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 Farmer input (tomorrow during the con-ference and by survey)
 Testing

They will distribute the tool in the summer of 2015 to farmers wanting to do a self assessment and to 
service providers that work with farmers on assessing farm energy use and making modifications to 
daily decisions that they have done in the past if the assessment shows a more efficient way to do them 
with less energy inputs.

Dr. Eric Garza was the second presenter for this session.  He did his presentation via a recorded video 
as he teaches classes Tuesday through Thursday at Green Mountain College in Vermont and was unable 
to attend the conference in person.  This too was a first for us but was done very efficiently and effec-
tively.  He went into the theory behind the assessment tool development.  He started out with a simple 
efficiency equation: 

Efficiency = ends/means

This can be converted for farm energy use and substitute dollars as a proxy for energy input and output:

Efficiency = Eo / Ed + Ei, 

where Eo = Energy output, Ed = Direct Energy inputs, and Ei = Indirect Energy inputs.

A holistic approach is used to capture all the energy inputs used by a farm to produce food energy. 
There is a bigger impact on the environment than just what energy use occurs at the farm.  For ex-
ample, there is a pollution cost to produce electrical energy used at the farm.  Indirect energy costs  
include such things as producing and distributing fertilizers, machinery, herbicides, and fuels before 
they arrive at the farm.  It is also necessary to use a common way to quantify different energy costs 
from disparate inputs, such as fuels, machinery, and labor.  For instance, fuel usage has both direct 
(burning it in a tractor) and indirect costs (extracting, refining, and distributing) associated with it.  
Farm labor has associated with it the energy burned by the worker to perform the various tasks on the  
farm, and also, if commuting back and forth from the farm, the energy used to get back and forth.   The 
annual cost of owning a piece of machinery needs a realistic estimate of its expected life span in years  
that is divided into the purchase cost to arrive at a yearly cost estimate.  Other physical structures, such 
as buildings, roads, bunker silos, and tower silos, use a wide array of building materials so the energy 
required to build them varies accordingly.

Three different farms were analyzed to show differences in energy efficiency: Vermont lamb farm, NY 
heifer farm, and VT dairy farm.  The Vermont lamb farm used 9.5 kilocalories (Kcal) of energy input to 
produce 1 kcal of food energy.  This is more than double the energy input (3.8 kcal) required on an 
average meat producing farm in the US.  The sheep farm transports sheep to some pastures, utilizing 
fuel. They also make meat deliveries. These are two areas that the farm may be able to change to 
increase their return on investment (ROI).  Dr. Garza emphasized that the metric used only counts the 
calorie value of meat sold, not meat produced.  Selling all of the meat produced would therefore have  
an impact on the farm’s data, and potentially decrease the amount of energy the farm uses to raise one 
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calorie of food.  Here economy of scale also plays a part as larger farms can more efficiently use energy 
and generally do not sell meat direct to consumers.

The New York heifer raising farm used 10.5 kcal of energy input to produce 1 kcal of food energy. 
However, this farm was not pasture-based but fed balage and hay to the heifers.  The operation would 
fare much better if they put their heifers on pasture to harvest the forage instead of either buying-in hay 
and balage or harvesting it themselves.  The weight gain the heifers made while at the farm was the 
proxy for food output value until they left to become producing dairy cows.

The Vermont pasture-based dairy farm was more efficient than the average US dairy farm.  It used 0.8 
kcal of energy input to produce one kcal of food energy in contrast to national average of 2.2 kcal of 
energy inputs to produce one kcal of food energy.  A dairy cow can produce a lot of milk for its body 
weight so the dairy enterprise has a built-in advantage in producing food energy from energy inputs. 
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