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GEAM Progress

Model now calibrated to 15 years of data

...at the zip code level

Can distinguish watershed and non-watershed

For both New York and Vermont

Back propagation partially successful to get confidence
intervals

Pigouvian taxes now built into model
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Beneficial to water quality
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Economy will become less intensive in phosphorous
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Tourism land use in watershed estimation
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Tourism land use in watershed growing
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Share of value added in watershed falling
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Legacy P is the real issue
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GEAM Progress

A wide variety of new taxes and subsidies built into model

Specific commodity in a specific activity can now be taxed.

BMPs now explicit in model

Can ask what happens to government budget

...when taxes are implemented

Can examine the change in demand when BMPs are
introduced
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Example of how the GEAM models BMPs

Raise intermediate purchases of manufacturing

If not imported must be produced locally

Total regional GDP falls

Total P loading increases

Why does this happen?

Because P is tied to intermediate goods and if locally
produced, they add to the P loading in the model.
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BMP can increase P loading

Have to assume that P loading coefficient ρ falls significantly

Must offset rise due to production of intermediates

Table: Change in mean P1 loading and GDP

ρ2 Mean P GDP

0 0 -0.01
10 -0.67 -0.01
25 -1.67 -0.01
50 -3.36 -0.01

Notes: 1. Percent. All improvements fall

over time. 2. ρ = P per unit of land.
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Pigouvian taxes

P is a classic externality

Goods that are produced without internalizing the cost of P
are too cheap

Their prices should rise to reflect externalized costs of
production

Efficiency losses are do to unpaid social costs

Regional GDP is higher than it should be for efficient
allocation of scarce resources

Raise taxes on use of inputs to internalize the externality
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Pigouvian taxes on agricultural imports

Table: Change in mean P1 loading and GDP

Tax Mean P GDP

1 -0.00002 0
3 -0.00006 0

25 -0.00460 0
100 -0.01780 0

Notes: 1. Percent. All improvements fall

over time.
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Conclusions (preliminary)

Neither BMPs nor Pigouvian taxes are like to solve the
P − loading problem

Both are weak effects

Even with extreme settings do not significantly reduce legacy
phosphorus

More rapid growth global warming will make the problem
worse!

Next step: measure the upper bound on the size of the
externality.

No simple economic solution to the P-loading problem
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