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Dimensions of Sustainability* and Dimensions of Sustainability* and 
Ecosystem ServicesEcosystem Services

�� Efficient allocationEfficient allocation
• Do benefits outweigh losses?  (Necessary, but not sufficient)
• Are service losses accounted for in BCA?

�� Sustainable scaleSustainable scale
• Can the whole weight of economic activities be borne by the 

ecological support system?
• Examine sufficiency/ nonlinearities/ collapse of services

�� Fair distributionFair distribution
• Are ‘losers’ justly compensated?
• Who receives the services?

*Herman Daly, 1992*Herman Daly, 1992
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FML Study GoalsFML Study Goals

�� Understand how current and projected land uses Understand how current and projected land uses 
affect the affect the ecosystems servicesecosystems services provided by provided by 
Midwestern Midwestern landscapeslandscapes

� Provide spatially explicitspatially explicit information that will 
enable EPA Regions and Programs to articulate 
sustainable approaches to environmental 
management

�� Develop Develop webweb--based toolsbased tools depicting alternative depicting alternative 
futures so users can evaluate tradefutures so users can evaluate trade--offs affecting offs affecting 
ecosystem services ecosystem services 
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Increases in corn plantings for 2007
(and proposed ecosystem services study area)

Spatial ScopeSpatial Scope
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Research Approach Research Approach ––
Alternative FuturesAlternative Futures

Scenario
Definition
• key questions
• users
• baseline

Scenario
Construction
• land cover/use
• crop practice
• climate?

Landscape
ecology
• terrestrial
• riparian
• wetland

Hydrology,
water quality
• runoff & basin
• ground water
• hydraulics 

Emissions,
air quality

Wildlife  

Water supply 

Natural areas 

Nutrient export 

Flood risk 

Soil productivity 

Carbon storage 

Food, energy 

Aquatic biota 

Human health 

Predator refugia 
Environmen-
tal Decision
Toolkit
• maps
• factor weights
• comparisons

Pilot studies,
assist users
• test & apply EDT
• compare options

Services Services 
(or near proxies)(or near proxies)
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Ensuring outcomesEnsuring outcomes

�� Engage stakeholders Engage stakeholders 
• USDA economists
• Biofuels industry
• Growers
• EPA regulators
• Extension

�� Ensure future scenarios are relevantEnsure future scenarios are relevant

�� Present analytical methods in form of userPresent analytical methods in form of user--
friendly, webfriendly, web--based toolsbased tools


