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Goals Advance RuFaS Economic Module

Conduct ecological economic analysis of 
dairy farm costs for alternate portfolios of 
management practices

Develop a DSS module for RuFaS that 
predicts the ecological economic costs and 
benefits for user-defined portfolios of 
management practices.



Economic Module Components

Capital Costs ?

Operating Costs Energy | Water | Feed | Labor (?)

Revenues Milk



RuFaS Modules links with Economics

NUTRIENT
CYCLE

Milk Production
Water Use
Energy Use
Labor (?)

Feed Purchased
Energy Use
Labor (?)

Water Use
Energy Use
Labor (?)

Water Use
Energy Use (?)
Labor (?)



Energy Cost

•Electricity
•Natural Gas
•Gasoline
•Diesel
•Propane



Modeling Electricity Cost at State Level



CONUS Energy Cost Forecasting

OR



Water Cost



CONUS Modeling of 
Water Cost at State Level



• Limited Data

• State Level Mean Water 
Cost per acre/foot is a 
viable option

• Linear trend of State
mean water cost based on
2003, 2008, 2013, and 
2018

CONUS Water Cost Forecasting



• Linear trend of State mean water cost 
for 2003, 2008, 2013, and 2018

• Sensitivity analysis for some states of 
the mean estimation
Ø Condition n≥30 and bins>3
Ø Chebyshev's inequality

Sensitivity Analysis of Water Cost Forecasting



Feed Cost



Acquired Prices for RuFaS Feed Items
ADM
Blood Meal

Fats and Oils

Calcium carbonate

Dicalcium Phosphate, dibasic

Calcium Phosphate monobasic

Calcium Sulfate, dihydrate

Magnesium Oxide

Potassium Chloride

Sodium Bicarbonate

Sodium Phosphate, Monohydrate

Potassium Sulfate

Ammonium Chloride

Calcium Chloride dihydrate

Whey

USDA Agricultural Marketing Service
Alfalfa Meal Feather Meal

Almond Hulls Fish Meal

Barley Linseed Meal

Beet Pulp Meat and Bone Meal

Cane Molasses Meat Meal

Canola Meal Oats

Corn Rice Bran

Corn Distillers Dried Grain Soybean Hulls

Corn Gluten Feed Soybean Meal High Protein

Corn Gluten Feed Meal Soybean Meal Low Protein

Yellow Corn Hominy Feed Soybean Oil

Cottonseed Meal Sunflower Meal

Cottonseed Whole Wheat Bran

Wheat Middling

Different Sources Varying temporal span

Varying temporal step No automated way to 
pull information for 

some feed items



Milk Price



Modeling Milk Prices at Reporting Areas Level



Ecological 
economic 
analysis 
of dairy 
farm costs



• Feed Storage
• Animal
•Manure
• Crop & Soil

Management 
Practices



Environmental Quality 
Incentives Program Data Set

247 practices in the 
dataset

45-75% of the 
implementation cost



Discussion

• Simulation timeframe?
• Management Practices Cost – Missing USDA data key?
• Detailed water cost information from USDA?
• How to take into account labor cost for RuFaS v1.0?
• Exogenous regressors for mailbox milk price?
• Inflows (Outflows) from (to) the other RuFaS components?

Image: 
USDairy.com



Thank you for 
your attention!


