀SHOWS฀ALL฀THESE฀THINGS฀TO฀THE฀3TEERING฀#OMMITTEE฀SO฀THEY฀KNOW฀
THE฀CONSEQUENCES฀OF฀THEIR฀DECISIONS�v

&OR฀ONCE�฀A฀lELD฀TRIP฀INVOLVED฀MORE฀INTERACTION฀WITH฀PEOPLE฀THAN฀
WITH฀PLANTS฀AND฀ANIMALS�฀!FTER฀LONG฀DISCUSSIONS฀ABOUT฀METHODS�฀THE฀
0ROFESSOR฀FELT฀ IT฀WAS฀TIME฀TO฀GO฀SEE฀THE฀ACTUAL฀PLACES฀AND฀PEOPLE�฀
!S฀THEY฀TRAVELED฀AROUND฀THE฀AREA฀ONE฀STUDENT฀REALIZED฀SHE฀WAS฀NOT฀
AWARE฀OF฀HOW฀MUCH฀WAS฀GOING฀ON฀IN฀HER฀REGION฀AND฀STARTED฀WRITING฀
DOWN฀QUESTIONS฀THAT฀THE฀TEAM฀NEEDED฀TO฀ANSWER�฀7HAT฀ARE฀THE฀CUR

RENT฀LAND฀USES฀IN฀THE฀2IO฀'RANDE฀BASIN�

&IRST฀STOP�฀THE฀lSHING฀COMMUNITY�฀h/VER฀MY฀DEAD฀BODY฀THEY฀WILL฀
BUILD฀THAT฀FACTORY�v฀#OMING฀FROM฀A฀lSHERMAN�฀THE฀THREAT฀HAD฀TO฀BE฀
TAKEN฀SERIOUSLY�฀h7HY�฀"EFORE�฀A฀WEEK฀OUT฀WITH฀YOUR฀BOAT฀WOULD฀FETCH฀
ENOUGH฀TO฀FEED฀THE฀FAMILY฀FOR฀A฀MONTH�฀4ODAY�฀YOU฀WON�T฀GET฀EVEN฀HALF฀
THAT�฀4HEY฀SAY฀IT�S฀THE฀FOREIGN฀mEETS฀OUT฀THERE฀IN฀THE฀SEA�฀"UT฀)฀THINK฀IT�S฀
THE฀WATER฀THAT�S฀COMING฀DOWN฀POISONED�฀)T฀STARTED฀WITH฀THE฀BIG฀EXPAN

SION฀TWENTY฀YEARS฀AGO�฀4HE฀NEW฀FACTORY฀WILL฀ONLY฀MAKE฀IT฀WORSE�v

4HE฀STUDENT฀SCRIBBLED�฀(OW฀RESILIENT฀ARE฀THE฀lSHERIES฀IN฀THE฀
COASTAL฀AREA฀TO฀INCREASED฀NUTRIENT฀LOADS฀AND฀POLLUTION�฀(OW฀
MUCH฀PRESSURE฀ARE฀INTERNATIONAL฀lSHING฀mEETS฀PUTTING฀ON฀lSH฀STOCKS฀CAPTURED฀LOCALLY�฀)F฀POLLUTION฀
PRESSURE฀INCREASES�฀COULD฀THE฀lSH฀STOCKS฀BE฀PUSHED฀TO฀DEPLETION�฀฀

.EXT฀STOP�฀THE฀SOUTHERN�฀POORER฀QUARTERS฀OF฀ THE฀CITY�฀h.OW฀THEY฀ARE฀ALL฀ SCARED฀ABOUT฀THE฀mOODS�฀
7E�VE฀SEEN฀MUCH฀WORSE฀IN฀����฀AND฀����฀4HE฀ONLY฀DIFFERENCE฀WAS�฀BACK฀THEN฀NO฀ONE฀LIVED฀HERE�฀4HESE฀
WERE฀FARMLANDS�฀4HEY฀WANT฀TO฀BUILD฀A฀FACTORY฀HERE�฀'OOD�฀,OTS฀OF฀PEOPLE฀NEED฀WORK�v
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฀ (OW฀ MUCH฀ WATER฀ CURRENTLY฀
mOWS฀ IN฀ THE฀ LOCATIONS฀WHERE฀ THE฀
RElNERIES฀ COULD฀ BE฀ BUILT�฀ ฀ 7HAT฀
WOULD฀ BE฀ THE฀ IMPACTS฀ OF฀ LAND฀
CONVERSION฀ ON฀ mOOD฀ CONTROL�฀
SEDIMENTATION฀ IN฀ THE฀ RIVER�฀POLLU

TION฀LEVELS�฀AND฀THE฀HEALTH฀OF฀THE฀
POPULATION�฀7ILL฀THE฀COST฀OF฀WATER฀
PURIlCATION฀FOR฀DRINKING฀INCREASE�฀
7ILL฀THE฀FACTORY฀BENElT฀THESE฀PEO

PLE฀BY฀PROVIDING฀JOBS�

h9OU฀ EXPERTS฀ THINK฀ YOU฀ KNOW฀
BETTER�฀BUT฀WE฀KNOW฀VERY฀WELL฀HOW฀
TO฀TREAT฀THE฀LAND�v฀SAID฀A฀FARMER฀UP

STREAM�฀CLOSE฀TO฀THE฀FOREST�฀h7E�VE฀
BEEN฀DOING฀IT฀FOR฀AGES฀AND฀WE฀HAVE฀
NO฀ INTENTIONS฀ OF฀ DESTROYING฀ THE฀
BASIS฀ OF฀ OUR฀ BUSINESS�฀ %VEN฀ THOUGH฀
CROP฀PRICES฀mUCTUATE�฀ INTERNATIONAL฀DEMAND฀ IS฀
STRONG�฀AND฀ THE฀BIOFUEL฀MARKET฀WILL฀ONLY฀ STRENGTHEN฀ IT�฀
/UR฀COUNTRY฀CANNOT฀AFFORD฀TO฀MISS฀THIS฀OPPORTUNITY�฀4HE฀LAW฀
THAT฀PROMOTES฀BIOFUELS฀IS฀GOOD�฀4HERE฀IS฀MORE฀THAN฀ENOUGH฀
FOREST฀IN฀NATIONAL฀PARKS฀IF฀THAT�S฀WHAT฀WORRIES฀YOU�v

/NCE฀WE฀START฀PRODUCING฀THE฀INFORMATION�฀WE฀MUST฀MAKE฀SURE฀
THESE฀PEOPLE฀UNDERSTAND฀IT�฀THE฀STUDENT฀THOUGHT฀AS฀SHE฀CONTINUED฀
TO฀TAKE฀NOTES�฀฀(OW฀MUCH฀FOOD฀IS฀BEING฀PRODUCED฀AND฀OVER฀HOW฀MUCH฀
SURFACE�฀ ฀7HAT฀ARE฀ THE฀AGRICULTURAL฀NEEDS฀OF฀ THE฀BIOFUEL฀COMPLEX฀AND฀
HOW฀MUCH฀LAND฀MIGHT฀BE฀CONVERTED฀TO฀AGRICULTURE�฀4HE฀NATIONAL฀GOVERN

MENT฀IS฀OFFERING฀SUBSIDIES฀TO฀FARMERS฀GROWING฀BIOFUEL฀CROPS�฀฀

4HE฀TOUR฀ENDED฀AT฀A฀POPULAR฀COFFEE฀SHOP�฀h,AST฀SUMMER฀WE฀HAD฀ABOUT฀������฀TOURISTS฀COMING฀THROUGH฀TOWN�฀
MOSTLY฀TO฀VISIT฀THE฀FORESTS฀AND฀THE฀COAST�v฀SAID฀THE฀OWNER฀AS฀SHE฀OFFERED฀THEM฀COFFEE�฀h"UT฀)฀THINK฀THE฀PLACE฀IS฀LOSING฀
ITS฀CHARM�฀)F฀IT�S฀TRUE฀WHAT฀THEY฀SAY฀ABOUT฀THE฀BIOFUEL฀FACTORY฀IT฀WILL฀ONLY฀BE฀A฀MATTER฀OF฀TIME฀UNTIL฀TOURISM฀COLLAPSES�v

(OW฀MANY฀PEOPLE฀WILL฀BENElT฀FROM฀THE฀RElNERIES฀VERSUS฀HOW฀MANY฀PEOPLE฀CURRENTLY฀BENElT฀FROM฀FOOD฀PRODUC

TION�฀lSHERIES�฀AND฀TOURISM�฀฀

h)฀THINK฀WE฀SHOULD฀FOCUS฀ON฀GATHERING฀INFORMATION฀ON฀THE฀REGION�S฀WATER฀QUALITY฀AND฀QUANTITY�v฀CONCLUDED฀THE฀
STUDENT฀DURING฀THE฀DEBRIElNG�฀h"OTH฀ARE฀RELATED฀TO฀THE฀SUCCESS฀OF฀THE฀NATIONAL฀BIOFUEL฀DEVELOPMENT฀GOAL�฀THE฀SAFETY฀
AND฀COST฀OF฀DRINKING฀WATER฀FOR฀TOWN฀RESIDENTS�฀AND฀THE฀SUSTAINABILITY฀OF฀AGRICULTURE�฀TOURISM�฀AND฀lSHING฀INDUSTRIES�฀!S฀
TO฀THE฀SCALE฀OF฀ANALYSIS�฀WE฀MUST฀LOOK฀AT฀ECOSYSTEM฀SERVICES฀AT฀THE฀WATERSHED฀SCALE�฀4HE฀TRADE
OFFS฀CLEARLY฀INVOLVE฀THE฀
HIGHLAND฀AGRICULTURAL฀AREAS�฀THE฀CITY฀DOWNSTREAM�฀AND฀THE฀COASTAL฀AREA�v
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4HE฀TEAM฀lNALLY฀AGREED฀TO฀PROPOSE฀TO฀THE฀#OMMITTEE฀TWELVE฀ECOSYSTEM฀SERVICES฀TO฀STUDY�฀
฀฀FOOD฀FROM฀CROPS�฀THAT฀IS�฀THE฀ABILITY฀OF฀THE฀RIVER฀BASIN฀TO฀PROVIDE฀FOOD฀THROUGH฀AGRICULTURAL฀ACTIVITY�
฀฀FOOD฀FROM฀lSHERIES�฀OR฀THE฀ABILITY฀OF฀THE฀WHOLE฀SYSTEM฀TO฀SUSTAIN฀ARTISANAL฀lSHING�
฀฀THE฀ABILITY฀OF฀THE฀RIVER฀BASIN฀SYSTEM฀TO฀PROVIDE฀lBER฀FOR฀THE฀PRODUCTION฀OF฀ENERGY฀IN฀THE฀FORM฀OF฀BIOFUELS�
฀฀THE฀QUANTITY฀OF฀FRESHWATER฀THAT฀THE฀SYSTEM฀PROVIDES฀FOR฀DOMESTIC�฀INDUSTRIAL�฀AND฀AGRICULTURAL฀USE�
฀฀THE฀REGULATION฀OF฀WATER฀mOWS฀IN฀THE฀SYSTEM�฀
฀฀THE฀ABILITY฀OF฀THE฀SYSTEM฀TO฀PURIFY฀WATER฀FOR฀HUMAN฀CONSUMPTION฀AND฀TREAT฀WASTE�
฀฀THE฀CLIMATE฀REGULATION฀FUNCTION฀THAT฀THE฀ECOSYSTEM฀PERFORMS฀LOCALLY฀�TEMPERATURE฀AND฀LOCAL฀PRECIPITATION฀REGIME	�
฀฀THE฀ROLE฀OF฀THE฀SYSTEM฀IN฀PREVENTING฀SOIL฀EROSION�
฀฀NATURAL฀PEST฀CONTROL฀PERFORMED฀BY฀THE฀BASIN�S฀ECOSYSTEMS�
฀฀THE฀SUPPORT฀OF฀POLLINATION�
฀฀PROTECTION฀AGAINST฀NATURAL฀HAZARDS฀SUCH฀AS฀STORMS฀AND฀mOODS�฀AND
฀฀THE฀RECREATIONAL฀ROLE฀THAT฀THE฀BASIN�S฀ECOSYSTEMS฀PLAY�฀IN฀PARTICULAR฀THEIR฀ROLE฀IN฀SUSTAINING฀ECOTOURISM�

4HE฀TEAM฀SEARCHED฀THE฀PUBLISHED฀LITERATURE฀AND฀FOUND฀SEVERAL฀STUDIES฀ON฀THE฀IMPACT฀OF฀BIOFUEL฀RElNERIES฀ON฀WA

TER�฀฀.ATIONAL฀DATA฀BASES฀INCLUDED฀INFORMATION฀ON฀FOOD฀PRODUCTION฀FOR฀THE฀REGION�฀AND฀SATELLITE฀IMAGERY฀WAS฀USED฀TO฀
CALCULATE฀THE฀AREA฀OF฀LAND฀CURRENTLY฀UNDER฀PRODUCTION�฀฀!NOTHER฀LITERATURE฀REVIEW฀TURNED฀UP฀STUDIES฀ON฀HOW฀DEFOR

ESTATION�฀SOIL฀TYPE�฀AND฀SLOPE฀INTERACT฀IN฀THIS฀AREA฀IN฀TERMS฀OF฀EROSION฀AND฀mOOD฀CONTROL�฀฀4HE฀MUNICIPAL฀WATERWORKS฀
DEPARTMENT฀SUBMITTED฀A฀REPORT฀ON฀THE฀ROBUSTNESS฀OF฀CURRENT฀WATER฀TREATMENT฀FACILITIES฀AND฀HOW฀THEY฀WOULD฀WITH

STAND฀INCREASES฀IN฀SEDIMENT฀AND฀POLLUTANTS฀IN฀THE฀RIVER�฀!ND฀THE฀TEAM฀WENT฀OUT฀TO฀CONDUCT฀STRUCTURED฀INTERVIEWS฀WITH฀
THE฀DIFFERENT฀GROUPS฀INVOLVED�

4O฀DETERMINE฀WHOSE฀WELL
BEING฀WOULD฀INCREASE฀AND฀WHOSE฀WOULD฀DECREASE฀IN฀THE฀EVENT฀THAT฀A฀RElNERY฀WAS฀BUILT�฀
THEY฀OBTAINED฀FROM฀THE฀MUNICIPAL฀AND฀REGIONAL฀GOVERNMENTS฀DATA฀ABOUT฀TRENDS฀IN฀HOUSEHOLD฀INCOME฀WITHIN฀THE฀lSH

ING฀COMMUNITY�฀THE฀FARMING฀COMMUNITY�฀AND฀KEY฀NEIGHBORHOODS�฀4HEY฀ALSO฀LOOKED฀AT฀THE฀ECONOMIC฀SIGNIlCANCE฀OF฀
THE฀TOURISM฀INDUSTRY฀FOR฀THE฀REGION�฀฀$ATA฀WAS฀ALSO฀AVAILABLE฀ABOUT฀MORTALITY฀AND฀INCIDENCE฀OF฀WATERBORNE฀DISEASES฀
ACROSS฀SOCIAL฀GROUPS�฀฀฀฀

4HE฀PICTURE฀OF฀THE฀CURRENT฀STATE฀OF฀THE฀REGION฀WAS฀TAKING฀SHAPE�฀AND฀THE฀TEAM฀PRODUCED฀A฀hREPORT฀CARDv฀�SEE฀PAGE฀
��	฀THAT฀SUMMARIZED฀THE฀STATUS฀OF฀ECOSYSTEM฀SERVICES�฀)N฀ESSENCE�฀THEY฀FOUND฀THAT฀THE฀CURRENT฀SITUATION฀WAS฀NEITHER฀
GREAT�฀NOR฀DISMAL�฀/VER฀THE฀LAST฀FEW฀DECADES�฀lVE฀OF฀THE฀TWELVE฀ECOSYSTEM฀SERVICES฀STUDIED฀HAD฀REMAINED฀MORE฀OR฀LESS฀
UNALTERED฀BY฀HUMAN฀ACTIVITY�฀THE฀REGION�S฀ECOSYSTEMS฀CONTINUED฀TO฀PROVIDE฀lBER฀FOR฀BIOFUELS�฀FRESHWATER฀IN฀GOOD฀QUAN

TITY�฀REGULATION฀OF฀SOIL฀EROSION�฀PEST฀CONTROL�฀AND฀POLLINATION�฀&IVE฀ECOSYSTEM฀SERVICES฀HAD฀BEEN฀DEGRADED�฀FUNCTIONS฀
SUCH฀AS฀THE฀PROVISIONING฀OF฀FOOD฀FROM฀lSHERIES�฀CLIMATE฀REGULATION�฀WATER฀REGULATION�฀WATER฀PURIlCATION�฀AND฀PROTEC

TION฀AGAINST฀NATURAL฀HAZARDS�฀/NLY฀TWO฀SERVICES฀HAD฀BEEN฀ENHANCED�฀ECOSYSTEMS฀TODAY฀YIELDED฀MORE฀FOOD฀FROM฀CROPS฀
AND฀MORE฀RECREATION฀OPPORTUNITIES฀THAN฀IN฀THE฀PAST�฀4HESE฀TWO฀LAST฀SERVICES฀WERE฀VERY฀IMPORTANT฀TO฀2IO฀'RANDE�฀BUT฀SO฀
WAS฀THE฀CITY�S฀DEPENDENCE฀ON฀THE฀lVE฀SERVICES฀THAT฀WERE฀BEING฀DEGRADED�฀3O฀THERE฀WAS฀CAUSE฀FOR฀CONCERN�฀

4HE฀GREATEST฀WORRY�฀HOWEVER�฀CAME฀FROM฀THE฀TRENDS฀IN฀THE฀DRIVERS฀THAT฀WERE฀CAUSING฀THE฀DEGRADATION�฀THE฀PRESSURE฀
OF฀ALMOST฀ALL฀OF฀THESE฀DRIVERS฀WAS฀INCREASING�฀4HE฀CONVERSION฀OF฀FOREST฀TO฀BIOFUEL฀PRODUCTION�฀THE฀USE฀OF฀PESTICIDES฀
AND฀FERTILIZERS�฀OVEREXPLOITATION฀OF฀lSHERIES฀BY฀INDUSTRIAL฀mEETS�฀GLOBAL฀CLIMATE฀CHANGE�฀POPULATION฀GROWTH�฀ECONOMIC฀
GROWTH

ALL฀WERE฀GROWING฀IN฀INTENSITY�฀)F฀THESE฀TRENDS฀CONTINUED฀UNCHANGED฀IT฀WOULD฀NOT฀BE฀LONG฀BEFORE฀ALL฀ECOSYS

TEM฀SERVICES฀STARTED฀TO฀DEGRADE�฀TOGETHER฀WITH฀THE฀QUALITY฀OF฀LIFE฀IN฀2IO฀'RANDE�
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#
OLLECTING฀INFORMATION฀ON฀THE฀CURRENT฀CONDITION฀
AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀AND฀IDENTIFY

ING฀THE฀DRIVERS฀THAT฀AFFECT฀HUMAN฀WELL
BEING฀
RESULTS฀IN฀AN฀UNDERSTANDING฀OF฀ ฀CHANGES฀
TO฀ECOSYSTEM฀SERVICES�฀AS฀DISCUSSED฀IN฀CHAPTER฀��฀

$ECISION฀MAKERS฀ALSO฀NEED฀TO฀LOOK฀INTO฀THE฀ ฀TO฀ASSESS฀THE฀
EFFECTIVENESS฀OF฀POLICY฀OPTIONS฀FOR฀ADDRESSING฀ECOSYSTEM฀CHANGE�฀
&OR฀COMPLEX฀SYSTEMS฀LIKE฀ECOSYSTEMS�฀GAUGING฀FUTURE฀OUTCOMES฀
COMES฀WITH฀HIGH฀UNCERTAINTY�฀-UCH฀OF฀WHAT฀IS฀OBSERVED฀IN฀ECO

SYSTEMS฀IS฀POORLY฀UNDERSTOOD�฀AND฀TRENDS฀IN฀ECOSYSTEM฀SERVICES฀
MIGHT฀CHANGE฀IN฀UNEXPECTED฀WAYS฀AS฀PEOPLE฀CONTINUE฀TO฀USE฀
AND฀AFFECT฀THE฀ENVIRONMENT�฀)N฀ADDITION�฀DIFFERENT฀STAKEHOLDER฀
GROUPS฀MAY฀HOLD฀VERY฀DIFFERENT฀VIEWS฀ABOUT฀WHAT฀CONSTITUTE฀
APPROPRIATE฀STRATEGIES฀FOR฀MANAGING฀ECOSYSTEMS�

4HIS฀CHAPTER฀INTRODUCES฀SCENARIO฀PLANNING฀AS฀ONE฀TOOL฀FOR฀
THINKING฀CREATIVELY฀ABOUT฀POSSIBLE฀FUTURE฀OUTCOMES฀OF฀A฀DECI

SION฀AND฀DISCUSSES฀HOW฀IT฀CAN฀BE฀USED฀IN฀CONJUNCTION฀WITH฀AN฀
%COSYSTEM฀3ERVICES฀!PPROACH฀TO฀STRENGTHEN฀DECISION฀MAKING�฀
3CENARIO฀PLANNING฀EXPLICITLY฀CONSIDERS฀ALTERNATIVE฀FUTURE฀PATH

WAYS฀AND฀THE฀RELATIONSHIP฀BETWEEN฀TODAY�S฀DECISIONS฀AND฀THE฀
FUTURE�฀4HE฀CHAPTER฀lRST฀EXPLAINS฀THE฀IMPORTANCE฀OF฀EXPLORING฀
UNCERTAINTIES฀ABOUT฀FUTURE฀TRENDS฀AND฀ASSUMPTIONS฀ABOUT฀THE฀
FUTURE�฀4HE฀SECOND฀SECTION฀DESCRIBES฀THE฀SCENARIOS฀APPROACH฀AS฀
ONE฀WAY฀OF฀THINKING฀THROUGH฀POSSIBLE฀FUTURE฀DEVELOPMENTS�฀AND฀
DESCRIBES฀THE฀BASIC฀STEPS฀OF฀A฀SCENARIOS฀EXERCISE�฀4HE฀LAST฀SECTION฀
DESCRIBES฀SOME฀OF฀THE฀OUTCOMES฀OF฀SCENARIO฀PLANNING�฀

7(9฀%80,/2%฀!,4%2.!4)6%฀&5452%3
-ANY฀DEVELOPMENT฀POLICIES฀RESULT฀IN฀UNINTENDED฀CONSE


QUENCES�A฀lSH฀SPECIES฀IMPORTED฀FOR฀FOOD฀BECOMES฀AN฀INVASIVE฀
PREDATOR�฀WATER฀DIVERTED฀FOR฀IRRIGATION฀LEAVES฀SOIL฀OVERBURDENED฀
WITH฀SALT�฀0OLICY฀MAKERS฀MUST฀EXPLICITLY฀CONSIDER฀HOW฀THEIR฀
DECISIONS฀TODAY฀MAY฀SHAPE฀THE฀FUTURE�฀AND฀HOW฀FUTURE฀TRENDS฀
MAY฀DIFFER฀FROM฀THE฀PAST�฀

5NINTENDED฀CONSEQUENCES฀ARISE฀IN฀PART฀BECAUSE฀OF฀THE฀NU

MEROUS฀AND฀COMPLEX฀LINKAGES฀BETWEEN฀SOCIETIES฀AND฀ECOSYSTEMS�฀
#HANGES฀IN฀ONE฀SECTOR฀USUALLY฀HAVE฀IMPACTS฀ELSEWHERE�฀SOME฀
OF฀WHICH฀MAY฀BE฀UNEXPECTED�฀&OR฀EXAMPLE�฀INTERNATIONAL฀TRADE฀
AGREEMENTS฀AND฀FOOD฀PRICES฀MAY฀DIRECTLY฀AFFECT฀THE฀EXTENT฀OF฀
LAND฀CLEARING฀AND฀THE฀CHOICE฀OF฀CROPS฀MADE฀BY฀FARMERS฀IN฀"RAZIL฀
OR฀5GANDA�฀3UCH฀INTERCONNECTIONS฀ACROSS฀GEOGRAPHICAL฀SCALES฀OR฀
TIME฀SCALES฀MAKE฀IT฀DIFlCULT฀TO฀FORESEE฀THE฀IMPLICATIONS฀OF฀DECI

SIONS฀THAT฀DEPEND฀ON฀OR฀AFFECT฀ECOSYSTEM฀SERVICES�฀)F฀ONLY฀A฀FEW฀
INTERACTIONS฀ARE฀TAKEN฀INTO฀ACCOUNT�฀THE฀INTENDED฀OUTCOMES฀OF฀A฀
DECISION฀MAY฀BE฀COMPROMISED�฀

"Y฀CONSIDERING฀VARIOUS฀INTERACTIONS฀
AND฀FUTURE฀CHANGES฀IN฀SOCIETY฀AND฀ECO

SYSTEM฀SERVICES�฀DECISION฀MAKERS฀CAN฀IDENTIFY฀THE฀POLICIES฀MOST฀
LIKELY฀TO฀ACHIEVE฀THEIR฀GOALS�฀)N฀THE฀CASE฀OF฀2IO฀'RANDE�฀GROWING฀
INTERNATIONAL฀DEMAND฀FOR฀BIOFUELS�฀COUPLED฀WITH฀A฀NATIONAL฀BIO

FUEL฀GOAL�฀WILL฀DRIVE฀CHANGES฀IN฀AGRICULTURE�฀4HESE฀CHANGES฀AFFECT฀
THE฀CAPACITY฀OF฀THE฀UPPER฀WATERSHED฀TO฀SUPPLY฀THE฀CITY฀WITH฀
CLEAN฀DRINKING฀WATER฀AND฀FOOD�฀4HE฀NATIONAL฀PLAN฀ALSO฀ATTRACTS฀
INTERNATIONAL฀INTERESTS฀SEEKING฀TO฀INVEST฀IN฀THE฀CITY�S฀PROPOSED฀
BIOFUEL฀PLANT�

!NOTHER฀IMPORTANT฀FEATURE฀OF฀THE฀INTERACTIONS฀BETWEEN฀SOCI

ETIES฀AND฀ECOSYSTEMS฀IS฀THAT฀CHANGE฀IS฀OFTEN฀NOT฀LINEAR฀OR฀GRAD

UAL�฀2ATHER�฀IT฀OCCURS฀ABRUPTLY฀OR฀ACCELERATES฀ONCE฀A฀THRESHOLD฀
IS฀CROSSED�฀#ROSSING฀A฀THRESHOLD฀CAN฀HAVE฀ENORMOUS฀IMPACTS฀ON฀
ECOLOGICAL฀AND฀SOCIAL฀SYSTEMS�฀AS฀MANY฀EXAMPLES฀HAVE฀SHOWN�฀
4HESE฀INCLUDE฀THE฀COLLAPSE฀OF฀THE฀.ORTH฀!TLANTIC฀COD฀lSHERY฀AS฀
DESCRIBED฀IN฀CHAPTER฀��฀AND฀THE฀HUGE฀COSTS฀TO฀POWER฀COMPANIES฀
AFTER฀THE฀ZEBRA฀MUSSEL฀INVADED฀.ORTH฀!MERICAN฀'REAT฀,AKES�฀
WHICH฀ALSO฀RESULTED฀IN฀THE฀DISAPPEARANCE฀OF฀SOME฀NATIVE฀CLAMS฀
�-!฀����B	�

$ECISION฀MAKERS฀TRYING฀TO฀AVOID฀SUCH฀THRESHOLD
RELATED฀
CHANGES฀IN฀ECOSYSTEM฀SERVICES฀FACE฀TWO฀MAJOR฀PROBLEMS�฀&IRST�฀
IT฀IS฀DIFlCULT฀TO฀RECOGNIZE฀SUCH฀THRESHOLDS฀UNTIL฀THEY฀HAVE฀BEEN฀
CROSSED�฀3ECOND�฀INERTIA฀IN฀THE฀ECOLOGICAL฀SYSTEM฀OR฀A฀DELAY฀IN฀
SOCIETY�S฀RESPONSE฀MEANS฀THAT฀EVEN฀IF฀THE฀IMPENDING฀THRESHOLD฀IS฀
IDENTIlED�฀IT฀MAY฀BE฀TOO฀LATE฀TO฀AVOID฀CROSSING฀IT�฀,OOKING฀INTO฀
THE฀FUTURE฀IN฀A฀SYSTEMATIC�฀STRUCTURED฀WAY�฀AS฀DISCUSSED฀IN฀THIS฀
CHAPTER�฀CAN฀HELP฀TO฀ALERT฀DECISION฀MAKERS฀TO฀POSSIBLE฀THRESHOLDS฀
ALONG฀CERTAIN฀DEVELOPMENT฀PATHWAYS฀AS฀WELL฀AS฀TO฀BROADEN฀THE฀
UNDERSTANDING฀OF฀ALL฀THE฀IMPORTANT฀FACTORS฀SHAPING฀THE฀FUTURE�

4HE฀CHOICES฀OF฀DECISION฀MAKERS�฀WHICH฀CAN฀POTENTIALLY฀RESULT฀
IN฀CROSSING฀AN฀ECOLOGICAL฀THRESHOLD฀OR฀CREATING฀OTHER฀UNINTEND

ED฀CONSEQUENCES�฀ARE฀OFTEN฀BASED฀ON฀UNDERLYING฀ASSUMPTIONS฀OR฀
BELIEFS฀ABOUT฀THE฀LIKELY฀FUTURE฀OUTCOMES฀OF฀THEIR฀DECISIONS�฀#ER

TAIN฀TRENDS฀ARE฀ASSUMED�OFTEN฀ERRONEOUSLY�TO฀CONTINUE฀AS฀

%XPLORING฀&UTURE฀4RENDS฀IN฀
%COSYSTEM฀3ERVICES

+%9฀,%!2.).'3
฀,OOKING฀INTO฀THE฀FUTURE฀IN฀A฀SYSTEMATIC฀WAY฀CAN฀
STRENGTHEN฀DECISION฀MAKING฀BY฀IDENTIFYING฀TRADE
OFFS฀
ACROSS฀ECOSYSTEM฀SERVICES�

%80,/2).'฀&5452%฀42%.$3฀ ).฀%#/3934%-฀3%26)#%3



THEY฀HAVE฀IN฀THE฀PAST�฀!T฀THE฀SAME฀TIME�฀OTHER฀STAKEHOLDERS฀MAY฀
HAVE฀DIFFERENT฀ASSUMPTIONS�฀%XPLORING฀HOW฀THE฀FUTURE฀ ฀
UNFOLD฀CAN฀PROVIDE฀UNEXPECTED฀INSIGHTS฀INTO฀OFTEN฀IMPLICIT฀AS

SUMPTIONS฀AS฀WELL฀AS฀INTO฀THE฀LIMITS฀OF฀UNDERSTANDING�

)N฀SOUTHERN฀!FRICA�฀FOR฀EXAMPLE�฀PLANS฀THAT฀AIM฀TO฀PROMOTE฀
ECONOMIC฀GROWTH฀AND฀DEVELOPMENT฀THROUGH฀AGRICULTURE฀BASED฀
ON฀KNOWLEDGE฀OF฀PAST฀RAINFALL฀PATTERNS฀AND฀AGRICULTURAL฀POTENTIAL฀
WOULD฀RUN฀INTO฀TROUBLE�฀GIVEN฀THAT฀CLIMATE฀CHANGE฀COULD฀RESULT฀IN฀
RAINFALL฀REDUCTIONS฀OF฀MORE฀THAN฀��฀PERCENT฀�-!฀����C	�฀$ECI

SIONS฀ABOUT฀RESOURCE฀USE฀BY฀INDIVIDUALS฀AS฀WELL฀AS฀BY฀NATIONAL฀AND฀
REGIONAL฀GOVERNMENTS฀NEED฀TO฀TAKE฀INTO฀ACCOUNT฀FUTURE฀CLIMATIC฀
CONDITIONS฀�3CHOLES฀AND฀"IGGS฀����	�฀#ONSIDERING฀SOUTHERN฀
!FRICA�S฀FUTURE฀ALSO฀REVEALS฀THAT฀AIMING฀TO฀INCREASE฀WATER฀SUPPLY�฀
SUCH฀AS฀THROUGH฀ENGINEERED฀WATER฀TRANSFERS฀AND฀WITHDRAWAL฀OF฀
NONRENEWABLE฀GROUNDWATER฀SUPPLIES�฀WOULD฀BE฀UNSUSTAINABLE฀IN฀
THIS฀REGION�฀4HIS฀REALIZATION฀SHIFTS฀THE฀FOCUS฀FROM฀THE฀SUPPLY
SIDE฀
STRATEGIES฀TYPICALLY฀USED฀IN฀THE฀PAST�฀AND฀MIGHT฀PROMPT฀DECI

SION฀MAKERS฀TO฀EXPLORE฀STRATEGIES฀FOR฀REDUCING฀WATER฀DEMAND฀OR฀
INCREASING฀EFlCIENCY�฀SUCH฀AS฀THROUGH฀WATER฀PRICING�

4AKEN฀TOGETHER�฀THE฀UNEXAMINED฀ASSUMPTIONS฀OF฀DECISION฀
MAKERS�฀ALONG฀WITH฀LINKAGES฀ACROSS฀GEOGRAPHICAL฀SCALES�฀NON
LIN

EAR฀CHANGES�฀AND฀HIGH฀CONNECTIVITY฀BETWEEN฀SOCIETIES฀AND฀ECO

SYSTEMS�฀LARGELY฀EXPLAIN฀WHY฀MANY฀SOCIAL฀AND฀ECONOMIC฀POLICIES฀
RESULT฀IN฀UNINTENDED฀CONSEQUENCES�฀3CENARIOS฀ARE฀ONE฀TOOL฀THAT฀
CAN฀HELP฀DECISION฀MAKERS฀CONSIDER฀HOW฀THE฀FUTURE฀MAY฀DIFFER฀
FROM฀THE฀PAST�฀AND฀MINIMIZE฀THE฀UNINTENDED฀CONSEQUENCES�฀

4(%฀3#%.!2)/3฀!002/!#(
-ETHODS฀TO฀HELP฀DECISION฀MAKERS฀SYSTEMATICALLY฀THINK฀

ABOUT฀THE฀FUTURE฀AND฀DRAW฀LESSONS฀FOR฀TODAY�S฀DECISIONS฀INCLUDE฀
PREDICTIONS�฀PROJECTIONS�฀EXPLORATIONS�฀AND฀SCENARIO฀ANALYSIS฀�SEE฀
&IGURE฀���	�฀!LL฀SEEK฀TO฀CLARIFY฀EXPECTATIONS฀ABOUT฀THE฀DRIVERS฀
OF฀CHANGE฀THAT฀WILL฀SHAPE฀THE฀FUTURE฀AND�OR฀TEST฀IDEAS฀ABOUT฀THE฀
EXPECTED฀OUTCOMES฀OF฀TODAY�S฀DECISIONS฀OR฀POLICIES�฀/F฀THESE฀
METHODS�฀SCENARIO฀PLANNING฀�OR฀SCENARIO฀ANALYSIS	฀HAS฀EMERGED฀
AS฀THE฀MOST฀APPROPRIATE฀TOOL฀FOR฀COMPLEX฀SYSTEMS฀LIKE฀ECOSYS

TEMS�฀3CENARIO฀PLANNING฀HAS฀RECENTLY฀BECOME฀AN฀IMPORTANT฀
PART฀OF฀INTEGRATED฀ENVIRONMENTAL฀ASSESSMENTS�฀INCLUDING฀THOSE฀
CONDUCTED฀BY฀THE฀)NTERGOVERNMENTAL฀0ANEL฀ON฀#LIMATE฀#HANGE฀
AND฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�

$ECISION฀MAKERS฀OFTEN฀HAVE฀SOME฀UNDERSTANDING฀OF฀THE฀
DRIVERS฀OF฀ECOSYSTEM฀SERVICE฀CHANGE�฀STILL฀THEY฀NEED฀TO฀INCORPO

RATE฀DIFFERENT฀WORLD฀VIEWS฀AND฀SOURCES฀OF฀KNOWLEDGE฀IN฀THEIR฀
DECISION฀MAKING฀�0ETERSON฀ET฀AL�฀����	�฀!S฀&IGURE฀���฀SUGGESTS�฀
SCENARIO฀PLANNING฀IS฀ESPECIALLY฀VALUABLE฀WHEN฀UNCERTAINTY฀IS฀
HIGH�THAT฀IS�฀WHEN฀RELATIVELY฀LITTLE฀IS฀KNOWN฀OR฀PERCEPTIONS฀
DIFFER฀GREATLY฀ABOUT฀THE฀CAUSES฀AND฀EFFECTS฀OF฀A฀SYSTEM�S฀DYNAM

ICS�฀4HIS฀IS฀OFTEN฀THE฀CASE฀WHEN฀INTEGRATING฀SOCIAL฀AND฀ECONOMIC฀
PLANNING฀WITH฀ECOSYSTEM฀MANAGEMENT�฀

4HE฀GOAL฀OF฀SCENARIO฀PLANNING฀IS฀TO฀CONSIDER฀A฀VARIETY฀OF฀
POSSIBLE฀FUTURES฀REmECTING฀IMPORTANT฀UNCERTAINTIES�฀RATHER฀THAN฀
TO฀FOCUS฀ON฀AN฀ACCURATE฀PREDICTION฀OF฀A฀SINGLE฀OUTCOME฀�6AN฀
DER฀(EIJDEN฀����	�฀3CENARIOS฀ARE฀THEREFORE฀NOT฀PREDICTIONS�฀
PROJECTIONS�฀OR฀FORECASTS�฀4HEY฀ARE฀STORIES฀ABOUT฀THE฀FUTURE�฀
TOLD฀AS฀A฀SET฀OF฀hPLAUSIBLE฀ALTERNATIVE฀FUTURESv฀ABOUT฀WHAT฀
MIGHT฀HAPPEN฀UNDER฀PARTICULAR฀ASSUMPTIONS฀�-!฀����	�฀)N฀
CONTRAST฀TO฀FORECASTS฀OR฀PREDICTIONS�฀SCENARIOS฀DO฀NOT฀ASSUME฀
THAT฀EXISTING฀CONDITIONS฀WILL฀CONTINUE�฀OR฀THAT฀THE฀FUTURE฀WILL฀
NECESSARILY฀EXTRAPOLATE฀FROM฀TODAY�S฀TRENDS�฀)NSTEAD฀SCENARIO฀
PLANNING฀ENCOURAGES฀CREATIVE฀THINKING฀ABOUT฀POSSIBLE฀EVENTS฀
OR฀CHANGES฀IN฀SOCIETY฀OR฀ECOSYSTEMS฀THAT฀MIGHT฀HAVE฀POWERFUL฀
IMPACTS฀ON฀THE฀FUTURE�฀

3CENARIOS฀USUALLY฀ASSUME฀THAT฀CURRENT฀DEVELOPMENTS฀WILL฀
CHANGE฀IN฀THE฀FUTURE�฀SOMETIMES฀IN฀UNEXPECTED฀WAYS�฀&OR฀
INSTANCE�฀A฀BREAKDOWN฀OF฀THE฀$OHA฀7ORLD฀4RADE฀/RGANIZATION฀
NEGOTIATIONS฀COULD฀CHANGE฀THE฀PACE฀AND฀EXTENT฀OF฀GLOBALIZATION�฀
4HE฀LONGER฀IT฀TAKES฀TO฀REACH฀AN฀AGREEMENT�฀THE฀MORE฀LIKELY฀IT฀
IS฀THAT฀SOME฀PARTIES฀MIGHT฀CHANGE฀THEIR฀POSITIONS฀AND฀TURN฀TO฀
BILATERAL฀RATHER฀THAN฀GLOBAL฀AGREEMENTS�฀4HIS฀MIGHT฀KEEP฀CERTAIN฀
TRADE฀BARRIERS฀IN฀PLACE�฀OR฀HINDER฀THE฀mOW฀OF฀INFORMATION฀AND�OR฀
TECHNOLOGIES฀ACROSS฀BORDERS�฀

&IGURE฀���฀฀฀4OOLS฀FOR฀!DDRESSING฀&UTURE฀฀
5NCERTAINTY฀AND฀#OMPLEXITY

3CENARIOS�฀WHICH฀CAN฀INCORPORATE฀EXPLORATIONS฀AND฀PROJECTIONS�฀฀
ARE฀ESPECIALLY฀SUITABLE฀FOR฀ADDRESSING฀THE฀HIGH฀UNCERTAINTY฀AND฀฀
COMPLEXITY฀TYPICAL฀OF฀SOCIO
ECOLOGICAL฀SYSTEMS�฀2EPRINTED฀FROM฀฀
4ECHNOLOGICAL฀&ORECASTING฀AND฀3OCIAL฀#HANGE�฀���฀:UREK�฀-�฀AND฀฀
(�฀4HOMAS�฀h,INKING฀SCENARIOS฀ACROSS฀GEOGRAPHICAL฀SCALES฀IN฀฀
INTERNATIONAL฀ENVIRONMENTAL฀ASSESSMENTSv�฀���฀�����฀WITH฀฀
PERMISSION฀FROM฀%LSEVIER�

+%9฀,%!2.).'3
/NE฀TOOL฀FOR฀LOOKING฀INTO฀THE฀FUTURE�฀SCENARIO฀PLANNING�฀
IS฀ESPECIALLY฀USEFUL฀WHEN฀CONSIDERING฀THE฀LINKS฀BETWEEN฀
ECOSYSTEM฀SERVICES฀AND฀DEVELOPMENT�
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3CENARIO฀PLANNING฀CAN฀BE฀ADAPTED฀TO฀MANY฀DIFFERENT฀DECISION

MAKING฀CONTEXTS�฀)T฀HAS฀BEEN฀USED฀EITHER฀TO฀EXPLORE฀HOW฀SOCIET

IES฀AND฀ECOSYSTEMS฀WOULD฀CHANGE฀IN฀VARIOUS฀PLAUSIBLE฀FUTURES฀
�EXPLORATORY฀SCENARIOS	�฀OR฀TO฀CREATE฀VARIOUS฀FUTURE฀PATHWAYS฀AS฀A฀
TEST฀OF฀POSSIBLE฀POLICY฀OPTIONS฀�POLICY฀OR฀ANTICIPATORY฀SCENARIOS	฀
�SEE฀ALSO฀CHAPTER฀�	�฀3CENARIOS฀ARE฀WELL
SUITED฀TO฀PARTICIPATORY฀DE

CISION
MAKING฀PROCESSES฀�7OLLENBERG฀ET฀AL�฀����	฀AND฀HAVE฀BEEN฀
USED฀BY฀THE฀STRATEGIC฀PLANNING฀AS฀WELL฀AS฀THE฀BUSINESS฀COMMUNITY฀
FOR฀SEVERAL฀DECADES฀�3CHWARTZ฀����	�฀4ODAY฀MORE฀AND฀MORE฀NATU

RAL฀RESOURCE฀MANAGERS฀USE฀THIS฀TOOL฀TO฀EXPLORE฀NEW฀MANAGEMENT฀
APPROACHES฀�"ENNETT฀ET฀AL�฀����	฀AS฀SCENARIOS฀CAN฀BE฀PARTICULARLY฀
RESPONSIVE฀TO฀THE฀CONCERNS฀OF฀STAKEHOLDERS฀AFFECTED฀BY฀A฀DECISION฀
AND฀CAN฀INCORPORATE฀THEIR฀KNOWLEDGE฀ON฀THE฀ISSUE�฀

3CENARIOS฀NEED฀NOT฀REQUIRE฀QUANTITATIVE฀MODELING�฀4HEY฀CAN฀
BE฀BUILT฀USING฀QUALITATIVE฀METHODS฀�BASED฀ON฀THE฀EXPERT฀KNOWL

EDGE฀OF฀LOCAL฀LAND฀USERS�฀GOVERNMENT฀OFlCIALS�฀SCIENTISTS�฀OR฀OTH

ERS	�฀OR฀BE฀BASED฀ON฀QUANTITATIVE�฀SCIENTIlC฀MODELING฀APPROACHES�฀
OR฀A฀COMBINATION฀OF฀THE฀TWO฀�!LCAMO฀�����฀-!฀����C	�฀!฀SCE

NARIO฀PLANNING฀EXERCISE฀FOR฀DECIDING฀ON฀A฀DEVELOPMENT฀STRATEGY�฀
USING฀BOTH฀QUALITATIVE฀AND฀QUANTITATIVE฀METHODS�฀CAN฀BE฀BROKEN฀
DOWN฀INTO฀FOUR฀STEPS฀�SEE฀4ABLE฀���	�฀%ACH฀STEP฀GENERATES฀DIFFER

ENT฀KINDS฀OF฀INFORMATION฀USEFUL฀TO฀DECISION฀MAKERS�

&OR฀EXAMPLE�฀IDENTIFYING฀THE฀MAIN฀UNCERTAINTIES฀IN฀THE฀
FUTURE฀CAN฀HIGHLIGHT฀IMPORTANT฀ISSUES฀FOR฀STAKEHOLDERS฀AND฀HELP฀
ELICIT฀THEIR฀VIEWS�฀0ROVIDING฀INFORMATION฀ON฀FUTURE฀DRIVERS฀OF฀
ECOSYSTEM฀SERVICES฀CHANGE฀CAN฀COMPLEMENT฀INFORMATION฀DE

RIVED฀FROM฀CHAPTER฀�฀ON฀CURRENT฀DRIVERS฀AND฀INFORM฀THE฀POLICY฀
SELECTION฀PROCESS฀DESCRIBED฀IN฀CHAPTER฀��฀3CENARIOS฀CAN฀BE฀BUILT฀

TO฀TEST฀POLICY฀OPTIONS฀FOR฀ACHIEVING฀A฀SPECIlC฀DEVELOPMENT฀GOAL฀
�TO฀SUSTAIN฀FRESHWATER฀SUPPLIES�฀FOR฀EXAMPLE	฀AND฀TO฀EXPLORE฀
THE฀CONSEQUENCES฀FOR฀A฀VARIETY฀OF฀ISSUES฀�HOW฀DIFFERENT฀WATER฀
USE฀POLICIES฀MIGHT฀AFFECT฀BUSINESS฀COMPETITIVENESS�฀AGRICULTURAL฀
PRODUCTION�฀OR฀INCOME฀DISTRIBUTION฀STRUCTURES	�฀!N฀EXAMPLE฀
OF฀A฀SCENARIOS฀EXERCISE฀ON฀THE฀INTERACTIONS฀BETWEEN฀PEOPLE฀AND฀
ECOSYSTEMS฀IS฀THE฀ONE฀CARRIED฀OUT฀BY฀THE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT฀ON฀THE฀#ARIBBEAN฀3EA฀ECOSYSTEM฀�SEE฀"OX฀���	�฀
MORE฀INFORMATION฀ON฀THE฀OUTCOMES฀AND฀BENElTS฀OF฀A฀SCENARIOS฀
EXERCISE฀IS฀PROVIDED฀IN฀THE฀LAST฀SECTION�

"EFORE฀STARTING฀THE฀ACTUAL฀SCENARIO฀BUILDING฀PROCESS�฀THE฀
PURPOSE฀OF฀THE฀EXERCISE฀SHOULD฀BE฀CLEARLY฀IDENTIlED�฀AS฀SHOULD฀THE฀
MAIN฀PARTICIPANTS�฀WHO฀MAY฀BE฀STAKEHOLDERS฀AFFECTED฀BY฀A฀DECI

SION�฀SCIENTISTS฀EXPLORING฀VARIOUS฀FUTURE฀TRENDS฀TO฀INFORM฀DECISION฀
MAKING�฀OR฀A฀MIXTURE฀OF฀BOTH�฀4HE฀SCENARIO฀BUILDING฀TEAM฀WILL฀
NEED฀TO฀MAKE฀A฀SUBSTANTIAL฀COMMITMENT฀OF฀TIME฀�TWO฀OR฀MORE฀
WORKSHOPS฀LASTING฀TWO฀TO฀FOUR฀DAYS	�฀#AREFUL฀FACILITATION฀IS฀
IMPORTANT฀FOR฀MANAGING฀POWER฀IMBALANCES�฀LANGUAGE฀DIFFERENCES�฀
AND฀EXPECTATIONS฀AMONG฀PARTICIPANTS�฀4HE฀FOCUS฀SHOULD฀REMAIN฀
ON฀THE฀ISSUES฀OF฀HIGHEST฀INTEREST฀AND฀RELEVANCE฀TO฀THE฀TARGET฀AUDI

ENCE�฀4HE฀SCENARIOS฀BUILDING฀PROCESS฀NEEDS฀TO฀BE฀LEGITIMATE฀AND฀
RIGOROUS฀SO฀THAT฀THE฀SCENARIOS฀HAVE฀CREDIBILITY฀AMONG฀STAKEHOLDERS฀
�SEE฀CHAPTER฀�฀FOR฀MORE฀ON฀THIS	฀OR฀THE฀MAIN฀AUDIENCE�฀

7HAT฀FOLLOWS฀IS฀A฀DESCRIPTION฀OF฀THE฀STEPS฀IN฀SCENARIO฀BUILDING฀
THAT฀ARE฀OUTLINED฀IN฀4ABLE฀����฀CONSIDERING฀THE฀CASE฀OF฀2IO฀'RANDE�

3CENARIO฀฀
DEVELOPMENT฀STEPS฀
 !CTIVITIES 4YPE฀OF฀INFORMATION฀฀

GENERATED
2ELEVANCE฀TO฀THE฀฀
POLICYMAKING฀PROCESS

�	฀฀$ECIDE฀ON฀THE฀FOCAL฀฀
QUESTIONS

฀฀$ISCUSS฀HISTORICAL฀DEVELOPMENTS฀THAT฀LED฀TO฀
PRESENT฀SITUATION
฀฀)DENTIFY฀MAIN฀UNCERTAINTIES฀FOR฀THE฀FUTURE
฀฀)DENTIFY฀FOCAL฀QUESTIONS฀�MAIN฀PROBLEMS	฀
TO฀BE฀ADDRESSED฀BY฀THE฀SCENARIOS

s

s

s

฀฀ANALYSIS฀OF฀CURRENT฀PROBLEMS฀AND฀THEIR฀
ROOTS�฀BASED฀ON฀STAKEHOLDER฀ANALYSIS

฀฀ANALYSIS฀OF฀KEY฀QUESTIONS฀FOR฀THE฀FUTURE
฀฀CLEAR฀UNDERSTANDING฀OF฀MAIN฀ASSUMPTIONS฀
FOR฀THE฀FUTURE฀OF฀THE฀INVESTIGATED฀SYSTEM

s

s

s

฀฀IDENTIFYING฀ISSUES฀
฀FRAMING฀ISSUES฀
฀฀IDENTIFYING฀STAKEHOLDERS฀TO฀BE฀
ENGAGED฀IN฀DECISION฀PROCESS

s

s

s

�	฀฀)DENTIFY฀MAIN฀DRIVERS฀฀
OF฀ECOSYSTEM฀CHANGE

฀฀,IST฀MAIN฀DRIVERS฀THAT฀WILL฀CHANGE฀฀
THE฀FUTURE฀
฀฀)DENTIFY฀POSSIBLE฀DRIVER฀TRAJECTORIES�฀THRESH

OLDS฀AND฀UNCERTAINTY฀ABOUT฀THEM
฀฀)DENTIFY฀MAIN฀INTERACTIONS฀BETWEEN฀DRIVERS

s

s

s

฀฀ANALYSIS฀OF฀MAIN฀DRIVERS฀SHAPING฀THE฀
FUTURE฀AND฀THEIR฀IMPORTANCE

฀฀VOICING฀OF฀DIFFERENT฀VIEW฀POINTS฀ON฀DRIV

ERS�฀TRAJECTORIES฀AND฀THEIR฀IMPORTANCE

฀฀UNDERSTANDING฀OF฀SYSTEM�S฀INTERACTIONS�฀
DEVELOPMENT฀OF฀A฀SYSTEM�S฀PERSPECTIVE

s

s

s

฀FRAMING฀ISSUES
฀PRIORITIZING฀INFORMATION฀
฀INFORMING฀POLICY฀SELECTION

s

s

s

�	฀$EVELOP฀THE฀SCENARIOS ฀฀$EVELOP฀lRST฀DRAFTS฀OF฀SCENARIO฀STORYLINES
฀฀4RANSLATE฀STORYLINES฀INTO฀MODEL฀INPUTS฀AND฀
EXECUTE฀A฀MODELING฀EXERCISE฀�OPTIONAL	
฀฀&INALIZE฀SCENARIOS฀BASED฀ON฀CRITICAL฀AS

SESSMENT฀OF฀STORYLINES฀�QUALITATIVE	฀AND฀
MODELING฀�QUANTITATIVE	฀RESULTS�฀BASED฀ALSO฀
ON฀STAKEHOLDER฀DISCUSSIONS

s

s

s

฀฀CREATIVE฀IDEAS฀ABOUT฀THE฀FUTURE฀AND฀
EMERGING฀CHANGES

฀฀CHALLENGES฀FOR฀ASSUMPTIONS฀ON฀DRIVERS�฀
INTERACTIONS�฀CONSISTENCY฀CHECKS

฀฀GROUNDING฀OF฀QUALITATIVE฀KNOWLEDGE฀
THROUGH฀MODELING

s

s

s

฀IDENTIFYING฀DECISION฀POINTS
฀EVALUATING฀POLICY฀OPTIONS
฀SELECTING฀POLICY฀
฀DESIGNING฀MONITORING฀SYSTEMS

s

s

s

s

�	฀฀!NALYZE฀ACROSS฀THE฀
SCENARIOS฀

฀฀#ONDUCT฀ANALYSIS฀ACROSS฀THE฀฀
SCENARIOS฀SET
฀฀$ISCUSS฀SCENARIOS฀ANALYSIS�฀RESULTS฀฀
FOR฀VARIOUS฀STAKEHOLDER฀GROUPS
฀฀7RITE
UP฀AND฀DISSEMINATE฀SCENARIO฀
EXERCISE฀

s

s

s

฀฀ASSESSMENT฀OF฀TRADE
OFFS฀AND฀SYNERGIES฀
OF฀VARIOUS฀MANAGEMENT฀OPTIONS

฀฀INFORMATION฀TO฀DIFFERENT฀STAKEHOLDERS฀
ON฀DIFFERING฀VIEW฀POINTS

฀฀AWARENESS฀OF฀EMERGING฀ISSUES฀FOR฀THE฀
FUTURE

s

s

s

฀IDENTIFYING฀POLICY฀OPTIONS
฀EVALUATING฀POLICY฀OPTIONS฀
฀฀DEVELOPING฀STRATEGIES฀FOR฀POLICY฀
IMPLEMENTATION฀AND฀MONITORING

s

s

s

4ABLE฀���฀฀3TEPS฀IN฀3CENARIO฀$EVELOPMENT฀AND฀2ELEVANCE฀TO฀0OLICYMAKING


฀!LTHOUGH฀THE฀STEPS฀ARE฀DESCRIBED฀IN฀A฀LINEAR฀WAY�฀IN฀PRACTICE฀THERE฀IS฀MUCH฀ITERATION฀AMONG฀THEM�
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3TEP฀ONE�฀$ECIDE฀ON฀THE฀FOCAL฀QUESTIONS฀
3CENARIO฀PLANNING฀STARTS฀WITH฀IDENTIFYING฀THE฀MOST฀IMPORTANT฀
PROBLEMS฀AND฀THE฀MAIN฀UNCERTAINTIES฀IN฀THE฀FUTURE�฀)DEALLY฀THIS฀
WILL฀BE฀INFORMED฀BY฀DATA฀ON฀THE฀CURRENT฀CONDITION฀AND฀TRENDS฀
OF฀ECOSYSTEM฀SERVICES฀�AS฀DESCRIBED฀IN฀CHAPTER฀�	�฀4HIS฀STEP฀
MIGHT฀REVEAL฀THE฀NEED฀FOR฀FURTHER฀INFORMATION฀GATHERING�฀AND฀
SOME฀ITERATION฀BETWEEN฀THE฀STEPS฀OF฀GATHERING฀INFORMATION฀ON฀
ECOSYSTEM฀SERVICES฀AND฀BUILDING฀SCENARIOS฀MAY฀BE฀USEFUL�

4HIS฀lRST฀STEP฀OF฀SCENARIO฀BUILDING฀CAN฀ALSO฀INCLUDE฀A฀LOOK฀INTO฀
THE฀PAST฀TO฀FAMILIARIZE฀PARTICIPANTS฀WITH฀CHANGING฀DEVELOPMENT฀
PATTERNS�฀4HEN฀THE฀MAIN฀UNCERTAINTIES฀OR฀QUESTIONS฀FOR฀THE฀FUTURE฀
ARE฀IDENTIlED�฀ALONG฀WITH฀THE฀FOCAL฀QUESTIONS฀FOR฀THE฀EXERCISE�฀0AR

TICIPANTS฀MAY฀DECIDE฀NOT฀TO฀TACKLE฀ALL฀IDENTIlED฀PROBLEMS�฀BUT฀TO฀
PRIORITIZE฀THE฀MOST฀PRESSING฀OR฀PERSISTENT฀ONES�฀4HE฀PARTICIPANTS฀
WILL฀ALSO฀HAVE฀TO฀DISCUSS฀THE฀TIME฀FRAME฀FOR฀THE฀SCENARIOS�฀BALANC

ING฀THE฀SHORT
TERM฀TIME฀HORIZON฀OF฀MANY฀PLANNING฀PROCESSES฀AND฀
THE฀SLOW�฀LONG
TERM฀NATURE฀OF฀ECOSYSTEM฀CHANGES�฀

฀)N฀2IO฀'RANDE�฀THE฀FOCAL฀QUESTIONS฀CONCERNED฀CONNECTIONS฀BE

TWEEN฀VARIOUS฀ISSUES�฀SUCH฀AS฀THE฀CONNECTION฀OF฀THE฀CITY฀WITH฀ITS฀SUR

ROUNDING฀WATERSHED฀AND฀THE฀IMPACTS฀OF฀THE฀PROPOSED฀BIOFUEL฀PLANT�฀

3TEP฀TWO�฀)DENTIFY฀MAIN฀฀
DRIVERS฀OF฀ECOSYSTEM฀CHANGE
4HE฀SECOND฀STEP฀EXTENDS฀THE฀ANALYSIS฀OF฀DRIVERS฀OF฀ECOSYSTEM฀
CHANGE฀IN฀CHAPTERS฀�฀AND฀�฀TO฀INCLUDE฀THE฀FUTURE�฀3PECIl

CALLY�฀IT฀INVOLVES฀IDENTIFYING฀THE฀MAIN฀DRIVERS฀OF฀CHANGE฀IN฀
THE฀FUTURE�฀4HIS฀IS฀ESPECIALLY฀HELPFUL฀FOR฀CONSIDERING฀INDIRECT฀
DRIVERS�฀AS฀THEIR฀INTERACTIONS�฀WHICH฀ARE฀SHAPING฀DIRECT฀DRIVERS�฀
TRAJECTORIES฀IN฀THE฀FUTURE�฀CAN฀BE฀DIFlCULT฀TO฀ASSESS฀OVER฀SHORT฀
TIME฀FRAMES�฀4HE฀LIST฀OF฀DRIVERS฀IDENTIlED฀IN฀CHAPTER฀�฀IS฀A฀
USEFUL฀STARTING฀POINT฀FOR฀THINKING฀ABOUT฀THE฀DRIVERS฀THAT฀WILL฀
HAVE฀A฀DIRECT฀IMPACT฀ON฀THE฀PROBLEM�S	฀IDENTIlED฀BY฀THE฀FOCAL฀
QUESTIONS�

)N฀2IO฀'RANDE�฀DIRECT฀DRIVERS฀INCLUDE฀LAND฀USE฀CHANGE฀
FROM฀AGRICULTURAL฀EXPANSION�฀DEFORESTATION�฀AND฀CITY฀SPRAWL�฀
4HESE฀DIRECT฀DRIVERS฀ARE฀OFTEN฀DETERMINED฀BY฀A฀SET฀OF฀UNDERLY

ING�฀INDIRECT฀DRIVERS฀�SUCH฀AS฀POPULATION฀OR฀ECONOMIC฀GROWTH฀
PATTERNS	฀AND฀THEIR฀INTERACTIONS�฀$ISCUSSING฀THE฀INTERACTIONS฀
BETWEEN฀DRIVERS�฀CAN฀HELP฀IDENTIFY฀POSSIBLE฀ECOSYSTEM฀THRESHOLDS฀
THAT฀WILL฀NOT฀JUST฀CHANGE฀THE฀COURSE฀OF฀ONE฀DRIVER฀BUT฀AFFECT฀
THE฀FUNCTIONING฀OF฀THE฀WHOLE฀SYSTEM�฀)N฀2IO฀'RANDE�฀THE฀MAIN฀
INDIRECT฀DRIVERS฀ARE฀GLOBALIZATION�฀WHICH฀OPENS฀THE฀COUNTRY฀TO฀
FOREIGN฀INVESTMENTS�฀AND฀THE฀ATTITUDE฀OF฀DECISION฀MAKERS�฀SUCH฀
AS฀GOVERNMENT฀OFlCIALS�฀BUSINESS฀PEOPLE�฀OR฀FARMERS�฀TOWARD฀
ENVIRONMENTAL฀MANAGEMENT�

!S฀PART฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀#ARIBBEAN฀3EA฀STUDY�฀A฀SCENARIO฀PLANNING฀EXERCISE฀EVALUATED฀THE฀STATE฀OF฀THE฀#ARIBBEAN฀3EA฀
MARINE฀ECOSYSTEMS฀AND฀THREATS฀AND฀OPPORTUNITIES฀FOR฀THEIR฀MANAGEMENT฀IN฀THE฀FUTURE�฀4HE฀SCENARIOS฀EXERCISE฀WAS฀CARRIED฀OUT฀WITH฀THE฀FOLLOW

ING฀FOCAL฀QUESTIONS�฀

7HAT฀GOVERNANCE฀MECHANISMS฀CAN฀BE฀USED฀TO฀REDUCE฀THE฀REGION�S฀ECONOMIC�฀SOCIAL�฀AND฀ENVIRONMENTAL฀VULNERABILITY�
(OW฀CAN฀MAINTENANCE฀AND฀MANAGEMENT฀OF฀ECOSYSTEM฀SERVICES฀PROCEED฀TO฀IMPROVE฀HUMAN฀WELL
BEING฀IN฀THE฀#ARIBBEAN�
(OW฀CAN฀ECONOMIC฀ACTIVITY฀BE฀ORGANIZED฀AND฀MANAGED฀SO฀THAT฀NATURAL฀RESOURCE฀BENElTS฀ARE฀DISTRIBUTED฀EQUITABLY฀BETWEEN฀LOCAL฀AND฀
EXTERNAL฀INTERESTS฀RELATIVE฀TO฀COSTS�฀(OW฀CAN฀THE฀INTERESTS฀OF฀USERS฀OF฀SERVICES฀BE฀LINKED฀WITH฀THEIR฀INVESTMENTS฀IN฀THE฀REGION�
7ILL฀CURRENT฀TRENDS฀IN฀THE฀DECLINE฀OF฀#ARIBBEAN฀3EA฀COASTAL฀AND฀MARINE฀ECOSYSTEMS฀EXCEED฀ECOLOGICAL฀THRESHOLDS฀AND฀RESULT฀IN฀SIGNIlCANT฀
CONSEQUENCES฀FOR฀HUMAN฀WELL
BEING�฀

4HE฀FOLLOWING฀MAIN฀UNCERTAINTIES฀WERE฀IDENTIlED�
4OURISM฀n฀FORMS฀�MASS฀VERSUS฀ECO
SENSITIVE฀NICHE฀TOURISM	�฀NUMBERS
&ISHERIES฀n฀RESOURCE฀MINING฀VERSUS฀SUSTAINABLE฀USE
,AND฀USE฀CHANGE฀n฀HABITAT฀CHANGE฀AND฀LOSS฀OF฀VALUED฀ECOSYSTEMS
0OPULATION฀DYNAMICS�฀EQUITY�฀AND฀CONSUMPTION฀PATTERNS฀
'OVERNANCE฀MECHANISMS
#LIMATE฀VARIABILITY฀AND฀CHANGE

&ROM฀THIS฀ANALYSIS฀THE฀TWO฀MOST฀IMPORTANT฀UNCERTAINTIES฀FOR฀THE฀FUTURE฀WERE฀DERIVED�
%XTERNALLY฀CONTROLLED฀VERSUS฀INTERNALLY฀DRIVEN฀DEVELOPMENT
2EGIONAL฀INTEGRATION฀VERSUS฀FRAGMENTATION

4HESE฀TWO฀KEY฀UNCERTAINTIES฀DElNED฀THE฀MAIN฀THEMES฀OF฀FOUR฀SCENARIOS�฀WHICH฀ARE฀SIMILAR฀TO฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀GLOBAL฀SCENARIOS�

.EO
PLANTATION฀ECONOMY�฀4HE฀.EO
PLANTATION฀ECONOMY฀IS฀DRIVEN฀BY฀A฀DEMAND฀FOR฀ECOSYSTEM฀SERVICES฀THAT฀ARE฀MOSTLY฀ENJOYED฀BY฀PEOPLE฀
FROM฀OUTSIDE฀THE฀REGION�฀)N฀THIS฀SCENARIO�฀THE฀#ARIBBEAN฀REMAINS฀PRIMARILY฀A฀ZONE฀OF฀PRODUCTION฀AND฀EXTRACTION�฀AS฀IT฀HAS฀BEEN฀FOR฀MUCH฀OF฀THE฀
PAST฀���฀YEARS�฀

1UALITY฀OVER฀QUANTITY�฀4HIS฀SCENARIO฀EMPHASIZES฀THE฀CAREFUL�฀SUSTAINABLE฀MANAGEMENT฀OF฀SCARCE฀NATURAL฀AND฀MARKET฀RESOURCES฀AT฀A฀SCALE฀฀
APPROPRIATE฀TO฀THE฀SMALL฀ISLAND฀AND฀DEVELOPING฀STATES฀OF฀THE฀REGION�฀$IVERSIlCATION฀AND฀INCREASED฀RESILIENCE฀TO฀UNFORESEEN฀CHANGES฀IS฀A฀PRIMARY฀
GOAL฀OF฀THE฀OVERALL฀MANAGEMENT฀PROCESS�฀FOR฀BOTH฀THE฀PUBLIC฀AND฀PRIVATE฀SECTORS�

$IVERSIFY฀TOGETHER�฀4HIS฀SCENARIO฀IS฀BASED฀ON฀THE฀TWO฀THEMES฀OF฀INCREASING฀REGIONAL฀LEVELS฀OF฀COOPERATION฀AND฀DEEPENING฀REGIONAL฀ECONOMIC฀INTEGRATION�฀

'ROWING฀ASYMMETRIES�฀4HIS฀SCENARIO฀EXPLORES฀SOME฀OF฀THE฀POSSIBLE฀CONSEQUENCES฀OF฀INCREASING฀GLOBAL฀TRENDS฀TOWARD฀MARKET฀LIBERALIZATION฀
FOR฀GOODS�฀SERVICES�฀AND฀CAPITAL฀WITHOUT฀PROPER฀CONSIDERATION฀OF฀DIFFERENCES฀AND฀INEQUITIES฀AMONG฀COUNTRIES�฀REGIONS�฀AND฀SOCIAL฀GROUPS�

"OX฀���฀฀3CENARIOS฀FOR฀THE฀#ARIBBEAN฀3EA

฀-!฀����E�
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)N฀BUILDING฀SCENARIOS�฀PARTICIPANTS฀NEED฀TO฀RANK฀ALL฀THE฀DRIV

ERS฀WITH฀RESPECT฀TO฀THEIR฀IMPORTANCE฀FOR฀THE฀IDENTIlED฀PROBLEMS�฀
DOCUMENT฀THE฀REASONS฀FOR฀THE฀RANKING�฀AND฀DISCUSS฀WHY฀AND฀
HOW฀THE฀DRIVERS฀INTERACT�฀4HE฀POSSIBLE฀TRENDS฀AND฀TRAJECTORIES฀FOR฀
EACH฀DRIVER฀SHOULD฀BE฀DISCUSSED�฀SUCH฀AS฀THE฀EXPECTED฀HIGHEST�
LOWEST฀POPULATION฀NUMBERS฀OVER฀THE฀SCENARIOS�฀TIME฀HORIZON�฀OR฀
POSSIBLE฀ECONOMIC฀GROWTH฀RATES฀AND฀PATTERNS฀IN฀THE฀FUTURE�฀)T฀IS฀
ALSO฀IMPORTANT฀TO฀IDENTIFY฀HOW฀DIFFERENT฀PARTICIPANTS฀PERCEIVE฀
THESE฀TRENDS฀AND฀HOW฀CERTAIN฀THEY฀ARE฀ABOUT฀HOW฀THEY฀WILL฀PLAY฀
OUT฀IN฀THE฀FUTURE฀AND฀WHY�฀4HIS฀WILL฀HELP฀UNCOVER฀PARTICIPANTS�฀
MAIN฀ASSUMPTIONS฀ABOUT฀THE฀FUTURE�

3TEP฀THREE�฀$EVELOP฀THE฀SCENARIOS฀
4HE฀THIRD฀STEP฀INVOLVES฀DEVELOPING฀A฀SET฀OF฀STORIES฀ABOUT฀THE฀FU

TURE฀THAT฀DESCRIBE฀HOW฀THE฀IMPORTANT฀DRIVERS฀COULD฀INTERACT฀AND฀
UNFOLD฀IN฀DIFFERENT฀WAYS�฀%ACH฀SCENARIO฀IS฀BASED฀ON฀A฀SPECIlC฀
SET฀OF฀ASSUMPTIONS฀ABOUT฀THE฀DRIVERS฀AND฀DEVELOPS฀THEM฀OVER฀
THE฀SCENARIO฀TIME฀HORIZON�฀4HIS฀CAN฀BE฀DONE฀WITH฀OR฀WITHOUT฀
A฀QUANTITATIVE฀MODELING฀EXERCISE�฀&OR฀DEVELOPING฀QUALITATIVE฀STO

RIES�฀SCENARIO฀BUILDERS฀CAN฀DRAW฀ON฀WHATEVER฀TOOLS฀ARE฀AVAILABLE฀
TO฀STIMULATE฀CREATIVE฀THINKING฀THAT฀GENERATES฀INTERESTING฀AND฀
EVEN฀PROVOCATIVE�฀BUT฀STILL฀PLAUSIBLE�฀DESCRIPTIONS฀OF฀THE฀FUTURE�฀

)F฀THE฀TIME฀AND฀RESOURCES฀FOR฀COMPUTER฀MODELING฀ARE฀
AVAILABLE�฀SIMULATIONS฀CAN฀BE฀RUN฀TO฀QUANTIFY฀FUTURE฀TRENDS฀
OF฀DRIVERS฀�SUCH฀AS฀POPULATION�฀'$0�฀CONSUMPTION฀PATTERNS�฀
LIFESTYLE฀CHOICES	฀AND฀POSSIBLE฀OUTCOMES฀FOR฀ECOSYSTEMS฀AND฀
THEIR฀SERVICES฀�SUCH฀AS฀FOOD฀PRODUCTION�฀CLIMATE฀CHANGE฀OR฀WATER฀
AVAILABILITY	�฀%ACH฀MODEL฀RUN฀IS฀BASED฀ON฀SPECIlC฀ASSUMPTIONS฀
ON฀DRIVERS�฀TRAJECTORIES฀AND฀THEIR฀INTERACTIONS�฀-ODEL฀RUNS฀CAN฀
TAKE฀A฀FEW฀MONTHS฀TO฀COMPLETE�฀DEPENDING฀ON฀THEIR฀COMPLEXITY�฀
4HE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT�฀FOR฀EXAMPLE�฀DEVEL

OPED฀FOUR฀GLOBAL฀SCENARIOS฀�SEE฀"OX฀���฀ON฀PAGE฀��	฀FOR฀WHICH฀
MODELS฀WERE฀RUN฀TO฀SIMULATE฀FUTURE฀LAND฀USE฀PATTERNS฀AND฀
CLIMATE฀CHANGE฀�)-!'%�฀!)-	�฀FOOD฀AVAILABILITY฀AND฀DEMAND฀
�)-0!#4	�฀WATER฀AVAILABILITY฀�7!4%2'!0	฀AND฀GLOBAL฀lSHER

IES฀RESOURCES฀�%#/3)-	฀UNDER฀PARTICULAR฀ASSUMPTIONS฀ABOUT฀
SOCIO
ECONOMIC฀AND฀TECHNOLOGICAL฀DEVELOPMENTS�฀WHICH฀WERE฀
BASED฀ON฀QUALITATIVE฀SCENARIO฀STORYLINES�

#OMBINING฀QUALITATIVE฀AND฀QUANTITATIVE฀SCENARIO฀DEVELOP

MENT฀TECHNIQUES�฀AS฀IN฀THE฀CASE฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀
!SSESSMENT฀SCENARIOS�฀CAN฀PRODUCE฀COMPREHENSIVE฀NARRATIVES�฀
3OMETIMES฀SEVERAL฀ITERATIONS฀BETWEEN฀QUALITATIVE฀AND฀QUANTITA

TIVE฀TECHNIQUES฀WILL฀BE฀NEEDED฀TO฀ACHIEVE฀CONSISTENT฀SCENARIOS�฀

0ARTICIPANTS฀IN฀THE฀2IO฀'RANDE฀PROCESS฀BUILT฀STORIES฀OF฀THE฀
FUTURE฀AROUND฀THE฀INTERSECTIONS฀OF฀DRIVERS฀IDENTIlED฀IN฀STEP฀
TWO�฀4HEY฀COMBINED฀STATISTICAL฀INFORMATION฀AND฀PROJECTIONS฀
OF฀POPULATION฀AND฀'$0฀WITH฀ASSUMPTIONS฀ABOUT฀TECHNOLOGY฀
DEVELOPMENT�฀EQUITY฀AND฀GLOBALIZATION฀TO฀CREATE฀THREE฀SCENARIOS�

3TEP฀FOUR�฀!NALYZE฀ACROSS฀THE฀SCENARIOS
4HE฀lNAL฀STEP฀IN฀SCENARIO฀BUILDING฀INVOLVES฀ANALYZING฀THE฀IMPLI

CATIONS฀OF฀THE฀SCENARIO฀STORYLINES฀FOR฀INFORMING฀DECISIONS฀TAKEN฀
TODAY฀OR฀IN฀THE฀NEAR฀FUTURE�฀-UCH฀OF฀THE฀VALUE฀OF฀THE฀SCENARIOS฀
EXERCISE฀LIES฀IN฀BEING฀ABLE฀TO฀COMPARE฀DIFFERENT฀OUTCOMES�฀4HE฀
COMPARISON฀CAN฀REVEAL฀UNANTICIPATED฀RESULTS฀AND฀PROVIDE฀DIFFER

ENT฀STAKEHOLDER฀GROUPS฀WITH฀INSIGHTS฀ABOUT฀THE฀OUTCOMES฀OF฀THE฀
FUTURE฀PATHWAYS฀THEY฀MAY฀HAVE฀ADVOCATED�

4HERE฀ARE฀A฀NUMBER฀OF฀WAYS฀TO฀COMPARE฀OUTCOMES฀OF฀DIFFER

ENT฀SCENARIOS฀�SEE฀4ABLE฀���	�฀)N฀GENERAL�฀LESSONS฀CAN฀BE฀DRAWN฀
FROM฀FOCUSING฀ON฀EITHER฀THE฀SIMILARITIES฀OR฀DIFFERENCES฀IN฀TRENDS฀
ACROSS฀THE฀SCENARIOS�฀4HESE฀CAN฀BE฀CONNECTED฀TO฀THE฀POLICY฀
CHOICES฀MADE฀ALONG฀THE฀DIFFERENT฀PATHWAYS�฀,ESSONS฀FOR฀DECISION฀
MAKING฀CAN฀ALSO฀BE฀DRAWN฀BY฀COMPARING฀THE฀RISKS฀TAKEN฀AND฀
BENElTS฀GAINED฀BY฀DIFFERENT฀GROUPS฀OF฀SOCIETY�฀FOR฀EXAMPLE�฀OR฀
BY฀MAPPING฀OUT฀THE฀TRADE
OFFS฀IN฀EACH฀SCENARIO�

&OR฀2IO฀'RANDE�฀A฀NUMBER฀OF฀DIFFERENCES฀EMERGE฀IN฀THE฀
OUTCOMES฀OF฀TWO฀SCENARIOS฀BASED฀ON฀DIFFERENT฀ASSUMPTIONS฀FOR฀
ECOSYSTEM฀CHANGE฀DRIVERS฀�SEE฀4ABLE฀���	�฀)N฀THE฀lRST฀SCENARIO฀
�h7E฀BECOME฀GLOBALIZEDv	�฀THE฀ECONOMY฀GROWS฀RAPIDLY�฀BUT฀
THE฀PROVISIONING฀OF฀ECOSYSTEM฀SERVICES฀DETERIORATES฀AS฀LITTLE฀
ATTENTION฀IS฀PAID฀TO฀ECOSYSTEM฀MANAGEMENT฀IN฀THE฀WATERSHED�฀
)N฀THE฀SECOND฀SCENARIO฀�h#OMMUNITIES฀lRSTv	�฀A฀SET฀OF฀DIVERSE฀

/PTIONS฀FOR฀COMPARING฀
ACROSS฀THE฀SCENARIOS

%XAMPLE฀FROM฀THE฀-ILLENNIUM฀฀
%COSYSTEM฀!SSESSMENT฀SCENARIOS

,OOK฀FOR฀FUTURE฀฀
DEVELOPMENTS฀THAT฀ARE฀THE฀
SAME฀IN฀ALL฀SCENARIOS

3AME฀TREND฀OF฀RISING฀WORLD฀POPULATION฀UP฀
TO฀����฀IN฀ALL฀SCENARIOS�฀THEN฀STABILIZATION�฀
EXACT฀POPULATION฀NUMBERS฀IN฀����฀DIFFER�฀
'LOBAL฀FOREST฀AREA฀DECLINES฀UP฀TO฀����฀IN฀
ALL฀SCENARIOS�฀VELOCITY฀OF฀TRENDS฀DIFFERS�

,OOK฀FOR฀UNCERTAIN฀FUTURE฀
DEVELOPMENTS�฀WHICH฀DIFFER฀
ACROSS฀SCENARIOS

.UMBER฀OF฀MALNOURISHED฀CHILDREN฀IN฀฀
����฀DIFFERS฀WIDELY฀AMONG฀SCENARIOS�
1UALITY฀AND฀QUANTITY฀OF฀AVAILABLE฀WATER฀
RESOURCES฀BY฀����฀DIFFER฀WIDELY฀AMONG฀
REGIONS฀AND฀ACROSS฀SCENARIOS�

)DENTIFY฀TRADE
OFFS฀DESCRIBED฀
IN฀THE฀SCENARIOS

2ISK฀OF฀TRADING฀OFF฀LONG
TERM฀ENVIRONMEN

TAL฀SUSTAINABILITY฀FOR฀FAST฀IMPROVEMENT฀IN฀
HUMAN฀SYSTEMS฀�'LOBAL฀/RCHESTRATION	�
2ISK฀OF฀TRADING฀OFF฀SOLUTIONS฀TO฀GLOBAL฀
ENVIRONMENTAL฀PROBLEMS฀�REQUIRING฀GLOBAL฀
COOPERATION	฀FOR฀IMPROVING฀LOCAL฀ENVIRON

MENTS฀�FOCUSING฀ON฀LOCAL฀SOLUTIONS฀ONLY	฀
�!DAPTING฀-OSAIC	�
2ISK฀OF฀TRADING฀OFF฀BIODIVERSITY฀CONSERVATION฀
FOR฀FOOD฀SECURITY฀�'LOBAL฀/RCHESTRATION	�

)DENTIFY฀POLICY฀OPTIONS฀THAT฀
MAKE฀SENSE฀IN฀ALL฀SCENARIOS

-AJOR฀INVESTMENTS฀IN฀PUBLIC฀GOODS฀AND฀
POVERTY฀REDUCTION�฀TOGETHER฀WITH฀ELIMINA

TION฀OF฀HARMFUL฀TRADE฀BARRIERS฀AND฀SUBSIDIES�฀
7IDESPREAD฀USE฀OF฀ADAPTIVE฀ECOSYSTEM฀
MANAGEMENT฀AND฀INVESTMENT฀IN฀EDUCATION�฀
3IGNIlCANT฀INVESTMENTS฀IN฀TECHNOLOGIES฀TO฀
USE฀ECOSYSTEM฀SERVICES฀MORE฀EFlCIENTLY�฀
ALONG฀WITH฀WIDESPREAD฀INCLUSION฀OF฀฀
ECOSYSTEM฀SERVICES฀IN฀MARKETS�

4ABLE฀���฀฀/PTIONS฀FOR฀#OMPARING฀3CENARIOS

&OR฀DETAILS฀ON฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀SCENARIOS฀SEE฀BOX฀����
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4HE฀SCENARIOS฀EXERCISE฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀RESULTED฀
IN฀FOUR฀GLOBAL
SCALE฀SCENARIOS�฀4HEY฀EXTEND฀TO฀����฀IN฀DETAIL�฀WITH฀AN฀
OUTLOOK฀FOR฀SOME฀IMPORTANT฀ISSUES�฀SUCH฀AS฀CLIMATE฀CHANGE�฀TO฀�����฀
4HE฀FOUR฀SCENARIOS฀ALL฀INCORPORATE฀VARIOUS฀INDIRECT฀AND฀DIRECT฀SOCIO
ECO

NOMIC�฀CULTURAL�฀AND฀BIOPHYSICAL฀DRIVING฀FORCES฀OF฀CHANGE฀IN฀ECOSYSTEMS฀
AND฀THEIR฀SERVICES฀AND฀THE฀RELATED฀HUMAN฀WELL
BEING฀COMPONENTS�฀4HE฀
SCENARIOS฀WERE฀DESIGNED฀TO฀ILLUMINATE฀CONTRASTING฀PATHWAYS฀INTO฀THE฀
FUTURE฀AND฀THEIR฀RISKS฀AND฀BENElTS�฀THE฀DRIVER฀INTERACTIONS฀THAT฀WOULD฀
SET฀THE฀WORLD฀ONTO฀DIFFERENT฀TRAJECTORIES�฀AND฀THEIR฀CONSEQUENCES฀FOR฀
ECOSYSTEMS�฀THEIR฀SERVICES�฀AND฀HUMAN฀WELL
BEING�฀

4HE฀SCENARIOS฀SPECIlCALLY฀EXPLORE฀TWO฀KEY฀UNCERTAINTIES฀FOR฀THE฀
FUTURE�฀IF฀AND฀HOW฀THE฀WORLD฀COULD฀BECOME฀EITHER฀MORE฀GLOBALIZED฀
OR฀INCREASINGLY฀REGIONALIZED�฀AND฀WHAT฀CONSEQUENCES฀A฀MORE฀REACTIVE฀
VERSUS฀A฀MORE฀PROACTIVE฀APPROACH฀TO฀MANAGING฀ECOSYSTEMS฀AND฀THEIR฀
SERVICES฀COULD฀HAVE�฀

%ACH฀OF฀THE฀SCENARIOS฀COMBINES฀TWO฀POSSIBLE฀DIRECTIONS฀THESE฀UNCER

TAINTIES฀CAN฀TAKE�฀4HE฀SO
CALLED฀'LOBAL฀/RCHESTRATION฀SCENARIO฀PORTRAYS฀

A฀WORLD฀WITH฀A฀hSOCIALLY฀CONSCIOUSv฀GLOBALIZATION฀THAT฀EMPHASIZES฀
ECONOMIC฀GROWTH�฀SOCIAL฀REFORM�฀AND฀EQUITY�฀BUT฀DECISION฀MAKERS฀TAKE฀
A฀REACTIVE฀APPROACH฀TOWARD฀ENVIRONMENTAL฀PROBLEMS�฀)N฀THE฀/RDER฀FROM฀
3TRENGTH฀SCENARIO�฀DECISION฀MAKERS฀ALSO฀ONLY฀DEAL฀WITH฀ENVIRONMENTAL฀
DEGRADATION฀WHEN฀IT฀STARTS฀TO฀SERIOUSLY฀AFFECT฀HUMANS฀�REACTIVE	�฀AT฀THE฀
SAME฀TIME฀THEY฀FOCUS฀ON฀NATIONAL฀SECURITY฀ISSUES฀AND฀ECONOMIC฀IMPROVE

MENTS฀ONLY฀FOR฀THEIR฀OWN฀COUNTRIES�฀

4HE฀TWO฀OTHER฀SCENARIOS฀DEPICT฀A฀MORE฀ENVIRONMENTALLY฀CONSCIOUS฀AT

TITUDE�฀4HE฀!DAPTING฀-OSAIC฀SCENARIO฀SHOWS฀THE฀OUTCOME฀OF฀A฀FOCUS฀ON฀
EXPERIMENTATION�฀LOCAL฀LEARNING�฀AND฀ADAPTATIONS฀TO฀ECOSYSTEM฀CHANGE฀
AND฀THE฀INTRODUCTION฀OF฀MORE฀mEXIBLE฀LOCAL฀GOVERNANCE฀STRUCTURES฀FOR฀
ENVIRONMENTAL฀AND฀SOCIAL฀MANAGEMENT�฀WHICH฀OVERALL฀LEADS฀TO฀A฀MORE฀
REGIONALIZED฀WORLD�฀4HE฀4ECHNO'ARDEN฀SCENARIO฀IN฀CONTRAST฀EXPLORES฀THE฀
POSSIBILITIES฀OF฀hGREENv฀TECHNOLOGIES฀TO฀MANAGE฀ALL฀CATEGORIES฀OF฀ECOSYS

TEM฀SERVICES฀TO฀SUPPORT฀HUMAN฀SYSTEMS฀IN฀A฀MORE฀GLOBALIZED฀WORLD�

4HE฀OUTCOMES฀FOR฀ECOSYSTEM฀SERVICES฀AND฀HUMAN฀WELL
BEING฀COMPO

NENTS฀ARE฀ILLUSTRATED฀BELOW�

"OX฀���฀฀4HE฀'LOBAL฀3CENARIOS฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀AND฀THEIR฀/UTCOMES

.ET฀#HANGES฀IN฀!VAILABILITY฀OF฀0ROVISIONING�฀2EGULATING�฀AND฀#ULTURAL฀%COSYSTEM฀3ERVICES฀BY฀����฀FOR฀)NDUSTRIAL฀AND฀$EVELOPING฀#OUNTRIES�฀฀
4HE฀Y
AXIS฀IS฀THE฀NET฀PERCENTAGE฀OF฀ECOSYSTEM฀SERVICES฀ENHANCED฀OR฀DEGRADED�฀&OR฀EXAMPLE�฀����฀DEGRADATION฀OF฀THE฀SIX฀PROVISIONING฀ECOSYSTEM฀SERVICES฀
WOULD฀MEAN฀THAT฀ALL฀OF฀THESE฀WERE฀DEGRADED฀IN฀����฀RELATIVE฀TO฀�����฀WHILE฀���฀ENHANCEMENT฀COULD฀MEAN฀THAT฀THREE฀WERE฀ENHANCED฀AND฀THE฀OTHER฀฀
THREE฀WERE฀UNCHANGED�฀OR฀THAT฀FOUR฀WERE฀ENHANCED�฀ONE฀WAS฀DEGRADED�฀AND฀THE฀OTHER฀TWO฀WERE฀UNCHANGED�

#HANGES฀IN฀ECOSYSTEM฀SERVICES฀IN฀PERCENTAGE
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ECOSYSTEM฀MANAGEMENT฀APPROACHES฀ARE฀INTRODUCED฀THAT฀RESULT฀
IN฀BETTER฀ENVIRONMENTAL฀CONDITIONS�฀IN฀ADDITION�฀DEVELOPING฀THE฀
LOCAL฀INFRASTRUCTURE฀AND฀ECONOMY฀BECOMES฀A฀FOCUS�฀(OWEVER�฀
THE฀ECONOMY฀OF฀2IO฀'RANDE฀GROWS฀AT฀A฀SLOWER฀RATE฀AS฀A฀RESULT฀
OF฀DECISIONS฀TO฀INVEST฀RESOURCES฀IN฀ENVIRONMENTAL฀ISSUES฀RATHER฀
THAN฀JUST฀ECONOMIC฀ISSUES�

!MONG฀THE฀FOUR฀GLOBAL฀SCENARIOS฀GENERATED฀FOR฀THE฀-ILLEN

NIUM฀%COSYSTEM฀!SSESSMENT�฀THERE฀ARE฀SIGNIlCANT฀DIFFERENCES฀
IN฀THE฀STATUS฀OF฀ECOSYSTEM฀SERVICES฀��฀YEARS฀FROM฀NOW�฀IN฀ONE฀
SCENARIO฀OVERALL฀ECOSYSTEM฀SERVICES฀DEGRADE฀WHILE฀IN฀THE฀OTHER฀
SCENARIOS฀THESE฀SERVICES฀IMPROVE฀BUT฀TO฀DIFFERENT฀DEGREES�฀DE

PENDING฀ON฀THE฀CHOSEN฀PATHWAY�฀

)NSIGHTS฀EMERGE฀FROM฀A฀PROCESS฀OF฀QUESTIONING฀THE฀ASSUMP

TIONS฀MADE฀WITHIN฀ONE฀STORY฀OR฀PATHWAY฀AND฀COMPARING฀ITS฀
OUTCOMES฀WITH฀ANOTHER฀POSSIBLE฀PATHWAY฀INTO฀THE฀FUTURE�฀4HIS฀
ANALYSIS฀CAN฀CLARIFY฀WHAT฀WE฀KNOW฀AND฀WHAT฀IS฀UNCERTAIN฀ABOUT฀
THE฀FUTURE�฀)T฀ALSO฀SHEDS฀LIGHT฀ON฀UNEXPECTED฀RESULTS฀OF฀A฀PARTICU

LAR฀PATHWAY�฀)N฀OTHER฀WORDS�฀THE฀SCENARIO฀ANALYSIS฀CAN฀REVEAL฀AND฀
HELP฀POLICY฀MAKERS฀AVOID฀THE฀UNINTENDED฀CONSEQUENCES฀THAT฀
OFTEN฀PLAGUE฀DEVELOPMENT฀PROJECTS�฀

$ESPITE฀ITS฀BENElTS�฀SCENARIO฀PLANNING฀HAS฀IMPORTANT฀LIMITA

TIONS�฀)T฀CAN฀BE฀TIME฀AND฀RESOURCE฀CONSUMING฀AND฀REQUIRES฀
THE฀SUSTAINED฀COMMITMENT฀OF฀THE฀SCENARIO฀BUILDING฀TEAM฀OVER฀
A฀SUBSTANTIAL฀TIME฀HORIZON�฀)N฀ADDITION�฀SCENARIO฀PLANNING฀
REQUIRES฀SKILLED฀FACILITATION�฀ESPECIALLY฀IF฀CONTENTIOUS฀ISSUES฀
ARE฀DISCUSSED฀BETWEEN฀STAKEHOLDER฀GROUPS�฀3CENARIOS฀CAN฀ALSO฀
CONTRIBUTE฀TO฀A฀FALSE฀SENSE฀OF฀CERTAINTY฀ABOUT฀THE฀FUTURE�฀WHICH฀
IS฀WHY฀CAREFUL฀USE฀AND฀DISSEMINATION฀IS฀IMPORTANT�฀)T฀SHOULD฀BE฀
STRESSED฀THAT฀SCENARIO฀PLANNING฀DOES฀NOT฀PREDICT฀THE฀FUTURE฀AS฀IT฀
WILL฀ACTUALLY฀TAKE฀PLACE�฀BUT฀INSTEAD฀HIGHLIGHTS฀PLAUSIBLE฀FUTURES�฀
AND฀PARTICULAR฀ASSUMPTIONS฀AND฀THEIR฀CONSEQUENCES�

"%.%&)43฀/&฀!฀3#%.!2)/3฀02/#%33
$ECISION฀MAKERS฀OFTEN฀BALK฀AT฀THE฀IDEA฀OF฀BUILDING฀SCENARIOS�฀

USUALLY฀BECAUSE฀IT฀IS฀UNFAMILIAR฀AND฀THE฀PROCESS฀AND฀OUTCOMES฀MAY฀
BE฀UNCLEAR�฀/NCE฀UNDERWAY�฀HOWEVER�฀SCENARIO฀BUILDING฀IS฀OFTEN฀
DESCRIBED฀AS฀EXCITING฀AND฀PRODUCTIVE�฀4HE฀TANGIBLE฀OUTCOMES฀OF฀
THE฀PROCESS�฀IN฀THE฀FORM฀OF฀THE฀STORYLINES฀AND฀ANALYSES�฀CAN฀BE฀USED฀
DIRECTLY฀TO฀INFORM฀DECISION฀MAKING฀�:UREK฀AND฀(ENRICHS฀����	�฀
)N฀ADDITION�฀THE฀LEARNING฀AND฀COMMUNICATION฀THAT฀STEM฀FROM฀THE฀
SCENARIO฀DEVELOPMENT฀ARE฀OFTEN฀SEEN฀AS฀BEING฀EQUALLY฀VALUABLE฀TO฀
DECISION฀MAKING฀�7OLLENBERG฀ET฀AL�฀�����฀-!฀����D	�฀

4HE฀SCENARIO฀BUILDING฀PROCESS฀HAS฀THREE฀PRIMARY฀BENElTS�฀
&IRST�฀PARTICIPANTS฀OF฀A฀SCENARIOS฀EXERCISE฀CAN฀GAIN฀A฀BETTER฀
UNDERSTANDING฀OF฀INTERACTIONS�฀ASSUMPTIONS฀ABOUT฀THE฀FUTURE�฀
AND฀ECOSYSTEM฀SERVICE฀TRADE
OFFS�฀4HE฀SCENARIOS฀PROCESS฀ALSO฀
CREATES฀A฀PLATFORM฀TO฀TALK฀ACROSS฀INTEREST฀GROUPS�฀DISCIPLINES�฀AND฀
PHILOSOPHIES�฀&INALLY�฀SCENARIO฀DEVELOPMENT฀IS฀A฀WAY฀OF฀BUILDING฀
TRUST฀AND฀COOPERATION฀AND฀OF฀RESOLVING฀CONmICTS฀AMONG฀STAKE

HOLDER฀GROUPS฀IN฀RELATION฀TO฀ECOSYSTEM฀SERVICES฀AND฀THE฀CHOICE฀
OF฀POLICES฀FOR฀SUSTAINING฀SERVICES�

4ABLE฀���฀฀฀2IO฀'RANDE�฀!SSUMPTIONS฀ABOUT฀%COSYSTEM฀฀
$RIVERS฀AND฀2ESULTING฀#HANGES฀FOR฀4WO฀3CENARIOS

$RIVERS฀n฀ARROW฀DENOTES฀WHETHER฀THE฀TREND฀OF฀A฀DRIVER฀IS฀INCREASING฀�฀฀฀฀	�฀
CONTINUING฀�฀฀฀฀	฀OR฀DECREASING฀�฀฀฀฀	
%COSYSTEM฀SERVICE฀STATUS฀n฀ARROW฀DENOTES฀WHETHER฀THE฀SUPPLY฀OF฀THE฀
SERVICE฀IN฀THE฀FUTURE฀WILL฀INCREASE฀�฀฀฀฀	�฀STAY฀THE฀SAME฀�฀฀฀฀	฀OR฀DECREASE฀
�฀฀฀฀	฀IN฀THE฀SCENARIO

3CENARIO฀��฀฀
7E฀BECOME฀฀
GLOBALIZED

3CENARIO฀��฀฀
#OMMUNITIES฀฀

lRST

3ELECTED฀INDIRECT฀DRIVING฀FORCES฀OF฀ECOSYSTEM฀CHANGE

0OPULATION฀GROWTH฀RATE฀฀
OF฀THE฀CITY

'LOBAL฀INTEGRATION

%CONOMIC฀GROWTH฀�'$0	

3OCIAL฀EQUITY

4ECHNICAL฀CHANGE฀IN฀฀
AGRICULTURE

3ELECTED฀DIRECT฀DRIVING฀FORCES฀OF฀ECOSYSTEM฀CHANGE

,AND฀USE฀CHANGE฀IN฀฀
UPPER฀WATERSHED

#HEMICAL฀INPUT฀USE฀฀
IN฀AGRICULTURE

/UTCOMES฀FOR฀SELECTED฀ECOSYSTEM฀SERVICES

&OOD฀n฀CROPS

&IBER฀n฀ENERGY฀�BIOFUEL	

7ATER฀QUANTITY

7ATER฀QUALITY

7ATER฀REGULATION

%ROSION฀CONTROL

2ECREATION฀�฀TOURISM
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5NDERSTANDING฀OF฀INTERACTIONS�฀฀
ASSUMPTIONS�฀AND฀ECOSYSTEM฀TRADE
OFFS
3OME฀OF฀THE฀DIRECT฀OUTCOMES฀OF฀SCENARIO฀BUILDING฀ARE฀A฀GREATER฀
UNDERSTANDING฀OF฀THE฀LINKAGES฀BETWEEN฀POLICY฀OPTIONS฀AND฀THE฀
IMPACTS฀AND฀DEPENDENCIES฀ON฀ECOSYSTEM฀SERVICES�฀THE฀IDENTI

lCATION฀OF฀BELIEFS฀AND฀ASSUMPTIONS฀ABOUT฀HOW฀A฀POLICY฀OR฀A฀
CHOSEN฀DEVELOPMENT฀PATHWAY฀MAY฀ALTER฀SOME฀OR฀ALL฀ECOSYSTEM฀
SERVICES฀AND฀IN฀TURN฀AFFECT฀DEVELOPMENT฀GOALS�฀THE฀IDENTIlCATION฀
OF฀POTENTIAL฀LONG
TERM฀CONSEQUENCES฀FOR฀ECOSYSTEM฀SERVICES฀OF฀
CHOICES฀MADE฀IN฀THE฀NEAR฀FUTURE�฀AND฀THE฀IDENTIlCATION฀OF฀FAC

TORS฀IMPORTANT฀FOR฀A฀SUCCESSFUL฀OUTCOME฀OF฀A฀DECISION�฀

0LATFORM฀TO฀TALK฀ACROSS฀INTEREST฀GROUPS�฀฀
DISCIPLINES�฀AND฀PHILOSOPHIES
5NCERTAINTY฀ABOUT฀THE฀FUTURE฀HAS฀AN฀EQUALIZING฀EFFECT�฀NO฀ONE฀
DISCIPLINE฀OR฀SECTOR฀CAN฀PREDICT฀THE฀FUTURE�฀)T฀REQUIRES฀THE฀COLLABO

RATION฀OF฀SCIENTISTS�฀GOVERNMENTS�฀AND฀CITIZENS฀TO฀PIECE฀TOGETHER฀
PLAUSIBLE฀STORIES฀ABOUT฀WHAT฀ ฀OCCUR฀IN฀THE฀FUTURE�฀4HE฀RESULT฀
IS฀A฀PROCESS฀THAT฀CAN฀ACCOMMODATE฀THOUGHTFUL�฀CREATIVE�฀AND฀NON

THREATENING฀DISCUSSION฀ABOUT฀TOPICS฀THAT฀ARE฀NORMALLY฀POLITICALLY฀
CHARGED�฀,ESS฀POWERFUL฀GROUPS฀CAN฀BE฀EMPOWERED฀THROUGH฀SUCH฀
A฀PROCESS฀AND฀MORE฀POWERFUL฀GROUPS฀CAN฀GAIN฀INVALUABLE฀INSIGHT฀
INTO฀HOW฀THEIR฀PRACTICES฀AND฀POLICIES฀AFFECT฀OTHER฀GROUPS�฀

!N฀EXAMPLE฀FOR฀THIS฀IS฀THE฀INTEGRATED฀ECOSYSTEM฀ASSESSMENT฀
IN฀THE฀3ALAR฀DE฀!TACAMA�฀#HILE�฀WHICH฀LED฀TO฀SEVERAL฀ROUNDTABLE฀
MEETINGS฀TO฀DEVELOP฀SCENARIOS฀FOCUSED฀ON฀THE฀REGION�S฀ECONOMIC฀
DEVELOPMENT�฀)T฀WAS฀THE฀lRST฀OCCASION฀FOR฀REPRESENTATIVES฀FROM฀
NEARBY฀MINING฀COMPANIES฀AND฀LEADERS฀OF฀INDIGENOUS฀COMMUNI

TIES฀TO฀SIT฀DOWN฀TO฀DISCUSS฀THEIR฀IDEAS฀AND฀CONmICTS�฀&RANCISCA฀
'REENE�฀A฀LOCAL฀ANTHROPOLOGIST฀WHO฀PARTICIPATED฀IN฀THE฀EXERCISE�฀
SAID฀THAT฀hTHIS฀PROJECT�S฀DISTINCTIVE฀STAMP฀HAS฀BEEN฀THE฀STRONG฀
COMPONENT฀OF฀PARTICIPATION�฀PARTICIPATION฀NOT฀ONLY฀IN฀THE฀SENSE฀
OF฀LISTENING฀TO฀AND฀INCLUDING฀THE฀OPINIONS฀OF฀SOCIAL฀STAKEHOLDERS฀
INTERACTING฀IN฀THE฀3ALAR�฀BUT฀ALSO฀;THROUGH=฀THE฀METHODOLOGY฀
WHEREIN฀THE฀EXPERIENCES฀AND฀OPINIONS฀THAT฀WERE฀DEVELOPED฀WERE฀
SHARED฀BETWEEN฀EVERYONE�฀THEY฀WERE฀USED฀TO฀BUILD฀UP฀THE฀BODY฀
OF฀THE฀PROJECT฀AND฀AS฀A฀TOOL฀WITH฀WHICH฀TO฀PROJECT฀THE฀FUTURE�v฀
�(�฀"LANCO�฀PERSONAL฀COMMUNICATION�฀����	

฀
"UILDING฀TRUST฀AND฀COOPERATION฀฀
AND฀RESOLVING฀CONmICTS
3CENARIOS฀CAN฀BE฀USED฀TO฀AIR฀CONmICTS฀OR฀BUILD฀CONSENSUS฀AMONG฀
DIVERSE฀STAKEHOLDERS฀OVER฀WHAT฀A฀DESIRABLE฀FUTURE฀MIGHT฀LOOK฀LIKE�฀
-ANAGING฀NATURAL฀RESOURCES฀OFTEN฀INVOLVES฀TRADE
OFFS฀BETWEEN฀
DIFFERENT฀ECONOMIC฀ACTIVITIES฀AND฀VALUES�฀'ETTING฀STAKEHOLDERS฀
AROUND฀THE฀SAME฀TABLE฀TO฀DISCUSS฀THEIR฀VISIONS฀OF฀FUTURE฀LAND฀MAN

AGEMENT฀OR฀ECONOMIC฀DEVELOPMENT฀HELPS฀BUILD฀UNDERSTANDING฀
OF฀THESE฀TRADE
OFFS฀AND฀AGREEMENT฀ON฀APPROPRIATE฀POLICY�฀7HEN฀
BUILDING฀AND฀DISCUSSING฀SCENARIOS�฀HIDDEN฀VALUES฀AND฀ASSUMP

TIONS฀ARE฀UNCOVERED�฀HIGHLIGHTING฀POTENTIAL฀SHARED฀VALUES฀AND฀
THE฀ROOT฀OF฀CONmICTS�฀4AKING฀STAKEHOLDERS฀AWAY฀FROM฀THE฀PRESENT฀
DAY฀TO฀FOCUS฀ON฀POSSIBLE฀FUTURES฀FACILITATES฀DISCUSSION�฀ALLOWING฀
PARTICIPANTS฀TO฀DEVELOP฀A฀GREATER฀UNDERSTANDING฀OF฀EACH฀OTHER�S฀
POINT฀OF฀VIEW�฀7HILE฀THERE฀IS฀NO฀GUARANTEE฀THAT฀INCREASED฀MUTUAL฀
RESPECT฀WILL฀CARRY฀OVER฀TO฀RESOLVING฀CURRENT฀CONmICTS�฀IT฀INCREASES฀

THAT฀POSSIBILITY�฀3UCH฀USE฀OF฀SCENARIOS฀HAS฀BEEN฀PROPOSED฀AS฀PART฀
OF฀THE฀DEVELOPMENT฀OF฀CATCHMENT฀MANAGEMENT฀STRATEGIES฀UNDER฀
3OUTH฀!FRICA�S฀NEW฀WATER฀LAW฀�2OGERS฀ET฀AL�฀����	�

4HE฀MUTUAL฀TRUST฀BUILT฀AROUND฀AREAS฀OF฀COMMON฀INTEREST฀
CONTRIBUTES฀TO฀THE฀DEVELOPMENT฀OF฀BENElCIAL฀PARTNERSHIPS�฀!ND฀
PUBLIC฀PARTICIPATION฀CAN฀GENERATE฀IMPORTANT฀INSIGHTS฀THAT฀CON

TRIBUTE฀TO฀THE฀DESIGN฀OF฀POLICIES฀BETTER฀SUITED฀TO฀SERVING฀THOSE฀
CONCERNED�฀4HUS�฀A฀PARTICIPATORY฀PROCESS฀WITHIN฀THE฀CONTEXT฀OF฀
SCENARIO฀PLANNING฀CAN฀BE฀USED฀TO฀CHALLENGE฀AND฀INmUENCE฀THE฀
PERCEPTIONS฀OF฀BOTH฀THOSE฀IN฀AUTHORITY฀AND฀THOSE฀AT฀GRASSROOTS�฀
&OR฀EXAMPLE�฀IN฀THE฀"AN฀-AE฀+HONG
+HA�฀-AE฀#HAEM฀WATER

SHED฀IN฀4HAILAND�฀COMPETITION฀AND฀DISPUTES฀FOR฀WATER฀WERE฀ES

CALATING฀AS฀URBAN฀AND฀INDUSTRIAL฀USES฀EXPANDED฀IN฀THE฀LOWLANDS฀
AND฀DEFORESTATION฀FOR฀HIGH฀INPUT฀MONOCULTURE฀INCREASED฀IN฀THE฀
UPLANDS�฀5SING฀SCENARIOS�฀UPSTREAM฀AND฀DOWNSTREAM฀INDIG

ENOUS฀COMMUNITIES�฀LOCAL฀AUTHORITIES�฀AND฀RESEARCHERS฀CAME฀
TOGETHER฀TO฀DISCUSS฀THE฀FUTURE฀OF฀THE฀WATERSHED�฀!S฀A฀RESULT�฀THE฀
DISPUTE฀WAS฀EASED฀AND฀LOCAL฀COMMUNITIES฀AND฀ADMINISTRATORS฀
WERE฀EMPOWERED฀TO฀PLAN฀FOR฀SUSTAINABLE฀NATURAL฀RESOURCE฀MAN

AGEMENT฀�4HONGBAI฀ET฀AL�฀����	�฀

3CENARIO฀ANALYSIS฀IS฀A฀mEXIBLE฀APPROACH฀THAT฀CAN฀HELP฀DECI

SION฀MAKERS฀DEAL฀WITH฀UNCERTAINTIES฀AND฀ASSUMPTIONS฀ABOUT฀THE฀
FUTURE฀AND฀TO฀EXPLORE฀POSSIBLE฀DEVELOPMENT฀PATHWAYS฀AND฀LONG

TERM฀CONSEQUENCES฀OF฀DECISIONS฀TAKEN฀TODAY�฀3CENARIO฀PLANNING฀
DOES฀NOT฀NECESSARILY฀PRODUCE฀NEW฀KNOWLEDGE�฀BUT฀AIMS฀TO฀CLAR

IFY฀AND฀RE
ASSESS฀WHAT฀IS฀OR฀IS฀NOT฀KNOWN฀ABOUT฀THE฀DECISIONS�฀
PROCESSES�฀AND฀DYNAMICS฀THAT฀WILL฀SHAPE฀THE฀FUTURE�฀)T฀SHOULD฀BE฀
STRESSED฀THAT฀SCENARIO฀PLANNING฀DOES฀NOT฀DESCRIBE฀THE฀FUTURE฀AS฀IT฀
WILL฀ACTUALLY฀TAKE฀PLACE�฀BUT฀INSTEAD฀HIGHLIGHTS฀PLAUSIBLE฀FUTURES�฀
AND฀PARTICULAR฀ASSUMPTIONS฀AND฀THEIR฀CONSEQUENCES�฀

!S฀WITH฀OTHER฀ENVIRONMENTAL฀ASSESSMENT฀TOOLS�฀SCENARIO฀
RESULTS฀ARE฀MOST฀USEFUL฀WHEN฀THEY฀FRAME฀THE฀REAL฀ISSUES฀AT฀STAKE฀
AND฀PROVIDE฀A฀CREDIBLE฀SET฀OF฀RESULTS฀TO฀HELP฀DECISION฀MAKERS฀IN฀
CHOOSING฀POLICIES�฀AS฀DESCRIBED฀IN฀THE฀NEXT฀CHAPTER�฀"Y฀EMPLOYING฀
PARTICIPATORY฀METHODS�฀POLICY฀MAKERS฀AND฀OTHER฀STAKEHOLDERS฀CAN฀
DEVELOP฀NEW�฀UNEXPECTED฀INSIGHTS฀INTO฀ECOSYSTEM฀SERVICE฀TRADE

OFFS฀AND฀RISKS฀IMPLIED฀IN฀POSSIBLE฀hWAYS฀FORWARD�v฀WHICH฀HELPS฀TO฀
CREATE฀MORE฀SUPPORT฀FOR฀IMPLEMENTING฀POLICY฀฀
AIMED฀AT฀ADAPTING฀TO฀CHANGING฀CONDITIONS�

!#4)/.฀0/).43
฀ ฀#ONSIDER฀HOW฀THE฀MAIN฀UNKNOWNS฀AND฀ASSUMPTIONS฀
ABOUT฀THE฀FUTURE฀MAY฀AFFECT฀THE฀OUTCOMES฀OF฀CURRENT฀
DEVELOPMENT฀STRATEGIES฀AND฀POLICIES�฀

฀ ฀#ONVENE฀A฀GROUP฀WITH฀THE฀RELEVANT฀SCIENTIlC฀AND฀LOCAL฀
EXPERTISE฀TO฀SYSTEMATICALLY฀THINK฀ABOUT฀THE฀FUTURE�

฀ ฀#ONSIDER฀HOW฀SCENARIO฀PLANNING฀MIGHT฀HELP฀THE฀
GROUP฀TO฀IDENTIFY฀FUTURE฀TRADE
OFFS฀AMONG฀ECOSYSTEM฀
SERVICES฀AND฀THEIR฀CONSEQUENCES฀FOR฀DIFFERENT฀฀
STAKEHOLDERS�
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7HERE฀THE฀-AYOR฀฀
AND฀THE฀COMMUNITY฀฀
EXPLORE฀THE฀FUTURE

h4HIS฀ REPORT฀ CARD฀ IS฀ LOOKING฀ GOOD�฀ #ONGRATULATIONS�v฀
SAID฀THE฀-AYOR�฀h"UT฀OUR฀GREATEST฀CONCERN฀IS฀THE฀FUTURE�฀7E฀
WANT฀ TO฀ KNOW฀WHAT฀WILL฀ HAPPEN฀AS฀ THE฀ REGIONAL฀DEVELOP

MENT฀UNFOLDS�v

h5NLIKE฀TOMORROW�S฀WEATHER�฀IN฀THIS฀CASE฀IT฀IS฀NOT฀POSSIBLE฀
TO฀ FORECAST�v฀ RESPONDED฀ THE฀ $EAN�฀ h"UT฀ WE฀ CAN฀ ANTICIPATE฀
WHAT฀MIGHT฀HAPPEN฀IF฀THINGS฀GO฀ONE฀WAY฀OR฀ANOTHER�฀7E฀NOW฀
KNOW฀THE฀CURRENT฀STATE฀OF฀OUR฀REGION�฀THE฀MAIN฀TRENDS฀THAT฀
ARE฀TRANSFORMING฀IT�฀AND฀THE฀RANGE฀OF฀POSSIBLE฀CONSEQUENCES฀
OF฀OUR฀DECISIONS�฀.OW฀WE฀NEED฀TO฀TURN฀THIS฀INFORMATION฀INTO฀
PLAUSIBLE฀ SCENARIOS�STORIES฀ ABOUT฀ @WHAT฀ MIGHT฀ HAPPEN฀ BY฀
����฀IFx��฀7E฀CANNOT฀ASSUME฀THAT฀THE฀FUTURE฀WILL฀BE฀LIKE฀THE฀
PAST�฀AND฀SUCH฀SCENARIOS฀WILL฀YIELD฀INSIGHTS฀INTO฀OUR฀ASSUMP

TIONS฀AND฀THE฀LIMITS฀OF฀OUR฀UNDERSTANDING�

h)T�S฀MORE฀OR฀LESS฀LIKE฀PLANNING฀FOR฀THE฀NEXT฀ELECTION�v฀THE฀
$EAN฀ CONTINUED�฀ h9OU฀ KNOW฀ WHAT฀ YOUR฀ APPROVAL฀ RATING฀ IS฀
TODAY�฀WHAT฀ IS฀WORKING฀AND฀WHAT฀ IS฀NOT�฀AND฀YOU฀KNOW฀THE฀
DATE฀OF฀ THE฀NEXT฀ELECTION�฀"UT฀ YOU฀CANNOT฀KNOW฀WHAT฀ YOUR฀
OPPONENTS฀WILL฀DO฀OR฀WHAT฀SURPRISES฀MAY฀HAPPEN฀ALONG฀THE฀
WAY�฀7E฀ALL฀WISH฀WE฀COULD฀PREDICT฀THE฀RESULTS฀OF฀THE฀ELECTION�฀
BUT฀WE฀CAN�T�฀SO฀YOU฀NEED฀TO฀IMAGINE฀SEVERAL฀PLAUSIBLE฀TURN฀OF฀
EVENTS฀AND฀ASK฀@WHAT฀IFx��฀"Y฀IMAGINING฀ALTERNATIVE฀FUTURES฀YOU฀WILL฀KNOW฀HOW฀TO฀REACT฀WHEN฀THE฀TIME฀COMES�v

4HE฀-AYOR�฀AND฀THE฀WHOLE฀3TEERING฀#OMMITTEE�฀LAUGHED�฀4HE฀$EAN฀WAS฀ONE฀OF฀THE฀FEW฀PEOPLE฀WHO฀COULD฀GET฀
AWAY฀WITH฀MAKING฀SUCH฀FUN฀OF฀HIM�฀

h!ND฀FOR฀THAT฀WE฀PLAN฀TO฀ORGANIZE฀A฀SERIES฀OF฀WORKSHOPS฀WITH฀REPRESENTATIVES฀OF฀THE฀AFFECTED฀COMMUNITIES�v฀SAID฀
THE฀3ECRETARY฀OF฀%NVIRONMENT�฀h7E฀HOPE฀ALL฀3TEERING฀#OMMITTEE฀MEMBERS฀WILL฀PARTICIPATE�v

6ISIONS฀OF฀THE฀FUTURE�฀4HAT฀SOUNDS฀GOOD�฀THOUGHT฀THE฀-AYOR�฀IMAGINING฀ANOTHER฀mATTERING฀HEADLINE�

h7E฀DElNITELY฀DON�T฀WANT฀TO฀GO฀THERE�v฀SOMEONE฀SAID฀AFTER฀A฀PROLONGED฀SILENCE�฀4HEY฀HAD฀lNISHED฀READING฀THE฀
THIRD฀SCENARIO�฀WHICH฀DID฀NOT฀TELL฀A฀mATTERING฀STORY฀ABOUT฀THE฀FUTURE�฀

/VER฀THE฀LAST฀THREE฀MONTHS�฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀AND฀THE฀TECHNICAL฀TEAM฀HAD฀CONDUCTED฀SIX฀WORKSHOPS฀WITH฀DIF

FERENT฀COMMUNITIES�฀.OW฀THEY฀WERE฀PRESENTING฀THE฀RESULTS฀IN฀THE฀FORM฀OF฀PLAUSIBLE฀STORIES฀ABOUT฀THE฀FUTURE฀OF฀2IO฀'RANDE�฀
4HEY฀HAD฀FORMED฀THREE฀GROUPS�฀ONE฀WITH฀COASTAL฀AND฀LOWLANDS฀COMMUNITIES�฀MOSTLY฀lSHERMEN฀AND฀COMMUNITY฀LEADERS฀FROM฀
THE฀POORER฀NEIGHBORHOODS�฀ANOTHER฀WITH฀.'/S�฀MUNICIPAL฀AUTHORITIES�฀AND฀BUSINESS฀REPRESENTATIVES฀FROM฀MANUFACTURING�฀
TOURISM�฀AND฀COMMERCE�฀AND฀A฀THIRD฀ONE฀WITH฀HIGHLAND฀FARMERS�฀TIMBER฀PRODUCERS�฀AND฀NATIONAL฀AUTHORITIES�

!LL฀GROUPS฀DISCUSSED฀THE฀RECENT฀HISTORY฀OF฀THE฀REGION฀AND฀VOICED฀SOME฀SIMILAR฀CONCERNS�฀FOR฀EXAMPLE�฀h,ET�S฀NOT฀
FORGET฀THAT฀IN฀THE฀����S฀EXTREME฀POVERTY฀WAS฀UNHEARD฀OF฀IN฀THIS฀REGION�฀AND฀OUR฀FORESTS฀WERE฀PRISTINE�฀(OW฀DID฀WE฀GO฀
FROM฀THERE฀TO฀ALL฀THE฀SOCIAL฀AND฀ENVIRONMENTAL฀PROBLEMS฀OF฀TODAY�v฀4HEY฀ALSO฀IDENTIlED฀THE฀EXPECTATIONS�฀PROBLEMS�฀
AND฀UNCERTAINTIES฀FOR฀THE฀FUTURE฀RELATED฀TO฀THE฀BIOFUEL฀INDUSTRY฀AND฀THE฀NATIONAL฀PLAN฀FOR฀BIOFUEL฀PRODUCTION�฀0ARTICIPANTS฀
ENGAGED฀IN฀LIVELY฀CONCEPTUAL฀DISCUSSIONS฀�h7E฀NEED฀MORE฀GROWTH�฀4HAT�S฀A฀NECESSARY฀CONDITION฀FOR฀IMPROVING฀THE฀QUAL
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ITY฀OF฀LIFE�v฀h.O�฀7HAT฀WE฀NEED฀IS฀BETTER฀DEVELOPMENT�฀'ROWTH฀DOES฀NOT฀ALWAYS฀LEAD฀TO฀BETTER฀LIVES�฀OFTEN฀THE฀REVERSE฀IS฀
TRUE�v	�฀4HEY฀ALSO฀EXPLORED฀MORE฀DOWN
TO
EARTH฀QUESTIONS�฀h7HAT฀IF฀THE฀PRICE฀OF฀BIOFUELS฀DOUBLES�฀7HO฀WILL฀STOP฀LAND฀
CONCENTRATION�฀FOOD฀PRICES�฀AND฀DEFORESTATION฀THEN�v฀h7HAT฀WILL฀HAPPEN฀TO฀WATER฀QUALITY฀AND฀COASTAL฀lSHERIES�v฀

4HE฀GROUPS฀THEN฀IDENTIlED฀THE฀MAIN฀FORCES฀LIKELY฀TO฀SHAPE฀THE฀FUTURE฀AND฀HOW฀THEY฀MIGHT฀EVOLVE฀OVER฀THE฀COMING฀
DECADES�฀h7ITH฀MORE฀CULTIVATED฀LAND฀THERE฀WILL฀BE฀MORE฀FERTILIZER฀AND฀PESTICIDE฀INPUT�฀WITH฀LESS฀FOREST฀THE฀WATER฀mOWS฀
WILL฀BE฀AFFECTED�฀THOSE฀ARE฀THE฀DRIVERS฀WE฀MUST฀ANALYZE�v฀SOME฀SAID�฀h"UT฀THOSE฀THINGS฀ARE฀DRIVEN฀BY฀GLOBALIZATION�฀)T฀
MAKES฀NO฀SENSE฀TO฀LOOK฀AT฀AGRICULTURAL฀EXPANSION฀WITHOUT฀LOOKING฀AT฀INTERNATIONAL฀TRADE฀AND฀NEW฀SEED฀TECHNOLOGIES�v฀
COUNTERED฀OTHERS�

h,ET฀ME฀TELL฀YOU฀A฀BRIEF฀HISTORY฀OF฀THE฀FUTURE�v฀SAID฀THE฀0ROFESSOR฀TO฀THE฀3TEERING฀#OMMITTEE฀AS฀HE฀BEGAN฀HIS฀PRES

ENTATION�฀h2EMEMBER฀THAT฀THESE฀STORIES฀ARE฀NOT฀PREDICTIONS�฀4HEY฀ARE฀JUST฀MEANT฀TO฀HELP฀YOU฀THINK฀THROUGH฀THE฀CONSE

QUENCES฀OF฀DIFFERENT฀TYPES฀OF฀DECISIONS�฀-Y฀TEAM฀HAS฀EXPLORED฀THREE฀SCENARIOS�฀&IRST�฀HOW฀MIGHT฀OUR฀REGION฀LOOK฀IN฀����฀
IF฀THE฀COUNTRY฀BECOMES฀A฀FULL฀PLAYER฀IN฀THE฀GLOBAL฀ECONOMY฀AND฀WE฀ADOPT฀A฀LARGELY฀REACTIVE฀APPROACH฀TO฀ENVIRONMENTAL฀
ISSUES�฀3ECOND�฀WHAT฀IF฀THE฀COUNTRY฀ADOPTS฀A฀MORE฀CRITICAL฀STANCE฀TO฀GLOBALIZATION฀AND฀FOCUSES฀ON฀COMMUNITY฀DEVELOP

MENT฀WITH฀A฀MORE฀PROACTIVE฀APPROACH฀TO฀ENVIRONMENTAL฀ISSUES�฀4HIRD�฀WHAT฀IF฀PATTERNS฀OF฀INEQUALITY฀AND฀AUTHORITARIAN

ISM฀PREVAIL฀AND฀ENVIRONMENTAL฀ISSUES฀ARE฀ADDRESSED฀ON฀A฀REACTIVE฀BASIS�v

&IRST฀SCENARIO�฀7E฀BECOME฀GLOBALIZED����
)N฀����฀INTERNATIONAL฀TRADE฀NEGOTIATIONS฀lNALLY฀MADE฀HEADWAY�฀AND฀THE฀COUNTRY฀
GAINED฀BETTER฀ACCESS฀TO฀GLOBAL฀MARKETS�฀4HIS฀EXTERNAL฀CONDITION�THE฀BIG฀POTENTIAL฀
FOR฀CROP฀EXPANSION�ALONG฀WITH฀THE฀EXISTENCE฀OF฀A฀GROWING฀PORT฀AND฀RELATIVELY฀
LOW฀LABOR฀COSTS฀PROVIDED฀A฀BOOST฀TO฀THE฀BIOFUEL฀INDUSTRY�฀&ARMERS฀AND฀MULTINATION

ALS฀ALIKE฀EXPECTED฀THE฀DEMAND฀FOR฀RENEWABLE฀ENERGY฀TO฀RISE฀TREMENDOUSLY฀IN฀THE฀
FUTURE�฀AND฀THE฀lRST฀BIOFUEL฀RElNERY฀STARTED฀OPERATING฀IN฀�����฀WITH฀TWO฀MORE฀
COMPLETED฀BY฀�����฀

4HE฀BIOFUEL฀INDUSTRY฀HAD฀A฀SIGNIlCANT฀ECONOMIC฀IMPACT�฀IT฀CREATED฀MORE฀THAN฀
�����฀NEW฀DIRECT฀AND฀INDIRECT฀JOBS฀AND฀ATTRACTED฀OTHER฀INDUSTRIES฀TO฀THE฀CITY�฀BUT฀IT฀
ALSO฀CAUSED฀FOOD฀PRICES฀TO฀INCREASE฀AS฀MORE฀ITEMS฀HAD฀TO฀BE฀IMPORTED฀FROM฀OTHER฀
REGIONS�฀)N฀����฀THE฀PORT฀WAS฀EXPANDED฀AND฀A฀FREE฀TRADE฀ZONE฀WAS฀INTRODUCED฀IN฀
THE฀HARBOR�฀%NCOURAGED฀BY฀THESE฀DEVELOPMENTS�฀A฀lSH฀PROCESSING฀PLANT฀OPENED฀IN฀
�����฀AND฀LARGER฀VESSELS฀OPERATING฀IN฀THE฀OPEN฀SEAS฀STARTED฀UNLOADING฀THEIR฀CATCHES฀
FOR฀PROCESSING฀IN฀2IO฀'RANDE�฀)N฀�����฀THE฀lRST฀hDEAD฀ZONEv฀WAS฀DETECTED฀IN฀THE฀
ESTUARY฀AS฀HIGH฀QUANTITIES฀OF฀NUTRIENTS฀FROM฀THE฀UPSTREAM฀CROP฀EXPANSION฀mOWED฀
DOWN฀THE฀RIVER�฀AND฀DESPITE฀A฀CAMPAIGN฀TO฀SAVE฀THE฀MANGROVES฀THE฀DAMAGE฀WAS฀
ALREADY฀IRREPARABLE�฀WITH฀CLIMATE฀CHANGE฀HELPING฀TO฀lNISH฀THEM฀OFF�฀2EGIONAL฀'$0฀
GREW฀AND฀POVERTY฀DROPPED�฀ALTHOUGH฀INEQUALITY฀REMAINED฀HIGH�฀0OPULATION฀ALMOST฀
DOUBLED฀BETWEEN฀����฀AND฀�����฀

7ITH฀ALL฀THIS฀ECONOMIC฀PROGRESS�฀THE฀CITY฀OFFERED฀MORE฀SERVICES�฀ALTHOUGH฀PREVI

OUSLY฀RARE฀SOCIAL฀PROBLEMS�฀SUCH฀AS฀VIOLENT฀CRIME�฀BEGAN฀TO฀MULTIPLY฀ALONG฀WITH฀THE฀
POPULATION�฀!LSO�฀BY฀THE฀YEAR฀����฀TOURISM฀HAD฀BEEN฀REDUCED฀TO฀A฀TRICKLE฀AS฀ONCE฀
ATTRACTIVE฀COASTAL฀AND฀FOREST฀AREAS฀WERE฀DEGRADED�฀7ATER฀QUANTITY฀AND฀QUALITY฀BE

CAME฀THE฀SINGLE฀MOST฀SERIOUS฀PROBLEM฀FOR฀THE฀CITY฀ADMINISTRATION฀AS฀TOO฀MUCH฀NITRO

GEN฀AND฀PESTICIDES฀WERE฀WASHED฀DOWN฀THE฀RIVER�฀AND฀WASTE฀WATER฀FROM฀THE฀GROWING฀
INDUSTRIES฀POLLUTED฀THE฀LOWER฀RIVER฀AND฀COASTAL฀AREAS�฀-OST฀SMALL฀FARMERS฀WERE฀NOW฀

WORKING฀IN฀THE฀CITY฀INDUSTRY฀OR฀HAD฀GONE฀ELSEWHERE฀AS฀THE฀COMPETITION฀FOR฀LAND฀HAD฀GROWN�฀!S฀THE฀GLOBAL฀AND฀REGIONAL฀
CLIMATE฀CHANGED�฀THE฀REGION฀SAW฀AN฀INCREASE฀IN฀PRECIPITATION�฀WHICH฀COUPLED฀WITH฀LAND฀USE฀CHANGE฀UPSTREAM฀RESULTED฀
IN฀FREQUENT฀mOODING฀AND฀LANDSLIDES�฀4HE฀GOVERNMENT฀SPENT฀LARGE฀AMOUNTS฀BUILDING฀mOOD฀CONTROL฀INFRASTRUCTURE�฀"Y฀
�����฀2IO฀'RANDE฀LOOKED฀VERY฀MUCH฀LIKE฀A฀GROWING฀MIDDLE
INCOME฀INDUSTRIAL฀CITY�฀

$ECISION�
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3ECOND฀SCENARIO�฀#OMMUNITIES฀lRSTx�
!FTER฀THE฀NATURAL฀DISASTERS฀IN฀����฀MANY฀CITIZENS฀CONCLUDED฀THAT฀THE฀PROBLEM฀WAS฀
NOT฀JUST฀CLIMATE฀CHANGE฀AND฀INCREASED฀PRECIPITATION�฀BUT฀ALSO฀THE฀WAY฀LAND฀WAS฀USED฀
IN฀THE฀WATERSHED�฀IN฀PARTICULAR฀THE฀TYPE฀OF฀AGRICULTURE฀AND฀THE฀SHRINKING฀FOREST฀COVER�฀
4HESE฀CHANGES฀WERE฀CONNECTED฀TO฀CONSUMPTION฀IN฀THE฀CITY�FOR฀INSTANCE�฀THE฀DE

MAND฀FOR฀MEAT฀HAD฀RISEN�฀LEADING฀TO฀AN฀EXPANSION฀OF฀CHICKEN�฀CATTLE�฀AND฀HOG฀FARMS฀
AROUND฀THE฀CITY�฀WHICH฀ IN฀ TURN฀HAD฀DRIVEN฀UP฀DEMAND฀FOR฀ FEED฀MAIZE฀CULTIVATED฀
BY฀UPSTREAM฀FARMERS�฀4HIS฀INCREASED฀DEMAND฀TOGETHER฀WITH฀STRONG฀EXTERNAL฀MAR

KETS฀LEAD฀TO฀AN฀EXPANSION฀OF฀THE฀AREA฀GROWN฀UNDER฀MAIZE�฀3OIL฀EROSION�฀INCLUDING฀
LANDSLIDES�฀BECAME฀A฀SIGNIlCANT฀PROBLEM�฀2ESEARCH฀AND฀EXTENSION฀PROGRAMS฀WERE฀
LAUNCHED฀TO฀TEST฀AND฀IMPLEMENT฀IMPROVED฀LAND฀MANAGEMENT฀METHODS�฀4HESE฀EX

PERIENCES฀FOCUSED฀ON฀THE฀INTEGRATED฀MANAGEMENT฀AND฀MONITORING฀OF฀ALL฀ECOSYSTEM฀
SERVICES฀PRODUCED฀IN฀THE฀AREA�฀!LSO�฀NEW฀INCENTIVE฀MECHANISMS฀WERE฀EXPLORED฀FOR฀
FARMERS฀TO฀CHANGE฀THEIR฀LAND฀MANAGEMENT�฀SUCH฀AS฀NEW฀INCOME฀POSSIBILITIES฀FROM฀
ECO
฀AND฀AGRI
TOURISM฀OR฀PAYMENTS฀FOR฀IMPROVED฀WATER฀QUANTITY฀AND฀QUALITY�฀

!FTER฀MUCH฀RESEARCH฀AND฀PUBLIC฀DEBATE�฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀
WAS฀TURNED฀DOWN฀IN฀�����฀.EW฀FUNDING฀FROM฀INTERNATIONAL฀AND฀NATIONAL฀SOURCES฀
ALLOWED฀MASSIVE฀IMPLEMENTATION฀OF฀ECOSYSTEM฀FRIENDLY฀MANAGEMENT฀PRACTICES�฀
INCLUDING฀A฀MORE฀SYSTEMATIC฀MONITORING฀OF฀THE฀ENVIRONMENT�฀SOIL฀EROSION฀CONTROL฀
MEASURES�฀ORGANIC฀FARMING�฀AND฀INTEGRATED฀PEST฀MANAGEMENT�฀WHICH฀BY฀����฀
WERE฀WIDESPREAD฀PRACTICES�฀/VERALL฀REGIONAL฀GROWTH฀WAS฀SLOW฀BUT฀STEADY�฀POV

ERTY�฀MEASURED฀AS฀INCOME฀PER฀HEAD�฀WAS฀REDUCED฀ONLY฀SLOWLY฀AS฀NEW฀INCOME฀OP

PORTUNITIES฀GREW฀FROM฀TOURISM฀AND฀SMALL฀INDUSTRIAL฀DEVELOPMENTS�฀"UT฀INEQUALITY฀
DIMINISHED฀AND฀ENVIRONMENTAL฀QUALITY฀IMPROVED฀SIGNIlCANTLY�฀REmECTED฀IN฀A฀BET

TER฀QUALITY฀OF฀LIFE�฀ESPECIALLY฀FOR฀THE฀POOR�฀"Y฀�����฀THE฀REGION฀WAS฀A฀QUILT�฀WHERE฀
AGRICULTURE�฀FORESTRY�฀ARTISANAL฀lSHING�฀AND฀UNDISTURBED฀NATURAL฀AREAS฀COEXISTED฀WITH฀A฀MEDIUM
SIZED฀CITY฀WHOSE฀INCOME฀
CAME฀FROM฀A฀DIVERSIlED฀BASE฀OF฀SERVICES�฀AGRICULTURE�฀AND฀SMALL฀INDUSTRY�฀

4HE฀0ROFESSOR฀WENT฀ON฀TO฀DESCRIBE฀THE฀THIRD฀SCENARIO�฀A฀STORY฀OF฀SOCIAL฀AND฀ENVIRONMENTAL฀DISTRESS฀THAT฀SOME฀THOUGHT฀
WAS฀UNDULY฀CATASTROPHIC�฀AND฀OTHERS฀VERY฀REALISTIC�

5NEXPECTEDLY�฀THE฀SCENARIOS฀ATTRACTED฀A฀LOT฀OF฀MEDIA฀ATTENTION�฀AND฀THINGS฀GOT฀TRICKY฀IN฀THE฀3TEERING฀#OMMITTEE�฀.'/S฀
USED฀THE฀NEGATIVE฀SCENARIO฀TO฀WARN฀WHAT฀MIGHT฀HAPPEN฀IF฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀WAS฀IMPLEMENTED�฀4HE฀
BUSINESS฀SECTORS฀FELT฀THIS฀WAS฀A฀BETRAYAL฀TO฀THE฀PROCESS฀AND฀THREATENED฀TO฀WITHDRAW�฀AND฀THE฀0ROFESSOR฀WORRIED฀ABOUT฀THE฀WAY฀
IN฀WHICH฀THE฀SCENARIOS฀WERE฀BEING฀INTERPRETED�฀4HE฀3ECRETARY฀OF฀%NVIRONMENT฀REALIZED฀SHE฀HAD฀MADE฀A฀BIG฀MISTAKE฀BY฀NOT฀
ESTABLISHING฀AS฀A฀RULE฀IN฀THE฀#OMMITTEE฀THAT฀NO฀INFORMATION฀WOULD฀BE฀MADE฀PUBLIC฀UNTIL฀THE฀REPORTS฀HAD฀BEEN฀APPROVED�฀

4HE฀-AYOR฀WAS฀NOT฀HAPPY฀n฀HE฀DID฀NOT฀LIKE฀IT฀WHEN฀OTHERS฀HAD฀THE฀UPPER฀HAND�฀9ET�฀HE฀THOUGHT฀THE฀PROCESS฀HAD฀
GONE฀VERY฀WELL฀AND฀THAT฀3TEERING฀#OMMITTEE฀MEMBERS฀WERE฀TOO฀ENGAGED฀TO฀ALLOW฀IT฀TO฀FOUNDER฀NOW�฀(E฀SAW฀THE฀CRISIS฀
AS฀AN฀OPPORTUNITY฀TO฀SHOW฀HIMSELF฀AS฀A฀STATESMAN�฀RECONCILING฀OPPOSED฀INTERESTS฀FOR฀THE฀COMMON฀GOOD�

(E฀GOT฀THE฀.'/S�฀BUSINESS฀LEADERS�฀"ISHOP�฀AND฀$EAN฀TO฀HOLD฀A฀JOINT฀PRESS฀CONFERENCE�฀h!S฀YOU฀HAVE฀SEEN฀FROM฀THE฀
NEWS฀THESE฀LAST฀DAYS�฀WE฀FACE฀A฀TRANSCENDENT฀DECISION฀FOR฀OUR฀CITY�฀!LL฀OF฀US฀AT฀THIS฀TABLE฀ARE฀CONCERNED฀WITH฀OUR฀COM

MON฀FUTURE�xv฀

4HE฀CONFERENCE฀WAS฀A฀SUCCESS�฀AND฀NOW฀EVEN฀THE฀NATIONAL฀PRESS฀WAS฀WAITING฀FOR฀THE฀REPORTS�฀-OREOVER�฀THE฀OBSERVER฀
FROM฀THE฀-INISTRY฀OF฀.ATURAL฀2ESOURCES฀HAD฀BEEN฀REPORTING฀BACK฀TO฀THE฀CAPITAL฀AND฀WAS฀NOW฀SUGGESTING฀A฀STRONGER฀INVOLVE

MENT฀OF฀THE฀NATIONAL฀GOVERNMENT฀AND฀THE฀NEIGHBORING฀MUNICIPALITIES�฀h7E฀MUST฀INVOLVE฀THE฀OTHER฀JURISDICTIONS�฀4HEY฀WILL฀BE฀
MAKING฀DECISIONS฀DIRECTLY฀RELEVANT฀TO฀YOU�฀)฀CAN฀FACILITATE฀AN฀APPROACH฀TO฀THEM�v฀HE฀HAD฀TOLD฀THE฀-AYOR฀IN฀PRIVATE�

!T฀THE฀NEXT฀3TEERING฀#OMMITTEE฀MEETING฀ALL฀AGREED฀THEY฀WOULD฀NOT฀REVEAL฀ANY฀SUBSTANTIVE฀INFORMATION฀UNTIL฀THE฀
REPORTS฀WERE฀APPROVED�฀AND฀THE฀PROCESS฀COMPLETED฀WITHOUT฀FURTHER฀PROBLEMS�

4(%฀$%#)3)/.



)NCORPORATE฀ECOSYSTEM฀SERVICE฀RISKS฀AND฀
OPPORTUNITIES฀INTO฀DEVELOPMENT฀STRATEGIES฀�����������������������������������

2EVIEW฀THE฀LEGAL฀FRAMEWORK฀AND฀POLICY฀OPTIONS
FOR฀SUSTAINING฀ECOSYSTEM฀SERVICES฀���������������������������������������������������

#HOOSE฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES฀������������������������������

!DOPT฀A฀LEARNING฀APPROACH฀TO฀IMPLEMENTING฀POLICIES฀�����������������
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!
CHIEVING฀DEVELOPMENT฀GOALS�WHETHER฀REDUCING฀฀
฀฀POVERTY฀OR฀BUILDING฀AN฀AGRICULTURAL฀EXPORT฀INDUS
฀
฀฀฀TRY�DEPENDS฀ON฀AND฀AFFECTS฀THE฀HEALTH฀OF฀ECOSYSTEM฀฀
฀฀฀฀฀SERVICES�฀4HIS฀CHAPTER฀OUTLINES฀FOUR฀STEPS฀FOR฀CHOOS
฀
฀฀฀฀฀฀฀฀฀ING฀AND฀IMPLEMENTING฀POLICIES฀TO฀SUSTAIN฀THE฀

ECOSYSTEM฀SERVICES฀THAT฀UNDERLIE฀DEVELOPMENT�฀
฀5SE฀THE฀lNDINGS฀FROM฀THE฀ASSESSMENT฀OF฀ECOSYSTEM฀SERVICES฀
�CHAPTER฀�	฀AND฀LEARNINGS฀FROM฀THE฀SCENARIOS฀�CHAPTER฀�	฀TO฀
REVISE฀A฀DEVELOPMENT฀STRATEGY฀BY฀TAKING฀ECOSYSTEM฀SERVICE฀
RISKS฀AND฀OPPORTUNITIES฀INTO฀ACCOUNT�฀
฀2EVIEW฀THE฀RANGE฀OF฀POLICY฀OPTIONS฀AVAILABLE฀TO฀INmUENCE฀
THE฀DRIVERS฀OF฀CHANGE฀IN฀ECOSYSTEM฀SERVICES�฀
฀#HOOSE฀POLICIES฀BASED฀ON฀THEIR฀EFFECTIVENESS฀IN฀INmUENCING฀
THE฀DRIVERS฀OF฀ECOSYSTEM฀CHANGE�฀AND฀
฀!DOPT฀A฀LEARNING฀APPROACH฀TO฀IMPLEMENTING฀POLICIES�฀
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!฀DEVELOPMENT฀GOAL฀AND฀INITIAL฀ASSUMPTIONS฀ABOUT฀A฀STRATEGY฀
TO฀ACHIEVE฀IT฀STEER฀THE฀EARLY฀STAGES฀OF฀DECISION฀MAKING�฀)N฀THE฀
2IO฀'RANDE฀STORY�฀A฀NATIONAL฀POLICY฀TO฀ENCOURAGE฀PRODUCTION฀OF฀
BIOFUELS฀TRIGGERS฀A฀PROPOSAL฀TO฀BUILD฀A฀BIOFUEL฀PLANT฀IN฀THE฀CITY�฀
!T฀THE฀SAME฀TIME�฀THE฀MAYOR฀RATES฀THE฀NEED฀TO฀STOP฀mOODING฀AND฀
SUPPLY฀CLEAN฀WATER฀AS฀HIGH฀PRIORITIES฀IN฀BUILDING฀A฀LIVABLE฀CITY�฀

"EFORE฀CHOOSING฀POLICIES�฀A฀DECISION฀MAKER฀SUCH฀AS฀THE฀-AYOR฀
NEEDS฀TO฀TAKE฀STOCK฀OF฀WHAT฀HE฀HAS฀LEARNED฀DURING฀EARLIER฀PHASES฀OF฀
THE฀DECISION฀PROCESS฀BY฀TAKING฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH�฀
4HE฀RISKS฀AND฀OPPORTUNITIES฀THAT฀STEM฀FROM฀ECOSYSTEM฀SERVICE฀
IMPACTS฀AND฀DEPENDENCIES฀AND฀INSIGHTS฀FROM฀SCENARIOS฀WILL฀BOTH฀

HELP฀ANSWER฀THE฀FOLLOWING฀QUESTIONS฀
USEFUL฀IN฀FRAMING฀THE฀REVISION�

s

s

s

s

#HOOSING฀0OLICIES฀TO฀฀
3USTAIN฀%COSYSTEM฀3ERVICES

#AN฀THE฀STRATEGY฀BE฀REVISED฀TO฀REDUCE฀OR฀
MANAGE฀ITS฀IMPACTS฀ON฀ECOSYSTEM฀SERVICES�฀
-ANY฀COUNTRIES฀SUCH฀AS฀4HAILAND฀HAVE฀CONVERTED฀MANY฀OF฀THEIR฀
MANGROVES฀TO฀SHRIMP฀FARMS฀IN฀RECENT฀YEARS฀TO฀MEET฀EXPORT฀DE

MAND�฀AS฀DESCRIBED฀IN฀CHAPTER฀��฀4HE฀LOSS฀OF฀MANGROVES฀AND฀THE฀
SPAWNING฀GROUNDS฀THEY฀PROVIDE฀FOR฀lSH�฀COMBINED฀WITH฀POLLU

TION฀FROM฀SHRIMP฀FARMS�฀DEGRADE฀LOCAL฀CAPTURE฀lSHERIES฀AND฀THE฀
CAPACITY฀OF฀MANGROVES฀TO฀PROTECT฀AGAINST฀STORMS�฀)MPACTS฀SUCH฀AS฀
THESE฀CAN฀HAVE฀DISPROPORTIONATE฀EFFECTS฀ON฀SOME฀PARTS฀OF฀SOCIETY�฀
PARTICULARLY฀THE฀POOR฀LIVING฀IN฀COASTAL฀COMMUNITIES�฀4O฀ADDRESS฀
THESE฀IMPACTS�฀AQUACULTURE฀STRATEGIES฀CAN฀BE฀REVISED฀TO฀BE฀MORE฀
SUSTAINABLE฀THROUGH฀THE฀USE฀OF฀CERTIlCATION฀PROGRAMS�฀'OVERN

MENT฀AND฀LARGE฀RETAILERS฀CAN฀HELP฀DRIVE฀CERTIlCATION฀BY฀ADOPTING฀
SUSTAINABLE฀PROCUREMENT฀POLICIES�฀&OR฀EXAMPLE�฀7AL
-ART�฀A฀
MAJOR฀PURCHASER฀OF฀SHRIMP฀FROM฀4HAILAND�฀PLANS฀TO฀ONLY฀PUR

CHASE฀SHRIMP฀FROM฀FARMS฀CERTIlED฀UNDER฀STANDARDS฀DRAWN฀UP฀BY฀
THE฀'LOBAL฀!QUACULTURE฀!LLIANCE฀�(UDSON฀AND฀7ATCHARASAKWET฀
�����฀0HILLIPS฀AND฀3UBASINGHE฀����	�฀

4HE฀2IO฀'RANDE฀SCENARIOS฀ILLUSTRATE฀THAT฀IF฀FARMERS฀CON

VERT฀LARGE฀AMOUNTS฀OF฀LAND฀NOW฀FORESTED฀TO฀GROWING฀CROPS฀FOR฀
BIOFUEL�฀THE฀WATERSHED�S฀ABILITY฀TO฀CONTROL฀mOODWATERS฀AND฀lLTER฀
DRINKING฀WATER฀WOULD฀BE฀FURTHER฀REDUCED�฀2UNOFF฀OF฀FERTILIZER฀
AND฀PESTICIDES฀AFTER฀STORMS฀WOULD฀LIKELY฀DAMAGE฀WATER฀QUALITY�฀
4HUS฀FURTHER฀LAND฀CONVERSION฀WOULD฀LIKELY฀REQUIRE฀THAT฀THE฀CITY฀
SUBSTITUTE฀EXPENSIVE฀PHYSICAL฀STRUCTURES฀FOR฀THE฀WASTE฀TREAT

MENT฀SERVICE฀PREVIOUSLY฀SUPPLIED฀BY฀ECOSYSTEMS�฀2IO฀'RANDE฀
COULD฀WORK฀WITH฀PARTNERS฀TO฀REVISE฀THE฀APPROACH฀TO฀BIOFUELS฀BY฀
INTRODUCING฀A฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀TO฀INCORPORATE฀
MEASURES฀SUCH฀AS฀PROTECTING฀WETLANDS฀AND฀REQUIRING฀BEST฀MAN

AGEMENT฀PRACTICES฀THAT฀AVOID฀OR฀REDUCE฀RUNOFF฀FROM฀PESTICIDES�฀

#AN฀THE฀STRATEGY฀BE฀REVISED฀TO฀REDUCE฀ITS฀
DEPENDENCE฀ON฀ECOSYSTEM฀SERVICES฀BY฀USING฀
THEM฀MORE฀EFlCIENTLY�฀
)NCREASING฀EFlCIENCY฀CAN฀OFTEN฀BE฀A฀PART฀OF฀STRATEGIES฀THAT฀DE

PEND฀ON฀PROVISIONING฀ECOSYSTEM฀SERVICES�฀&OR฀EXAMPLE�฀PRODUC

TION฀TECHNIQUES฀MAY฀BE฀IMPROVED฀TO฀USE฀ALL฀PARTS฀OF฀A฀PROVI

SIONING฀SERVICE฀SUCH฀AS฀TIMBER฀PREVIOUSLY฀WASTED฀BUT฀NOW฀USED฀
TO฀MAKE฀MULCH฀OR฀COMPOSITE฀BOARD�฀OR฀AS฀A฀SOURCE฀OF฀ENERGY฀IN฀
WOOD
lRED฀BOILERS�฀(OWEVER�฀IF฀INCREASED฀EFlCIENCY฀IS฀ASSOCIATED฀
WITH฀AN฀INCREASE฀IN฀PRODUCTION฀IT฀WILL฀NOT฀REDUCE฀DEPENDENCY�฀

4HE฀NATIONAL฀BIOFUELS฀GOAL฀FOCUSED฀ON฀INCREASING฀BIOFUELS฀
PRODUCTION฀IN฀THE฀2IO฀'RANDE฀STORY�฀)T฀DID฀NOT฀ADDRESS฀ECOSYS
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$EVELOPMENT฀STRATEGIES฀CAN฀INCORPORATE฀RISKS฀AND฀฀
OPPORTUNITIES฀TO฀HELP฀MAINTAIN฀ECOSYSTEM฀SERVICES�
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TEM฀SERVICES�฀0REPARATION฀OF฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀
0LAN฀OFFERS฀A฀CHANCE฀TO฀TAKE฀ADVANTAGE฀OF฀THE฀OPPORTUNITIES฀TO฀
REDUCE฀THE฀STRATEGY�S฀DEPENDENCE฀ON฀THE฀PROVISIONING฀SERVICES฀
OF฀FRESHWATER฀AND฀LAND�฀!LTERNATIVE฀TECHNOLOGIES฀FOR฀BIOFUEL฀
PRODUCTION฀CAN฀MINIMIZE฀WATER฀QUALITY฀PROBLEMS฀AND฀CROPLAND฀
EXPANSION฀AT฀THE฀EXPENSE฀OF฀FOOD฀PRODUCTION�฀&OR฀EXAMPLE�฀
EMERGING฀CELLULOSIC฀TECHNOLOGY฀ALLOWS฀FOR฀THE฀JOINT฀PRODUCTION฀
OF฀FOOD฀AND฀FUEL฀WITH฀THE฀SAME฀CROP฀BY฀USING฀PREVIOUSLY฀UNUSED฀
lBERS฀FOR฀FUEL�฀

#AN฀THE฀STRATEGY฀BE฀REVISED฀TO฀INCREASE฀฀
THE฀SUPPLY฀OF฀ECOSYSTEM฀SERVICES฀THAT฀IT฀฀
DEPENDS฀ON฀OR฀AFFECTS�฀
/PPORTUNITIES฀TO฀INCREASE฀THE฀SUPPLY฀OF฀ECOSYSTEM฀SERVICES฀
OFTEN฀INVOLVE฀CREATING฀ECONOMIC฀OR฀OTHER฀INCENTIVES฀FOR฀THOSE฀
IN฀A฀POSITION฀TO฀RESTORE�฀MAINTAIN�฀OR฀ENHANCE฀SERVICES�฀4HIS฀
MAY฀MEAN฀PAYING฀PEOPLE฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES฀�SUCH฀
AS฀PAYING฀FARMERS฀TO฀REDUCE฀NUTRIENT฀RUNOFF฀INTO฀WATERWAYS	฀OR฀
INVESTING฀IN฀ACTIONS฀THAT฀RESTORE฀ECOSYSTEM฀SERVICES�

)NVESTING฀IN฀ECOSYSTEM฀RESTORATION฀IS฀THE฀APPROACH฀BE

ING฀TAKEN฀IN฀0ANAMA�฀.AVIGATION฀OF฀THE฀0ANAMA฀#ANAL฀SAVES฀
WEEKS฀AND฀MILLIONS฀OF฀DOLLARS฀IN฀SHIPPING�฀BUT฀IT฀DEPENDS฀ON฀A฀
STEADY฀SUPPLY฀OF฀WATER฀AND฀A฀CLEAR฀SHIPPING฀CHANNEL�฀$EFORES

TATION฀OF฀LANDS฀SURROUNDING฀THE฀CANAL฀THREATENS฀ITS฀OPERATIONS฀
BY฀INCREASING฀EROSION฀RATES�฀CAUSING฀THE฀CANAL฀TO฀lLL฀WITH฀SILT�฀
AND฀DISTURBING฀NATURAL฀RUNOFF฀RATES�฀MAKING฀WATER฀LEVELS฀IN฀
THE฀CANAL฀MORE฀ERRATIC�฀&OREST2E�฀A฀SPECIALIST฀INSURANCE฀ENTITY�฀
REALIZED฀THAT฀THE฀COST฀OF฀RESTORING฀FORESTS฀AROUND฀THE฀CANAL฀WAS฀
LESS฀THAN฀THE฀COSTS฀THAT฀MAJOR฀SHIPPING฀AND฀INSURANCE฀COM

PANIES฀FACED฀IN฀THE฀FORM฀OF฀HIGHER฀PREMIUMS฀AND฀THE฀RISK฀OF฀
PAYING฀CLAIMS฀IF฀THE฀CANAL฀HAD฀TO฀BE฀CLOSED�฀4HE฀COMPANY฀HAS฀
CONVINCED฀INSURANCE฀PROVIDERS฀AND฀COMPANIES฀THAT฀RELY฀ON฀THE฀
CANAL฀TO฀lNANCE฀REFORESTATION฀TO฀INCREASE฀EROSION฀CONTROL฀AND฀
WATER฀REGULATION฀SERVICES�฀

2EFORMULATING฀A฀STRATEGY฀WILL฀OFTEN฀LEAD฀TO฀RETHINKING฀WHO฀
IS฀INCLUDED฀IN฀THE฀PROCESS฀OF฀SELECTING฀POLICIES�฀)N฀.EW฀9ORK�S฀
DECISION฀TO฀CONTINUE฀TO฀RELY฀ON฀WATERSHED฀lLTRATION฀RATHER฀
THAN฀BUILD฀A฀TREATMENT฀PLANT�฀A฀#OALITION฀OF฀7ATERSHED฀4OWNS฀
EMERGED฀TO฀PROVIDE฀A฀VOICE฀FOR฀��฀TOWNS฀WEST฀OF฀THE฀(UDSON฀
2IVER�฀4HE฀TOWNS฀FEARED฀THAT฀THIS฀STRATEGY฀WOULD฀RESULT฀IN฀
STImING฀ECONOMIC฀DEVELOPMENT�฀REDUCING฀PROPERTY฀VALUES�฀AND฀
ERODING฀THE฀LOCAL฀TAX฀BASE฀�&INNEGAN฀�����฀3CHNEEWEISS฀����	�฀
4OWNSPEOPLE฀BECAME฀KEY฀PARTICIPANTS฀ALONG฀WITH฀ENVIRON

MENTAL฀ORGANIZATIONS฀AND฀GOVERNMENT฀AGENCIES฀IN฀NEGOTIATING฀
THE฀NEXT฀STAGE฀OF฀POLICY�฀LEADING฀TO฀COMPENSATION฀FOR฀LAND฀USE฀
RESTRICTIONS฀TO฀PROTECT฀THE฀CITY�S฀WATER฀SUPPLY�฀

/NCE฀A฀STRATEGY฀HAS฀BEEN฀REVISED฀TO฀TAKE฀INTO฀ACCOUNT฀ECOSYS

TEM฀SERVICE฀RISKS฀AND฀OPPORTUNITIES฀IDENTIlED฀IN฀THE฀ASSESSMENT฀
AND฀SCENARIOS�฀THE฀DECISION฀MAKER฀IS฀READY฀TO฀LOOK฀AT฀SPECIlC฀
POLICY฀OPTIONS฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�
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'ROWING฀EXPERIENCE฀DEMONSTRATES฀HOW฀POLICIES฀FOCUSED฀ON฀
ECOSYSTEM฀SERVICES฀CAN฀BECOME฀AN฀INTEGRAL฀PART฀OF฀DEVELOPMENT฀
STRATEGIES�฀!FTER฀BRIEmY฀REVIEWING฀THE฀IMPORTANT฀ROLE฀OF฀THE฀EX

ISTING฀LEGAL฀FRAMEWORK�฀THIS฀SECTION฀OUTLINES฀THE฀RANGE฀OF฀POLICY฀
OPTIONS฀FOR฀SUSTAINING฀ECOSYSTEM฀SERVICES�฀

,EGAL฀FRAMEWORK฀
!฀GOVERNMENT�S฀LAWS฀PROVIDE฀THE฀FRAMEWORK฀FOR฀ADOPTING฀AND฀
APPLYING฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�฀4HEY฀MAY฀BE฀
NATIONAL฀OR฀SUB
NATIONAL฀LAWS฀THAT฀GOVERN฀OWNERSHIP�฀TAXATION�฀
AND฀USE฀OF฀LAND฀AND฀NATURAL฀RESOURCES�฀)N฀SOME฀CASES�฀INTERNA

TIONAL฀AGREEMENTS฀ESTABLISH฀BASIC฀PRINCIPLES�฀.ATIONAL฀CONSTITU

TIONS฀OFTEN฀GUARANTEE฀THE฀RIGHTS฀OF฀CITIZENS฀TO฀OBTAIN฀INFORMA

TION฀AND฀TO฀TAKE฀PART฀IN฀DECISION฀MAKING�฀,OCAL฀COMMUNITIES฀
CAN฀USE฀THESE฀RIGHTS฀TO฀PARTICIPATE฀IN฀AND฀HOLD฀GOVERNMENT฀
AGENCIES฀ACCOUNTABLE฀FOR฀DECISIONS฀AFFECTING฀ECOSYSTEM฀SERVICES�฀

,AWS฀GOVERNING฀WHO฀OWNS฀AND฀WHO฀CAN฀USE฀LAND฀AND฀OTHER฀
RESOURCES฀ARE฀PARTICULARLY฀IMPORTANT฀FOR฀ECOSYSTEM฀SERVICES�฀)F฀THE฀
LAW฀IS฀NOT฀CLEAR฀ABOUT฀WHO฀HAS฀ACCESS�FOR฀INSTANCE�฀TO฀A฀FOREST฀
AND฀ITS฀PRODUCTS�THE฀LAW฀MAY฀NEED฀TO฀BE฀AMENDED฀BEFORE฀POLI

CY฀TO฀SAFEGUARD฀ECOSYSTEM฀SERVICES฀CAN฀BE฀PUT฀IN฀PLACE�฀)F฀FARMERS฀
ARE฀TO฀BE฀PAID฀FOR฀MAINTAINING฀WOODLAND�฀THEIR฀LEGAL฀ACCESS฀TO฀
THE฀LAND฀NEEDS฀TO฀BE฀CLEAR�฀4HIS฀IS฀ONE฀REASON฀SOME฀COUNTRIES฀
HAVE฀REVISED฀THEIR฀LAWS฀TO฀PROVIDE฀A฀CLEARER฀ROLE฀FOR฀LOCAL฀COM

MUNITIES฀IN฀MANAGING฀FORESTS฀AND฀lSHERIES฀�72)฀ET฀AL�฀�������	�

4HE฀LEGAL฀FRAMEWORK฀OFTEN฀MANDATES฀HOW฀ECOSYSTEM฀
SERVICES฀MAY฀BE฀USED฀AND฀HOW฀HUMAN฀ACTIVITIES�THE฀DRIVERS฀
OF฀CHANGE�THAT฀AFFECT฀SERVICES฀ARE฀MANAGED�฀)N฀SOME฀CASES�฀
PARTICULAR฀USES฀OF฀A฀RESOURCE฀MAY฀BE฀SUBSIDIZED฀TO฀ENCOURAGE�฀
SAY�฀PRODUCTION฀OF฀A฀CROP฀LIKE฀CORN฀OR฀COTTON�฀)N฀A฀COASTAL฀AREA�฀

&ORESTS฀PROVIDE฀THE฀0ANAMA฀#ANAL฀WITH฀EROSION฀CONTROL฀AND฀WATER฀฀
REGULATION฀SERVICES�฀HELPING฀TO฀KEEP฀THE฀WATERWAY฀OPEN฀FOR฀BUSINESS�
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CONSTRUCTION฀MAY฀BE฀LIMITED฀BUT฀RECREATION฀ENCOURAGED฀BY฀
ZONING฀THE฀LAND฀FOR฀THAT฀USE�฀,AND฀MAY฀ALSO฀BE฀DESIGNATED฀AS฀A฀
GOVERNMENT
OWNED฀FOREST�฀AN฀AGRICULTURAL฀RESERVE�฀OR฀A฀PRO

TECTED฀AREA฀FOR฀WILDLIFE฀AND฀BIODIVERSITY�฀

,AWS฀ALSO฀DETERMINE฀HOW฀PARTICULAR฀ACTIVITIES฀MAY฀BE฀CARRIED฀
OUT�฀4HEY฀MAY฀REQUIRE฀AN฀ENVIRONMENTAL฀IMPACT฀ASSESSMENT฀
BEFORE฀A฀PROJECT฀CAN฀BE฀UNDERTAKEN�฀4HEY฀MAY฀CONTROL฀HOW฀A฀
RESOURCE฀SUCH฀AS฀A฀FOREST฀OR฀WATER฀CAN฀BE฀USED�฀4HEY฀OFTEN฀SET฀
OVERALL฀GOALS฀AND฀ESTABLISH฀A฀LICENSING฀OR฀PERMITTING฀PROGRAM฀TO฀
ACHIEVE฀THEM�฀3OUTH฀!FRICA�S฀.ATIONAL฀7ATER฀!CT฀PROVIDES฀AN฀
EXAMPLE฀OF฀HOW฀LAWS฀MAY฀BE฀WRITTEN฀TO฀RECOGNIZE฀THE฀IM

PORTANCE฀OF฀SUSTAINING฀ECOSYSTEM฀SERVICES�฀)T฀SETS฀OUT฀GUIDING฀
PRINCIPLES฀OF฀SUSTAINABILITY฀AND฀EQUITY฀IN฀THE฀hPROTECTION�฀USE�฀
DEVELOPMENT�฀CONSERVATION�฀MANAGEMENT�฀AND฀CONTROL฀OF฀WATER฀
RESOURCES�v฀&OR฀ANY฀SIGNIlCANT฀WATER฀SOURCE฀THE฀LAW฀ESTABLISHES฀
BOTH฀A฀HUMAN
NEEDS฀RESERVE฀FOR฀THE฀ESSENTIAL฀NEEDS฀OF฀INDI

VIDUALS฀�DRINKING฀WATER�฀FOOD฀PREPARATION�฀AND฀HYGIENE	฀AND฀
AN฀ECOLOGICAL฀RESERVE฀TO฀PROTECT฀AQUATIC฀ECOSYSTEMS�฀WHICH฀THE฀
GOVERNMENT฀IS฀REQUIRED฀TO฀DETERMINE�฀)T฀MAY฀ISSUE฀WATER฀USE฀
LICENSES฀FOR฀PERIODS฀OF฀UP฀TO฀��฀YEARS฀�$EPARTMENT฀OF฀7ATER฀
!FFAIRS฀AND฀&ORESTRY฀����	�฀฀

4HE฀CAPACITY฀TO฀ENFORCE฀LAWS฀AND฀AVOID฀CORRUPTION฀IS฀A฀
CRUCIAL฀ELEMENT฀IN฀MAKING฀THE฀LEGAL฀STRUCTURE฀EFFECTIVE�฀,AWS฀

ARE฀MORE฀LIKELY฀TO฀BE฀EFFECTIVE฀WHEN฀ACCOMPANIED฀BY฀STRONG฀
EDUCATION฀POLICIES�฀ECONOMIC฀AND฀lNANCIAL฀INCENTIVES฀THAT฀
ALIGN฀BEHAVIOR฀WITH฀LAWS�฀INDICATORS฀OF฀PERFORMANCE฀AND฀
TRANSPARENCY�฀CLEAR฀MANAGEMENT฀STANDARDS�฀AND฀INVESTMENT฀
IN฀ENVIRONMENTAL฀AND฀NATURAL฀RESOURCE฀MANAGEMENT฀�)RWIN฀
AND฀2ANGANATHAN฀����	�฀4HESE฀ARE฀AMONG฀THE฀POLICY฀OPTIONS฀
DISCUSSED฀IN฀THE฀NEXT฀SECTION�฀

0OLICY฀OPTIONS฀
!S฀ DISCUSSED฀ IN฀ CHAPTER฀ ��฀
ECOSYSTEM฀ SERVICES฀ COME฀
INTO฀ PLAY฀ IN฀ ANY฀ OF฀ A฀ WIDE฀
RANGE฀OF฀POLICY฀PROCESSES�฀!฀
DECISION฀MAKER฀MAY฀BE฀DE

VISING฀A฀TAX฀POLICY�฀A฀POVERTY฀
REDUCTION฀OR฀WATER฀MANAGEMENT฀PLAN�฀INCENTIVES฀฀
FOR฀ADOPTING฀NEW฀ENERGY฀TECHNOLOGY�฀OR฀A฀SET฀OF฀฀
INDICATORS฀FOR฀THE฀ECONOMY�฀3UCH฀INSTANCES฀NEED฀TO฀INCLUDE฀
POLICIES฀ADDRESSING฀ECOSYSTEM฀SERVICES�฀!฀GROWING฀LIST฀OF฀POLICIES฀
THAT฀SHOW฀PROMISE฀OF฀SUSTAINING฀ECOSYSTEM฀SERVICES฀HAS฀EMERGED฀
�SEE฀4ABLE฀���	�฀!S฀EXPERIENCE฀INCREASES�฀THE฀LIST฀CAN฀BE฀UPDATED฀
THROUGH฀A฀PROCESS฀THAT฀ALLOWS฀USERS฀TO฀SHARE฀THEIR฀LEARNINGS�฀4HE฀
POLICIES฀FALL฀INTO฀FOUR฀CATEGORIES�฀CORRESPONDING฀TO฀THE฀ENTRY฀
POINTS฀INTRODUCED฀IN฀CHAPTER฀��฀NATIONAL฀AND฀SUB
NATIONAL฀
POLICIES�฀ECONOMIC฀AND฀lSCAL฀INCENTIVES�฀SECTOR฀POLICIES�฀AND฀
GOVERNANCE�฀3OME฀OPTIONS฀CAN฀BE฀CONSIDERED฀IN฀MORE฀THAN฀ONE฀
CATEGORY�฀&OR฀EXAMPLE�฀EASEMENTS฀CAN฀BE฀VIEWED฀BOTH฀AS฀AN฀
ECONOMIC฀INCENTIVE฀AND฀AS฀A฀SECTOR฀POLICY�
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!FTER฀ANALYZING฀EXISTING฀LEGAL฀FRAMEWORKS฀AND฀REVIEWING฀THE฀
RANGE฀OF฀POLICY฀OPTIONS�฀A฀DECISION฀MAKER฀IS฀READY฀TO฀SELECT฀THE฀
MOST฀EFFECTIVE฀MIX฀OF฀POLICIES฀FOR฀CARRYING฀OUT฀A฀DEVELOPMENT฀
STRATEGY�฀4HIS฀SECTION฀PRESENTS฀SIX฀CRITERIA฀TO฀CONSIDER฀WHEN฀
CHOOSING฀POLICIES฀�SEE฀4ABLE฀���	�฀)T฀THEN฀ILLUSTRATES฀HOW฀2IO฀
'RANDE฀MIGHT฀SELECT฀THE฀POLICIES฀TO฀ADDRESS฀THE฀ECOSYSTEM฀DRIVER฀
OF฀LAND฀CONVERSION�

7ITH฀THESE฀DESIGN฀CRITERIA฀IN฀MIND�฀A฀DECISION฀MAKER฀CAN฀
SELECT฀THE฀POLICY฀OPTIONS฀IN฀4ABLE฀���฀THAT฀WILL฀MOST฀EFFECTIVELY฀
SUSTAIN฀THE฀CAPACITY฀OF฀ECOSYSTEM฀SERVICES฀TO฀MEET฀THE฀NEEDS฀OF฀
PEOPLE฀AND฀IN฀DOING฀SO฀STRENGTHEN฀THE฀DEVELOPMENT฀STRATEGY�฀

)N฀2IO฀'RANDE�฀THE฀3ECRETARY฀OF฀%NVIRONMENT฀AND฀HER฀
STAFF฀ARE฀LIKELY฀TO฀FOCUS฀ON฀APPROACHES฀TO฀LIMIT฀THE฀RISKS฀OF฀
mOODING฀AND฀POLLUTION฀AND฀TO฀TAKE฀ADVANTAGE฀OF฀OPPORTUNITIES฀
TO฀INCREASE฀THE฀SUPPLY฀OF฀WATER฀lLTRATION฀SERVICES฀FROM฀FORESTS฀

+%9฀,%!2.).'3
0OLICIES฀CAN฀SPUR฀INVESTMENT฀
IN฀ECOSYSTEM฀SERVICES�

4HE฀RULE฀OF฀LAW฀PLAYS฀AN฀ESSENTIAL฀ROLE฀IN฀SUSTAINING฀ECOSYSTEM฀SERVICES�
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0OLICY฀/PTION

0OTENTIAL฀VALUE฀฀
FOR฀SUSTAINING฀฀
ECOSYSTEM฀฀
SERVICES

#HALLENGES฀IN฀DESIGN฀AND฀
IMPLEMENTATION %XAMPLES฀OF฀EXPERIENCE

.ATIONAL฀AND฀SUB
NATIONAL฀POLICIES

-AINSTREAM฀ECOSYSTEM฀
SERVICES฀INTO฀ECONOMIC฀AND฀
DEVELOPMENT฀PLANNING

!DDRESSES฀INDIRECT฀DRIV

ERS฀OF฀ECOSYSTEM฀CHANGE฀
OVER฀THE฀LONGER฀TERM฀
BY฀INCLUDING฀ECOSYSTEM฀
SERVICES฀IN฀POVERTY฀REDUC

TION฀STRATEGIES�฀NATIONAL฀
ECONOMIC฀AND฀DEVELOP

MENT฀PLANS�฀OR฀COUNTRY฀
ASSISTANCE฀STRATEGIES

/VERCOMING฀SEPARATE฀AGENCY฀MAN

DATES�฀INTEGRATING฀DIFFERENT฀SKILLS฀
AND฀PERSPECTIVES�฀ALIGNING฀WITH฀
OTHER฀POLICIES฀SUCH฀AS฀lNANCIAL฀AND฀
ECONOMIC฀INCENTIVES฀

4ANZANIA�S฀����฀.ATIONAL฀3TRATEGY฀FOR฀'ROWTH฀AND฀2EDUCTION฀
OF฀0OVERTY฀EXPLICITLY฀RECOGNIZES฀MANY฀OF฀THE฀DRIVERS฀OF฀ECOSYS

TEM฀SERVICE฀DEGRADATION฀AS฀IMPEDIMENTS฀TO฀POVERTY฀REDUCTION�฀
4HE฀STRATEGY฀SETS฀GOALS฀TO฀ADDRESS฀THESE฀DRIVERS�฀ESTABLISHES฀A฀
SET฀OF฀POVERTY
ENVIRONMENT฀INDICATORS�฀AND฀INCLUDES฀��฀ENVI

RONMENTAL฀TARGETS฀�!SSEY฀ET฀AL�฀����	�

)NCLUDE฀INVESTMENTS฀IN฀฀
ECOSYSTEM฀SERVICES฀IN฀฀
GOVERNMENT฀BUDGETING฀

-AKES฀THE฀CRUCIAL฀
LINK฀BETWEEN฀POLICIES฀
FOCUSED฀ON฀ECOSYSTEM฀
SERVICES฀AND฀PROVIDING฀
FUNDS฀TO฀CARRY฀THEM฀OUT

)MPROVING฀ABILITY฀TO฀VALUE฀AND฀
INTEGRATE฀ECOSYSTEM฀SERVICES฀IN฀
COST
BENElT฀ANALYSIS฀AND฀IDENTIFY

ING฀SPECIlC฀INVESTMENTS฀TO฀SUSTAIN฀
THEM

5+฀4REASURY฀DREW฀ON฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀
IN฀PREPARING฀ITS฀#OMPREHENSIVE฀3PENDING฀2EVIEW฀OF฀GOVERN

MENT฀FUNDING�฀.OTES฀THAT฀!SSESSMENT฀IS฀RELEVANT฀TO฀ACHIEVING฀
SUSTAINABLE฀GROWTH�฀EMPLOYMENT�฀SECURITY฀AND฀EQUITY�฀AND฀
THAT฀4REASURY฀WILL฀AIM฀TO฀RELEASE฀RESOURCES฀TO฀MEET฀ENVIRON

MENTAL฀CHALLENGES฀�5+฀(OUSE฀OF฀#OMMONS฀%NVIRONMENTAL฀
!UDIT฀#OMMITTEE฀����	�

%STABLISH฀PROTECTED฀AREAS฀ (ELPS฀PROTECT฀ECO

SYSTEMS฀AND฀THEIR฀
ASSOCIATED฀SERVICES฀FROM฀
DRIVERS฀OF฀OVER฀EXPLOITA

TION฀AND฀CONVERSION฀

)NCORPORATING฀GOAL฀OF฀SUSTAINING฀
ECOSYSTEM฀SERVICES฀INTO฀SITE฀SELEC

TION�฀LINKING฀BIODIVERSITY฀CONSERVA

TION฀AND฀SUSTAINING฀ECOSYSTEM฀
SERVICE฀GOALS

)NCLUDING฀LOCAL฀COMMUNITIES�฀TAKING฀A฀
LANDSCAPE฀APPROACH฀THAT฀RECOGNIZES฀
DRIVERS฀OF฀CHANGE฀OUTSIDE฀THE฀PRO

TECTED฀AREA�฀AND฀ENSURING฀lNANCIAL฀
SUSTAINABILITY

)N฀�����฀3T�฀,UCIA฀DESIGNATED฀MARINE฀RESERVES฀WITH฀THE฀INVOLVE

MENT฀OF฀LOCAL฀PEOPLE฀AND฀BUSINESSES�฀LEADING฀TO฀REGENERATION฀
OF฀MANGROVE฀FORESTS฀�72)฀ET฀AL�฀��������
��	�

)N฀�����฀!USTRIA฀ESTABLISHED฀��
YEAR฀CONTRACTS฀WITH฀ALL฀FOREST฀
OWNERS฀REQUIRING฀THEM฀TO฀PROTECT฀THE฀LAND�฀&INANCIAL฀COM

PENSATION฀WAS฀OFFERED฀TO฀OWNERS฀WHO฀LOST฀INCOME฀�(ACKL฀AND฀
2OHRICH฀����	�

%CONOMIC฀AND฀lSCAL฀INCENTIVES

5SE฀TAX฀DEDUCTIONS฀฀
AND฀CREDITS฀TO฀ENCOURAGE฀
INVESTMENT฀IN฀AND฀PURCHASE฀
OF฀ECOSYSTEM฀SERVICES

0ROVIDES฀ECONOMIC฀
INCENTIVE฀TO฀MANAGE฀
ECOSYSTEMS฀IN฀WAYS฀THAT฀
SUSTAIN฀SERVICES

!VOIDING฀EQUITY฀PROBLEMS฀OR฀PRO

TECTING฀ONE฀SERVICE฀AT฀THE฀EXPENSE฀
OF฀OTHERS

5�3�฀LAW฀GIVES฀LANDOWNERS฀TAX฀DEDUCTIONS฀FOR฀DONATING฀
CONSERVATION฀EASEMENTS�฀WHICH฀RESTRICT฀USE฀OF฀THE฀PROPERTY฀TO฀
PROTECT฀ASSOCIATED฀RESOURCES฀�(OUSE฀����	�฀

%STABLISH฀FEES฀FOR฀USE฀OF฀
RESOURCES฀OR฀SERVICES

2EDUCES฀WASTE฀OF฀
RESOURCE

!VOIDING฀EQUITY฀ISSUES�฀WHERE฀
THOSE฀WITH฀LOWER฀INCOMES฀ARE฀LESS฀
ABLE฀TO฀PAY฀AND฀BALANCING฀NUMBER฀
OF฀USERS

)N฀#OLOMBIA�฀#AUCA฀6ALLEY฀WATER฀ASSOCIATIONS฀VOLUN

TARILY฀AGREED฀TO฀INCREASE฀USER฀FEES฀PAID฀TO฀THE฀LOCAL฀UTILITY฀
IN฀EXCHANGE฀FOR฀IMPROVED฀WATERSHED฀MANAGEMENT�฀4HE฀
ASSOCIATIONS฀AIM฀TO฀IMPROVE฀STREAM฀mOW฀FOR฀THE฀BENElT฀OF฀
AGRICULTURAL฀PRODUCERS฀�&!/฀����	�฀

5SE฀TAXES฀OR฀OTHER฀PUBLIC฀
FUNDS฀TO฀PAY฀FOR฀THE฀MAIN

TENANCE฀OF฀REGULATING฀AND฀
CULTURAL฀SERVICES

#REATES฀ECONOMIC฀
INCENTIVE฀TO฀SUPPLY฀
SERVICES฀THAT฀DO฀NOT฀
NORMALLY฀HAVE฀A฀MARKET฀
VALUE

-AINTAINING฀ONE฀SERVICE฀AT฀THE฀
EXPENSE฀OF฀OTHERS�฀AVOIDING฀
CREATING฀EQUITY฀ISSUES฀SUCH฀AS฀LOSS฀
OF฀HARVEST฀RIGHTS฀OR฀INELIGIBILITY฀
BECAUSE฀OF฀LACK฀OF฀TENURE

$EPENDING฀ON฀STILL฀EMERGING฀
MARKET฀INFRASTRUCTURE฀SUCH฀AS฀
QUANTIlCATION�฀VERIlCATION�฀AND฀
MONITORING฀TOOLS฀

)NFORMING฀PUBLIC฀ABOUT฀USE฀OF฀
FUNDS฀TO฀PROVIDE฀ACCOUNTABILITY

4HE฀5+฀.ITRATE฀3ENSITIVE฀!REAS฀�.3!	฀3CHEME฀USES฀DIRECT฀
GOVERNMENT฀PAYMENTS฀TO฀COMPENSATE฀FARMERS฀FOR฀ADOPTING฀
MANAGEMENT฀PRACTICES฀THAT฀REDUCED฀LEACHING฀OF฀NITRATES฀INTO฀
GROUNDWATER฀�)5#.฀����	�

!฀#OSTA฀2ICAN฀FUND฀MAINLY฀FROM฀FUEL฀TAX฀REVENUES฀PAYS฀FOREST฀
OWNERS฀FOR฀WATERSHED฀PROTECTION฀�0ERROT
-AÔTRE฀AND฀$AVIS฀
����	�

"ELIZE฀CHARGES฀FOREIGN฀TOURISTS฀A฀CONSERVATION฀FEE�฀WHICH฀
FUNDS฀A฀TRUST฀DEDICATED฀TO฀THE฀SUSTAINABLE฀MANAGEMENT฀AND฀
CONSERVATION฀OF฀PROTECTED฀AREAS฀�#ONSERVATION฀&INANCE฀!LLI

ANCE฀����	�

2EDUCE฀PERVERSE฀SUBSIDIES 2EMOVES฀INCENTIVE฀FOR฀
INTENSIVE฀PRODUCTION฀
OF฀PROVISIONING฀SERVICES฀
AT฀EXPENSE฀OF฀OTHER฀
SERVICES฀

/VERCOMING฀VESTED฀INTERESTS฀IN฀MAIN

TAINING฀SUBSIDIES�฀CREATING฀MECHA

NISMS฀TO฀TRANSFER฀REDUCTION฀IN฀SUBSI

DIES฀TO฀PAYMENTS฀FOR฀MAINTENANCE฀OF฀
REGULATING฀AND฀CULTURAL฀SERVICES

!S฀A฀RESULT฀OF฀EUTROPHICATION฀OF฀WATERWAYS฀AND฀THREATS฀TO฀
DRINKING฀WATER฀SUPPLY�฀MANY฀!SIAN฀COUNTRIES฀HAVE฀REDUCED฀
FERTILIZER฀SUBSIDIES�฀INCLUDING฀0AKISTAN฀�FROM฀����฀MILLION฀TO฀
��฀MILLION฀PER฀YEAR	�฀"ANGLADESH฀����฀MILLION฀TO฀��	�฀AND฀THE฀
0HILIPPINES฀����฀MILLION฀TO฀��	฀�-YERS฀����	�

4ABLE฀���฀฀0OLICY฀/PTIONS฀FOR฀3USTAINING฀%COSYSTEM฀3ERVICES�

�฀"RIANNA฀0ETERSON฀PROVIDED฀MANY฀OF฀THE฀EXAMPLES฀OF฀EXPERIENCE฀INCLUDED฀IN฀THIS฀TABLE�
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4ABLE฀���฀฀0OLICY฀/PTIONS฀FOR฀3USTAINING฀%COSYSTEM฀3ERVICES฀�CONTINUED	

0OLICY฀/PTION

0OTENTIAL฀VALUE฀
FOR฀SUSTAINING฀
ECOSYSTEM฀฀
SERVICES

#HALLENGES฀IN฀DESIGN฀AND฀
IMPLEMENTATION %XAMPLES฀OF฀EXPERIENCE

%CONOMIC฀AND฀lSCAL฀INCENTIVES฀�CONTINUED	

3ET฀LIMITS฀AND฀ESTABLISH฀
TRADING฀SYSTEMS฀FOR฀USE฀
OF฀ECOSYSTEMS฀AND฀THEIR฀
SERVICES฀

!CHIEVES฀MORE฀COST
EF

FECTIVE฀IMPROVEMENTS฀IN฀
ECOSYSTEM฀SERVICES฀THAN฀
CONVENTIONAL฀REGULATORY฀
APPROACHES฀

%NSURING฀LIMIT฀IS฀STRINGENT฀ENOUGH฀TO฀
PROVIDE฀AN฀INCENTIVE฀TO฀PARTICIPATE฀

!LLOCATING฀PERMITS฀OR฀CREDITS฀IN฀
CASES฀OF฀UNCLEAR฀PROPERTY฀RIGHTS

+EEPING฀TRANSACTION฀COSTS฀MANAGE

ABLE�฀ESPECIALLY฀FOR฀NON
POINT฀SOURCES฀

)N฀�����฀.EW฀*ERSEY฀ESTABLISHED฀4RADABLE฀0INELANDS฀$EVEL

OPMENT฀#REDITS฀TO฀LIMIT฀DEVELOPMENT฀IN฀ENVIRONMENTALLY฀
SENSITIVE฀AREAS฀AND฀ALLOW฀PROSPECTIVE฀DEVELOPERS฀TO฀TRADE฀
FOR฀DEVELOPMENT฀RIGHTS฀ON฀AVAILABLE฀LAND฀�,ANDELL
-ILES฀AND฀
0ORRAS฀����	�

)N฀�����฀!USTRALIA฀ESTABLISHED฀A฀7ATER฀4RANSPIRATION฀#REDITS฀
3CHEME�฀TO฀REDUCE฀RIVER฀SALINITY฀�"RAND฀����	�

5NDER฀ITS฀.ATIONAL฀7ATER฀)NITIATIVE�฀!USTRALIA฀SETS฀LIMITS฀ON฀WA

TER฀USE฀IN฀THE฀-URRAY฀$ARLING฀"ASIN฀AND�฀AS฀OF฀*ANUARY฀�����฀
THE฀BASIN฀STATES฀ARE฀ABLE฀TO฀BUY฀AND฀SELL฀PERMANENT฀WATER฀
ENTITLEMENTS฀�0ARLIAMENT฀OF฀!USTRALIA฀����	�

&UND฀VALUATION฀OF฀฀
ECOSYSTEM฀SERVICES฀AND฀
RESEARCH฀INTO฀IMPROVING฀
VALUATION฀METHODS฀

)NCREASES฀SOCIETAL฀
AWARENESS฀OF฀THE฀VALUE฀
OF฀ECOSYSTEM฀SERVICES฀
AND฀STRENGTHENS฀COST

BENElT฀ANALYSIS฀FOR฀
PUBLIC฀DECISIONS

$EALING฀WITH฀TECHNIQUES฀FOR฀VALU

ING฀ECOSYSTEM฀SERVICES฀THAT฀ARE฀STILL฀
IN฀THEIR฀INFANCY฀

$ISCREDITING฀ECOSYSTEM฀SERVICE฀AP

PROACH฀BY฀OVERESTIMATING฀VALUES

!฀STUDY฀FOUND฀#ANADA�S฀-ACKENZIE฀7ATERSHED�S฀��฀ECOSYSTEM฀
SERVICES฀WORTH฀NEARLY฀����฀BILLION฀UNDISTURBED�฀OFFERING฀NEW฀
PERSPECTIVE฀OF฀ECONOMIC฀BENElTS฀AND฀COSTS฀OF฀PROPOSED฀GAS฀
PIPELINE฀�#ANADIAN฀0ARKS฀AND฀7ILDERNESS฀3OCIETY฀����	�

!฀STUDY฀FOUND฀THAT฀ON฀A฀SINGLE฀#OSTA฀2ICAN฀FARM฀NATURAL฀
POLLINATION฀BY฀INSECTS฀INCREASED฀COFFEE฀YIELDS฀��฀PERCENT฀ON฀
PLOTS฀THAT฀LAY฀WITHIN฀A฀KILOMETER฀OF฀NATURAL฀FOREST�฀SERVICE฀
WORTH฀APPROXIMATELY฀�������฀�2ICKETS฀ET฀AL�฀����	�

5SE฀PROCUREMENT฀POLICIES฀TO฀
FOCUS฀DEMAND฀ON฀PRODUCTS฀
AND฀SERVICES฀THAT฀CONSERVE฀
ECOSYSTEM฀SERVICES฀

#REATES฀INCENTIVES฀FOR฀
SUPPLIERS฀TO฀ADOPT฀
APPROACHES฀THAT฀ARE฀
ECOSYSTEM฀FRIENDLY

!VOIDING฀HIGH฀TRANSACTION฀COSTS฀OF฀
DEMONSTRATING฀RESPONSIBLE฀BEHAVIOR฀

)MPLEMENTING฀COST
฀EFFECTIVE฀MONI

TORING฀AND฀VERIlCATION฀SYSTEMS฀

5+฀'OVERNMENT฀TIMBER฀PROCUREMENT฀POLICY฀STIPULATES฀TIMBER฀
MUST฀COME฀FROM฀LEGAL฀AND฀SUSTAINABLE฀SOURCES฀�#0%4฀����	�

3UPPORT฀WETLAND฀BANKING฀
SCHEMES

0ROVIDES฀WAY฀OF฀MAIN

TAINING฀OVERALL฀SERVICES฀
PROVIDED฀BY฀WETLANDS฀
BY฀REQUIRING฀SUBSTITU

TION฀BY฀DEVELOPERS฀

%NSURING฀THAT฀SUBSTITUTED฀WETLANDS฀
ARE฀OF฀EQUAL฀VALUE฀TO฀THOSE฀DESTROYED฀

%NSURING฀EQUITY฀FOR฀LOCAL฀POPULA

TIONS฀WHO฀LOSE฀SERVICES

7ETLAND฀BANKING฀SCHEMES฀IN฀#ALIFORNIA฀ALLOW฀DEVELOPERS฀
WHO฀DESTROY฀WETLANDS฀TO฀OFFSET฀THE฀ENVIRONMENTAL฀DAMAGE฀
BY฀PAYING฀TO฀PROTECT฀A฀SENSITIVE฀WETLAND฀IN฀ANOTHER฀LOCATION฀
�/FlCE฀OF฀0OLICY�฀%CONOMICS�฀AND฀)NNOVATION฀AND฀/FlCE฀OF฀
7ATER฀����	�

3ECTOR฀POLICIES

)NCLUDE฀ECOSYSTEM฀฀
SERVICES฀IN฀SECTOR฀฀
POLICIES฀AND฀STRATEGIC฀฀
ENVIRONMENTAL฀฀
ASSESSMENTS

'OES฀BEYOND฀ADDRESSING฀
IMPACTS฀OF฀ECONOMIC฀
DEVELOPMENT฀TO฀LOOK฀AT฀
DEPENDENCE฀ON฀SERVICES฀

"ROADENS฀SCALE฀OF฀ANALYSIS

$EALING฀WITH฀LIMITED฀EXPERIENCE฀
OF฀PUBLIC฀SECTOR฀USING฀%COSYSTEM฀
3ERVICES฀!PPROACH฀IN฀DECISION฀
PROCESSES฀AND฀LIMITED฀INFORMATION฀
ON฀ECOSYSTEM฀SERVICES

฀3OUTH฀!FRICA�S฀7ORKING฀FOR฀7ATER฀0ROGRAM฀COMBINES฀
SOCIAL฀DEVELOPMENT฀GOALS฀OF฀JOB฀CREATION฀AND฀POVERTY฀
RELIEF�฀AND฀AGRICULTURAL฀GOALS฀OF฀INCREASING฀PRODUCTIVITY฀OF฀
CLEARED฀LANDS�฀AS฀WELL฀AS฀ECOSYSTEM฀REHABILITATION฀GOALS฀
OF฀ERADICATING฀ALIEN฀SPECIES฀AND฀RESTORING฀STREAM฀FLOWS฀
�$EPARTMENT฀OF฀7ATER฀!FFAIRS฀AND฀&ORESTRY฀����	�

3ET฀TARGETS฀TO฀ENCOURAGE฀
USE฀OF฀RENEWABLE฀ENERGY

0ROVIDES฀INCENTIVE฀TO฀
REPLACE฀FOSSIL฀FUELS฀WITH฀
RENEWABLE฀SOURCES฀

5SING฀LAND฀TO฀PRODUCE฀RENEWABLE฀
ENERGY฀SOURCES฀SUCH฀AS฀BIOFUELS฀
CAN฀LEAD฀TO฀SOIL฀EROSION฀AND฀DEGRA

DATION฀OF฀ECOSYSTEM฀SERVICES฀SUCH฀
AS฀WATER฀QUALITY

5NDER฀THE฀5+฀2ENEWABLE฀4RANSPORT฀&UEL฀/BLIGATION�฀TRANSPORT฀
FUEL฀SUPPLIERS฀MUST฀ENSURE฀A฀PROPORTION฀OF฀THEIR฀FUEL฀SALES฀IS฀
FROM฀RENEWABLE฀SOURCES�฀AS฀OF฀����฀�#OMMONS฀����	�

2EQUIRE฀ECOSYSTEM฀฀
MANAGEMENT฀BEST฀฀
PRACTICES฀IN฀GRANTING฀
LICENSES฀OR฀CONCESSIONS

#REATES฀INCENTIVES฀FOR฀
MANAGING฀ECOSYSTEMS฀
IN฀WAYS฀THAT฀SUSTAIN฀
ECOSYSTEM฀SERVICES

$ElNING฀AND฀ENFORCING฀BEST฀PRAC

TICE฀STANDARDS฀

#AMEROON�S฀����฀&OREST฀#ODE฀CALLS฀FOR฀ALL฀COMMERCIAL฀LOGGING฀
TO฀BE฀REGULATED฀UNDER฀DESIGNATED฀FOREST฀CONCESSIONS�฀4HIS฀
LEGISLATION฀ESTABLISHES฀RULES฀FOR฀CONCESSION฀ALLOCATION�฀LOCAL฀
DISTRIBUTION฀OF฀FOREST฀REVENUES�฀AS฀WELL฀AS฀REQUIREMENTS฀FOR฀
SUBMITTING฀AND฀GAINING฀APPROVAL฀FOR฀FOREST฀MANAGEMENT฀PLANS฀
�72)฀����	�

5SE฀ZONING฀OR฀EASEMENTS฀
TO฀KEEP฀LAND฀AVAILABLE฀FOR฀
PRIORITY฀ECOSYSTEM฀SERVICES

0ROVIDES฀WAY฀TO฀MAIN

TAIN฀PRIORITY฀ECOSYSTEM฀
SERVICES

.EEDING฀LEGAL฀FRAMEWORK฀IN฀PLACE฀
AND฀FAIR฀POLITICAL฀PROCESS฀TO฀APPLY฀
ZONING฀

3OME฀mOOD฀PLAINS฀ARE฀ZONED฀FOR฀USES฀SUCH฀AS฀RECREATION฀OR฀
AGRICULTURE฀RATHER฀THAN฀HOUSING฀OR฀COMMERCE�

%ASEMENTS฀CAN฀BE฀USED฀TO฀KEEP฀LAND฀AVAILABLE฀FOR฀CULTURAL฀AND฀
REGULATING฀ECOSYSTEM฀SERVICES�
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4ABLE฀���฀฀0OLICY฀/PTIONS฀FOR฀3USTAINING฀%COSYSTEM฀3ERVICES฀�CONTINUED	

0OLICY฀/PTION

0OTENTIAL฀VALUE฀
FOR฀SUSTAINING฀
ECOSYSTEM฀฀
SERVICES

#HALLENGES฀IN฀DESIGN฀AND฀
IMPLEMENTATION %XAMPLES฀OF฀EXPERIENCE

3ECTOR฀POLICIES฀�CONTINUED	

5SE฀PHYSICAL฀STRUCTURES฀OR฀
TECHNOLOGY฀TO฀SUBSTITUTE฀
FOR฀ECOSYSTEM฀SERVICES฀

0ROVIDES฀A฀SUBSTITUTE฀FOR฀
DEGRADED฀ECOSYSTEM฀
SERVICES฀THAT฀MAY฀MIMIC฀
NATURAL฀DESIGN฀

"UILDING฀STRUCTURES฀SUCH฀AS฀SEA฀
WALLS฀TO฀SUBSTITUTE฀FOR฀ECOSYSTEM฀
SERVICES฀SUCH฀AS฀COASTAL฀PROTEC

TION฀OFTEN฀SIMPLY฀SHIFTS฀THE฀
PROBLEM�฀DISTRIBUTING฀COSTS฀AND฀
BENElTS฀UNFAIRLY�฀FOSTERING฀FALSE฀
CONlDENCE�฀AND฀PROVIDING฀ONLY฀A฀
SINGLE฀BENElT฀RATHER฀THAN฀MULTIPLE฀
BENElTS฀OF฀ECOSYSTEM฀SERVICE

3EATTLE�S฀STREET฀EDGE฀PROJECTS฀MIMIC฀NATURAL฀ECOSYSTEMS�฀
REDUCING฀STORM฀WATER฀RUNOFF฀BY฀��฀PERCENT�฀2OOF฀GARDENS฀ALSO฀
REDUCE฀RUNOFF฀�3EATTLE฀0UBLIC฀5TILITIES฀����	�฀

$IKES฀AND฀LEVEES฀SUBSTITUTE฀FOR฀COASTAL฀PROTECTION�

3EA฀WALLS฀AVOID฀COASTAL฀EROSION�

5SE฀REGULATING฀ECOSYSTEM฀
SERVICES฀SUCH฀AS฀NATURAL฀
HAZARD฀PROTECTION฀OR฀WATER฀
lLTRATION฀INSTEAD฀OF฀BUILT฀
STRUCTURES

5SUALLY฀PROVIDES฀CO

BENElTS฀SUCH฀AS฀CARBON฀
STORAGE฀AND฀RECREATION

0ROCURING฀TIME฀AND฀FUNDS฀FOR฀
NEGOTIATIONS฀AND฀CONTINUED฀
MAINTENANCE

$EALING฀WITH฀LIMITED฀KNOWLEDGE฀
ABOUT฀ECOSYSTEM฀SERVICE฀mOWS�฀ES

PECIALLY฀FOR฀REGULATING฀AND฀CULTURAL฀
ECOSYSTEM฀SERVICES

.EW฀9ORK฀#ITY฀PROTECTED฀ITS฀WATERSHED฀INSTEAD฀OF฀BUILDING฀A฀
lLTRATION฀PLANT฀�53฀%0!฀����B	�

2EFORESTATION฀AND฀CONSERVATION฀OF฀MANGROVES฀IN฀COASTAL฀AREAS฀
AFFECTED฀BY฀THE฀����฀TSUNAMI฀CAN฀HELP฀PREVENT฀FUTURE฀DAM

AGE฀�5.%0
7#-#฀����	�

%STABLISH฀CERTIlCATION฀
SCHEMES฀THAT฀ENCOURAGE฀
BEST฀MANAGEMENT฀PRACTICES

0ROVIDES฀THOSE฀GROWING฀
OR฀HARVESTING฀TIMBER�฀
lSH�฀OR฀CROPS฀A฀WAY฀
TO฀LEARN฀ABOUT฀BEST฀
MANAGEMENT฀PRACTICES฀
AND฀TO฀DEMONSTRATE฀USE฀
OF฀THE฀PRACTICES

%NSURING฀DEVELOPMENT฀OF฀TRANSPAR

ENT�฀SCIENTIlCALLY฀VALID฀STANDARDS฀
AND฀THEIR฀ADOPTION

0AYING฀TRANSACTION฀COSTS฀THAT฀MAY฀
LIMIT฀PARTICIPATION

)NFORMING฀CONSUMERS

5�3�฀$EPARTMENT฀OF฀!GRICULTURE฀PROVIDES฀FARMS฀WITH฀ORGANIC฀
CERTIlCATION฀�53$!฀����	�

&OREST฀3TEWARDSHIP฀#OUNCIL฀PROVIDES฀CERTIlCATION฀FOR฀SUSTAIN

ABLE฀TIMBER฀HARVESTING฀PRACTICES฀�53฀&3#฀����	�

)N฀THE฀0ACIlC฀5�3�฀STATES�฀h3ALMON
SAFEv฀CERTIlES฀FARMS฀AND฀UR

BAN฀LAND฀THAT฀PRACTICE฀lSH
FRIENDLY฀MANAGEMENT฀�)5#.฀����	�

)NTRODUCE฀EDUCATION฀OR฀฀
EXTENSION฀PROGRAMS฀ON฀
GOOD฀PRACTICES฀

0ROVIDES฀KNOWLEDGE฀
TO฀THOSE฀MAINTAINING฀
ECOSYSTEM฀SERVICES

0ROVIDING฀ECONOMIC฀INCENTIVES฀FOR฀
PARTICIPATION

5�3�฀.ATIONAL฀#ONSERVATION฀"UFFER฀)NITIATIVE฀EDUCATES฀FARMERS฀
TO฀CONTROL฀POLLUTION฀BY฀USING฀lLTER฀STRIPS฀AND฀OTHER฀MEASURES฀
SUCH฀AS฀WIND฀BARRIERS฀�53$!฀.2#3฀����	�

$EVELOP฀AND฀ENCOURAGE฀฀
USE฀OF฀PRODUCTS฀AND฀฀
METHODS฀THAT฀REDUCE฀฀
DEPENDENCE฀AND฀IMPACT฀฀
ON฀ECOSYSTEM฀SERVICES

2EDUCES฀DEGRADATION฀OF฀
ECOSYSTEM฀SERVICES฀BY฀
AVOIDING฀HARMFUL฀SUB

STANCES฀OR฀USING฀SERVICES฀
MORE฀EFlCIENTLY

%VALUATING฀POTENTIAL฀NEGATIVE฀
TRADE
OFF�฀SUCH฀AS฀ORGANIC฀AGRICUL

TURE฀POTENTIALLY฀REQUIRING฀USE฀OF฀
MORE฀LAND�฀WHICH฀COULD฀LEAD฀TO฀
FURTHER฀HABITAT฀CONVERSION�

$RIP฀IRRIGATION฀IN฀)SRAEL฀ALLOWS฀FOR฀MORE฀EFlCIENT฀USE฀OF฀WATER฀
FOR฀AGRICULTURE฀�3ANDLER฀����	�

2AINWATER฀HARVESTING฀PRACTICES฀INCREASE฀THE฀SUPPLY฀OF฀DRINKING฀
WATER฀IN฀PARTS฀OF฀)NDIA฀�#3%฀)NDIA฀����	�

/RGANIC฀AGRICULTURE฀REDUCES฀NEGATIVE฀IMPACTS฀ON฀SOIL฀AND฀
WATER฀BY฀AVOIDING฀AGROCHEMICALS�

'OVERNANCE

#LARIFY฀OR฀STRENGTHEN฀฀
LOCAL฀COMMUNITY฀RIGHTS฀฀
TO฀USE฀AND฀MANAGE฀฀
ECOSYSTEM฀SERVICES

%NSURES฀INVOLVEMENT฀OF฀
STAKEHOLDERS฀WHO฀MAY฀
DEPEND฀ON฀ECOSYSTEM฀
SERVICES฀FOR฀THEIR฀IM

MEDIATE฀LIVELIHOOD฀AND฀
WELL
BEING

)DENTIFYING฀WHO฀REPRESENTS฀THE฀
COMMUNITY�฀CLARIFYING฀THE฀ROLE฀OF฀
TRADITIONAL฀AUTHORITIES�฀ENSURING฀
THAT฀WOMEN฀AND฀THE฀POOR฀ARE฀
INCLUDED

6IETNAM�S฀����฀,AND฀,AW฀ALLOWS฀ORGANIZATIONS�฀HOUSEHOLDS�฀
AND฀INDIVIDUALS฀TO฀MANAGE฀FORESTS฀FOR฀LONG
TERM฀PURPOSES�฀
3OME฀ONE฀MILLION฀FAMILIES฀LIVING฀IN฀UPLAND฀AREAS฀HAVE฀MAN

AGED฀lVE฀MILLION฀HECTARES฀OF฀FOREST�฀4HIS฀DECENTRALIZATION฀
HAS฀RESULTED฀IN฀AN฀INCREASE฀IN฀PROTECTED฀FORESTS฀AS฀WELL฀AS฀AN฀
INCREASE฀IN฀THE฀BENElTS฀THE฀PEOPLE฀GAIN฀FROM฀THE฀FORESTS�฀
SERVICES฀�&!/฀����	�

$EVELOP฀AND฀USE฀PRIVATE฀
AND฀PUBLIC฀SECTOR฀INDICATORS฀
FOR฀ECOSYSTEM฀SERVICES

0ROVIDES฀INFORMATION฀
ABOUT฀THE฀STATE฀OF฀
ECOSYSTEM฀SERVICES฀AND฀
SHOWS฀WHERE฀PRACTICES฀
NEED฀TO฀BE฀CHANGED

/BTAINING฀FUNDING฀TO฀DEVELOP฀ECO

SYSTEM฀INDICATORS฀AND฀CONTINUED฀
FUNDING฀TO฀DISSEMINATE฀AND฀USE฀
DATA฀ON฀REGULAR฀BASIS

4HE฀%UROPEAN฀5NION฀MAKES฀INDICATORS฀ON฀NATURAL฀RESOURCE฀
MANAGEMENT฀PUBLICLY฀AVAILABLE฀ONLINE฀�%UROSTAT฀����	�

3ILICON฀6ALLEY฀%NVIRONMENTAL฀0ARTNERSHIP฀PROVIDES฀INDICATORS฀
AND฀TRACKS฀LOCAL฀TRENDS฀TO฀FOSTER฀MORE฀INFORMED฀DECISION฀MAK

ING฀�3ILICON฀6ALLEY฀%NVIRONMENTAL฀0ARTNERSHIP฀����	�

'LOBAL฀2EPORTING฀)NITIATIVE฀STANDARDS฀FOR฀CORPORATE฀SUSTAINABIL

ITY฀REPORTS฀REQUIRE฀COMPANIES฀TO฀REPORT฀ON฀WATER฀AND฀NATURAL฀
RESOURCE฀USE฀�'2)฀����	�
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4ABLE฀���฀฀0OLICY฀/PTIONS฀FOR฀3USTAINING฀%COSYSTEM฀3ERVICES฀�CONTINUED	

0OLICY฀/PTION

0OTENTIAL฀VALUE฀
FOR฀SUSTAINING฀
ECOSYSTEM฀฀
SERVICES

#HALLENGES฀IN฀DESIGN฀AND฀
IMPLEMENTATION %XAMPLES฀OF฀EXPERIENCE

'OVERNANCE฀�CONTINUED	

%STABLISH฀PROCESSES฀TO฀฀
WORK฀ACROSS฀LEVELS฀OF฀฀
GOVERNMENT�฀FROM฀LOCAL฀฀
TO฀NATIONAL

3HIFTS฀FOCUS฀TO฀BOUNDAR

IES฀OF฀ECOSYSTEM฀SERVICES฀
RATHER฀THAN฀BOUNDARIES฀
OF฀GOVERNMENT฀JURISDIC

TIONS�฀USES฀COMPLEMEN

TARY฀AUTHORITIES�฀SKILLS�฀
AND฀RESOURCES฀OF฀DIFFER

ENT฀LEVELS฀OF฀GOVERNMENT

2EQUIRING฀TRANSACTION฀COSTS฀
AND฀TIME฀FOR฀BUILDING฀PARTNER

SHIPS

)N฀3AMOA�฀��฀LOCAL฀COMMUNITIES฀WORK฀WITH฀NATIONAL฀AGENCIES฀
TO฀CO
MANAGE฀lSHERIES�฀.ATIONAL฀GOVERNMENT฀PROVIDES฀LEGAL฀
AUTHORITY�฀RESEARCH�฀MARKET฀INFORMATION�฀CREDIT�฀AND฀TRANSPORT�฀
,OCAL฀COMMUNITIES฀HAVE฀CLEAR฀RIGHTS฀AND฀AUTHORITY฀TO฀MANAGE฀
LOCAL฀lSHERY฀UNDER฀A฀MANAGEMENT฀PLAN฀�72)฀ET฀AL�฀�������	�

%NSURE฀PUBLIC฀ACCESS฀฀
TO฀INFORMATION฀AND฀฀
PARTICIPATION

!LLOWS฀THE฀PUBLIC฀TO฀
HOLD฀PUBLIC฀AND฀PRIVATE฀
ACTORS฀ACCOUNTABLE฀FOR฀
THEIR฀ACTIONS฀IN฀RELATION฀
TO฀ECOSYSTEM฀SERVICES

2EQUIRING฀INVESTMENT฀IN฀BUILD

ING฀THE฀CAPACITY฀OF฀INDIVIDUALS�฀
CIVIL฀SOCIETY�฀AND฀GOVERNMENT฀
TO฀PRODUCE�฀ANALYZE�฀DIS

SEMINATE�฀AND฀USE฀INFORMATION฀
AND฀TO฀ENGAGE฀EFFECTIVELY฀IN฀
DECISION฀MAKING

%VALUATION฀OF฀"RAZILIAN฀ECOLOGICAL฀TAX฀SYSTEM฀RECOMMENDS฀
MAKING฀AMOUNTS฀TRANSFERRED฀PUBLIC฀SO฀LOCAL฀GOVERNMENTS฀CAN฀
BE฀HELD฀ACCOUNTABLE฀FOR฀THEIR฀USE฀�77&฀����	�

%XCEPT฀WHERE฀NOTED�฀EXAMPLES฀ADAPTED฀FROM฀-!฀����D���
���

AND฀WETLANDS�฀AS฀WELL฀AS฀FOOD฀FOR฀THE฀CITY�S฀GROWING฀POPULATION฀
�SEE฀CLOSE฀OF฀CHAPTER฀�	�฀4HE฀STAFF฀LEARNED฀FROM฀THE฀PROCESS฀OF฀
DEVELOPING฀THE฀SCENARIOS฀THAT฀POLICIES฀TO฀ADDRESS฀THE฀DRIVER฀OF฀
LAND฀CONVERSION฀ARE฀LIKELY฀TO฀BE฀IMPORTANT�฀4O฀FOSTER฀DISCUSSION฀
OF฀OPTIONS฀THAT฀ADDRESS฀LAND฀CONVERSION�฀THE฀STAFF฀GOES฀THROUGH฀
4ABLE฀���฀AND฀PREPARES฀A฀LIST฀OF฀POTENTIAL฀POLICIES฀AND฀A฀
DESCRIPTION฀OF฀HOW฀THEY฀MIGHT฀APPLY฀IN฀2IO฀'RANDE฀�SEE฀฀
4ABLE฀���	�

!S฀THEY฀CONSIDER฀THE฀OPTIONS�฀THE฀3ECRETARY�S฀STAFF฀EMPLOYS฀THE฀
POLICY฀DESIGN฀CRITERIA฀TO฀CONSIDER฀FURTHER฀HOW฀EACH฀OF฀THESE฀POLICIES฀
MIGHT฀HELP฀ACHIEVE฀2IO฀'RANDE�S฀DEVELOPMENT฀GOALS�฀&OR฀EXAMPLE�฀
THEY฀EXAMINE฀HOW฀ESTABLISHING฀PROTECTED฀AREAS฀MIGHT฀ENSURE฀THAT฀
LANDS฀PARTICULARLY฀VALUABLE฀FOR฀WATER฀lLTRATION฀AND฀mOOD฀PROTECTION฀
ARE฀NOT฀CONVERTED฀TO฀HOUSING�฀COMMERCIAL฀DEVELOPMENT�฀OR฀ROW฀
CROPS฀THAT฀INCREASE฀RUNOFF฀�SEE฀4ABLE฀���	�

)N฀PRACTICE�฀ANY฀STRATEGY฀FOR฀SUSTAINING฀ECOSYSTEM฀SERVICES฀IS฀
LIKELY฀TO฀REQUIRE฀A฀MIX฀OF฀POLICIES�฀)N฀THE฀CASE฀OF฀2IO฀'RANDE�฀
THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀INVOLVING฀THE฀NATIONAL฀
GOVERNMENT฀AND฀THE฀SURROUNDING฀MUNICIPALITIES฀MIGHT฀DECIDE฀
TO฀DESIGNATE฀SOME฀WETLANDS฀AS฀PROTECTED฀AREAS฀AND฀SET฀UP฀A฀
PROGRAM฀TO฀PAY฀FARMERS฀NOT฀TO฀PLANT฀ROW฀CROPS฀ON฀LAND฀VALUABLE฀
FOR฀WATER฀lLTRATION�฀

!NY฀DECISION฀MAKER฀IS฀LIKELY฀TO฀NEED฀TO฀OBTAIN฀INFORMATION฀
ABOUT฀THE฀VALUE฀OF฀KEY฀ECOSYSTEM฀SERVICES฀AND฀TO฀RAISE฀PUBLIC฀
AWARENESS฀AMONG฀COLLEAGUES฀AND฀THE฀PUBLIC฀ON฀THE฀IMPORTANCE฀
OF฀ECOSYSTEM฀SERVICES�฀)N฀THE฀STORY�฀4HE฀2IO฀'RANDE฀2EPORT฀SERVES฀

#RITERIA &ACTORS฀TO฀CONSIDER

0OLITICAL฀VIABILITY $OES฀THE฀DECISION฀MAKER฀HAVE฀THE฀POLITICAL฀
CAPITAL฀TO฀UNDERTAKE฀A฀MAJOR฀INITIATIVE�฀$OES฀
THE฀PUBLIC฀UNDERSTAND฀THE฀ISSUE฀AND฀SUPPORT฀
ACTION฀TO฀ADDRESS฀IT�฀7HAT฀IS฀THE฀RANGE฀OF฀
INTERESTS฀THAT฀WOULD฀BE฀AFFECTED�

,EGAL฀AUTHORITY )S฀THE฀LEGAL฀FRAMEWORK฀FOR฀ADOPTING฀AND฀CAR

RYING฀OUT฀THE฀POLICY฀IN฀PLACE�฀)F฀SO�฀DOES฀THE฀
DECISION฀MAKER฀HAVE฀AUTHORITY฀OR฀WOULD฀IT฀BE฀
NECESSARY฀TO฀BUILD฀A฀PARTNERSHIP฀WITH฀ANOTHER฀
GOVERNMENT฀BODY฀THAT฀HAS฀AUTHORITY�฀

%CONOMIC฀VIABILITY )S฀THE฀POLICY฀COST
EFFECTIVE฀FOR฀SOCIETY฀AS฀A฀
WHOLE�฀&OR฀THOSE฀WHO฀MUST฀CHANGE฀THEIR฀
BEHAVIOR�

%FFECTIVENESS฀ $OES฀THE฀POLICY฀FORCE฀ACTION฀THAT฀IS฀CAPABLE฀
OF฀MODIFYING฀THE฀DIRECT฀AND฀INDIRECT฀DRIVERS฀OF฀
ECOSYSTEM฀CHANGE�฀)S฀IT฀POSSIBLE฀TO฀SET฀AN฀IN

CENTIVE฀SUCH฀AS฀A฀TAX฀CREDIT฀AT฀THE฀APPROPRIATE฀
LEVEL฀TO฀CHANGE฀BEHAVIOR�฀#AN฀THE฀RESULTS฀OF฀
THE฀POLICY฀BE฀MEASURED฀AND฀USED฀FOR฀ACCOUNT

ABILITY฀AND฀TO฀CHANGE฀COURSE฀AS฀APPROPRIATE�

%QUITY )S฀THE฀OUTCOME฀FAIR฀TO฀ALL฀STAKEHOLDERS�฀)F฀
THERE฀ARE฀hLOSERSv฀UNDER฀THE฀POLICY�฀HOW฀WILL฀
THEY฀BE฀COMPENSATED�฀

)NSTITUTIONAL฀฀
CAPACITY

)S฀ADEQUATE฀CAPACITY฀AND฀FUNDING฀IN฀GOVERN

MENT฀AND฀OTHER฀PARTICIPATING฀GROUPS฀AVAILABLE฀
TO฀IMPLEMENT฀THE฀POLICY�฀)F฀THE฀POLICY฀REQUIRES฀
WORKING฀ACROSS฀SCALES฀AND�OR฀SECTORS�฀IS฀THERE฀
A฀MECHANISM฀TO฀DO฀SO�฀OR฀CAN฀ONE฀BE฀CREATED�฀

4ABLE฀���฀฀$ESIGN฀#RITERIA฀FOR฀3ELECTING฀0OLICIES

฀!DAPTED฀FROM฀-!฀����B�฀5�3�฀#ONGRESS฀
/FlCE฀OF฀4ECHNOLOGY฀!SSESSMENT฀�����
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0OLICY฀OPTION !PPLICATION฀TO฀2IO฀'RANDE

.ATIONAL฀AND฀SUB
NATIONAL฀POLICIES

-AINSTREAM฀ECOSYSTEM฀
SERVICES฀INTO฀DEVELOPMENT฀
PLANNING

!RE฀THERE฀GOALS฀FOR฀MAINTAINING฀AREAS฀OF฀WETLANDS฀AND฀FORESTS฀IN฀ANY฀EXISTING฀NATIONAL฀OR฀REGIONAL฀DEVELOPMENT฀
PLANS�฀)S฀THERE฀A฀MAP฀SHOWING฀THE฀LOCATION฀OF฀WETLANDS฀AND฀FORESTS�฀-IGHT฀CITY฀USE฀LEVERAGE฀OF฀ISSUING฀BIOFUEL฀RElN

ERY฀LICENSE฀TO฀PERSUADE฀NATIONAL฀GOVERNMENT฀TO฀SUPPORT฀DEVELOPMENT฀OF฀A฀SUSTAINABLE฀BIOFUELS฀PLAN฀THAT฀INCORPO

RATES฀INVESTMENT฀IN฀CONSERVING฀WETLANDS฀AND฀FORESTS�

)NCLUDE฀INVESTMENTS฀IN฀
ECOSYSTEM฀SERVICES฀IN฀฀
GOVERNMENT฀BUDGET

0ROVIDE฀FUNDING฀FOR฀NATIONAL�฀PROVINCIAL�฀AND฀CITY฀AGENCIES฀TO฀MONITOR฀ECOSYSTEM฀SERVICES฀AND฀PLAY฀ACTIVE฀ROLE฀IN฀
PARTNERING฀TO฀DEVELOP฀AND฀APPLY฀POLICIES฀TO฀SUSTAIN฀SERVICES�

%STABLISH฀PROTECTED฀AREAS %STABLISH฀PROTECTED฀AREAS฀FOR฀A฀FEW฀KEY฀COASTAL฀WETLANDS฀WHERE฀MAYOR฀HAS฀AUTHORITY฀�MAY฀BE฀TOO฀EXPENSIVE฀FOR฀LAND฀
ALREADY฀OWNED฀BY฀DEVELOPERS	�฀7ORK฀WITH฀PROVINCE฀TO฀ENCOURAGE฀NON
GOVERNMENTAL฀CONSERVANCY฀GROUP฀TO฀PURCHASE฀
KEY฀WETLANDS฀IN฀UPPER฀WATERSHED฀FOR฀NATURAL฀AREA�฀%XPLORE฀WITH฀GOVERNMENT฀FOREST฀AGENCY฀POTENTIAL฀FOR฀ESTABLISHING฀
PROTECTED฀AREA฀IN฀KEY฀FOREST฀TRACTS�

%CONOMIC฀AND฀lSCAL฀INCENTIVES

5SE฀TAXES฀OR฀OTHER฀PUBLIC฀
FUNDS฀TO฀PAY฀FOR฀THE฀฀
MAINTENANCE฀OF฀REGULATING฀
AND฀CULTURAL฀SERVICES

!LLOCATE฀A฀PERCENTAGE฀OF฀CITY฀TAX฀FUNDS฀TO฀GO฀TO฀LANDOWNERS฀OF฀COASTAL฀WETLANDS�฀0ROVIDE฀PAYMENTS฀TO฀WATERSHED฀LANDOWNERS฀
AND฀ENCOURAGE฀OTHER฀JURISDICTIONS�฀PERHAPS฀PROVINCE�฀TO฀DO฀SO�฀.EED฀TO฀DECIDE฀WHO฀PAYS฀TAX�฀THOSE฀WHO฀BENElT฀FROM฀CLEAN฀
WATER฀AND฀mOOD฀PROTECTION฀OR฀THOSE฀WHOSE฀ACTIONS฀DEGRADE฀THE฀SERVICE�฀4AXING฀BIOFUEL฀SALES฀OR฀EXPORTS฀IS฀ONE฀POSSIBILITY�฀

2EDUCE฀PERVERSE฀SUBSIDIES "OTH฀FOOD฀AND฀BIOFUEL฀NOW฀SUBSIDIZED�฀7ORK฀WITH฀NATIONAL฀GOVERNMENT฀TO฀LIMIT฀BIOFUEL฀SUBSIDIES฀TO฀BIOFUEL฀TECHNOL

OGY฀LESS฀DAMAGING฀TO฀ECOSYSTEM฀SERVICES฀AND฀SHIFT฀FOOD฀SUBSIDIES฀TO฀mOOD฀PROTECTION฀AND฀WATER฀QUALITY�

3ET฀LIMITS฀AND฀ESTABLISH฀฀
TRADING฀SYSTEMS฀

3UITABLE฀FOR฀MANAGING฀POLLUTANTS฀SUCH฀AS฀NITROGEN฀OR฀PHOSPHORUS฀FROM฀FERTILIZER฀USE฀OR฀WASTE฀TREATMENT�฀2EQUIRES฀
CAPACITY฀TO฀QUANTIFY฀AND฀MONITOR฀AND฀LEGISLATIVE฀FRAMEWORK฀FOR฀CAPS�฀

&UND฀VALUATION฀OF฀ECOSYSTEM฀
SERVICES฀AND฀RESEARCH฀INTO฀
IMPROVING฀VALUATION฀METHODS

%XPLORE฀GOVERNMENT฀FUNDING฀OF฀LOCAL฀UNIVERSITY฀TO฀DETERMINE฀ECONOMIC฀VALUE฀OF฀ECOSYSTEM฀SERVICES฀PROVIDED฀BY฀
WETLANDS฀AND฀FOREST฀IN฀WATERSHED�

5SE฀PROCUREMENT฀POLICIES฀TO฀
FOCUS฀DEMAND฀ON฀PRODUCTS฀
AND฀SERVICES฀THAT฀CONSERVE฀
ECOSYSTEM฀SERVICES

#HECK฀TO฀SEE฀IF฀PROGRAM฀IS฀AVAILABLE฀TO฀CERTIFY฀SUSTAINABLE฀AGRICULTURE฀AND�OR฀BIOFUEL฀PRODUCTION�฀)F฀NOT�฀COULD฀WORK฀
WITH฀.'/S฀AND฀UNIVERSITY฀TO฀TAKE฀LEAD฀IN฀DEVELOPING฀NATIONAL฀OR฀REGIONAL฀APPROACH�฀#ITY฀COULD฀PROMOTE฀USE฀BY฀
ADOPTING฀ITS฀OWN฀PROCUREMENT฀POLICY�฀

3ECTOR฀POLICIES฀

)NCLUDE฀ECOSYSTEM฀SERVICES฀฀
IN฀SECTOR฀POLICIES�฀PLANS�฀฀
STRATEGIC฀ENVIRONMENTAL฀฀
ASSESSMENTS

2ECOMMEND฀NATIONAL฀OR฀PROVINCIAL฀GOVERNMENT฀DO฀STRATEGIC฀ENVIRONMENTAL฀ASSESSMENT฀FOR฀AGRICULTURAL฀SECTOR�S฀SHIFT฀
TO฀BIOFUEL฀CULTIVATION�

2EQUIRE฀ECOSYSTEM฀฀
MANAGEMENT฀BEST฀PRACTICES฀฀
IN฀GRANTING฀PERMITS฀OR฀฀
CONCESSIONS

5SE฀LICENSING฀OF฀BIOFUEL฀RElNERY฀TO฀LEVERAGE฀BEST฀MANAGEMENT฀PRACTICES฀IN฀THE฀WATERSHED฀AND฀TO฀RAISE฀FUNDS฀TO฀HELP฀
PAY฀COST�

5SE฀ZONING฀OR฀EASEMENTS฀฀
TO฀KEEP฀LAND฀AVAILABLE฀FOR฀
PRIORITY฀ECOSYSTEM฀SERVICES

,IKELY฀TO฀BE฀A฀KEY฀POLICY฀TOOL�฀,ESS฀EXPENSIVE฀THAN฀PURCHASING฀WETLANDS�฀#OULD฀BE฀USED฀TO฀KEEP฀RIVERBANKS฀AND฀KEY฀
WETLAND฀AREAS฀OUT฀OF฀CROP฀PRODUCTION�฀!LSO�฀CONSIDER฀ZONING฀OF฀SOME฀COASTAL฀WETLANDS�฀7ILL฀NEED฀TO฀WORK฀WITH฀
WATERSHED฀AND฀NEIGHBORING฀TOWNS�

5SE฀PHYSICAL฀STRUCTURES฀OR฀
TECHNOLOGY฀AS฀SUBSTITUTE฀FOR฀
HUMAN฀PHYSICAL฀STRUCTURES฀

,OOK฀AT฀AMOUNT฀AND฀SOURCES฀OF฀FUNDING฀FOR฀WATER฀TREATMENT฀PLANT�฀#ONSIDER฀HOW฀COST�BENElT฀ANALYSIS฀COMPARES฀
WITH฀INVESTMENTS฀IN฀ECOSYSTEMS฀TO฀PROVIDE฀SIMILAR฀SERVICES�฀

$EVELOP฀AND฀ENCOURAGE฀USE฀
OF฀PRODUCTS฀AND฀METHODS฀
THAT฀REDUCE฀DEPENDENCE฀AND฀
IMPACT฀ON฀SERVICES

&UND฀RESEARCH฀ON฀BIOFUEL฀CELLULOSIC฀TECHNOLOGY฀TO฀REDUCE฀COMPETITION฀OF฀CROPS฀FOR฀FUEL฀VERSUS฀FOOD�฀7ILL฀PRIVATE฀
COMPANIES฀OR฀THE฀STATE฀FUND�฀#OMBINE฀WITH฀INCENTIVE฀OR฀LEGAL฀REQUIREMENT฀TO฀GET฀WIDESPREAD฀ADOPTION฀OF฀PRECISION฀
AND฀NO
TILL฀AGRICULTURAL฀PRACTICES฀FOR฀FOOD฀AND฀BIOFUEL฀CROPS�฀PERHAPS฀THROUGH฀WATERSHED฀OR฀NATIONAL฀PLAN�฀

'OVERNANCE

$EVELOP฀AND฀USE฀PRIVATE฀AND฀
PUBLIC฀SECTOR฀INDICATORS฀FOR฀
ECOSYSTEM฀SERVICES

$EVELOP฀PUBLIC฀INDICATORS฀OF฀WETLAND฀AND฀FOREST฀CONVERSION�฀7ORK฀WITH฀PROVINCE฀OR฀NATIONAL฀AGENCIES฀TO฀INCLUDE฀
INDICATORS฀IN฀BIANNUAL฀REPORT฀ON฀STATE฀OF฀ECOSYSTEM฀SERVICES�฀/THERWISE฀START฀WITH฀PILOT฀FOR฀CITY฀AND฀WATERSHED�฀
%NCOURAGE฀.'/S฀TO฀USE฀AS฀BASIS฀FOR฀PUBLIC฀EDUCATION฀CAMPAIGN�

%STABLISH฀PROCESSES฀TO฀WORK฀
ACROSS฀LEVELS฀OF฀GOVERNMENT�฀
FROM฀LOCAL฀TO฀NATIONAL

3ET฀UP฀WORKING฀GROUP฀WITH฀OTHER฀AGENCIES�฀#OLLABORATE฀WITH฀WATER฀AGENCY฀TO฀MAP฀WETLANDS฀AND฀WITH฀AGRICULTURAL฀
AGENCY฀TO฀DEVELOP฀MORE฀EFlCIENT฀TECHNOLOGY฀FOR฀WATER฀AND฀FERTILIZER฀USE�฀

4ABLE฀���฀฀0OLICIES฀TO฀2EDUCE฀,AND฀#ONVERSION฀IN฀2IO฀'RANDE฀7ATERSHED
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THIS฀PURPOSE�฀)F฀POLITICAL฀CAPITAL฀IS฀LIMITED�฀THE฀EDUCATIONAL฀
PROCESS฀MAY฀TAKE฀MUCH฀LONGER฀AND฀MAY฀ENTAIL฀BUILDING฀
INSTITUTIONAL฀CAPACITY฀AND฀FUNDING฀RESEARCH�฀.ON
GOVERNMENTAL฀
GROUPS฀CAN฀PLAY฀A฀ROLE฀CONVINCING฀THE฀PUBLIC฀THAT฀THE฀
DEGRADATION฀POSES฀A฀THREAT�฀)N
DEPTH฀ATTENTION฀TO฀ALL฀THE฀CRITERIA฀
FOR฀SELECTING฀A฀POLICY฀CAN฀LEAD฀TO฀SUCCESS฀EVEN฀WHEN฀THE฀OVERALL฀
POLITICAL฀SITUATION฀IS฀UNFAVORABLE฀�SEE฀"OX฀���	�

!S฀THE฀2IO฀'RANDE฀STORY฀ILLUSTRATES�฀POLITICAL฀BARGAINING฀
PLAYS฀A฀CRUCIAL฀ROLE฀IN฀MAKING฀IT฀POSSIBLE฀TO฀ADOPT฀DEVELOPMENT฀
POLICIES฀THAT฀ADDRESS฀THE฀MAJOR฀DRIVERS฀OF฀ECOSYSTEM฀CHANGE฀
SUCH฀AS฀MIGRATION�฀POLLUTION�฀LAND฀CONVERSION�฀AND฀TECHNOLOGY�฀
!DOPTION฀OF฀NEW฀POLICIES฀OFTEN฀BECOMES฀POSSIBLE฀AFTER฀A฀CRISIS฀
AS฀POLITICAL฀LEADERS฀BECOME฀CONVINCED฀AND฀THE฀PUBLIC฀BECOMES฀
MORE฀AWARE฀OF฀THE฀NEED฀FOR฀ACTION฀IN฀A฀TIME฀OF฀RAPID฀ECOSYSTEM฀
CHANGE�฀)N฀THE฀2IO฀'RANDE฀STORY�฀CIRCUMSTANCES฀AFTER฀THE฀mOOD฀
APPEAR฀RIGHT฀FOR฀AMBITIOUS฀POLICY฀CHANGE�฀AS฀THE฀MAYOR฀PROVIDES฀
THE฀POLITICAL฀LEADERSHIP�฀

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

7HILE฀EXPERIENCE฀IS฀GROWING�฀THERE฀IS฀STILL฀MUCH฀TO฀DISCOVER฀
ABOUT฀IMPLEMENTING฀POLICIES฀AIMED฀AT฀SUSTAINING฀ECOSYSTEM฀
SERVICES�฀4HEREFORE�฀TAKING฀A฀LEARNING฀APPROACH฀IS฀ESSENTIAL�฀
ESPECIALLY฀AS฀THE฀POLICY฀CONTEXT฀DIFFERS฀FROM฀PLACE฀TO฀PLACE�฀
!N฀EVALUATION฀OF฀A฀PROJECT฀IN฀THE฀6IRILLA฀WATERSHED฀IN฀#OSTA฀
2ICA�฀FOR฀EXAMPLE�฀FOUND฀PAYMENTS฀TO฀FARMERS฀WERE฀REDUCING฀
LAND฀DEGRADATION฀AND฀IMPROVING฀WATER฀QUALITY�฀4HEY฀WERE฀ALSO฀
PROVIDING฀LANDOWNERS฀WITH฀OPPORTUNITIES฀TO฀START฀ECOTOURISM฀
VENTURES�฀(OWEVER�฀THE฀PROJECT฀WAS฀NOT฀REDUCING฀POVERTY฀IN฀
POORER฀HOUSEHOLDS฀BECAUSE฀SMALLER฀FARMERS฀USUALLY฀COULD฀NOT฀
PARTICIPATE฀�)5#.฀�������	�฀4O฀ACCOMPLISH฀THIS฀GOAL�฀THE฀
PROJECT฀NEEDED฀TO฀CHANGE฀ITS฀APPROACH�

$ESIGN฀CRITERIA !PPLICATION฀TO฀2IO฀'RANDE฀

0OLITICAL฀VIABILITY 3OME฀REAL฀ESTATE฀DEVELOPERS฀WILL฀OPPOSE฀SETTING฀UP฀PROTECTED฀AREAS฀IN฀2IO฀'RANDE฀AND฀SOME฀FARMERS฀ARE฀LIKELY฀TO฀OBJECT฀TO฀
PROTECTING฀PARTS฀OF฀THE฀WATERSHED�฀7OULD฀NEED฀TO฀WORK฀WITH฀COMMUNITIES฀WHO฀NEED฀CLEAN฀WATER฀AND฀mOOD฀PROTECTION�฀
ECOTOURISM฀GROUPS฀WHO฀WOULD฀BENElT฀FROM฀BIRDS�฀lSH�฀AND฀WETLANDS฀AESTHETICS฀AND฀TO฀ENSURE฀AVAILABILITY฀OF฀LAND฀FOR฀HOUS

ING฀FOR฀lSHING฀COMMUNITY฀AND฀FOR฀TOURISTS�

,EGAL฀AUTHORITY 7OULD฀NEED฀TO฀INVESTIGATE฀WHO฀HAS฀AUTHORITY฀TO฀DESIGNATE฀PROTECTED฀WETLANDS�฀$O฀CITIES฀HAVE฀AUTHORITY฀WITHIN฀THEIR฀BOUND

ARIES�฀(OW฀ABOUT฀THE฀PROVINCE฀OR฀NATIONAL฀MINISTRIES�฀

%CONOMIC฀VIABILITY #OULD฀BE฀TOO฀EXPENSIVE฀TO฀PURCHASE฀MUCH฀OF฀THE฀REMAINING฀LOCAL฀WETLANDS฀UNLESS฀NATIONAL฀GOVERNMENT฀OR฀A฀PRIVATE฀GROUP฀
HELPS�฀2ECENT฀STORM฀DAMAGE฀MAY฀HELP฀PERSUADE฀SOME฀PEOPLE฀IN฀THE฀CITY฀OF฀THE฀ECONOMIC฀IMPORTANCE฀OF฀PROTECTING฀THESE฀
AREAS�฀BUT฀OTHER฀LAND฀NEEDS฀TO฀BE฀AVAILABLE฀TO฀SUBSTITUTE�฀

%FFECTIVENESS 7OULD฀PROBABLY฀SUSTAIN฀ECOSYSTEM฀SERVICES฀OF฀mOOD฀PROTECTION฀AND฀WATER฀QUALITY฀AS฀WELL฀AS฀CULTURAL฀SERVICES�฀.EED฀TO฀CON

SIDER฀BALANCE฀BETWEEN฀PURCHASING฀THE฀MOST฀IMPORTANT฀WETLANDS฀AND฀PERHAPS฀PAYING฀FARMERS฀AND฀lSHERS฀TO฀MAINTAIN฀OTHER฀
AREAS฀FOR฀WATER฀lLTRATION฀AND฀NATURAL฀HAZARD฀PROTECTION�

%QUITY (OW฀WOULD฀FARMERS�฀lSHERS�฀REAL฀ESTATE฀INDUSTRY�฀AND฀OTHERS฀BE฀AFFECTED฀BY฀DESIGNATING฀WETLANDS�฀&ARMERS฀WOULD฀LOSE฀ABILITY฀
TO฀CONVERT฀SOME฀LAND฀TO฀BIOFUEL฀CROPS�฀2EAL฀ESTATE฀INVESTORS฀WOULD฀LOSE฀SOME฀LAND฀FOR฀HOTELS�฀"OTH฀FARMERS฀AND฀INVESTORS฀
MIGHT฀BE฀ENCOURGED฀TO฀USE฀WETLANDS฀AS฀A฀BASE฀IN฀BUILDING฀ECOTOURISM�฀&ISHING฀COMMUNITY฀SHOULD฀BENElT฀AS฀COASTAL฀฀
WETLANDS฀PROVIDE฀NURSERY฀FOR฀lSH�฀

)NSTITUTIONAL฀CAPACITY 7OULD฀NEED฀TO฀BUILD฀CAPACITY฀TO฀MAP฀AND฀DESIGNATE฀WETLANDS฀IN฀PRIVATE฀OR฀PUBLIC฀INSTITUTIONS฀AND฀ALSO฀TO฀MONITOR�฀-IGHT฀
NATIONAL฀RESOURCE฀AGENCY฀FUND฀UNIVERSITY฀TO฀TRAIN฀lSHING฀COMMUNITY฀TO฀MONITOR฀USE฀OF฀PROTECTED฀WETLANDS�฀

4ABLE฀���฀฀$ESIGN฀#RITERIA฀FOR฀0ROPOSED฀0OLICY฀/PTION�฀%STABLISH฀0ROTECTED฀!REAS

6ITTEL�฀LOCATED฀IN฀&RANCE�฀IS฀ONE฀OF฀THE฀WORLD�S฀BEST฀SELLING฀BRANDS฀OF฀
BOTTLED฀WATER�฀)N฀THE฀EARLY฀����S�฀THE฀COMPANY฀WAS฀FACING฀NITRATE฀
CONTAMINATION฀IN฀THE฀SOURCE฀OF฀ITS฀WATER�฀"UYING฀THE฀LAND฀WAS฀NOT฀AN฀
OPTION฀BECAUSE฀THE฀LAW฀DID฀NOT฀ALLOW฀PURCHASE฀OF฀AGRICULTURAL฀LAND฀FOR฀
NON
AGRICULTURAL฀PURPOSES�฀"UYING฀LAND฀WOULD฀ALSO฀HAVE฀CAUSED฀SOCIAL฀
PROTESTS�฀)NSTEAD�฀THE฀COMPANY฀PERFORMED฀DETAILED฀ANALYSES฀OF฀THE฀
REGION�S฀FARMING฀PRACTICES�฀MODELING฀AND฀TESTING฀THE฀LINK฀BETWEEN฀THE฀
ECOSYSTEM฀SERVICE฀OF฀WATER฀lLTRATION฀AND฀MANAGEMENT฀PRACTICES฀OVER฀
FOUR฀YEARS�฀

)T฀WORKED฀CLOSELY฀WITH฀EACH฀FARMER฀TO฀NEGOTIATE฀PAYMENTS฀FOR฀SPECIlC฀
CHANGES฀IN฀MANAGEMENT฀PRACTICES�฀INCLUDING฀SUBSTITUTING฀RAISING฀HAY฀
AND฀ALFALFA฀INSTEAD฀OF฀MAIZE฀FOR฀ANIMAL฀FEED�฀REDUCING฀THE฀NUMBER฀
OF฀CATTLE฀PER฀ACRE�฀GIVING฀UP฀AGROCHEMICALS�฀AND฀MODERNIZING฀FARM฀
BUILDINGS�฀0AYMENTS฀WERE฀LINKED฀TO฀NEW฀FARM฀INVESTMENT฀AND฀THE฀COST฀
OF฀ADOPTING฀THE฀PRACTICES�฀!฀GROUP฀LED฀BY฀A฀CHAMPION฀OF฀THE฀FARMERS฀
ORGANIZED฀AND฀REPRESENTED฀THEM฀IN฀NEGOTIATIONS฀WITH฀THE฀COMPANY�

!N฀ANALYSIS฀OF฀THE฀CORPORATE
LED฀PROGRAM฀CONCLUDED฀THAT฀IT฀WAS฀SUCCESS

FUL฀BECAUSE฀IT฀TOOK฀A฀BROAD�฀LONG
TERM฀APPROACH�฀)T฀ADDRESSED฀POLITICAL�฀
SOCIAL�฀ECONOMIC�฀LEGAL�฀AND฀COMMUNICATION฀ISSUES฀IN฀AN฀INTEGRATED฀WAY�฀
4HE฀ANALYSIS฀NOTES฀THAT฀GOVERNMENT฀AGENCIES฀HAVE฀BEEN฀LESS฀EFFECTIVE฀
IN฀ADDRESSING฀SIMILAR฀CHALLENGES฀BECAUSE฀SPECIALISTS฀IN฀LIVESTOCK�฀PLANTS�฀
AND฀OTHER฀AREAS฀USUALLY฀OFFER฀SHORT
TERM�฀NARROW฀TECHNICAL฀APPROACHES฀
�0ERROT
-AÔTRE฀����	�

"OX฀���฀฀4AKING฀A฀"ROAD�฀3USTAINED฀!PPROACH�฀6ITTEL�S฀%XPERIENCE

+%9฀,%!2.).'3
!฀LEARNING฀APPROACH฀IS฀฀
ESSENTIAL฀IN฀IMPLEMENTING฀
POLICIES�
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!S฀POLICIES฀ARE฀CHOSEN�฀DECISION฀MAKERS฀NEED฀TO฀AGREE฀ON฀HOW฀
THE฀EFFECTS฀WILL฀BE฀MONITORED฀AND฀FED฀BACK฀INTO฀ADJUSTING฀THE฀
STRATEGY฀FOR฀SUSTAINING฀ECOSYSTEM฀SERVICES฀AND฀ACHIEVING฀THE฀DE

VELOPMENT฀GOAL�฀4HIS฀SECTION฀FOCUSES฀ON฀TWO฀KEY฀ASPECTS฀OF฀LEARN

ING�฀PLANNING฀MONITORING฀SO฀THAT฀IT฀STRENGTHENS฀EXISTING฀MONITOR

ING฀SYSTEMS฀AND฀USING฀THE฀DATA฀TO฀MAKE฀COURSE฀CORRECTIONS�

3TRENGTHEN฀EXISTING฀MONITORING฀SYSTEMS฀
-OST฀COUNTRIES฀HAVE฀PROCESSES฀IN฀PLACE฀TO฀TRACK฀THE฀STATE฀OF฀THEIR฀
ENVIRONMENT�฀7HEN฀DESIGNING฀A฀SYSTEM฀TO฀MONITOR฀IMPLEMEN

TATION฀OF฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�฀IT฀IS฀IMPORTANT฀
TO฀BUILD฀LINKS฀TO฀THESE฀EXISTING฀SYSTEMS�฀

)N฀ADDITION�฀IT฀IS฀IMPORTANT฀TO฀STANDARDIZE฀THE฀PARAMETERS฀
USED฀TO฀MEASURE฀ECOSYSTEM฀CHANGE฀AND฀POLICIES�฀EFFECTIVENESS�฀
4HE฀EXPERIENCE฀OF฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀IN฀
COLLECTING฀INFORMATION฀ON฀STATUS฀AND฀TRENDS฀OF฀ECOSYSTEM฀SERVICES฀
DEMONSTRATED฀THE฀NEED฀TO฀COLLECT฀DATA฀IN฀CONSISTENT฀WAYS฀SO฀THAT฀
THEY฀CAN฀BE฀COMPARED฀ACROSS฀SERVICES฀AND฀REGIONS�฀$ATA฀ARE฀NOW฀
OFTEN฀INCONSISTENT�฀)N฀SOME฀CASES�฀NO฀GLOBAL฀DATA฀ARE฀AVAILABLE�฀

&OR฀INSTANCE�฀THE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀FOUND฀
THAT฀THERE฀IS฀NO฀REASONABLY฀ACCURATE฀GLOBAL฀MAP฀OF฀WETLANDS�฀
#OLLECTING฀DATA฀USING฀STANDARD฀METHODS฀AT฀THE฀REGIONAL฀LEVEL฀WILL฀
ALLOW฀DATA฀TO฀BE฀COMBINED฀ACROSS฀REGIONS฀TO฀BUILD฀SUCH฀A฀MAP�฀

)N฀THE฀2IO฀'RANDE฀STORY�฀THE฀CITY�S฀INITIATIVE฀PROVIDED฀A฀
FOUNDATION฀FOR฀STRENGTHENING฀MONITORING฀SYSTEMS฀AT฀THE฀
WATERSHED฀AND฀NATIONAL฀LEVELS�฀4HE฀ASSESSMENT฀COLLECTED฀THE฀
AVAILABLE฀DATA฀AND฀STARTED฀A฀WATERSHED฀DATA฀BASE฀ON฀THE฀KEY฀
REGULATING฀SERVICES฀OF฀WATER฀QUALITY฀AND฀mOOD฀PROTECTION�฀)T฀
ALSO฀LOCATED฀AVAILABLE฀DATA฀ON฀LAND฀CONVERSION฀AND฀RUNOFF฀OF฀
PESTICIDES฀AND฀FERTILIZERS฀ESTIMATED฀FROM฀PURCHASES�฀4HIS฀WORK฀
PROVIDES฀A฀GOOD฀BASIS฀FOR฀THE฀2IO฀'RANDE฀#OMMISSION฀TO฀START฀
ITS฀WORK฀ON฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN�฀

5SE฀MONITORING฀DATA฀IN฀MAKING฀฀
COURSE฀CORRECTIONS
"ECAUSE฀MUCH฀UNCERTAINTY฀REMAINS฀ABOUT฀HOW฀ECOSYSTEMS฀FUNC

TION�฀IT฀IS฀OFTEN฀USEFUL฀TO฀CARRY฀OUT฀MONITORING฀AS฀PART฀OF฀ADAPTIVE฀
MANAGEMENT�฀4HIS฀APPROACH฀TURNS฀MANAGEMENT฀OF฀ECOSYSTEM฀
SERVICES฀INTO฀A฀SERIES฀OF฀EXPERIMENTS�฀)T฀TESTS฀HYPOTHESES฀ABOUT฀
HOW฀THE฀COMPONENTS฀OF฀AN฀ECOSYSTEM฀FUNCTION฀AND฀INTERACT�฀
"ASED฀ON฀MONITORING�฀MANAGERIAL฀PRACTICES฀CAN฀BE฀CONTINUALLY฀
ADJUSTED฀AND฀COURSE฀CORRECTIONS฀MADE�฀4HE฀FOLLOWING฀EXAMPLES฀
SHOW฀HOW฀MONITORING฀INFORMATION฀HAS฀BEEN฀USED฀TO฀RECLAIM฀A฀
lSHERY�฀REDUCE฀SEDIMENTATION฀TO฀PROTECT฀A฀WATER฀SUPPLY�฀AND฀PRO

VIDE฀REGIONAL฀INDICATORS฀OF฀TRENDS฀IN฀DRIVERS฀OF฀ECOSYSTEM฀CHANGE฀
AND฀THE฀STATE฀OF฀ECOSYSTEM฀SERVICES฀FOR฀A฀WIDE฀RANGE฀OF฀PURPOSES�

&ISHERIES฀IN฀&IJI�฀)N฀&IJI�฀VILLAGES฀MANAGE฀MORE฀THAN฀���฀LOCAL฀
lSHING฀GROUNDS�฀3TAFF฀FROM฀THE฀5NIVERSITY฀OF฀THE฀3OUTH฀0ACIlC฀
TAUGHT฀PEOPLE฀IN฀ONE฀VILLAGE฀HOW฀TO฀MONITOR฀CLAMS�฀INCLUDING฀
THE฀BASIC฀IDEAS฀OF฀SAMPLING฀AND฀STATISTICS�฀4HE฀COMMUNITY฀
SET฀ASIDE฀��฀HECTARES฀OPPOSITE฀THE฀VILLAGE฀AS฀A฀PROTECTED฀AREA฀
FOR฀THREE฀YEARS฀IN฀AN฀EXPERIMENT฀TO฀SEE฀IF฀THE฀CLAM฀POPULATION฀
WOULD฀RECOVER฀FROM฀OVERHARVESTING�฀-ONITORING฀REVEALED฀THE฀
CLAMS฀DID฀DRAMATICALLY฀INCREASE฀IN฀THIS฀PROTECTED฀AREA�฀WHICH฀
hSEEDEDv฀ADJACENT฀AREAS฀FOR฀CLAMMING฀AS฀WELL�฀!S฀A฀RESULT�฀THE฀
COMMUNITY฀HAS฀EXTENDED฀THE฀TIME฀PERIOD฀FOR฀PROTECTING฀THE฀
AREA฀INDElNITELY฀�72)฀ET฀AL�฀��������
��	�฀

7ATER฀USERS฀ASSOCIATION฀IN฀)NDIA�฀!N฀EXAMPLE฀FROM฀)NDIA฀
DEMONSTRATES฀HOW฀THE฀RESULTS฀OF฀MONITORING฀IMPLEMENTATION฀
MAY฀BE฀USED฀TO฀MAKE฀CHANGES฀IN฀POLICY฀OVER฀DECADES฀TO฀
MEET฀GOALS฀OF฀IMPROVING฀HUMAN฀WELL
BEING฀AND฀MAINTAINING฀
ECOSYSTEM฀SERVICES�฀)N฀THE฀����S�฀THE฀RESIDENTS฀OF฀#HANDIGARH฀
FACED฀A฀WATER฀SHORTAGE฀AS฀,AKE฀3UKHNA฀lLLED฀UP฀WITH฀SEDIMENT�฀
!N฀ASSESSMENT฀SHOWED฀MUCH฀OF฀THE฀SEDIMENT฀CAME฀FROM฀THE฀
VILLAGE฀OF฀3UKHOMAJIRI฀UPSTREAM฀FROM฀#HANDIGARH�฀)N฀�����฀
#HANDIGARH฀FORMED฀A฀WATER฀USERS฀ASSOCIATION฀TO฀COLLECT฀FEES฀FROM฀
WATER฀USERS฀AND฀FUND฀IMPROVEMENTS฀IN฀MANAGING฀THE฀WATERSHED�฀

4HE฀lRST฀STEP฀WAS฀TO฀USE฀THE฀FEES฀TO฀BUILD฀A฀RESERVOIR฀IN฀THE฀
VILLAGE฀OF฀3UKHOMAJIRI�฀THE฀SOURCE฀OF฀MOST฀OF฀THE฀SEDIMENT�฀4HE฀
RESERVOIR฀HELPED฀LANDOWNERS฀BELOW฀IT฀IRRIGATE฀THEIR฀CROPS�฀(OWEVER�฀
PEOPLE฀WHO฀DID฀NOT฀OWN฀LAND฀AND฀DEPENDED฀ON฀COMMON฀LAND฀
FOR฀GRAZING฀HAD฀NO฀WATER฀RIGHTS฀AND฀AT฀THE฀SAME฀TIME฀FOUND฀THEIR฀
ACCESS฀TO฀GRAZING฀LAND฀ABOVE฀THE฀RESERVOIR฀RESTRICTED�฀
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!N฀AGRICULTURE฀SPECIALIST฀EXAMINES฀SEED฀FROM฀CROP฀OF฀PEARL฀MILLET฀ON฀A฀฀
FARM฀IN฀4AMBHOL฀6ILLAGE฀IN฀)NDIA�
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4O฀GIVE฀ALL฀HOUSEHOLDS฀EQUAL฀RIGHTS฀TO฀WATER�฀THE฀WATER฀USERS฀
ASSOCIATION฀REPLACED฀USER฀FEES฀WITH฀A฀TRADABLE฀WATER฀RIGHTS฀
SCHEME฀GIVING฀EVERY฀HOUSEHOLD฀THE฀SAME฀RIGHTS฀TO฀WATER�฀0EOPLE฀
WHO฀DID฀NOT฀USE฀IRRIGATION฀WATER฀COULD฀SELL฀THEIR฀RIGHTS฀AND฀
USE฀THE฀FUNDS฀TO฀COMPLY฀WITH฀WATERSHED฀PROTECTION฀SUCH฀AS฀
REDUCTION฀IN฀GRAZING฀RIGHTS�฀(OWEVER�฀THE฀mUCTUATIONS฀IN฀WATER฀
AVAILABILITY฀MADE฀THIS฀APPROACH฀DIFlCULT฀TO฀IMPLEMENT�฀4HE฀
ASSOCIATION฀AGAIN฀CHANGED฀ITS฀APPROACH�฀THE฀ASSOCIATION฀RETURNED฀
TO฀COLLECTING฀FEES฀FOR฀WATERSHED฀PROTECTION฀BASED฀ON฀WATER฀USE�฀
4HIS฀SOLVED฀THE฀PROBLEM฀OF฀WATER฀mUCTUATION�฀4HEY฀ADDRESSED฀
THE฀EQUITY฀ISSUE฀BY฀EMPLOYING฀PEOPLE฀WHO฀DID฀NOT฀OWN฀LAND฀TO฀
CARRY฀OUT฀WATERSHED฀PROTECTION฀MEASURES฀�)5#.฀����	�฀

)NDICATORS฀IN฀#ALIFORNIA�฀!฀MORE฀RECENT฀EXAMPLE฀COMES฀
FROM฀A฀REGION฀IN฀#ALIFORNIA�฀4HE฀3ILICON฀6ALLEY฀%NVIRONMENTAL฀
0ARTNERSHIP฀BEGAN฀TO฀TRACK฀ENVIRONMENTAL฀INDICATORS฀ON฀A฀
PERIODIC฀BASIS฀AND฀ISSUED฀ITS฀lRST฀REPORT฀IN฀�����฀4HIS฀REPORT฀
PROVIDED฀THE฀BASELINE฀FOR฀A฀SECOND฀REPORT฀IN฀����฀THAT฀SHOWED฀
SIX฀NEGATIVE฀TRENDS฀�INCLUDING฀INCREASED฀ENERGY฀USE฀AND฀CARBON฀
EMISSIONS	�฀AND฀lVE฀POSITIVE฀TRENDS฀�SUCH฀AS฀FEWER฀FUEL฀LEAKS฀
AND฀VEHICLE฀MILES฀TRAVELED	�฀/THER฀TRENDS฀SHOW฀WHERE฀PROGRESS฀
HAS฀REVERSED฀�ON฀AIR฀QUALITY�฀FOR฀EXAMPLE	฀OR฀STABILIZED฀�GARBAGE฀
AND฀TOXIC฀RELEASES	�฀3OME฀OF฀THE฀TRENDS฀RESULT฀FROM฀DRIVERS฀OF฀
ECOSYSTEM฀CHANGE฀SUCH฀AS฀POPULATION฀GROWTH�฀/THERS฀TRACK฀
CHANGES฀IN฀LAND฀USE�฀WATER฀USE�฀AND฀AIR฀QUALITY�฀!฀REPORT฀FOR฀
����฀IS฀BEING฀PREPARED�

4HE฀3ILICON฀6ALLEY฀REPORT฀IS฀POSTED฀ON฀A฀PUBLIC฀WEBSITE฀
AND฀LISTS฀MORE฀THAN฀A฀DOZEN฀WAYS฀OF฀USING฀THE฀RESULTS�฀,OCAL฀
GOVERNMENTS฀CAN฀CREATE฀LONG
TERM฀SCENARIOS�฀UPDATE฀LAND฀USE฀
PLANS�฀AND฀HOLD฀SPECIlC฀DEPARTMENTS฀ACCOUNTABLE฀FOR฀THEIR฀

ENVIRONMENTAL฀PERFORMANCE�฀#OMMUNITY฀ORGANIZATIONS฀CAN฀USE฀
THE฀DATA฀IN฀EDUCATION฀CAMPAIGNS฀AND฀TO฀HOLD฀THE฀GOVERNMENT฀
ACCOUNTABLE฀FOR฀REACHING฀GOALS�฀"USINESSES฀AND฀INDIVIDUALS฀
CAN฀COMPARE฀THEIR฀PERFORMANCE฀TO฀THE฀REGIONAL฀TRENDS฀AND฀SEE฀
WHETHER฀THEY฀NEED฀TO฀CHANGE฀THEIR฀BEHAVIOR฀�3ILICON฀6ALLEY฀
%NVIRONMENTAL฀0ARTNERSHIP฀����	�฀4HE฀3USTAINABLE฀3ILICON฀
6ALLEY�฀A฀MULTI
STAKEHOLDER฀INITIATIVE฀AIMED฀AT฀IMPROVING฀
RESOURCE฀CONSERVATION�฀USES฀THE฀REPORT�S฀RESULTS฀IN฀WORKING฀TO฀
REDUCE฀3ILICON฀6ALLEY฀CARBON฀DIOXIDE฀EMISSIONS฀�336฀����	�

)N฀THE฀PAST�฀SHORTCOMINGS฀IN฀MONITORING฀AND฀EVALUATION฀
LIMITED฀THE฀EFFECTIVENESS฀OF฀MANY฀INTEGRATION฀EFFORTS฀�-!฀
����D	�฀.OW฀MORE฀AND฀MORE฀USE฀OF฀LEARNING฀APPROACHES฀
DEMONSTRATES฀HOW฀MONITORING฀CAN฀BECOME฀AN฀INTEGRAL฀PART฀OF฀
MANAGING฀ECOSYSTEM฀SERVICES�฀PROVIDING฀฀
CONTINUAL฀FEEDBACK฀INTO฀DECISION฀MAKING�

!#4)/.฀0/).43
2EVISE฀STRATEGY฀FOR฀ACHIEVING฀DEVELOPMENT฀GOALS฀฀
BY฀ADDRESSING฀THE฀RISKS฀AND฀OPPORTUNITIES฀FOR฀฀
ECOSYSTEM฀SERVICES�

2EVIEW฀THE฀EXISTING฀LEGAL฀FRAMEWORK฀AND฀POLICY฀฀
OPTIONS฀TO฀INmUENCE฀DRIVERS฀OF฀ECOSYSTEM฀CHANGE�

#HOOSE฀POLICIES฀TO฀SUSTAIN฀ECOSYSTEM฀SERVICES�

-ONITOR฀THE฀EFFECTS฀OF฀POLICIES฀AND฀USE฀RESULTS฀TO฀฀
MAKE฀COURSE฀CORRECTIONS�

6ILLAGERS฀IN฀&IJI฀MONITOR฀CLAM฀POPULATIONS฀TO฀TEST฀THE฀EFFECTIVENESS฀OF฀A฀PROTECTED฀AREA�
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7HERE฀A฀
DECISION฀IS฀MADE

4HE฀2IO฀'RANDE฀2EPORT฀WAS฀lNALLY฀OUT�฀!฀NICE฀PUBLICA

TION฀WITH฀MAPS฀AND฀GRAPHICS฀DESCRIBING฀THE฀CURRENT฀STATE฀OF฀
ECOSYSTEMS฀AND฀HUMAN฀WELL
BEING฀IN฀2IO฀'RANDE�฀LAYING฀OUT฀
THREE฀FUTURE฀SCENARIOS�฀AND฀ASSESSING฀SOME฀OF฀THE฀POLICIES฀
IMPLEMENTED฀IN฀THE฀PAST�฀4HE฀-AYOR฀COULDN�T฀COMPLAIN�฀THE฀
STUDY฀HAD฀BEEN฀PUBLICLY฀RELEASED฀WITH฀MUCH฀FANFARE฀AND฀
MEDIA฀COVERAGE�฀INCLUDING฀THE฀NATIONAL฀MAGAZINE฀7EEK�฀
h4HE฀%NVIRONMENTAL฀-AYORv฀IT฀CALLED฀HIM฀IN฀A฀COVER฀STORY�฀
NOT฀WITHOUT฀EXAGGERATION�

"UT฀NOW฀REALITY฀CALLED฀AGAIN�฀AND฀THE฀-AYOR฀SOON฀HAD฀TO฀
DECIDE฀ON฀A฀NUMBER฀OF฀LICENSES฀REQUIRED฀TO฀START฀THE฀BIOFUEL฀
COMPLEX�฀4HE฀#OMPANY฀HAD฀SUBMITTED฀ALL฀THE฀PAPERWORK฀
FOR฀THE฀lRST฀RElNERY�฀INCLUDING฀AN฀UNSURPRISINGLY฀FAVORABLE฀
ENVIRONMENTAL฀IMPACT฀STUDY�฀4HE฀STUDY฀WAS฀OF฀LITTLE฀INTEREST฀
TO฀THE฀-AYOR�฀)T฀LACKED฀THE฀SCOPE�฀CREDIBILITY�฀AND฀LEGITIMACY฀
OF฀THE฀ECOSYSTEM฀SERVICES฀REPORT฀HE฀HAD฀COMMISSIONED�฀(E฀
WAS฀MORE฀INTERESTED฀IN฀THE฀FEASIBILITY฀STUDY฀FOR฀THE฀COM

PLEX�฀WHICH฀INDICATED฀THAT฀2IO฀'RANDE฀WAS�฀BY฀FAR�฀THE฀MOST฀
ECONOMICALLY฀ADVANTAGEOUS฀LOCATION�฀7HAT฀REALLY฀WORRIED฀
HIM฀WAS฀THE฀#OMPANY฀LOBBYING฀THE฀NATIONAL฀GOVERNMENT฀
AND฀INTERNATIONAL฀lNANCIAL฀INSTITUTIONS�฀4HAT฀WAS฀WHY฀HE฀WAS฀
NOW฀IN฀THE฀WAITING฀ROOM฀TO฀SEE฀THE฀2EGIONAL฀0REFECT�฀

h-R�฀-AYOR�v฀GREETED฀THE฀0REFECT�฀h7HAT฀A฀PLEASURE฀TO฀
SEE฀YOU�฀3ORRY฀TO฀KEEP฀YOU฀WAITING�฀)฀WAS฀ON฀THE฀PHONE฀WITH฀
THE฀0RESIDENT�฀4HIS฀REGION฀IS฀VERY฀DEAR฀TO฀HIM�฀YOU฀KNOW�v

0REFECTS฀WERE฀APPOINTED฀BY฀THE฀0RESIDENT�฀AND฀THE฀-AYOR฀
GOT฀THE฀MESSAGE฀LOUD฀AND฀CLEAR�฀THIS฀BIOFUEL฀STORY฀WAS฀A฀
NATIONAL฀ISSUE�฀AND฀AS฀A฀RESULT฀OF฀THE฀2IO฀'RANDE฀ASSESSMENT฀
THE฀-AYOR฀WAS฀BECOMING฀TOO฀POPULAR฀IN฀AN฀ELECTION฀YEAR�฀

h7E฀ARE฀ALL฀VERY฀EXCITED�v฀STARTED฀THE฀0REFECT�฀HIS฀EYES฀
lXED฀ON฀THE฀-AYOR�S�฀h"IOFUEL฀IS฀BECOMING฀A฀MAJOR฀GLOBAL฀
INDUSTRY�฀AND฀OUR฀COUNTRY�฀WITH฀2IO฀'RANDE฀AT฀THE฀FOREFRONT�฀
IS฀POISED฀TO฀BE฀PART฀OF฀THE฀SELECT฀GROUP฀OF฀NATIONS฀LEADING฀ITS฀

DEVELOPMENT�฀#ONGRATULATIONS฀ON฀THE฀REPORT฀YOU฀JUST฀PRODUCED�฀)฀SAW฀IT฀IN฀THE฀NEWSxv
h7E฀ARE฀VERY฀PROUD฀OF฀THE฀REPORT�฀)T฀HAS฀EVEN฀ATTRACTED฀THE฀ATTENTION฀OF฀INTERNATIONAL฀ORGANIZATIONS�฀UNIVERSITIES�฀

.'/S�฀EVEN฀THE฀'LOBAL฀"ROADCASTING฀#ORPORATION�v฀SAID฀THE฀-AYOR�
h9ES�฀YESv฀THE฀0REFECT฀HASTENED฀THE฀PACE�฀h.OW฀THE฀BIG฀INVESTMENT฀IS฀WAITING฀AND฀WE฀ARE฀COUNTING฀ON฀YOU฀TO฀LET฀

THE฀WHEELS฀OF฀OUR฀ECONOMY฀TURN฀UNHAMPERED�v
h4HE฀PEOPLE฀ARE฀WORRIEDxv฀
4HE฀0REFECT฀INTERRUPTED�฀h4HE฀0RESIDENT฀HIMSELF฀HAS฀PROMISED฀THE฀#OMPANY฀THAT฀THERE฀WOULD฀BE฀NO฀PROBLEMS฀WITH฀

THIS฀GREAT฀PROJECT�v
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5NDER฀DIFFERENT฀CIRCUMSTANCES�฀THIS฀MIGHT฀HAVE฀IMPLIED฀THAT฀INTERESTING฀BRIBES฀WERE฀AVAILABLE฀TO฀THOSE฀WHO฀SHOWED฀
GOOD฀WILL�฀"UT฀THIS฀TIME฀THINGS฀WERE฀NOT฀THAT฀SIMPLE�฀THIS฀WAS฀AN฀ELECTION฀YEAR฀FOR฀THE฀-AYOR�฀THE฀ISSUE฀WAS฀A฀POPULAR฀
ONE฀IN฀THE฀REGION�฀AND฀POLITICAL฀POWER�฀MORE฀THAN฀MONEY�฀WAS฀AT฀STAKE�

h)฀FULLY฀SUPPORT฀THE฀0RESIDENT�S฀EFFORTS฀TO฀STRENGTHEN฀OUR฀ECONOMY฀AND฀PUT฀AN฀END฀TO฀POVERTY�฀7E฀ALL฀WANT฀TO฀MAKE฀
THE฀BEST฀DECISIONS฀FOR฀THE฀COUNTRY�฀BUT฀FOR฀THAT฀WE฀NEED฀THE฀RIGHT฀CONDITIONSxv

h4O฀THE฀POINT�฀MY฀FRIENDxv
h4O฀BE฀HONEST�฀)฀WANT฀THAT฀COMPLEX฀IN฀2IO฀'RANDE฀AS฀MUCH฀AS฀YOU฀AND฀)฀THINK฀THE฀NATIONAL฀BIOFUEL฀PLAN฀IS฀GOOD�฀

"UT฀)฀AM฀NOT฀LOSING฀AN฀ELECTION฀OVER฀IT�฀!ND฀)�M฀NOT฀JEOPARDIZING฀THE฀WELFARE฀OF฀MY฀CITY฀BEYOND฀REASON�฀7E�VE฀RECENTLY฀
ENDURED฀RECORD฀mOODS�฀4HE฀REPORT฀WE�VE฀JUST฀lNISHED฀OFFERS฀A฀WONDERFUL฀OPPORTUNITY฀TO฀BE฀REASONABLE�฀)F฀YOU�VE฀
BEEN฀FOLLOWING฀THE฀NEWS฀YOU�LL฀HAVE฀NOTICED฀THAT฀WE฀ARE฀NO฀LONGER฀FOCUSING฀ON฀THE฀RElNERY฀ITSELF�฀BUT฀ON฀THE฀BROADER฀
DEVELOPMENT฀OF฀THE฀WATERSHED�฀7E฀ARE฀WORRIED฀THAT฀DEVELOPMENTS฀IN฀3PRINGlELD฀AND฀3EGURA฀WILL฀HARM฀THE฀REGION�S฀
ECOSYSTEMS฀AND฀HENCE฀OUR฀QUALITY฀OF฀LIFE�฀7E฀ARE฀NOT฀THAT฀WORRIED฀ABOUT฀THE฀PLANT฀ITSELF�฀BUT฀WITH฀THE฀PROSPECT฀THAT฀
THE฀BIOFUEL฀INDUSTRY฀MAY฀EXACERBATE฀MONOCULTURE�฀DEFORESTATION�฀FOOD฀PRICES�฀MIGRATION�฀NUTRIENT฀LOADING�฀RIVER฀mOW฀
DISRUPTION�฀TOURISM�฀AND฀SO฀ON�฀ALL฀OF฀WHICH฀IN฀THE฀END฀WILL฀AFFECT฀THE฀CITIZENS฀OF฀2IO฀'RANDE�฀"UT฀THERE฀IS฀ROOM฀TO฀DO฀
THE฀RIGHT฀THINGS�฀PROVIDED฀WE฀WORK฀TOGETHER฀ON฀TWO฀FRONTS�

h7HICH฀ARE�v
h&IRST�฀TOGETHER฀WITH฀THE฀NATIONAL฀GOVERNMENT฀AND฀THE฀MUNICIPALITIES฀OF฀3PRINGlELD฀AND฀3EGURA฀WE฀DEVELOP฀A฀

2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀TO฀ENSURE฀APPROPRIATE�฀JOINT฀MANAGEMENT฀OF฀ECOSYSTEMS�฀4HE฀PLAN฀WILL฀BE฀PREPARED฀
WITH฀PUBLIC฀PARTICIPATION�฀AND฀THE฀LICENSES฀WILL฀BE฀ISSUED฀TOGETHER฀WITH฀THE฀LAUNCHING฀OF฀THE฀REGIONAL฀PLAN�฀7HEN฀THE฀
BIOFUEL฀RElNERY฀WORKS฀BEGIN�฀RIGHT฀BEFORE฀ELECTION฀DAY�฀THE฀0RESIDENT฀WILL฀BE฀ABLE฀TO฀INAUGURATE฀THEM฀IN฀A฀FRIENDLY฀
ENVIRONMENT�฀)F฀WE฀DO฀THINGS฀RIGHT�฀THIS฀WILL฀WORK฀OUT฀FOR฀ALMOST฀EVERYONE�v

h!ND฀OUR฀SECOND฀AREA฀OF฀COLLABORATION�v
h9OU฀GIVE฀ME฀YOUR฀ENDORSEMENT฀IN฀THE฀UPCOMING฀ELECTION฀FOR฀-AYOR฀OF฀2IO฀'RANDExv

4HE฀ANNOUNCEMENT฀HAD฀COME฀AS฀A฀SURPRISE฀TO฀ALL�฀THE฀LICENSE฀FOR฀THE฀RElNERY฀WOULD฀BE฀APPROVED฀ONLY฀AFTER฀A฀
2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀WAS฀IN฀PLACE�฀)T฀WAS฀THE฀NATIONAL฀-INISTER฀OF฀0UBLIC฀7ORKS฀HIMSELF฀WHO฀MADE฀THE฀
ANNOUNCEMENT�฀CITING฀4HE฀2IO฀'RANDE฀2EPORT฀AND฀DECLARING฀THAT฀THE฀0RESIDENT฀WAS฀VERY฀CONCERNED฀WITH฀THE฀ENVIRON

MENT�฀)N฀THE฀SPIRIT฀OF฀4HE฀2IO฀'RANDE฀2EPORT�฀A฀#OMMISSION฀THAT฀WAS฀CREDIBLE฀AND฀LEGITIMATE฀HAD฀BEEN฀ESTABLISHED฀
AND฀GIVEN฀lVE฀MONTHS฀TO฀PRODUCE฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN�฀

4HE฀2IO฀'RANDE฀3ECRETARY฀OF฀%NVIRONMENT฀WAS฀DESIGNATED฀TO฀COORDINATE฀THE฀WORK฀OF฀THE฀#OMMISSION�฀CHAIRED฀BY฀
A฀PERSONAL฀REPRESENTATIVE฀OF฀THE฀0REFECT�฀/RGANIZING฀IT฀PROVED฀MUCH฀HARDER฀THAN฀ORGANIZING฀THE฀PRODUCTION฀OF฀THE฀2IO฀
'RANDE฀2EPORT�฀4HIS฀TIME฀THE฀PROCESS฀HAD฀TO฀DEAL฀WITH฀STRONG฀INTERESTS฀AND฀IDEOLOGICAL฀POSITIONS�฀&OR฀DIFFERENT฀REASONS�฀
BOTH฀4ROTSKYITES฀AND฀NATIONALISTS฀OPPOSED฀THE฀NATIONAL฀BIOFUEL฀GOAL�฀AS฀DID฀A฀LOOSE฀COALITION฀OF฀.'/S�฀lSHERMEN�฀
AND฀SMALL฀BUSINESS฀ORGANIZATIONS�฀h7E฀CANNOT฀DO฀THIS฀IN฀AN฀ELECTION฀YEAR�v฀THE฀3ECRETARY฀HAD฀ARGUED�฀"UT฀THE฀-AYOR฀
SEEMED฀STRANGELY฀CONlDENT฀THAT฀THE฀MAIN฀POLITICAL฀PARTIES�HIS฀OWN�฀AND฀THE฀NATIONAL฀GOVERNMENT�S�WOULD฀NOT฀
DISRUPT฀THE฀PROCESS�฀h"ESIDES�฀YOU฀STARTED฀ALL฀THIS�v฀HE฀HAD฀TOLD฀HER�฀

3O�฀TRUSTING฀THAT฀THE฀HIGHER฀POLITICS฀HAD฀BEEN฀WORKED฀OUT�฀THE฀3ECRETARY฀SET฀OUT฀TO฀DESIGN฀A฀REGIONAL฀PLANNING฀
EXERCISE�฀&IRST�฀HER฀TEAM฀IDENTIlED฀THE฀KEY฀PLAYERS฀INVOLVED฀AND฀THEIR฀INTERESTS�฀4HEY฀WERE฀VERY฀MUCH฀THE฀SAME฀ACTORS฀
THAT฀HAD฀BEEN฀IDENTIlED฀WHEN฀THE฀2IO฀'RANDE฀2EPORT฀WAS฀PRODUCED�฀EXCEPT฀THAT฀NOW฀THERE฀WAS฀STRONG฀INTEREST฀FROM฀
THE฀NATIONAL฀GOVERNMENT฀AND฀MORE฀EXPLICIT฀INVOLVEMENT฀OF฀THE฀BIOFUEL฀MULTINATIONAL�

.EXT�฀THE฀TEAM฀DISCUSSED฀THE฀STEPS฀TO฀PRODUCE฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN�
$URING฀THE฀lRST฀TWO฀MONTHS฀THEY฀WOULD฀CONDUCT฀PUBLIC฀CONSULTATIONS฀IN฀THREE฀MUNICIPALITIES฀TO฀DElNE฀THE฀GOAL฀

OF฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀AND฀BRAINSTORM฀ABOUT฀POLICY฀INSTRUMENTS�฀7ITH฀THOSE฀INPUTS�฀THE฀3ECRETARY�S฀
TEAM฀WOULD฀DRAFT฀THE฀PLAN฀AND฀SUBMIT฀IT฀TO฀THE฀#OMMISSION�฀&INALLY�฀FOLLOWING฀THE฀#OMMISSION�S฀AGREEMENT฀AND฀BE

FORE฀SUBMISSION฀FOR฀APPROVAL฀BY฀THE฀0RESIDENT�฀THE฀PLAN฀WOULD฀BE฀PUT฀TO฀A฀NONBINDING฀REFERENDUM฀IN฀THE฀REGION�
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h4HERE฀IS฀NO฀TIME฀TO฀ORGANIZE฀THE฀REFERENDUM฀PROPERLY�v฀THE฀-AYOR฀SAID�฀h"ESIDES�฀WITH฀ALL฀THOSE฀PUBLIC฀CONSULTA

TIONS฀)฀THINK฀THE฀0LAN฀ALREADY฀HAS฀A฀STRONG฀LEGITIMACY�฀4HE฀0RESIDENT฀IS฀READY฀TO฀APPROVE฀IT฀NEXT฀MONTH�฀AFTER฀THE฀ELEC

TION�฀!ND฀THEN฀THE฀LICENSES฀FOR฀THE฀RElNERY฀WILL฀BE฀ISSUED�v

h4HE฀0LAN฀STILL฀NEEDS฀SOME฀WORK�฀ESPECIALLY฀THE฀MONITORING฀ASPECTS�v฀SAID฀THE฀3ECRETARY�฀
h)฀THINK฀THE฀0LAN฀IS฀lNE฀AS฀IT฀IS�v฀INSISTED฀THE฀-AYOR�
4HE฀3ECRETARY฀WAS฀NOT฀THE฀ONLY฀ONE฀WHO฀THOUGHT฀THE฀INSTITUTIONAL฀DESIGN฀FOR฀MONITORING฀THE฀0LAN฀WAS฀WEAK�฀4HE฀

COALITION฀OF฀.'/S฀AND฀SOCIAL฀ORGANIZATIONS฀THOUGHT฀SO�฀TOO�฀AND฀WORRIED฀THAT฀AFTER฀THE฀-AYOR�S฀RE
ELECTION�฀WITH฀THE฀
LICENSES฀FOR฀THE฀RElNERY฀ISSUED�฀THE฀GOVERNMENT฀WOULD฀LOSE฀INTEREST฀IN฀THE฀0LAN�฀3O฀THEY฀DECIDED฀TO฀TAKE฀TO฀THE฀STREETS฀OF฀
2IO฀'RANDE�฀3PRINGlELD�฀AND฀3EGURA฀SIMULTANEOUSLY฀TO฀PUT฀PRESSURE฀ON฀THE฀GOVERNMENT฀AND฀THE฀#OMPANY�฀4HIS฀KEPT฀UP฀
THE฀MOMENTUM฀FOR฀A฀COUPLE฀OF฀MONTHS฀AFTER฀THE฀ELECTION�฀SUFlCIENT฀TO฀WORK฀ON฀A฀SOUND฀MONITORING฀SYSTEM฀FOR฀THE฀0LAN�

$EVELOPING฀THE฀0LAN฀HAD฀NOT฀BEEN฀EASY�฀&IRST�฀IT฀REQUIRED฀THE฀JOINT฀ACTION฀OF฀THREE฀MUNICIPALITIES�฀ONE฀REGIONAL฀
AUTHORITY�฀AND฀AT฀LEAST฀ONE฀NATIONAL฀AUTHORITY�฀+NOWING฀THAT฀A฀STRICTLY฀GOVERNMENTAL฀ARRANGEMENT฀WOULD฀BE฀FRAGILE฀AND฀
SUBJECT฀TO฀PARTY฀POLITICS�฀THE฀.'/S฀PRESSED฀HARD฀TO฀CREATE฀A฀#OUNCIL฀THAT฀INCLUDED฀GOVERNMENT�฀BUSINESS�฀CIVIL฀SOCIETY�฀
FARMERS�฀AND฀lSHERMEN�฀4HEY฀WOULD฀PERIODICALLY฀REVIEW฀INFORMATION฀GATHERED฀BY฀AN฀INDEPENDENT฀TECHNICAL฀TEAM฀AND฀
RECOMMEND฀ACTION฀BY฀THE฀DIFFERENT฀JURISDICTIONS�

3ECOND�฀IT฀REQUIRED฀GOOD฀TECHNICAL฀INFORMATION�฀/NE฀OF฀THE฀VIRTUES฀OF฀4HE฀2IO฀'RANDE฀2EPORT฀WAS฀THAT฀IT฀HAD฀CREATED฀
A฀DATA฀BASE฀FOR฀THE฀WATERSHED฀ON฀WATER฀QUALITY�฀mOOD฀PROTECTION�฀LAND฀CONVERSION�฀AND฀RUNOFF฀OF฀PESTICIDES฀AND฀FERTILIZERS�฀
)T฀WAS฀DECIDED฀THAT฀THIS฀DATABASE฀WOULD฀BE฀EXPANDED�฀AND฀INDICATORS฀WOULD฀BE฀DEVELOPED฀FOR฀MONITORING฀THE฀0LAN�S฀IM

PLEMENTATION�฀4HE฀INDICATORS฀WOULD฀HELP฀TRACK�฀FOR฀EXAMPLE�฀LAND฀CONVERSION฀OF฀FORESTS฀AND฀WETLANDS฀TO฀BIOFUEL฀CROPS฀AND฀
PESTICIDE฀AND฀FERTILIZER฀USE฀IN฀THE฀WATERSHED�฀!LSO�฀TESTS฀WOULD฀BE฀CONDUCTED฀IN฀SELECTED฀AREAS฀OF฀THE฀WATERSHED฀TO฀MONITOR฀
HOW฀PROTECTED฀WETLANDS฀AND฀NEW฀FARMING฀PRACTICES฀AFFECTED฀POLLUTION�฀SEDIMENTATION�฀AND฀AMOUNT฀OF฀WATER฀RUNOFF�฀

4HIRD�฀IT฀REQUIRED฀THE฀DISSEMINATION฀OF฀NEW�฀vADAPTIVEv฀TECHNIQUES฀TO฀MANAGE฀THE฀REGION�S฀AGRICULTURAL฀AND฀OTHER฀
ECOSYSTEMS฀SO฀THAT฀MULTIPLE฀SERVICES฀WOULD฀BE฀SUSTAINED�THAT฀IS�฀NOT฀ONLY฀FOOD�฀BUT฀ALSO฀mOOD฀CONTROL�฀NOT฀ONLY฀TIMBER�฀
BUT฀ALSO฀CLIMATE฀REGULATION�฀AND฀SO฀ON�฀4HIS฀ADAPTIVE฀APPROACH฀DEMANDED฀THE฀IMPLEMENTATION฀OF฀A฀SERIES฀OF฀EXPERIMENTS฀
TO฀LEARN฀FROM฀THEM฀AND฀ADJUST฀MANAGEMENT฀PRACTICES฀ACCORDINGLY�฀!ND฀IT฀REQUIRED฀THE฀ACTIVE฀PARTICIPATION฀OF฀FARMERS�฀

4WO฀MONTHS฀AFTER฀THE฀-AYOR�S฀RE
ELECTION�฀THE฀2EGIONAL฀3USTAINABLE฀"IOFUEL฀0LAN฀WAS฀DEEMED฀COMPLETE฀AND฀READY฀
TO฀BE฀PUT฀INTO฀PRACTICE�

!฀REPRESENTATIVE฀FROM฀THE฀BIOFUEL฀#OMPANY฀HAD฀PLAYED฀AN฀ACTIVE฀PART฀IN฀THE฀DEVELOPMENT฀OF฀THE฀2EGIONAL฀3USTAIN

ABLE฀"IOFUEL฀0LAN�฀)NITIALLY฀DUBIOUS�฀HE฀THOUGHT฀THE฀PLAN฀THAT฀CAME฀OUT฀IN฀THE฀END฀WAS฀GOOD�฀%XPLAINING฀THIS฀TO฀HIS฀#%/฀
WAS฀HARDER฀THAN฀HE฀HAD฀EXPECTED�฀THOUGH�

h!฀TAX฀ON฀OUR฀EXPORTS�฀!RE฀YOU฀SURE฀THAT�S฀LEGAL�฀!REN�T฀WE฀PROTECTED฀BY฀7ORLD฀4RADE฀/RGANIZATION฀RULES�฀(OW฀
WILL฀THE฀BOTTOM
LINE฀BE฀AFFECTED�฀4HE฀"OARD฀WILL฀BE฀FURIOUS�v฀SAID฀THE฀#%/�฀)T฀WAS฀SNOWING฀AGAIN฀AND฀HE฀WAS฀NOT฀IN฀
THE฀MOOD฀FOR฀BAD฀NEWS�฀

h!฀��฀PERCENT฀RETURN฀ON฀INVESTMENT฀IS฀STILL฀WELL฀ABOVE฀AVERAGE฀FOR฀OUR฀INDUSTRY�฀"UT฀THAT�S฀ONLY฀THE฀lNANCIAL฀ASPECT�฀
4HIS฀NEW฀"IOFUEL฀0LAN฀IS฀VERY฀INTERESTING฀IN฀SOCIAL฀AND฀ENVIRONMENTAL฀TERMS�฀"Y฀SUPPORTING฀IT฀WE฀ARE฀INVESTING฀IN฀OUR฀
OWN฀FUTURE฀BUSINESS�฀!ND฀IT฀HELPS฀THE฀#OMPANY�S฀IMAGE�฀TOO�฀)T�S฀THE฀BEST฀INSURANCE฀WE฀COULD฀BUY�v

h)NSURANCE�v
h)F฀OUR฀DEMAND฀FOR฀SUGAR฀CANE฀AND฀MAIZE฀RESULTS฀IN฀BIG฀AGRIBUSINESS฀AND฀MASSIVE฀DEFORESTATION�฀FOOD฀PRICES฀ARE฀

LIKELY฀TO฀INCREASE�฀SOIL฀AND฀WATER฀WILL฀BE฀AFFECTED�฀AND฀SMALL฀LANDHOLDERS฀WILL฀BE฀FORCED฀TO฀MOVE฀TO฀TOWN฀IN฀LARGE฀NUM

BERS�฀0OSSIBLY฀������฀PEOPLE฀OVER฀A฀FEW฀YEARS�฀ACCORDING฀TO฀SOME฀SCENARIOS฀THEY�VE฀MADE�฀2IO฀'RANDE฀CAN�T฀ABSORB฀
THAT฀MANY฀PEOPLE�฀AND฀IT฀WOULDN�T฀BE฀LONG฀BEFORE฀IT฀BECAME฀A฀POLITICAL฀ISSUE฀AND฀WE�D฀BE฀THE฀TARGET฀OF฀CRITICISM�฀4HE฀
0LAN฀CALLS฀FOR฀PRIORITIZING฀COMMUNITY฀ORGANIZATION฀IN฀THE฀PRODUCTION฀OF฀SUGAR฀CANE฀AND฀MAIZE�฀AND฀THEY฀WANT฀US฀TO฀BE฀
PART฀OF฀THE฀PROCESS�฀SUPPORTING฀THE฀CERTIlCATION฀OF฀THEIR฀SUSTAINABLE฀PRODUCTION�฀4HAT�S฀THE฀EASY฀PART฀FOR฀US�฀7HAT฀IS฀
HARDER฀TO฀DIGEST฀IS฀THE฀TAX฀THEY฀WANT฀TO฀PUT฀ON฀BIOFUEL฀EXPORTS�฀ALTHOUGH฀IT฀IS฀STILL฀MUCH฀LESS฀THAN฀THE฀INCENTIVES฀THE฀
GOVERNMENT฀HAS฀DESIGNED฀FOR฀OUR฀INDUSTRY�฀"ESIDES฀IT�S฀NOT฀REALLY฀A฀TAX฀n฀IT�S฀MORE฀LIKE฀A฀FEE฀WITH฀A฀SPECIlC฀PURPOSE�฀IT฀
WILL฀FEED฀A฀FUND฀THAT฀WILL฀BE฀USED฀TO฀SECURE฀LAND฀TITLES฀FOR฀SMALLER฀FARMERS฀AND฀PAY฀FOR฀@ECOSYSTEM฀SERVICES�฀MANAGE
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MENT฀IN฀AREAS฀AFFECTED฀BY฀BIOFUEL฀DEVELOPMENT�v
h7HY฀SHOULD฀WE฀WORRY฀ABOUT฀FARMERS�฀7E฀ARE฀

NOT฀A฀CHARITY�฀7E฀WANT฀CHEAPER฀RAW฀MATERIAL฀AND฀
THIS฀0LAN฀WILL฀ONLY฀MAKE฀IT฀MORE฀EXPENSIVE�v

h4HERE฀ IS฀MORE�฀4HE฀0LAN฀RULES฀OUT฀ LARGE฀ INFRA

STRUCTURE฀PROJECTS฀ON฀THE฀RIVER�THEY฀EXPECT฀TO฀CON

TROL฀ WATER฀ THROUGH฀ NATURAL฀ MEANS�฀ OR฀ @ECOSYSTEM฀
MANAGEMENT��฀ 4HE฀WHOLE฀ REGION฀ IS฀ TO฀BE฀DIVIDED฀
INTO฀ECOLOGICAL฀ ZONES�฀ EACH฀WITH฀ SPECIAL฀MANAGE

MENT฀ RULES�฀ &ARM฀ FAMILIES฀ LIVING฀ IN฀ STRATEGIC฀ AREAS฀
WILL฀ BE฀ COMPENSATED฀ FOR฀ PRESERVING฀ THEIR฀ LAND฀ TO฀
ENSURE฀GOOD฀WATER฀QUALITY฀AND฀QUANTITY฀IN฀THE฀RIVER�฀
4HE฀MONEY฀WILL฀COME฀MOSTLY฀FROM฀THE฀TAX฀ON฀BIOFUEL฀EX

PORTS�฀3O฀AS฀LONG฀AS฀THERE฀IS฀A฀THRIVING฀BIOFUEL฀INDUSTRY฀IN฀THE฀REGION฀
THERE฀WILL฀BE฀A฀FUND฀TO฀SUSTAIN฀THE฀ENVIRONMENT�฀3YNERGY�฀!ND฀SINCE฀LARGE฀
INFRASTRUCTURE฀IS฀RULED฀OUT�฀AND฀NO฀HYDROELECTRIC฀DAMS฀WILL฀BE฀BUILT�฀THE฀QUES

TION฀ IS�฀7HERE฀WILL฀ THE฀EXTRA฀ENERGY฀ COME฀ FROM฀AS฀DEVELOPMENT฀ TAKES฀OFF�฀4HE฀
GOVERNMENT฀IS฀THINKING฀OF฀USING฀BIOFUEL฀TO฀POWER฀TRANSPORT฀IN฀THE฀REGION฀AND฀SAVE฀OIL฀
IMPORTS฀TO฀GENERATE฀ELECTRICITY�฀3YNERGY฀AGAIN�฀PLUS฀WE฀POSITION฀OURSELVES฀STRATEGICALLY�v

h"UT฀THIS฀CONSTRAINS฀OUR฀GROWTH฀PROSPECTS�v
h-AYBE฀NOT�฀)F฀THE฀GOVERNMENT฀CAN฀SHOW฀THAT฀THE฀BIOFUEL฀INDUSTRY฀IS฀SOCIALLY�฀ENVIRONMENTALLY�฀AND฀ECONOMICALLY฀

BENElCIAL฀TO฀THIS฀REGION�฀THE฀0RESIDENT�S฀BIOFUEL฀INITIATIVE฀WILL฀BE฀ACCEPTED฀MORE฀EASILY฀ELSEWHERE�฀)N฀ADDITION�฀UNDER฀
THIS฀0LAN฀WE฀CAN฀EXPAND฀OUR฀ORIGINAL฀CAPACITY฀WITHOUT฀HAVING฀TO฀GO฀THROUGH฀ANOTHER฀TURBULENT฀NEGOTIATION�฀7E฀NEED฀
TO฀KEEP฀IN฀MIND฀THAT฀WE฀ARE฀IN฀THIS฀BUSINESS฀FOR฀THE฀LONG฀RUN�฀)N฀THE฀LONG฀RUN�฀OUR฀BOTTOM
LINE฀IS฀NOT฀ONLY฀lNANCIAL�฀BUT฀
SOCIAL฀AND฀ENVIRONMENTAL฀AS฀WELL�v

4HE฀#%/฀WAS฀VERY฀SKEPTICAL฀OF฀MIXING฀BUSINESS฀WITH฀ENVIRONMENTAL฀AND฀SOCIAL฀ISSUES�฀(E฀LIKED฀IT฀BETTER฀BEFORE�฀WHEN฀
ALL฀THE฀#OMPANY฀CARED฀ABOUT฀WAS฀MAKING฀GOOD฀PROlT�฀AND฀SOCIAL฀ISSUES฀WERE฀LEFT฀TO฀THE฀GOVERNMENT�฀"UT฀YOUNGER฀
MANAGERS฀CAME฀OUT฀OF฀BUSINESS฀SCHOOL฀WITH฀FUNNY฀IDEAS�฀3URE�฀ALL฀VERY฀NICE�฀HE฀THOUGHT�฀"UT฀)฀BETTER฀TALK฀TO฀THE฀0RESI

DENT฀AGAIN�฀HE฀THOUGHT�฀4HIS฀IS฀LOOKING฀TOO฀RISKY�฀h'ET฀ME฀THE฀-INISTRY฀OF฀&OREIGN฀!FFAIRS�v฀HE฀TOLD฀HIS฀SECRETARY�

4HE฀0LAN�S฀REAL฀TEST฀CAME฀SHORTLY฀AFTER฀THE฀lRST฀BIOFUEL฀RElNERY฀STARTED฀OPERATING�฀WHEN฀THE฀DEMAND฀FOR฀BIOFUEL฀
CROPS฀JUMPED฀SHARPLY�฀DRAGGING฀ALONG฀THE฀PRICE฀OF฀LAND฀AND฀TAXES�฀3PECULATORS฀HAD฀BEGUN฀TO฀BUY฀LAND฀FROM฀SMALL฀HOLD

ERS�฀AND฀SEVERAL฀COMMUNITY฀ORGANIZATIONS฀BROKE฀UNDER฀THE฀PRESSURE�

h4HEY�RE฀NOW฀PAYING฀������฀PER฀HECTARE�฀7E฀SHOULD฀SELL฀NOW�฀EVERYONE�S฀DOING฀IT�v
h!ND฀DO฀WHAT�฀3TART฀A฀SMALL฀COMMERCE�฀*OIN฀YOUR฀BROTHER�S฀TAXI฀BUSINESS�฀,IVE฀IN฀AN฀APARTMENT฀OR฀A฀SHANTY�฀)T฀WON�T฀BE฀

LONG฀BEFORE฀YOU�LL฀NEED฀TO฀lND฀A฀HOUSEKEEPING฀JOB฀SO฀WE฀CAN฀MAKE฀ENDS฀MEET�฀!T฀LEAST฀HERE฀WE฀HAVE฀OUR฀PIECE฀OF฀LAND�v
)T฀WAS฀LATE฀AND฀WARM�฀FROGS฀WERE฀SINGING฀LOUD�฀AND฀ALL฀SORTS฀OF฀INSECTS฀mUTTERED฀IN฀THE฀GALLERY�฀4HEY฀HAD฀HAD฀THIS฀

DISCUSSION฀BEFORE�฀3HE฀HAD฀ALWAYS฀BEEN฀ATTRACTED฀BY฀THE฀CITY�฀3HE฀FELT฀THAT฀IN฀2IO฀'RANDE฀THEY฀WOULD฀HAVE฀MORE฀OP

PORTUNITIES฀FOR฀A฀BETTER฀LIFE�฀LIKE฀HER฀BROTHER�฀WHO฀NOW฀OWNED฀TWO฀TAXIS�฀(E฀WASN�T฀CONVINCED�฀4RUE�฀THE฀WORK฀WAS฀
HARD฀AND฀THEY฀WERE฀POOR�฀"UT฀THIS฀WAS฀HIS฀PLACE�฀AND฀THE฀PROSPECT฀OF฀LIVING฀IN฀POVERTY฀IN฀THE฀CITY฀SCARED฀HIM�

"ESIDES�฀THINGS฀WERE฀CHANGING�฀!฀COUPLE฀OF฀YEARS฀BACK฀HE฀HAD฀lNALLY฀LEGALIZED฀HIS฀TENURE฀AND฀NOW฀FELT฀MORE฀SECURE฀
ON฀HIS฀LAND�ONE฀AND฀A฀HALF฀HECTARES฀WITH฀A฀RIVER฀FRONT฀OF฀ABOUT฀���฀METERS�฀!ND฀THEN฀GOVERNMENT฀OFlCIALS฀AND฀PEO

PLE฀FROM฀THE฀CITY฀HAD฀STARTED฀COMING฀TO฀TALK฀ABOUT฀NEW฀PLANS�฀4HEY฀WOULD฀HOLD฀LOCAL฀MEETINGS฀ON฀3ATURDAYS฀TO฀SPEAK฀
ABOUT฀THE฀IMPORTANCE฀OF฀THE฀FOREST�฀OF฀THE฀RIVER�฀ABOUT฀FUTURE฀CHANGES฀IN฀THE฀CLIMATE฀AND฀OTHER฀THINGS�฀

-OSTLY฀HE฀DIDN�T฀REALLY฀CARE�฀(E฀WORKED฀FRUIT฀AND฀CATTLE�฀CHOPPING฀DOWN฀TREES฀TO฀SELL฀EVERY฀NOW฀AND฀THEN฀WHEN฀
HE฀NEEDED฀SOME฀EXTRA฀CASH�฀"UT฀NOW฀THERE฀WAS฀TALK฀ABOUT฀A฀FACTORY฀IN฀2IO฀'RANDE฀THAT฀WAS฀BUYING฀MAIZE฀AND฀SUGAR฀
CANE�฀TO฀MAKE฀FUEL�฀3OME฀FARMERS฀WERE฀ALREADY฀SELLING฀TO฀LARGER฀ONES�฀OR฀CUTTING฀DOWN฀THE฀FOREST�฀(E฀DIDN�T฀HAVE฀THE฀
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MONEY฀OR฀TIME฀TO฀CUT฀DOWN฀THE฀TREES�฀AND฀BEFORE฀SETTING฀lRE฀TO฀HIS฀FOREST฀HE฀WANTED฀TO฀BE฀SURE฀GROWING฀MAIZE฀AND฀
SUGAR฀CANE฀WAS฀WORTH฀IT�฀!ND฀THAT฀WAS฀WHEN฀THE฀3ATURDAY฀MEETINGS฀HAD฀STARTED�

h7ORK฀WITH฀US�v฀ONE฀OF฀THE฀EXPERTS฀TOLD฀HIM�฀h4RY฀IT฀OUT฀FOR฀A฀FEW฀YEARS฀AND฀THEN฀YOU฀CAN฀DECIDE�v฀7HAT฀THE฀MAN฀
WAS฀PROPOSING฀WAS฀APPEALING�฀$ON�T฀CUT฀ANY฀MORE฀TREES฀AND฀WE�LL฀PAY฀YOU�฀$ON�T฀GROW฀MAIZE฀OR฀SUGAR฀CANE�฀DON�T฀
USE฀CERTAIN฀PESTICIDES�฀AND฀WE�LL฀HELP฀YOU฀SELL฀YOUR฀FRUIT฀AT฀BETTER฀PRICES�฀"UILD฀A฀SMALL฀DECK฀ON฀THE฀RIVERSIDE฀AND฀WE�LL฀
BRING฀SOME฀TOURISTS฀WHO฀WILL฀PAY฀AND฀YOUR฀WIFE฀CAN฀SELL฀CRAFTS�฀/RGANIZE฀WITH฀YOUR฀NEIGHBORS฀AND฀WE�LL฀HELP฀YOU฀DO฀
BUSINESS�฀(E฀LIKED฀THESE฀IDEAS฀BECAUSE฀HE฀LOVED฀HIS฀PLACE฀AND฀HE฀DREAMED฀OF฀HAVING฀A฀BEAUTIFUL฀HOUSE฀IN฀THIS฀BEAUTIFUL฀
FOREST�฀7HEN฀HE฀SAW฀SOME฀OF฀HIS฀NEIGHBORS฀GET฀ON฀BOARD�฀HE฀TOO฀AGREED฀TO฀JOIN฀THE฀EXPERIMENT�

4HINGS฀HAD฀GONE฀/+�฀,IFE฀HAD฀NOT฀IMPROVED฀AS฀MUCH฀AS฀HE฀HAD฀EXPECTED�฀BUT฀AT฀LEAST฀THE฀PROSPECTS฀WERE฀GOOD�฀
4HEN฀THE฀PRICE฀OF฀THE฀LAND฀JUMPED฀FROM฀����฀TO฀������฀AND฀MANY฀STARTED฀LOSING฀PATIENCE�฀LIKE฀HIS฀WIFE�

0OSTSCRIPT�฀%XCERPT฀OF฀ ฀MAGAZINE�฀�฀-AY฀����
1UESTION�฀9OU฀STARTED฀YOUR฀CAREER฀IN฀2IO฀'RANDE�฀4HEY฀SAY฀YOU฀WERE฀RESPONSI

BLE฀FOR฀ITS฀TRANSFORMATION฀INTO฀A฀MODEL฀CITYx
!NSWER�฀9ES�฀THAT฀WAS฀A฀WATERSHED฀IN฀MY฀CAREER�฀4RIGGERED฀BY฀THE฀INSTALLA

TION฀OF฀THE฀lRST฀BIOFUEL฀RElNERY฀IN฀THE฀COUNTRY�฀WE฀EMBARKED฀ON฀A฀CUT

TING
EDGE฀PROCESS฀OF฀INTEGRATED�฀REGIONAL฀PLANNING�฀4HAT฀WAS฀VERY฀UNCOM

MON฀BACK฀THEN�฀)N฀RETROSPECT฀)฀REALIZE฀WE฀WERE฀LEADING฀A฀GREAT฀TRANSITION�฀
/UR฀EXAMPLE฀WAS฀TAKEN฀UP฀IN฀MANY฀OTHER฀PARTS฀OF฀THE฀COUNTRY฀AND฀SOON฀
hSUSTAINABLE฀ECOSYSTEM฀SERVICES฀MANAGEMENTv฀BECAME฀A฀POPULAR฀POLITICAL฀
ISSUE�฀!ND฀WE฀WERE฀NOT฀ALONE�฀3IMILAR฀THINGS฀WERE฀HAPPENING฀AROUND฀THE฀
WORLD�MILLIONS฀OF฀PEOPLE฀WERE฀THINKING฀AND฀IMPLEMENTING฀NEW฀WAYS฀OF฀
ECONOMIC฀DEVELOPMENT�฀)N฀TIME�฀ALL฀OF฀THIS฀CRYSTALLIZED฀INTO฀A฀NEW฀PARADIGM�฀
AND฀HERE฀WE฀AREx฀7HO฀WOULD฀HAVE฀THOUGHT�฀FOR฀EXAMPLE�฀THAT฀OUR฀GENERA

TION฀WOULD฀SEE฀FOSSIL฀FUELS฀BECOME฀A฀MINOR฀SOURCE฀OF฀ENERGY�฀7HO฀WOULD฀
HAVE฀THOUGHT฀WE฀WOULD฀SEE฀LOCAL฀COMMUNITIES฀EMPOWERED฀TO฀THE฀POINT฀OF฀
PUTTING฀A฀MORE฀HUMANE฀FACE฀TO฀GLOBALIZATION�

1UESTION�฀7HAT฀WORKED�
!NSWER�฀)฀THINK฀A฀KEY฀TO฀THE฀SUCCESS฀WAS฀USING฀DIALOGUE฀OVER฀CONFRONTA

TION�฀BUT฀ALSO฀WORKING฀WITH฀SMALL฀FARMERS฀TO฀PREVENT฀THE฀EXPANSION฀OF฀
MONOCULTURE�฀4HE฀INCENTIVES฀WE฀PUT฀IN฀PLACE฀HELPED฀US฀RESIST฀THE฀PRESSURE฀TO฀
CONVERT฀MORE฀FOREST฀WHEN฀BIOFUEL฀PRICES฀ESCALATED฀IN฀�����฀3OMEHOW฀WE฀
TOOK฀THE฀RIGHT฀TURNS฀AT฀CRITICAL฀JUNCTURES�฀2IO฀'RANDE฀WAS฀ATTRACTIVE฀TO฀THE฀
BIOFUEL฀INDUSTRY฀FOR฀A฀NUMBER฀OF฀REASONS�OUR฀LOCATION�฀LABOR�฀AND฀NATURAL฀
PORT�฀AND฀)฀THINK฀WE฀KNEW฀HOW฀TO฀USE฀THAT฀IN฀OUR฀FAVOR�฀!T฀ONE฀POINT฀THE฀
BIOFUEL฀COMPANY฀THREATENED฀TO฀CANCEL฀ITS฀INVESTMENT฀IF฀WE฀DID฀NOT฀WITH

DRAW฀THE฀BIOFUEL฀TAX�฀BUT฀WE฀KNEW฀THAT฀THE฀PROJECT฀WAS฀STILL฀VERY฀PROlTABLE฀
DESPITE฀THE฀TAX�฀!LSO�฀WE฀DARED฀TO฀CHOOSE฀AN฀UNORTHODOX฀MIX฀OF฀POLICIES�฀
7E฀COULD฀HAVE฀GONE฀WITH฀A฀MARKET฀APPROACH�฀OR฀STRICT฀GOVERNMENT฀CONTROL�฀
"UT฀WE฀FELT฀THAT฀THE฀CONDITIONS฀WERE฀NOT฀APPROPRIATE฀FOR฀EITHER�฀)NSTITUTIONS฀
BACK฀THEN฀WERE฀WEAKER฀THAN฀THEY฀ARE฀TODAY�฀ESPECIALLY฀THOSE฀THAT฀DEAL฀WITH฀
THE฀ENVIRONMENT�฀)฀WAS฀3ECRETARY฀OF฀%NVIRONMENT฀AT฀THE฀TIME�฀AND฀)฀DEl

NITELY฀DID฀NOT฀HAVE฀THE฀INmUENCE฀THE฀POSITION฀CARRIES฀TODAY�

1UESTION�฀!ND฀NOW฀YOU฀MAY฀BE฀THE฀SECOND฀WOMAN฀TO฀BECOME฀0RESIDENT�฀
AND฀ARE฀THE฀lRST฀CANDIDATE฀TO฀RUN฀ON฀A฀hSUSTAINABILITYv฀PLATFORM�x

$ECISION4HE
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4
OO฀OFTEN�฀DEVELOPMENT฀POLICIES฀HAVE฀UNWITTINGLY฀
DIMINISHED฀NATURE�S฀CAPACITY฀TO฀PROVIDE฀THE฀GOODS฀
AND฀SERVICES฀PEOPLE฀DEPEND฀ON�฀!S฀THE฀-ILLEN

NIUM฀%COSYSTEM฀!SSESSMENT฀POINTS฀OUT�฀MEETING฀
A฀GROWING฀POPULATION�S฀NEEDS฀FOR฀FOOD฀AND฀WATER฀

AND฀HUMAN฀HEALTH฀OVER฀THE฀PAST฀��฀YEARS฀HAS฀DEGRADED฀MANY฀
ECOSYSTEM฀SERVICES฀�-!฀����E��
�	�฀&IFTEEN฀SERVICES�฀INCLUDING฀
THE฀SUPPLY฀OF฀lSH฀AND฀FRESH฀WATER�฀ARE฀IN฀SERIOUS฀DECLINE฀GLOB

ALLY�฀WHILE฀ANOTHER฀lVE�฀SUCH฀AS฀WATER฀REGULATION฀AND฀THE฀SUPPLY฀
OF฀TIMBER�฀HANG฀IN฀THE฀BALANCE�฀

4HE฀-ILLENNIUM฀%COSYSTEM฀!SSESSMENT฀CALLS฀FOR฀SIGNIlCANT฀
CHANGES฀IN฀THE฀WAY฀WE฀GOVERN฀ECOSYSTEMS�฀4O฀KEEP฀PACE฀
WITH฀THE฀RAPID฀DECLINE฀IN฀ECOSYSTEM฀SERVICES�฀WE฀NEED฀TO฀lND฀
BETTER฀WAYS฀TO฀MAKE฀DECISIONS฀ABOUT฀DEVELOPMENTS�฀WAYS฀THAT฀
EXPLICITLY฀TAKE฀ECOSYSTEM฀SERVICES฀INTO฀ACCOUNT฀AND฀REDUCE฀
TRADE
OFFS฀ACROSS฀SERVICES�฀"Y฀ACCOUNTING฀FOR฀THE฀DEPENDENCIES฀
AND฀IMPACTS฀OF฀DEVELOPMENT฀ON฀ECOSYSTEM฀SERVICES�฀DECISION฀
MAKERS฀CAN฀RECONCILE฀DEVELOPMENT฀GOALS฀AND฀NATURE�฀

4HIS฀GUIDE฀INTRODUCES฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH฀AS฀
AN฀EARLY฀ATTEMPT฀AT฀OUTLINING฀HOW฀DECISION฀MAKERS฀CAN฀TAKE฀
PRACTICAL฀STEPS฀TO฀RESTORE฀THE฀HEALTH฀OF฀ECOSYSTEM฀SERVICES฀AND฀
MAKE฀DEVELOPMENT฀MORE฀SUSTAINABLE�฀)T฀BUILDS฀ON฀THE฀ACTION฀
AGENDA฀LAID฀OUT฀IN฀2ESTORING฀.ATURE�S฀#APITAL�฀AN฀EARLIER฀7ORLD฀
2ESOURCES฀)NSTITUTE฀PUBLICATION฀THAT฀CALLS฀FOR฀INVESTING฀IN฀NATURE฀
FOR฀DEVELOPMENT�฀IN฀ADDITION฀TO฀SIMPLY฀PROTECTING฀NATURE฀FROM฀
DEVELOPMENT�

4HE฀%COSYSTEM฀3ERVICES฀!PPROACH฀CAN฀BE�AND฀NEEDS฀TO฀
BE�CENTRAL฀TO฀CHOOSING฀FUTURE฀DEVELOPMENT฀STRATEGIES฀AND฀
POLICIES�฀)T฀COMPRISES฀A฀FRAMEWORK฀AND฀METHODS฀FOR฀INTEGRATING฀
ECOSYSTEM฀SERVICES฀INTO฀DECISION฀MAKING�฀)MPLEMENTING฀SUCH฀
AN฀APPROACH฀INVOLVES฀A฀VARIETY฀OF฀METHODS�฀INCLUDING฀AN฀
ASSESSMENT฀OF฀ECOSYSTEM฀SERVICE฀DEPENDENCIES฀AND฀IMPACTS�฀
ECOSYSTEM฀SERVICE฀VALUATION�฀SCENARIO฀BUILDING�฀AND฀SELECTION฀
OF฀POLICIES฀AND฀OTHER฀INTERVENTIONS฀TARGETED฀AT฀SUSTAINING฀
ECOSYSTEM฀SERVICES�฀

$ECISION฀MAKERS฀CAN฀USE฀THESE฀METHODS฀TO฀LEARN฀THE฀VALUE฀
OF฀NATURAL฀ASSETS฀AND฀TO฀IDENTIFY฀THE฀SPECIlC฀ASSETS฀OF฀NATURE฀
THAT฀THEIR฀GOALS฀DEPEND฀ON฀AND฀AFFECT�฀4HEY฀CAN฀EXPLORE฀HOW฀
CURRENT฀AND฀FUTURE฀TRENDS฀IN฀THE฀CONDITION฀OF฀THESE฀SERVICES฀
WILL฀AFFECT฀THEIR฀DEVELOPMENT฀GOALS฀IN฀THE฀PLACES฀WHERE฀THEY฀
WORK�฀4HEY฀CAN฀BUILD฀PARTNERSHIPS฀ACROSS฀INSTITUTIONAL฀AND฀
POLITICAL฀BOUNDARIES฀TO฀ADDRESS฀THE฀RISKS฀AND฀OPPORTUNITIES฀FOR฀
ECOSYSTEM฀SERVICES฀THAT฀EACH฀DEVELOPMENT฀DECISION฀PRESENTS�฀
4HIS฀%COSYSTEMS฀3ERVICES฀!PPROACH฀CAN฀BECOME฀THE฀BASIS฀FOR฀
RECONCILING฀DEVELOPMENT฀AND฀NATURE�฀AND฀SUSTAINING฀BOTH�฀

!N฀%COSYSTEM฀3ERVICES฀!PPROACH฀FOR฀
RECONCILING฀DEVELOPMENT฀AND฀NATURE

#ONCLUSION
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�����฀.OBEL฀0EACE฀0RIZE฀RECIPIENT	�฀THIS฀REPORT฀PROVIDES฀A฀NEW฀APPROACH฀TO฀INTEGRATING฀SPA

TIAL฀DATA฀ON฀POVERTY฀AND฀ECOSYSTEMS�฀4HE฀ATLAS฀OVERLAYS฀GEOREFERENCED฀STATISTICAL฀INFORMA

TION฀ON฀POPULATION฀AND฀HOUSEHOLD฀EXPENDITURES฀WITH฀SPATIAL฀DATA฀ON฀ECOSYSTEM฀SERVICES฀TO฀
YIELD฀A฀PICTURE฀OF฀HOW฀LAND�฀PEOPLE�฀AND฀PROSPERITY฀ARE฀RELATED฀IN฀+ENYA�฀5PCOMING฀REPORTS฀
WILL฀FOCUS฀ON฀THE฀APPLICATION฀OF฀POVERTY฀AND฀ECOSYSTEM฀SERVICE฀MAPPING฀IN฀5GANDA�฀

-AINSTREAMING฀%COSYSTEM฀3ERVICES฀#ONSIDERATIONS฀AT฀THE฀฀
-ULTILATERAL฀$EVELOPMENT฀"ANKS฀
3LATED฀FOR฀RELEASE฀IN฀�����฀THIS฀PUBLICATION฀WILL฀SHOW฀HOW฀-ULTILATERAL฀$EVELOPMENT฀"ANKS฀
�-$"S	฀CAN฀BETTER฀ACHIEVE฀DEVELOPMENT฀OBJECTIVES�฀INCLUDING฀THE฀-ILLENNIUM฀฀
$EVELOPMENT฀'OALS�฀BY฀IMPLEMENTING฀AN฀%COSYSTEM฀3ERVICES฀!PPROACH�฀+EY฀ENTRY฀POINTS฀฀
FOR฀MAINSTREAMING฀THE฀APPROACH฀ARE฀DISCUSSED฀AS฀WELL฀AS฀TOOLS฀FOR฀REAL฀LIFE฀IMPLEMENTATION�

'UIDELINES฀FOR฀#ONDUCTING฀A฀#ORPORATE฀%COSYSTEM฀3ERVICES฀2EVIEW฀฀

3CHEDULED฀FOR฀RELEASE฀IN฀�����฀4HE฀#ORPORATE฀%COSYSTEM฀3ERVICES฀2EVIEW฀IS฀A฀METHODOLOGY฀TO฀
HELP฀CORPORATE฀MANAGERS฀PROACTIVELY฀IDENTIFY฀BUSINESS฀RISKS฀AND฀OPPORTUNITIES฀ARISING฀FROM฀
THEIR฀COMPANY�S฀DEPENDENCE฀AND฀IMPACT฀ON฀ECOSYSTEMS�฀4HE฀METHODOLOGY฀WAS฀DEVELOPED฀
BY฀72)�฀THE฀-ERIDIAN฀)NSTITUTE�฀AND฀THE฀7ORLD฀"USINESS฀#OUNCIL฀FOR฀3USTAINABLE฀$EVELOPMENT฀
�7"#3$	฀AND฀HAS฀BEEN฀ROAD฀TESTED฀BY฀SIX฀MULTINATIONAL฀COMPANIES�

7HAT฀ARE฀2EEFS฀7ORTH฀n฀%CONOMIC฀6ALUATION฀OF฀฀
#ORAL฀2EEFS฀IN฀4OBAGO฀AND฀3T�฀,UCIA฀
"UILDING฀ON฀EXTENSIVE฀ANALYSIS฀IN฀THE฀%ASTERN฀#ARIBBEAN�฀72)฀HAS฀DEVELOPED฀A฀METHODOLOGY฀฀
TO฀PUT฀AN฀ECONOMIC฀VALUE฀ON฀THE฀ECOSYSTEM฀SERVICES฀PROVIDED฀BY฀CORAL฀REEFS�฀4HIS฀WHITE฀

PAPER�฀DUE฀OUT฀IN฀�����฀WILL฀RELEASE฀THE฀lNDINGS฀OF฀THESE฀PRELIMINARY฀VALUATION฀STUDIES�฀
)T฀WILL฀HIGHLIGHT฀THE฀HIGH฀ECONOMIC฀VALUE฀OF฀CORAL฀REEFS�฀THE฀SOURCES฀OF฀THESE฀VALUES�฀

THE฀POTENTIAL฀ECONOMIC฀LOSSES฀ASSOCIATED฀WITH฀THE฀DEGRADATION฀OF฀REEFS�฀AND฀THE฀
UNCERTAINTIES฀INHERENT฀IN฀THIS฀TYPE฀OF฀VALUATION�

!N฀/VERVIEW฀OF฀7ATER฀1UALITY฀4RADING฀
0LANNED฀FOR฀RELEASE฀IN฀�����฀THIS฀REPORT฀WILL฀BE฀AN฀

OVERVIEW฀OF฀WATER฀QUALITY฀TRADING฀PROGRAMS฀AROUND฀THE฀WORLD�฀฀
)T฀WILL฀EXAMINE฀HOW฀VARIOUS฀PROGRAMS฀HAVE฀APPROACHED฀DESIGN฀ELE


MENTS฀�E�G��฀TRADE฀RATIOS�฀CREDIT฀CALCULATIONS�฀COST
SHARE�฀MARKET฀
STRUCTURE	�฀)T฀WILL฀ALSO฀EXAMINE฀COMMON฀HURDLES฀AND฀SUCCESSES฀

WHEN฀ESTABLISHING฀WATER฀QUALITY฀TRADING฀PROGRAMS�
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฀ ฀฀฀฀฀฀฀#ENTRO฀&UEGUINO฀PARA฀EL฀$ESARROLLO฀3USTENTABLE฀IS฀A฀NON
PROlT฀
ORGANIZATION฀BASED฀IN฀4IERRA฀DEL฀&UEGO�฀!RGENTINA฀THAT฀PROMOTES฀THE฀TRANSITION฀฀
TO฀SUSTAINABLE฀DEVELOPMENT฀IN฀0ATAGONIA฀AND฀BEYOND฀THROUGH฀ALL฀FORMS฀OF฀฀
ENVIRONMENTAL฀EDUCATION�฀THE฀PRODUCTION฀OF฀ENVIRONMENTAL฀INFORMATION฀AND฀฀
CIVIC฀ACTION฀AT฀THE฀LOCAL฀LEVEL�

$!)฀IS฀AN฀EMPLOYEE
OWNED�฀INTERNATIONAL฀CONSULTING฀COMPANY฀BASED฀IN฀THE฀
53�฀฀3INCE฀�����฀$!)฀HAS฀WORKED฀IN฀���฀DEVELOPING฀AND฀TRANSITION฀COUNTRIES�฀
PROVIDING฀COMPREHENSIVE฀DEVELOPMENT฀SOLUTIONS฀IN฀AREAS฀INCLUDING฀CRISIS฀MITIGATION฀
AND฀RECOVERY�฀DEMOCRATIC฀GOVERNANCE฀AND฀PUBLIC฀SECTOR฀MANAGEMENT�฀AGRICULTURE฀AND฀
AGRIBUSINESS�฀PRIVATE฀SECTOR฀DEVELOPMENT฀AND฀lNANCIAL฀SERVICES�฀ECONOMICS฀AND฀TRADE�฀
()6�!)$3�฀AVIAN฀INmUENZA฀CONTROL�฀AND฀WATER฀AND฀NATURAL฀RESOURCES฀MANAGEMENT�

4HE฀&OOD฀AND฀!GRICULTURE฀/RGANIZATION฀OF฀THE฀5NITED฀.ATIONS฀�&!/	฀LEADS฀฀
INTERNATIONAL฀EFFORTS฀TO฀DEFEAT฀HUNGER�฀3ERVING฀BOTH฀DEVELOPED฀AND฀DEVELOPING฀COUN

TRIES�฀&!/฀ACTS฀AS฀A฀NEUTRAL฀FORUM฀WHERE฀ALL฀NATIONS฀MEET฀AS฀EQUALS฀TO฀NEGOTIATE฀AGREE

MENTS฀AND฀DEBATE฀POLICY�฀&!/฀IS฀ALSO฀A฀SOURCE฀OF฀KNOWLEDGE฀AND฀INFORMATION�฀฀4HE฀
ORGANIZATION฀HELPS฀DEVELOPING฀COUNTRIES฀AND฀COUNTRIES฀IN฀TRANSITION฀MODERNIZE฀AND฀
IMPROVE฀AGRICULTURE�฀FORESTRY฀AND฀lSHERIES฀PRACTICES฀AND฀ENSURE฀GOOD฀NUTRITION฀FOR฀
ALL�฀3INCE฀&!/�S฀FOUNDING฀IN฀�����฀THE฀ORGANIZATION฀HAS฀FOCUSED฀SPECIAL฀ATTENTION฀ON฀
DEVELOPING฀RURAL฀AREAS�฀HOME฀TO฀��฀PERCENT฀OF฀THE฀WORLD�S฀POOR฀AND฀HUNGRY฀PEOPLE�

4HE฀.ATURE฀#ONSERVANCY฀IS฀A฀LEADING฀CONSERVATION฀ORGANIZATION฀WORKING฀AROUND฀
THE฀WORLD฀TO฀PROTECT฀ECOLOGICALLY฀IMPORTANT฀LANDS฀AND฀WATERS฀FOR฀NATURE฀AND฀PEOPLE�฀฀
4O฀DATE�฀THE฀#ONSERVANCY฀AND฀ITS฀MORE฀THAN฀ONE฀MILLION฀MEMBERS฀HAVE฀BEEN฀RE

SPONSIBLE฀FOR฀THE฀PROTECTION฀OF฀MORE฀THAN฀��฀MILLION฀ACRES฀IN฀THE฀5NITED฀3TATES฀AND฀
HAVE฀HELPED฀PRESERVE฀MORE฀THAN฀���฀MILLION฀ACRES฀IN฀,ATIN฀!MERICA�฀THE฀#ARIBBEAN�฀
!SIA฀AND฀THE฀0ACIlC�฀6ISIT฀4HE฀.ATURE฀#ONSERVANCY฀ON฀THE฀7EB฀AT฀WWW�NATURE�ORG�

4HE฀5NITED฀.ATIONS฀$EVELOPMENT฀0ROGRAMME฀�5.$0	฀IS฀THE฀5.�S฀GLOBAL฀DEVEL

OPMENT฀NETWORK�฀AN฀ORGANIZATION฀ADVOCATING฀FOR฀CHANGE฀AND฀CONNECTING฀COUNTRIES฀
TO฀KNOWLEDGE�฀EXPERIENCE฀AND฀RESOURCES฀TO฀HELP฀PEOPLE฀BUILD฀A฀BETTER฀LIFE�฀7E฀ARE฀ON฀
THE฀GROUND฀IN฀���฀COUNTRIES�฀WORKING฀WITH฀THEM฀ON฀THEIR฀OWN฀SOLUTIONS฀TO฀GLOBAL฀
AND฀NATIONAL฀DEVELOPMENT฀CHALLENGES�฀!S฀THEY฀DEVELOP฀LOCAL฀CAPACITY�฀THEY฀DRAW฀ON฀
THE฀PEOPLE฀OF฀5.$0฀AND฀OUR฀WIDE฀RANGE฀OF฀PARTNERS�

฀4HE฀5NITED฀.ATIONS฀%NVIRONMENT฀0ROGRAMME฀�5.%0	฀IS฀THE฀VOICE฀FOR฀THE฀
ENVIRONMENT฀WITHIN฀THE฀5NITED฀.ATIONS฀SYSTEM�฀ACTING฀AS฀AN฀ADVOCATE�฀EDUCATOR�฀
CATALYST฀AND฀FACILITATOR�฀PROMOTING฀SOUND฀ENVIRONMENTAL฀MANAGEMENT฀AND฀THE฀WISE฀
USE฀OF฀THE฀PLANET�S฀NATURAL฀ASSETS฀FOR฀SUSTAINABLE฀DEVELOPMENT�฀5.%0�S฀MISSION฀IS฀
TO฀PROVIDE฀LEADERSHIP฀AND฀ENCOURAGE฀PARTNERSHIP฀IN฀CARING฀FOR฀THE฀ENVIRONMENT฀BY฀
INSPIRING�฀INFORMING฀AND฀ENABLING฀NATIONS฀AND฀PEOPLES฀TO฀IMPROVE฀THEIR฀QUALITY฀OF฀
LIFE฀WITHOUT฀COMPROMISING฀THAT฀OF฀FUTURE฀GENERATIONS�

4HE฀5.%0
7ORLD฀#ONSERVATION฀-ONITORING฀#ENTRE฀IS฀THE฀BIODIVERSITY฀ASSESS

MENT฀AND฀POLICY฀SUPPORT฀ARM฀OF฀THE฀5NITED฀.ATIONS฀%NVIRONMENT฀0ROGRAMME�฀4HE฀
#ENTRE฀HAS฀BEEN฀IN฀OPERATION฀FOR฀OVER฀��฀YEARS�฀PROVIDING฀OBJECTIVE�฀SCIENTIlCALLY฀
RIGOROUS฀PRODUCTS฀AND฀SERVICES฀TO฀HELP฀NATIONAL฀AND฀INTERNATIONAL฀DECISION฀MAKERS฀
RECOGNIZE฀THE฀VALUE฀OF฀BIODIVERSITY฀AND฀APPLY฀THIS฀KNOWLEDGE฀TO฀ALL฀THAT฀THEY฀DO�

0ARTNERS฀IN฀$EVELOPING฀THE฀'UIDE



.EVILLE฀!SH
5NITED฀.ATIONS฀%NVIRONMENT฀0ROGRAMME฀n฀
7ORLD฀#ONSERVATION฀-ONITORING฀#ENTRE

%LENA฀"ENNETT
-C'ILL฀5NIVERSITY

+AREN฀"ENNETT
7ORLD฀2ESOURCES฀)NSTITUTE

2EINETTE฀"IGGS
#ENTER฀FOR฀,IMNOLOGY�฀฀
5NIVERSITY฀OF฀7ISCONSIN

0HILIP฀"UBB
5NITED฀.ATIONS฀%NVIRONMENT฀0ROGRAMME฀n
7ORLD฀#ONSERVATION฀-ONITORING฀#ENTRE

,AURETTA฀"URKE
7ORLD฀2ESOURCES฀)NSTITUTE

%MILY฀#OOPER
7ORLD฀2ESOURCES฀)NSTITUTE

#RAIG฀(ANSON
7ORLD฀2ESOURCES฀)NSTITUTE

#HARLES฀)CELAND
7ORLD฀2ESOURCES฀)NSTITUTE

&RANCES฀)RWIN
7ORLD฀2ESOURCES฀)NSTITUTE

+ASPER฀+OK
,AND฀$YNAMICS฀'ROUP�฀฀
7AGENINGEN฀5NIVERSITY

.ICOLAS฀,UCAS
#ENTRO฀&UEGUINO฀PARA฀EL฀฀
$ESARROLLO฀3USTENTABLE

#HARLES฀0ERRINGS
'LOBAL฀)NSTITUTE฀OF฀3USTAINABILITY�฀฀
!RIZONA฀3TATE฀5NIVERSITY

*ANET฀2ANGANATHAN
7ORLD฀2ESOURCES฀)NSTITUTE

#IARA฀2AUDSEPP
(EARNE
-C'ILL฀5NIVERSITY

$AGMAR฀4IMMER
/NE฀%ARTH฀)NITIATIVE

3ANDRA฀*�฀6ELARDE
)NICIATIVA฀!MAZ�NICA
#)!4

0AUL฀7EST
4HE฀.ATURE฀#ONSERVANCY�฀฀
#ENTER฀FOR฀3USTAINABILITY฀AND฀THE฀฀
'LOBAL฀%NVIRONMENT�฀฀
5NIVERSITY฀OF฀7ISCONSIN
-ADISON

-ONIKA฀:UREK
&OOD฀AND฀!GRICULTURE฀/RGANIZATION฀OF฀฀
THE฀5NITED฀.ATIONS

!UTHOR฀!FlLIATIONS



4HE฀7ORLD฀2ESOURCES฀)NSTITUTE฀IS฀A฀NON
PROlT�฀NON
PARTISAN฀ENVIRONMENTAL฀
THINK฀TANK฀THAT฀GOES฀BEYOND฀RESEARCH฀TO฀PROVIDE฀PRACTICAL฀SOLUTIONS฀TO฀THE฀WORLD�S฀
MOST฀URGENT฀ENVIRONMENT฀AND฀DEVELOPMENT฀CHALLENGES�฀72)฀WORKS฀IN฀PARTNERSHIP฀
WITH฀SCIENTISTS�฀BUSINESSES�฀GOVERNMENTS�฀AND฀NON
GOVERNMENTAL฀ORGANIZATIONS฀IN฀
MORE฀THAN฀SEVENTY฀COUNTRIES฀TO฀PROVIDE฀INFORMATION�฀TOOLS฀AND฀ANALYSIS฀TO฀ADDRESS฀
PROBLEMS฀SUCH฀AS฀THE฀DEGRADATION฀OF฀ECOSYSTEMS฀AND฀THEIR฀CAPACITY฀TO฀PROVIDE฀FOR฀
HUMAN฀WELL
BEING�




