Linking Ecological and Economic Models that
Support Conservation Auctions to Reduce
Harmful Algal Blooms in Lake Erie
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How does this framework apply to Lake Erie?
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Classic externality problem: Agricultural nutrient loss
IS the primary source of phosphorus in Lake Erie that
fuels harmful algal blooms (HABS).

Farmers have property rights.

Conservation programs and payments for
environmental services.




Models and pay-for-performance conservation

~75% agricultural
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What types of models are needed?

«+ Economic models
Budgeting model of direct costs of conservation BMPs
Farmer decision models

+» Ecological models
~leld run-off model
n-stream nutrient transport model
_ake algal bloom model (WLEEM)




Linking models to inform conservation auctions

Procurement (reverse) auction

Allows multiple landowners (sellers of environmental
services) to compete for land conservation contracts

from one buyer.

Bid are selected based on the
payment requested and predicted
environmental benefits.

— Requires biophysical models




Integrating models to pay-for-performance

Conservation Auction

Conservation
Step 1: Producers submit bids I Practices Environmental

Step 2: Bids are evaluated “e P * Type Improvements
Step 3: Bids are ranked e Land area

Step 4: Some bids are accepted
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(farmer specific)

Predicted
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Using ecological models to inform auctions

Conservation Auction

Conservation
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Maumee SWAT Model Conceptual Diagram
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Integrating models to pay-for-performance

Conservation Auction .
Conservation

Step 1: Producers submit bids | Practices Environmental
Step 2: Bids are evaluated “e P * Type Improvements

Steo 3: Bids are ranked e Land area
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Biophysical models supported pilot auctions

Analyzed farmer preferences
for different types of
conservation incentives.




SWAT Models Total Phosphorus Yield for Mock Farms

Mock farms — control
heterogeneity for the
experiment.
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Cost-effectiveness: Some sites provide much better
value for money

Bids are ranked based on the cost of reducing each
250 pound of TP runoff
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Real conservation auctions in the Lake Erie Basin




Models predicted reductions in runoff

Scenarios tailored to individual fields
«» The baseline required information about current management.

Bids ranked on the cost per pound of bioavailable
phosphorus reduction (SWAT modeling by LimnoTech)

» Some very low P removal - Extremely expensive

» Predictions were very sensitive to assumptions about
subsurface phosphorus movement.



Improving future modeling

+» Need accurate models of subsurface drainage and how it
affects movement of soluble phosphorus

P Yield Reduction & Ranking (@ Tiffin River mouth)
Tile SRP Boundary = 150 ug/L Tile SRP Boundary = 500 ug/L

Net P Yield _ : Net P Yield _ :
Bid # BMP Type Decrease Cost:Ben | Bid Decrease LosslEen Sl

(Ib/yr)

($/Ib/yr) Rank ($/Ib/yr)  Rank

(Ib/yr)

1 Drain management $1,137 8
2 Drain management $406 2
3 Drain management $2,310 11
4 Drain management $439 3




Modeling participation

+» Farmers have to make two participation decisions
1) Wil I apply for the program?
2y WIill I enroll in the program and comply?

+» ldentify participation barriers and deterrents.
«» Coordination among multiple land managers is costly.



Online tools inform land managers
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Integrated models help pay-for-performance

Conservation Auction

Costs to adopt Conservation
BMPs P Step 1: Producers submit bids Practices Environmental

(farmer specific) Step 2: Bids are evaluated e * Type Improvements

Step 3: Bids are ranked e Land area
Step 4: Some bids are accepted !
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models
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What questions
do you have?

Contact:
Leah H. Palm-Forster

Michigan State University
Agricultural, Food, & Resource Economics

email: leahmh@msu.edu
website: www.leahpalmforster.wix.com/leah



