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What are  we talking about?
Categories of Ecosystem Categories of Ecosystem 
(Environmental)
Services (ES)

C ti &P ti   C ti &P ti   Conservation&Preservation  Conservation&Preservation  
Storage and stabilization ( e.g water,carbon )Storage and stabilization ( e.g water,carbon )
Risk reduction ( flood control, protection form fire)Risk reduction ( flood control, protection form fire)
Natural resources quality enhancement ( soil,water)Natural resources quality enhancement ( soil,water)Natural resources quality enhancement ( soil,water)Natural resources quality enhancement ( soil,water)
Amenity creationAmenity creation--Restoration, Restoration, Enhancement Enhancement 



Categories of Environmental Services Categories of Environmental Services 
(ES)(ES)( )( )

Pollution PreventionPollution Prevention. Producers may be paid to modify . Producers may be paid to modify 
environmental damaging activities  environmental damaging activities  environmental damaging activities. environmental damaging activities. 

Payment to give up rights to pollutePayment to give up rights to pollute

ConservationConservation. . Payment for changing activities to Payment for changing activities to ConservationConservation. . Payment for changing activities to Payment for changing activities to 
preserve natural resources, ecosystems etc. preserve natural resources, ecosystems etc. 

Forest resources ( old growth tropical) and wetlandsForest resources ( old growth tropical) and wetlandsg pg p
Farming practices, varieties, rural communities Farming practices, varieties, rural communities 

Amenity creationAmenity creation--restoration and built up of NRrestoration and built up of NR
Wetlands and bodies of waterWetlands and bodies of water
Forests, parks green lungsForests, parks green lungs



PES and environmental policies PES and environmental policies 
Environmental policy tool have part of the Environmental policy tool have part of the 
evolving regulatory arsenal which also evolving regulatory arsenal which also 
includes includes 

Command and controlCommand and control
Polluter feePolluter fee
Cap and tradeCap and tradeCap and tradeCap and trade
Voluntary agreementVoluntary agreement
Verification and certificationVerification and certification



The reasons for correcting market The reasons for correcting market 
outcome include outcome include outcome include outcome include 

Externalities Externalities 
Public goodPublic good
Income distributionIncome distributionIncome distributionIncome distribution
PES are introduced to address these problems  PES are introduced to address these problems  
Tool choices reflect political economy considerationsTool choices reflect political economy considerationsTool choices reflect political economy considerationsTool choices reflect political economy considerations



Problems of designing effective Problems of designing effective 
environmental polices environmental polices environmental polices environmental polices 

Direct controls are  costlyDirect controls are  costly
Industry opposes taxationIndustry opposes taxation
Property rightsProperty rights-- polluters have rights to polluters have rights to Property rightsProperty rights polluters have rights to polluters have rights to 
pollutepollute

Makes pollution pay principle difficult to Makes pollution pay principle difficult to Makes pollution pay principle difficult to Makes pollution pay principle difficult to 
introduceintroduce



Cap and trade: an emerging Cap and trade: an emerging 
solutionsolutionsolutionsolution

No transfer of funds  outside the industryNo transfer of funds  outside the industry
C   b   d t i d b d  liti l id tiC   b   d t i d b d  liti l id tiCap may be  determined based on political considerationCap may be  determined based on political consideration
Kyoto targets may be attained by CO2 SequestrationKyoto targets may be attained by CO2 Sequestration
Good Solution when industry is well to do  ( monopoly Good Solution when industry is well to do  ( monopoly Good Solution when industry is well to do  ( monopoly Good Solution when industry is well to do  ( monopoly 
power) and can survive the extra cost of pollutionpower) and can survive the extra cost of pollution
But what about small holders that face fixed prices and But what about small holders that face fixed prices and 
minimal capacity to adjust, orminimal capacity to adjust, or
Industries that have very much political muscle and Industries that have very much political muscle and 
established pollution rightsestablished pollution rightsestablished pollution rightsestablished pollution rights
CAP and trade is implemented by markets for ESCAP and trade is implemented by markets for ES



Drivers of PESDrivers of PES



Caps leads to PESCaps leads to PESCaps leads to PESCaps leads to PES
Government polices create markets for PESGovernment polices create markets for PES
Policies  use caps and polluters buy PES as Policies  use caps and polluters buy PES as 
offsetsoffsets

Policies like “No Net Wetland lose” create market Policies like “No Net Wetland lose” create market 
for new wetlandsfor new wetlands-- “wetland banking”.“wetland banking”.gg
Caps on groundwater  pumping lead to payment  Caps on groundwater  pumping lead to payment  
for water conservation that release water rightsfor water conservation that release water rights
Global ceilings on GHG emission create market Global ceilings on GHG emission create market 
for sequestrationfor sequestration



Government policy wants to achieve Government policy wants to achieve 
an environmental objectivean environmental objectivean environmental objectivean environmental objective

Create environmental amenityCreate environmental amenity--forests (China), forests (China), 
ti l kti l knational parknational park

Protect against soil erosionProtect against soil erosion
Sometimes there is a distributional policiesSometimes there is a distributional policies

US reduced farm subsidies and increased CRP US reduced farm subsidies and increased CRP 
budget since it is in the “Green box”budget since it is in the “Green box”--
CES can be used as part of public work policies to CES can be used as part of public work policies to p p pp p p
reduce unemployment    reduce unemployment    



PES  are used when polluters are PES  are used when polluters are 
t  k  tt  k  ttoo weak or strongtoo weak or strong

Payment for ES is a response to a “de facto” Payment for ES is a response to a “de facto” y py p
property right assignment.property right assignment.

when you can not make Agents ( polluters  when you can not make Agents ( polluters  when you can not make Agents ( polluters, when you can not make Agents ( polluters, 
farmers) change their behavior you pay them farmers) change their behavior you pay them 
to do itto do itto do itto do it
But PES aim to establish more than one objectiveBut PES aim to establish more than one objective
First we will see the performance of PES addressing First we will see the performance of PES addressing First we will see the performance of PES addressing First we will see the performance of PES addressing 
environmental objectives and then we will deal wiith environmental objectives and then we will deal wiith 
distributional effectsdistributional effects



Private sector will pay for ES if it Private sector will pay for ES if it 
ill d fiill d fiwill reduce cost or generate profitswill reduce cost or generate profits
PES  can reduce pollution control costsPES  can reduce pollution control costspp
Needed to allow activities like Tourism or Needed to allow activities like Tourism or 
recreation (Bird watching or hunting)recreation (Bird watching or hunting)recreation (Bird watching or hunting)recreation (Bird watching or hunting)
Needed to meet regulatory constraintsNeeded to meet regulatory constraints
P l  d i i i       P l  d i i i       People and institutions  may want to get People and institutions  may want to get 
recognition for providing public goodsrecognition for providing public goods

Private sector can pay and is paying for some Private sector can pay and is paying for some 
ES but government is the major driver  through ES but government is the major driver  through 
fi  d l ti  fi  d l ti  finance and regulation finance and regulation 



The evolution of PES as a conceptThe evolution of PES as a concept--
returns to natural capitalreturns to natural capitalreturns to natural capitalreturns to natural capital

PES was introduces as the returns for natural capital ( PES was introduces as the returns for natural capital ( 
Heal, Dailey,Perrings)Heal, Dailey,Perrings), y, g ), y, g )

Catskill WatershedCatskill Watershed-- pay farmer not to graze cows to pay farmer not to graze cows to 
maintain water qualitymaintain water quality
Wet lands as buffers against floods ( Mississippi)Wet lands as buffers against floods ( Mississippi)
Biodiversity conservation Biodiversity conservation 
Cli t h CDMCli t h CDM b fb fClimate change CDMClimate change CDM-- carbon farmerscarbon farmers

PES was introduced as means to improve public  PES was introduced as means to improve public  
environmental conservation programsenvironmental conservation programsenvironmental conservation programsenvironmental conservation programs

Biodiversity preservationBiodiversity preservation



A related literatureA related literature-- managing  managing  
purchasing funds purchasing funds purchasing funds purchasing funds 

ProgramsPrograms--
CRPCRP
Debt for natureDebt for nature
Nature conservancy Nature conservancy 
F t ti  F t ti  C t  iC t  iForest conservation programsForest conservation programs-- Costa ricaCosta rica

ConceptsConcepts
TargetingTargetingTargetingTargeting
CorrelationsCorrelations
Working lands vs diversion programWorking lands vs diversion program
GIS indeciesGIS indecies

Babcock,WU, DZ ,Alix, Shogren, Antle,Horan, Babcock,WU, DZ ,Alix, Shogren, Antle,Horan, 
Pagiola BultePagiola BultePagiola,BultePagiola,Bulte



MultiMulti--dimensionality of PESdimensionality of PESMultiMulti dimensionality of PESdimensionality of PES



PES for land use change vs. PES for land use change vs. 
modification of production systemmodification of production system

Diversion programsDiversion programs pay for changing resource pay for changing resource Diversion programsDiversion programs pay for changing resource pay for changing resource 
use from current production activities to  use from current production activities to  
greener onesgreener onesgreener onesgreener ones

CRPCRP-- from farming to wetland,trees,native grassesfrom farming to wetland,trees,native grasses

W ki  l d W ki  l d i  difi ti  i  difi ti  Working land programsWorking land programs require modification require modification 
Planting native varietiesPlanting native varieties
Reduce use of chemicals Reduce use of chemicals 
No tillageNo tillage



Alternative buying strategiesAlternative buying strategiesAlternative buying strategiesAlternative buying strategies

Some programs aim to buy the cheapest Some programs aim to buy the cheapest Some programs aim to buy the cheapest Some programs aim to buy the cheapest 
landslands
Others buy the lands with the best Others buy the lands with the best Others buy the lands with the best Others buy the lands with the best 
amenitiesamenities
S  bi  b fit  d t  i  S  bi  b fit  d t  i  Some combine benefits and costs in Some combine benefits and costs in 
targeting purchasestargeting purchases



Other dimension of variation Other dimension of variation 
among PES programsamong PES programs

Th   l d  id   l i d  f ES Th   l d  id   l i d  f ES The same land may provide a multitude of ES The same land may provide a multitude of ES 
Some ES are provided simultaneously others are not Some ES are provided simultaneously others are not 

Growing Wetland conflicts with  native plantsGrowing Wetland conflicts with  native plantsGrowing Wetland conflicts with  native plantsGrowing Wetland conflicts with  native plants
Soil erosion and wind erosion are complementarySoil erosion and wind erosion are complementary

ES may provide regional, national & global benefitsES may provide regional, national & global benefits
Benefits of ES vary across individuals &groupsBenefits of ES vary across individuals &groups

Bird watchers & hunters benefit from better bird habitatBird watchers & hunters benefit from better bird habitat
All gain from flood controlAll gain from flood control-- gains vary by locationgains vary by locationAll gain from flood controlAll gain from flood control gains vary by locationgains vary by location



The Dimensions of Wetland The Dimensions of Wetland 
S iS iServicesServices

Local National International

Wildlife habitat Public
Private

Public Public

Flood control Public Private Public Private Public Private

Water purification Private
Public

Public Private

Aesthetic value Public Private Public PublicAesthetic value Public Private Public Public

Recreation Private Private Private

Existence Public Public Public



Theory can evaluate Targeting and Theory can evaluate Targeting and 
Performance of PESPerformance of PESPerformance of PESPerformance of PES

Who is gaining and losing from PES??Who is gaining and losing from PES??
What are the conditions under which arious What are the conditions under which arious What are the conditions under which various What are the conditions under which various 
targeting are optimal? targeting are optimal? 
Wh C S h hWh C S h hWhen Can PES harm the environment?When Can PES harm the environment?



T tiT tiTargetingTargeting



The impacts of TargetingThe impacts of Targeting
Based on WU etBased on WU et--ALAL

They Consider the case with the No Scale effectsThey Consider the case with the No Scale effects
Assume Heterogeneity Assume Heterogeneity --ESES benefit &cost per acre benefit &cost per acre 
varyvary

There are N locations, identified by n=1,NThere are N locations, identified by n=1,N ..
An= Land of location n, An= Land of location n, 

Bn = Benefits per acre of location n.Bn = Benefits per acre of location n.

Cn = Costs per acre( value of land in alternative useCn = Costs per acre( value of land in alternative use))



Targeting criteriaTargeting criteriaTargeting criteriaTargeting criteria

Acreage maximizationAcreage maximization Buy the lands with the Buy the lands with the 
lowest Cn (regardless of benefits) given the lowest Cn (regardless of benefits) given the 
budgetbudgetbudgetbudget
Benefits targetingBenefits targeting Purchase the highest quality Purchase the highest quality 
lands (lands with highest Bn) within budget lands (lands with highest Bn) within budget lands (lands with highest Bn) within budget lands (lands with highest Bn) within budget 
Benefit /cost Targeting Benefit /cost Targeting Purchase lands with the Purchase lands with the 
highest Bn/Cn (highest benefit cost ratio) given highest Bn/Cn (highest benefit cost ratio) given highest Bn/Cn (highest benefit cost ratio) given highest Bn/Cn (highest benefit cost ratio) given 
the budgetthe budget



targetingtargetingtargetingtargeting

Β Benefit maxΒ Benefit max

Benefit/cost
tiCost

Minimization
ratio

C



The implication of targetingThe implication of targetingThe implication of targetingThe implication of targeting

Benefit cost targeting is optimalBenefit cost targeting is optimal--Benefit cost targeting is optimalBenefit cost targeting is optimal
Maximizing ES given  budgetMaximizing ES given  budget
Cost targeting maximize acreage Cost targeting maximize acreage Cost targeting maximize acreage Cost targeting maximize acreage 
&preferred by land owners. &preferred by land owners. 
B fit i i i  lt i  l t B fit i i i  lt i  l t Benefit maximizing result in lowest Benefit maximizing result in lowest 
acreage reductionacreage reduction-- best for consumersbest for consumers



Correlation and variabilityCorrelation and variabilityCorrelation and variabilityCorrelation and variability

The importance of correlation The importance of correlation when low cost when low cost The importance of correlation The importance of correlation when low cost when low cost 
lands has high ES (negative correlation of Bn lands has high ES (negative correlation of Bn 
and Cn) the welfare loss of cost targeting is and Cn) the welfare loss of cost targeting is 
small. It is big in case of positive correlation.small. It is big in case of positive correlation.



The Importance of variabilityThe Importance of variabilityThe Importance of variabilityThe Importance of variability

Benefits are positively correlated to costs Benefits are positively correlated to costs Benefits are positively correlated to costs Benefits are positively correlated to costs 
&variability of benefit is much larger than of &variability of benefit is much larger than of 
costscosts

Simulations and realty suggest that with high Simulations and realty suggest that with high 
variability of ES small fraction ( 80% of ES variability of ES small fraction ( 80% of ES 
land) provide 80% of benefits, Thus targeting land) provide 80% of benefits, Thus targeting 
is crucial and there is increasing marginal is crucial and there is increasing marginal 
benefits to  ES fundsbenefits to  ES fundsbenefits to  ES fundsbenefits to  ES funds



Unintended consequencesUnintended consequencesUnintended consequencesUnintended consequences
Designers of ES programs need to be aware ofDesigners of ES programs need to be aware of

SlippageSlippage-- if output demand is inelastic, PES programif output demand is inelastic, PES programpp gpp g p p gp p g
increase ag prices leading to farming of previously idle lands increase ag prices leading to farming of previously idle lands 

(slippage)(slippage)-- This may lead sometimes to reduction of benefits  This may lead sometimes to reduction of benefits  
thus PES  ma  need to  pa  for keeping lands with high ES out thus PES  ma  need to  pa  for keeping lands with high ES out thus PES  may need to  pay for keeping lands with high ES out thus PES  may need to  pay for keeping lands with high ES out 
of productionof production
Purchasing funds that are sole buyer may pay monopolistic Purchasing funds that are sole buyer may pay monopolistic g y y p y pg y y p y p
pricing and short change the landownerpricing and short change the landowner
Landowners may gain from ES  but operators  and other lose, Landowners may gain from ES  but operators  and other lose, 
i l di  t if  l  d ti  d  t   i l di  t if  l  d ti  d  t   including government if  lower production reduce taxs revenue including government if  lower production reduce taxs revenue 
to government.to government.



Importance of spaceImportance of space
A l ti  ff tA l ti  ff t Th   t  Th   t  Agglomeration effectsAgglomeration effects-- There are extra There are extra 
benefits from larger piece of land pooled benefits from larger piece of land pooled 
t tht thtogethertogether
Some times need lanes that allow connectivity Some times need lanes that allow connectivity 

ddand movementand movement
Some amenities needs being near body of Some amenities needs being near body of g yg y
waterwater
Other far awayOther far awayyy



Other considerationsOther considerationsOther considerationsOther considerations



Selling ES in markets vs. special Selling ES in markets vs. special Selling ES in markets vs. special Selling ES in markets vs. special 
tradestrades

Markets
Low transaction cost

Special deal
Tailor product to buyers’ needs

Standard product
Large number of  buyers
Minimal contact of buyer

Local small number of potential 
partner
Needs a way to link buyer to Minimal contact of buyer

and seller
May be Better for poor
B t li ti b  k t

Needs a way to link buyer to 
seller green E-bay
That’s is the way the Nature 
C  tBest application- carbon markets Conservancy operates



Elements of implementationElements of implementation

MeasurementMeasurement
S ifi  i t t  d iS ifi  i t t  d iSpecific instrument  designSpecific instrument  design

biddingbidding
tradingtradingtradingtrading

ES output meeting well defined standardsES output meeting well defined standards
Monitoring and enforcementMonitoring and enforcementgg
UnbundlingUnbundling
HeterogeneityHeterogeneity
CorrelationCorrelation
TargetingTargeting

l  f l  f Role of governmentRole of government
Third partyThird party



MeasurementMeasurementMeasurementMeasurement
Buyers and sellers need to knowBuyers and sellers need to know

What is delivered What is delivered -- when when -- for what pricefor what priceWhat is delivered What is delivered when when for what pricefor what price
Deliverables can be outcomes or actionsDeliverables can be outcomes or actions
Must be easily measurableMust be easily measurableMust be easily measurableMust be easily measurable
Simplicity  and common sense are essential Simplicity  and common sense are essential 

ES is controlled by the worker in the fieldES is controlled by the worker in the fieldyy
Not the scientist is the lab.Not the scientist is the lab.

Clever use of new IT  can improve measurement Clever use of new IT  can improve measurement pp
accounting and monitoringaccounting and monitoring

Complexity of measurement will not favor the Complexity of measurement will not favor the 
poorpoor



The reasons for ES product standardsThe reasons for ES product standards
( ( ( ( Being commodities not unique products)Being commodities not unique products)

B  tB  tBuyers wantBuyers want
to know what they buyto know what they buy
T  ll it h  th  t ( li idit )T  ll it h  th  t ( li idit )To sell it when they want ( liquidity)To sell it when they want ( liquidity)
Certification by trusted agencyCertification by trusted agency
ll d h h d dll d h h d dAll associated with having ES meeting standards. All associated with having ES meeting standards. 
AlsoAlso

L  t ti  tL  t ti  tLow transaction costLow transaction cost
High volume of tradingHigh volume of trading
Increased involvement of smaller farmers in ES Increased involvement of smaller farmers in ES 
marketmarket



Monitoring and EnforcementMonitoring and EnforcementMonitoring and EnforcementMonitoring and Enforcement
ES are  frequently generated on large parcels of land ES are  frequently generated on large parcels of land 

 l  i d f ti l  i d f tiover long period of timeover long period of time
Farmers can easily cut cornersFarmers can easily cut corners
I ti  b k d b  ti  ill l d t  i d I ti  b k d b  ti  ill l d t  i d Inspection backed by action will lead to improved Inspection backed by action will lead to improved 
ES qualityES quality
justify higher pricesjustify higher pricesjustify higher pricesjustify higher prices
Can be part of certification programCan be part of certification program
Monitoring allows establishing Monitoring allows establishing buyers insurance buyers insurance Monitoring allows establishing Monitoring allows establishing buyers insurance buyers insurance 
plansplans ( Guaranteeing delivery and compensation)( Guaranteeing delivery and compensation)
May Require regional cooperation for poor to May Require regional cooperation for poor to 
participateparticipate



ES markets allow selling ES markets allow selling 
b dl f Sb dl f Sbundles of ESbundles of ES

A field may generate various types of  ESA field may generate various types of  ES
Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the 
packagepackage
The Land owner’s gain will increase If they  can sell The Land owner’s gain will increase If they  can sell The Land owner s gain will increase If they  can sell The Land owner s gain will increase If they  can sell 
different types of  ES to  to different buyersdifferent types of  ES to  to different buyers
A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of 
individual ES that will increase  the flexibility of   the individual ES that will increase  the flexibility of   the 
buyers and sellers buyers and sellers yy



ES markets allow selling ES markets allow selling 
b dl f Sb dl f Sbundles of ESbundles of ES

A field may generate various types of  ESA field may generate various types of  ES
Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the Potential buyer may be interested in only part of the 
packagepackage
The Land owner’s gain will increase If they  can sell The Land owner’s gain will increase If they  can sell The Land owner s gain will increase If they  can sell The Land owner s gain will increase If they  can sell 
different types of  ES to  to different buyersdifferent types of  ES to  to different buyers
A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of A well functioning  ES market results in a pricing of 
individual ES that will increase  the flexibility of   the individual ES that will increase  the flexibility of   the 
buyers and sellers buyers and sellers yy



Important of technologyImportant of technology
Lower cost of monitoring and tracing will Lower cost of monitoring and tracing will 
allow expanding ES that enter the marketallow expanding ES that enter the market
Better monitoring allow assigning Better monitoring allow assigning 
responsibilities for stewardshipsresponsibilities for stewardships--reduce need reduce need p pp p
for direct controls and increase the potential of for direct controls and increase the potential of 
marketsmarkets
Improving  tradability will make ES more Improving  tradability will make ES more 
liquid and enhance the trade in these productsliquid and enhance the trade in these productsliquid and enhance the trade in these productsliquid and enhance the trade in these products
But new product should be developed with But new product should be developed with 
cautioncaution Regulator make  sure that PES workRegulator make  sure that PES workcautioncaution--Regulator make  sure that PES workRegulator make  sure that PES work
Instead of regulating activities regulate marketsInstead of regulating activities regulate markets



Creativity and  opportunismCreativity and  opportunism
Hotels pay farmers to allow elephants access to Hotels pay farmers to allow elephants access to 
waterwater
Concern about climate change leads to PES for Concern about climate change leads to PES for 
sequestration helping poor farmerssequestration helping poor farmersq p g pq p g p
Green house gases and depleted oil resources Green house gases and depleted oil resources 
provide opportunities for greener fuelsprovide opportunities for greener fuelsprovide opportunities for greener fuelsprovide opportunities for greener fuels
Draughts leads to introduce market solution and Draughts leads to introduce market solution and 
conservationconservationconservationconservation--
Environmentalists  do not trust marketEnvironmentalists  do not trust market--they buy they buy 
th   l ti  f l t tth   l ti  f l t tthem as solution of last resortthem as solution of last resort
Innovate with careInnovate with care-- build the trustbuild the trust



PES and distributional PES and distributional 
bj ibj iobjectivesobjectives



PES and distributional objectivesPES and distributional objectives
Agencies aim to use PES as new policy achieving Agencies aim to use PES as new policy achieving 
distributional goalsdistributional goals
Ti bTi b h i d th  diffi lt  i  bt i i  h i d th  diffi lt  i  bt i i  TimbergenTimbergen emphasized the difficulty in obtaining emphasized the difficulty in obtaining 
multiple objectives with one toolmultiple objectives with one tool
Wu etWu et--al showed that al showed that Wu etWu et--al showed that al showed that 

Impacts depend on correlation between Impacts depend on correlation between 
environmental  benefits  and wealthenvironmental  benefits  and wealth
IF poorer farmer own land with High amenity IF poorer farmer own land with High amenity 
value they may gainvalue they may gain



Impacts on labor and Impacts on labor and 
consumersconsumers

If conservation program reduce If conservation program reduce If conservation program reduce If conservation program reduce 
employment poor land owner may gainemployment poor land owner may gain--
but ( landless) workers may losebut ( landless) workers may losebut ( landless) workers may losebut ( landless) workers may lose
If PES takes land out of production If PES takes land out of production ––
higher food prices may hit the poorhigher food prices may hit the poorhigher food prices may hit the poorhigher food prices may hit the poor
Working land program where farming Working land program where farming 
(f t ) ti  b t f   id (f t ) ti  b t f   id (forestry) continues but farmers are paid (forestry) continues but farmers are paid 
for green activities are better for the  poor for green activities are better for the  poor 
th  l d di i  th  l d di i  than land diversion programsthan land diversion programs



Dynamic considerationsDynamic considerationsyy

Poor may be late adopters and ES payment Poor may be late adopters and ES payment 
l d  id ti  f i d til d  id ti  f i d tiexcludes consideration of improved options.excludes consideration of improved options.

The benefits of ES program may vary in their The benefits of ES program may vary in their 
d i  fil  d i  fil  dynamic profile. dynamic profile. 

Some ES effort aim to induce a sustainable changeSome ES effort aim to induce a sustainable change
Oth  i  t  id  i k li fOth  i  t  id  i k li fOther aim to provide quick reliefOther aim to provide quick relief
Income may vary over time Income may vary over time 

C t t h ld fl t th  d i  t  f C t t h ld fl t th  d i  t  f Contract should reflect the dynamic nature of Contract should reflect the dynamic nature of 
benefits and income available to ES programbenefits and income available to ES program
ES d i  h ld id  i t f t ES d i  h ld id  i t f t ES design should consider impact of present ES design should consider impact of present 
performance on future earningperformance on future earning



Where can ES work for the Where can ES work for the 
poorpoorpoorpoor

Small number oflandlessSmall number oflandless
Elastic demand of food Elastic demand of food 
Poor farmers with sufficient land ofPoor farmers with sufficient land of

Low ag productivityLow ag productivity
High environmental amenitiesHigh environmental amenitiesHigh environmental amenitiesHigh environmental amenities

Working land programs that generate Working land programs that generate 
employment opportunityemployment opportunityemployment opportunityemployment opportunity



Projected funding for a Projected funding for a 
Agricultural programs  2008Agricultural programs  2008--20122012Agricultural programs  2008Agricultural programs  2008--20122012
Land retirement programs (CRP) and the Land retirement programs (CRP) and the 
Wetlands Reserve Program)$13 billionWetlands Reserve Program)$13 billionWetlands Reserve Program)$13 billionWetlands Reserve Program)$13 billion
Working land programs :Environmental Working land programs :Environmental 
Q li  I i  P  (EOIP) d h  Q li  I i  P  (EOIP) d h  Quality Incentives Program (EOIP) and the Quality Incentives Program (EOIP) and the 
Conservation Stewardship Program (CSP) $12 Conservation Stewardship Program (CSP) $12 
billibillibillion.billion.



Agricultural Programs:CRPAgricultural Programs:CRPAgricultural Programs:CRPAgricultural Programs:CRP
Budget:FY2008  $1,865,000   FY2009  $2,012,000Budget:FY2008  $1,865,000   FY2009  $2,012,000
Uses an Environmental Benefits Index to rank Uses an Environmental Benefits Index to rank 
producers' applications according to estimated producers' applications according to estimated 
environmental and cost performance. environmental and cost performance. 
Reduced phosphorus applications by 100,000 Reduced phosphorus applications by 100,000 p p pp y ,p p pp y ,
Tons/annuallyTons/annually
About 450 million Tons of soil conservedAbout 450 million Tons of soil conservedAbout 450 million Tons of soil conservedAbout 450 million Tons of soil conserved
Increased acres of riparian and grass by 2 Increased acres of riparian and grass by 2 
million acresmillion acresmillion acresmillion acres



Wetland conservation :Three Wetland conservation :Three 
llllenrollment programsenrollment programs

Permanent EasementPermanent Easement-- in addition to paying in addition to paying Permanent EasementPermanent Easement in addition to paying in addition to paying 
easment USDA pays 100 percent of the costs of easment USDA pays 100 percent of the costs of 
restoring the wetlandrestoring the wetlandrestoring the wetland.restoring the wetland.
3030--Year Easement. Year Easement. Easement paymentsEasement payments

75 t f t t  USDA l  75 t f t t  USDA l  75 percent of permanent easement. USDA also 75 percent of permanent easement. USDA also 
pays up to 75 percent of restoration costs.pays up to 75 percent of restoration costs.
Restoration CostRestoration Cost--Share Agreement. Share Agreement. for a for a 
minimum of 10  years to restore wetland USDA minimum of 10  years to restore wetland USDA 
pays up to 75 percent of the restoration  costspays up to 75 percent of the restoration  costs



Environmental Quality Environmental Quality 
i ( O )i ( O )Incentives Program (EOIP) Incentives Program (EOIP) 

Αϖολυνταρψ  χοστ σηαρ
Προγραμ.
Παψσ το ιμπροϖε:
Ανιμαλ ωαστε μνγτ,Ανιμαλ ωαστε μνγτ,
Ιρριγατιον ωατερ μνγτ,
Γραζινγ λανδ, 
Σ λ  Σοιλ εροσιον 
Σεδιμεντ χοντρολ,
,∃1.2 βιλλιον φορ 2008; 
,∃1.337 βιλλιον φορ 2009
, ∃1.45 βιλλιον φορ 2010;
, ∃1.588 βιλλιον φορ 2011, ∃1.588 βιλλιον φορ 2011
, ∃1.75 βιλλιον φορ 2012 



Conservation Stewardship Conservation Stewardship 
(CS )(CS )Program (CSP) Program (CSP) 

The CSP  is a paying to The CSP  is a paying to 
Undertaking additional conservation activities; Undertaking additional conservation activities; 
Improving, maintaining, and managing existing Improving, maintaining, and managing existing 

i  i i ii  i i iconservation activities.conservation activities.

CSP payments will compensate  for:CSP payments will compensate  for:
Installing and adopting additional conservation;Installing and adopting additional conservation;
Improving, and managing conservationImproving, and managing conservation
Adopting resourceAdopting resource--conserving crop conserving crop 
CSP payments to an individual or legal entity may CSP payments to an individual or legal entity may p y g y yp y g y y
not exceed $200,000 for all contracts entered into not exceed $200,000 for all contracts entered into 
during any 5during any 5--year period.year period.



Wishful thinking and the Wishful thinking and the 
t i t  f litt i t  f litconstraints of realityconstraints of reality

Economists bearer of bad newsEconomists bearer of bad newsEconomists bearer of bad newsEconomists bearer of bad news
You can not get rid of all the bad problems in You can not get rid of all the bad problems in 
one swoopone swoopone swoopone swoop

Sometimes there is a  real conflict between Sometimes there is a  real conflict between 
development and environment goalsdevelopment and environment goalsdevelopment and environment goalsdevelopment and environment goals
Preferences of policy makers to address several Preferences of policy makers to address several 
concerns simultaneously can not materialize unless concerns simultaneously can not materialize unless concerns simultaneously can not materialize unless concerns simultaneously can not materialize unless 
there are real synergiesthere are real synergies--
we need to find themwe need to find themwe need to find themwe need to find them



Short conclusionShort conclusion
Fi i l i i    ff i  l   Fi i l i i    ff i  l   Financial incentives are cost effective tools to Financial incentives are cost effective tools to 
achieve environmental objectivesachieve environmental objectives
Choice of incentive depend on political Choice of incentive depend on political 
economyeconomy
Cap and trade is not costing the treasury fundsCap and trade is not costing the treasury funds
PES can use to PES can use to PES can use to PES can use to 

Implement Cap and tradeImplement Cap and trade
address distributional and property right concernsaddress distributional and property right concernsaddress distributional and property right concernsaddress distributional and property right concerns

It may have negative distributional impactsIt may have negative distributional impacts
Require government fundings or initiativeRequire government fundings or initiative



Thank you


