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Background

 Global warming

 higher temperature

 more intensity of precipitation

What farmers could do? 

 “leave it”: do nothing

 “live it”: adapt to it

 How? 

 switch crop land to pasture land or mix

 lower cattle stocking rate (=animal/acre)
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Literature Review

 Crop production shifts over space

 McCarl and Reilly (2008) 

 Reilly et al. (2003) 

 Livestock production loss

 Mader et al. (2009)

 Land use changes among crops, livestock and 
forest

 Seo (2010) etc.
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Research Questions

 How do climatic factors impact livestock 
management? 

 land use allocation decisions between crop and 
livestock production 

 cattle stocking rate

 Under projected climate change, what are 
the directions and magnitudes of likely 
adaptation?
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Random Utility Model

 Assume the net revenue from agriculture 
operation    can be written as,

 The probability of choosing operation    is

 Fractional Multinomial Logit estimation with
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Source:  Redfearn and Bidwell 

Economics of Stocking Rate
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Data

 Panel data
 5 agricultural census years

 over 200 crop production districts

 Livestock management data
 land use: crop land, pasture land, total land

 cattle stocking rate

 market value of crop and livestock products

 Climate data
 temperature (F), precipitation (inch)

 extreme hot days, Palmer drought index,… 
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Results1: climate effects

Asterisk of ***, ** and * represents significance at 1%, 5% and 10% confidence level, respectively, 
and robust standard errors are in parentheses.
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Nonlinear Climate Effects
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Results1: other effects

Asterisk of ***, ** and * represents significance at 1%, 5% and 10% confidence level, respectively, 
and robust standard errors are in parentheses.

(w/o) (w/o)APE
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Results2: climate effects

Asterisk of ***, ** and * represents significance at 1%, 5% and 10% confidence level, respectively, 
and robust standard errors are in parentheses.
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Results2: other effects

Asterisk of ***, ** and * represents significance at 1%, 5% and 10% confidence level, respectively, 
and robust standard errors are in parentheses.
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Projection of Adaptation

 Climate data 

 the third version of Hadley Center Coupled 
Model (HadCM3)

 changes of temperature and precipitation

 Timelines

 2010-2039, 2040-2069, 2070-2099

 SRES scenarios

 B1, A1B, A2
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Adaptation Possibility
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Conclusion
 Analysis  over observed data suggest prior 

changes in climate have potentially caused 
current livestock management changes

 Projected climate is likely to play an even 
greater role in the future

We expect less crop land, more pasture land 
and lower stocking rate under projected 
climate change

 Fractional Multinomial Logit (FMNL) Model 
lets us estimate the substitution effect 
between crop and pasture land use
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Discussion

 Alternative adaptation strategies include 
changing livestock species, moisture, soil and 
water management, etc. 

 Adaptation could in turn affect climate 
change, especially through land use changes, 
which could impact mitigation results

 Climate change policies should consider the 
interacted effect of adaptation and mitigation
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Questions & Comments?

Thank You !
mujh1024@gmail.com


