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Computable general equilibrium model based on IMPLAN
data

IMPLAN data familiar to city and regional planners

CGE can be customized to region

Sector and structure

Detailed down to zip-code

Link to land use to determine K load

As a function of market incentives as well as taxes and
subsidies
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The source of data: IMPLAN
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IMPLAN Data-15 Agricultural sectors
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359 Non-agricultural sectors
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SAM based Computable General Equilibrium Models

Social Accounting Matrix SAM as data base

Loosely based on Walrasian model of general economic
equilibrium

Wide variety of assumptions on how out of equilibrium
adjustment takes place

Limited appeal to dynamic optimization as in DSGE
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Dynamic CGEs

Must have
stock-flow
relationship

Updated at each
sweep of the
model

Calibrated to time
series

Must account for
tech change and
productivity
growth
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Model in Excel and GAMS
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Dual role for investment

Short-run: Contributes to aggregate demandm Y

Long-run: Contributes to capacity, Q

Population flows also affect capacity

u = Y /Q
Model stationary values of u

This is the basic approach
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Equilibrium in the short run

u = AD/Q

u(K ,L)

A(u)+C (u)+I (u)−M(u)+Ḡ+X̄
Q

ue u = 1

450

A = intermediates,C = consumption, I = investment,M =
imoprts,G = govt,X = exports,Q = capacity ,AD = demand
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Change in capital

Kt+1

Kt

I − δK

I

K = capitalstock
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Change in labor

Lt+1

Lt

nLt

L = labor
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Change in capacity

Q(Kt , Lt)→ Q(Kt+1, Lt+1)

With AD growth equal to growth in Q

u remains constant

Model raises exogenous components of aggregate demand

Until u is stationary
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Nominal GDP in Vermont
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Real GDP in Vermont

y = 0.0233e0.0069x 
R² = 0.99902 
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House Prices in Franklin County
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Impact of Irene
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Economic impacts of Global Warming
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Scaling laws and Climate Change

Internal migration in the US intense

Driven by oil price in the 1980s

Gave way to the Sunbelt phenomenon

Population will drive everything

Scaling laws are key to understanding the impact

Bill Gibson University of Vermont



Scaling laws and Climate Change

Internal migration in the US intense

Driven by oil price in the 1980s

Gave way to the Sunbelt phenomenon

Population will drive everything

Scaling laws are key to understanding the impact

Bill Gibson University of Vermont



Scaling laws and Climate Change

Internal migration in the US intense

Driven by oil price in the 1980s

Gave way to the Sunbelt phenomenon

Population will drive everything

Scaling laws are key to understanding the impact

Bill Gibson University of Vermont



Scaling laws and Climate Change

Internal migration in the US intense

Driven by oil price in the 1980s

Gave way to the Sunbelt phenomenon

Population will drive everything

Scaling laws are key to understanding the impact

Bill Gibson University of Vermont



Scaling laws and Climate Change

Internal migration in the US intense

Driven by oil price in the 1980s

Gave way to the Sunbelt phenomenon

Population will drive everything

Scaling laws are key to understanding the impact

Bill Gibson University of Vermont



Scaling laws

Rural urban mobility accelerating

by 2050 50 percent of popuation of Earth in cities.

Traditional sectors, agriculture, mining and manufacturing

Scale sub-linearly with urban growth

Services scale sub-linearly with urban growth

Tourism income elastic...depends on discretionary income

Scales superlinearly
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Link phosphorus emissions to change in output

Fixed coefficients depending on practices

Gross delivery–not yet connected to lake model

Repsonsive to change in sectoral composition

Use same coefficients as Asim-2007

Doesn’t factor in TMDL

Also held constant
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Phosphorus

y = 0.0069e0.0071x 
R² = 0.99937 
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Questions, suggestions?

Thank you!


