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Decision Support for Economic 
and Environmental Impact of 
Tractor Guidance on Small 
Crop and Livestock Farms

By Karen Lindsay, Michael Popp, Amanda 
Ashworth and Phillip Owens

Southern Agricultural Economics Association Annual Meeting, 
Jacksonville, FL, Feb 4-6



Introduction and 
Objectives
 Tractor guidance (TG) is to:

 Improve yield
 Reduce input use
 Extend workdays

 Using existing literature and a growing body of field 
observations, a decision support software was developed to:
 assess economic feasibility of TG investment (incl. min. acreage 

required)
 automate sensitivity analysis using farm-specific operating conditions
 calculate breakeven yield, input cost savings and equipment 

efficiency gains
 quantify environmental impact



Tractor Guidance Analysis DSS 



Tractor Guidance Analysis DSS 
Choose from Corn, Cotton, 
Soybean, Sorghum, Peanuts, 
Rice, Wheat and Establishing 
Pasture or Hay

Set acreage, price 
yield and other input 
costs or remain with 
defaults.

Choose field 
characteristics.



Tractor Guidance Analysis DSS 
Monitor 
profitability of 
TG

Navigate the 
program

Built-in Tutorial



Machinery Selection



Machinery Selection

Focus is on Tractors, 
Tractor Guidance, 
Planting, Chemical 
and Fertilizer 
applications

Track cost/acre and 
per hour incl. 
ownership charges



Example:  Tractors



Example:  Implements & 
Efficiency Parameters

Modify ownership 
parameters, fuel use 
and associated tractor, 
guidance technology 
and efficiency gains



Partial Budget - Corn



Output Analysis



Output Analysis



Output Analysis



Output Analysis



Output Analysis

CORN SOYBEAN

DECREASE IN CARBON EQUIVALENT 
GREEN HOUSE GAS EMISSIONS 

( L B S / A C R E )



Conclusions

 These results show that economic and environmental 
impacts depend on:
Farm size
Equipment use
Crops grown and crop inputs selected

 Impacts are difficult to quantify

 Informing users of estimated impacts of TG use, adoption 
of this technology is expected to increase



Breakeven Output
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