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The Five Major Modules of GCAM
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Approach to Modeling Agricultural Heat-Stress
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Biophysical shock in labor productivity and crop yield in 2100
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Relative and absolute changes (Ref = 0) in GDP over time
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Relative and absolute changes (Ref = 0) in GDP over time
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Decomposition of
absolute GDP changes:
Factor Rewards
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Decomposition of absolute global GDP changes:
Factor Reward Approach
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Decomposition of absolute regional GDP changes:

Factor Reward Approach
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Global agricultural [abor
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Relative changes in total return to labor from heat stress
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Absolute land use change due to heat stress
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Relative changes in cropland due to heat stress




Decomposition of
absolute GDP changes:
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Relative changes in agricultural market outcomes
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Relative changes in agricultural trade outcomes

Expert quanlity
North America - ]

Import quantity Import value

Europe -
Reforming Economies - -
Pacific OECD -
Middle East - -
China+ - - - 0
South Asia - -
Southeast Asia |
Africa - -
Latin America -

Other crops -
Livestock |

Key crops |
Key crops 1

Key crops -

Other crops |
Livestock -

Other crops -
Livestock

Livestock

Key crops
Other crops -




Absolute changes in agricultural trade volume
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Absolute changes in agricultural trade value
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Key Findings

e Agricultural Heat Stress reduces Global GDP and disproportionately in
tropical regions.

* The preponderance of GDP loss comes through lost agricultural labor
productivity.
e Labor is shifted toward the agricultural sector to make up for lost
productivity.
e Agricultural wages per hour worked rise.
* Aggregate returns to labor decline.

* The value of agricultural output increases.
* Higher prices more than offset reduced production.

* The value of agricultural sector exports declines in tropical regions
and rises in temperate regions.
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DISCUSSION
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Relative changes in GDP (Ref=0) in 2100
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