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* Water and Climate Change (Bates, el al. 2008, Field, er al. 2014)

— Documented changes
* Change 1n precipitation patterns
* Extreme weather events
* Reduction of snow cover

* Changes in soil moisture
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* Water and Climate Change (ates, el ai. 2008, Field, et al. 2014)

— Expected changes

* Increase in precipitation in high latitude areas, decrease in
low latitude areas. For other areas high uncertainty.

* Increase of precipitation intensity and high variability

* Glaciers surface 1s likely to decline (long term water
supply)
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* Water and Climate Change

(Bates, el al. 2008; Field, et al. 2013)

The new climate conditions will likely have serious
impacts on agriculture and food supply.

Impacts on human welfare

Universidad del Desarrollo — Chile / UDD — IDRC: eec2 Water Project 3/16/2016



Model: Non-Linear Ag. Supply Model

* Agricultural Supply Model
— Uses the last available information for Chile
— Sensitivity analysis

— Climate shock: changes on agricultural yields
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Model: Non-Linear Ag. Supply Model
* Model Structure
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Model: Non-Linear Ag. Supply Model

* Model Specification
* 256 municipalities (36 provinces, 10 regions).

e 22 agricultural activities
* Annual crops (10)
* Fruits (10)
e Forest (2)

* Total agricultural land: 3,3 million ha.
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Data and Results

* Information Sources
— Agricultural Census (2007): Area, yield, production
— ODEPA (2010): costs, production systems, labor intensity
— ODEPA (2010): prices
— Various sources (1995,2008 2011): elasticities
— Santibafiez et al. (2008): climate shock
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Data and Results
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Data and Results

* Main Results: Land Allocation Change
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Data and Results
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Data and Results

200%
& Alfalfa
150% +
& Common Bean
100%
Maize
0% & at
Annual Crops
“r\-L - - - _ - S . - & I:ll..ll-\.lll.l..l p
Norfigm Fone Central Zonc = Southern Zone
=50 I ‘ Rice
_100% 4 | | Sugar Beet
Wheat
-150%

Universidad del Desarrollo — Chile / UDD — IDRC: eec2 Water Project 3/16/2016



Data and Results
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Data and Results
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Data and Results

* Agricultural Net Income

Basehne Chmate change
Region (mullhion USD) {million USD)
Alacama 13 4
Cogquimbao 112 46 -37%
Valparaiso 202 156
Metropolitana 186 IT1 o
Libertador General Bernardo O Higgins L1t 373 -12%
Maule 430 3498
Biobio 453 404
La Araucania 297 363
Los Rios 105 130 20%
Los Lagos Sl 131
Total 2235 2176
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Data and Results

* Sensitivity Analysis

— Using Monte Carlo Simulations for changes on
agricultural yields (400 scenarios).

— Probability Distribution Function assumed: GAMMA
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Data and Results
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Final Remarks

* Results are consistent with previous studies for Chile

— Chilean agricultural sector 1s vulnerable to climate change

* Small aggregated impacts on total production and total
Income

* Large distributional effects across regions and activities

— Fruits producers will be worse-ofif than crop producers
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Final Remarks

* This paper only considers autonomous adaptation,
planned adaptation should be considered in further
studies.

* More agronomic studies are needed 1n order to improve
the water-yield representation.

* Water markets are a strong adaptation option, its
inclusion requires more information about prices,
transactions, and geographic allocation
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