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U.S. Agriculture 
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1. Background 
 

Agriculture  emits about 6 %  of the total U.S. 
greenhouse gases. 

 
The  sector  agriculture is prompt to permit 
acquisition  for  emissions 100 tons and 25,000 
tons of COe per year 
 
Impact of such regulation depends on the ability 
to reduce GHG  ie  efficiency 
 

 

2. Objective    
 
 

To  measure the ability of  reducing GHG 
Emissions   

 
 

3. Approach   
 

Stochastic Translog Output Distance Function 
Maximum Likelihood   Estimation using  Frontier 
in  R (Coelli  and Hanningsen 2013) 
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x*=x*ym , b*=b*ym , y*=y/ym 

 

 

𝑻𝑬 𝒊𝒕 = 𝒆𝒙𝒑(−𝒖𝒊𝒕) 
 
 
    TE: Technical  Efficiency 

 

 
 
 

Hyperbolic Output Distance Function 

 
 
 
 
 
 
 
 
 
 
 
 
  
3. Data  : State-Level  Data 1990-2004 

 
• Greenhouse Gases Emissions (EPA) 

   Methane and  Nitrous Oxide 
 

• Conventional   Inputs and Outputs (ERS 2010) :  
 Index of Outputs 
  Indices of Capital, Land, Labor  and 

Intermediate Inputs 

4. Results   
Efficiency  scores  under different Models 
 
 
 
 
 
 
 
 
 
 
 

          

 
 
 
 

  
 
 

 
 

 
US Average GHG Efficiency Potential 

Improvement 1990-2004 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Conclusion  
 

On  average  the  US  Agriculture  has  
room  to  expand  livestock  and  crops 
production  and simultaneously  reducing  
inputs  and GHGs emissions. 
 
This  potential differs from states 
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Contraction of inputs Contraction of GHGs Expansion of Good Outputs

0.64

0.66

0.68

0.7

0.72
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Model 1
Contracting
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GHG and
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ignoring
GHGs
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