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Domains of Climate Change

• Study examined a 
relatively narrow mix of 
domains

– Precipitation (water 
availability) directly 
affects economic 
activities

• Sectors chosen are 
most economically 
affected by water 
shortages



Complete Economic Impact 
Modeling Process

• Data flows between: 

– Hydrology (Sandia analysis of IPCC climate models) 

– direct economic impact (Sandia economic pre-
modeling), and 

– macroeconomic modeling (REMI)

Sandia Hydrology 
Models

•Crop productivity

•Water availability

•Hydropower Production

Climate-to-Economic 
Impact Model

•Changes in crop 
production

•Changes in industrial 
output, intermediate 
demand, and production 
costs

Macroeconomic 
Modeling

•National and regional 
changes in employment, 
GDP, and income

•Changes in regional 
population



Modeling Economic Impacts from 
Hydrology Forecasts

• Uncertainties are reflected in the outputs of the 
hydrology models, which are used as inputs in 
economic modeling

Sandia Hydrology 
Models

•Crop productivity

•Water availability

•Hydropower Production

Climate-to-Economic 
Impact Model

•Changes in crop 
production

•Changes in industrial 
output, intermediate 
demand, and production 
costs

Macroeconomic 
Modeling

•National and regional 
changes in employment, 
GDP, and income

•Changes in regional 
population



Sandia Hydrology Models Output Variables



Modeling Economic Impacts from 
Hydrology Forecasts

• The Climate-to-Economic Impact Model is a type of 
“pre-modeling” by making economic sense of 
hydrology models

– Forecasting direct economic impacts

Sandia Hydrology 
Models

•Crop productivity

•Water availability

•Hydropower Production

Climate-to-Economic 
Impact Model

•Changes in crop 
production

•Changes in industrial 
output, intermediate 
demand, and production 
costs

Macroeconomic 
Modeling

•National and regional 
changes in employment, 
GDP, and income

•Changes in regional 
population



Climate-to-Economic Impact Modeling 

• For agriculture, decreased production and 
increased production costs (due to transportation 
costs) were estimated

• For industry, consequences of using backstop 
technologies were estimated, e.g.,

– Retrofits to dry cooling and once-through cooling

• (These have potentially negative environmental 
externalities)

– Increase in desalination

– Substitution from hydropower production



Modeling Economic Impacts from 
Hydrology Forecasts

• Regional Economic Models, Inc. (REMI) model used 
to model broad economic/demographic effects.

– REMI is a dynamic, 51-region model that creates 
annual forecasts to 2050.

Sandia Hydrology 
Models

•Crop productivity

•Water availability

•Hydropower Production

Climate-to-Economic 
Impact Model

•Changes in crop 
production

•Changes in industrial 
output, intermediate 
demand, and production 
costs

Macroeconomic 
Modeling

•National and regional 
changes in employment, 
GDP, and income

•Changes in regional 
population



Selected Results: Change in 
National GDP (from base case)
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National GDP ranges from $14.3T to $52.6T in the REMI standard regional control.



Selected Results: Change in National 
Employment (from base case)
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National employment ranges from 178M to 276M in the REMI standard regional control.



Selected Results: Change in Regional 
Population (from base case, 1% run)



GDP Impacts and Summary Risk (2010-2050)


