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How to analyze ES interactions? 
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Comparing pairs of value at different 
spatial units/time

Identifying Pareto-
optimal 

configurations

Defining 
boundaries of 
possibility set

• Different approaches can describe ecosystem services interactions differently



Application in Costa Rica

• Modeling of 6 
ecosystem services 
using InVEST (Sharp et al. 2014)

• 4 observed land-use 
maps in 1986, 1996, 
2001 and 2008

• 32 contrasting land-use 
scenarios
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Frontier and envelope curves

• Frontier curves exist only for tradeoffs (in red)
• Threshold effects in moderate and non-monotonic tradeoffs
• Frontier curves poorly reflect the range of possible ecosystem services levels
• Envelope curves are more generalizable (in black)



• Observed situations  far from optimal
• Not explained by rational optimization (social constraints)
• Possibility sets include socially unacceptable situations
• How to consider these constraints in the analysis?

Position of observed land-uses 


