
Renewable Energy Sources 
from the Farm 

Farmers, especially in the Southeast, are intensely interested in alternate fuels 

generated from farm products. Wide variations in cost make the economic 

feasibility of alcohol from corn questionable. Gas from wood is an attractive 

alternative to natural gas. 

Energy is a signif icant cost in all farm operat ions. 
Direct use of fuels to power farm machinery 
may amount to as much as 15 percent of total 
crop p roduc t ion costs. W h e n costs of materials 
der ived f rom pe t ro leum and/or natural gas are 
inc luded (insecticides, herbic ides, pesticides, 
and most n i t rogen fert i l izers), nearly 50 percent 
of the costs of p roduc ing cot ton in the South-
east is direct ly dependent on energy prices. 
Farmers are intensely interested in alternate 
fuel sources that may promise to cut the i r 
energy expendi tures and especially in those 
fuels that can be generated direct ly on the farm. 
It is technical ly possible to get energy f rom 
renewable farm products, bu t is i teconomica l ly 
feasible? 

Alcohol from Farm Products 

Farm p roduc t ion of alcohol f rom locally pro-
duced products is one possibi l i ty that has been 
of part icular interest to farmers. The alcohol can 
be mixed w i th gasoline to stretch fuel suppl ies, 
thereby reducing expendi tures for commercia l 
fuels. A n u m b e r of on-farm stills have been 
erected for the purpose of conver t ing high-
starch materials to alcohol . Corn is the most 
common ly used raw produc t , a l though alcohol 
can be produced f rom almost any type of 
vegetable material that contains starch or 
sugar. 

Thus far, results f rom attempts at alcohol 
p roduct ion have varied over a w ide range, and 
economic feasibil i ty is quest ionable even under 
the best results obta ined.1 O n e bushel of corn 

' Based on a presentation by Dr. William Givan, Economics ot Farm Renewable 
Energy Sources,'' Georgia Cooperative Extension Service, at the Georgia Chapter 
ot American Society of Farm Managers and Rural Appraisers, January 27,1981. 

produces f rom 1.0 to 2.5 gallons of ethanol 
(pure alcohol w i t h o u t water), depend ing upon 
the eff ic iency of the operat ion. The main by-
produc t is 20 to 30 gallons of "s t i l lage, " a l iquid 
made up of dist i l lers' grains, d is t i l lers 'solubles, 
and water . The stillage has some value as animal 
feed, pr incipal ly because of the prote in content 
of the grain that remains in the so lu t ion. It is 
d i f f icu l t to uti l ize the stil lage, however , since it 
cannot be stored for longer than two or three 
days w i t h o u t spoilage unless it is dr ied. Its high 
water conten t keeps most of even the largest 
farm animals f rom consuming enough of the 
l iquid di rect ly to gain suff ic ient nut r i t ion f rom 
it, and the energy requ i rement for dry ing the 
solut ion is about equivalent to the energy 
ut i l ized in the or iginal dist i l lat ion process. 

Specific costs of alcohol p roduc t ion vary 
depend ing on the pr ice of corn wh ich accounts 
for 40 to 60 percent of the total. Dur ing the past 
year, the price ranged between $2.75 and $3.75 
per bushel. The raw product cost of the f inal 
p roduct ranges between $1.10 per gallon in the 
most ef f ic ient operat ion and $3.75 per gal lon. 

Costs of fuel for heat to speed up the conver-
sion process range between 10 cents'and 40 
cents per gal lon, depend ing on the eff ic iency of 
the operat ions and the type of fuel employed. 
O t h e r variable costs, inc lud ing labor and addi-
t ives, range between 5 cents and 20 cents per 
gal lon. Fixed or overhead costs add another 20 
cents to 50 cents. A l together , alcohol p roduced 
f rom corn may cost as l itt le as $1.55 per gallon if 
p roduced under ideal circumstances, or it could 
costas much as$5.05pergal lon if all i t emscome 
in at the high range. In most cases, costs have 
been on the high side of the range. 

A fur ther disadvantage is that alcohol pro-
duces less energy than gasoline or diesel. A 
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gallon of regular gasoline generates 124,000 
BTU, number 2 diesel gives 139,000 BTU, whi le 
pure alcohol gives 85,000 BTU. Alcohol at 190 
proof and 160 proof gives 81,000 and 68,000 
BTU, respectively. Some gains in eff iciency of 
combust ion are realized f rom gasoline and 
alcohol mixtures, but even so, a gallon of 
alcohol supplies only about two-th i rds of the 
energy obtained f rom a gallon of regular 
gasoline. Thus, even at the lowest product ion 
cost of $1.55 per gallon, alcohol is an expensive 
substitute for the regular gasoline it is intended 
to replace. 

Farmers may get some addit ional payback 
from the stillage by-product used as feed, but 
most farmers are not equipped to handle the 
product w i thou t expensive addit ional invest-
ment and operat ing costs. A fur ther p rob lem is 
that the stillage cannot be simply discarded 
wi thout creating serious problems of environ-
mental pol lu t ion. 

Tax credits available to alcohol producers are 
addit ional cont r ibut ions toward economic 
feasibility. An investment tax credit amount ing 
to 20 percent of the investment in equ ipment is 
available to producers in the first year of opera-
t ion. In addi t ion, an income tax credit is avail-
able to users amount ing to 40 cents per gallon 
for use of alcohol that is 190 proof or greater and 
30 cents per gallon for use of alcohol under 190 
proof. To raise alcohol to 190 proof or above 
approximately doubles the total energy uti l ized 
in disti l lation. 

Vegetable Oils f rom Oilseeds 

The vegetable oils obtained f rom crops such 
as soybeans, cottonseed, sunflowers, and 
peanuts have been used successfully in a mix-
ture with number 2 diesel fuel to power diesel 
engines. Some engines have allegedly been 
operated on 100 percent vegetable oil. Al-
though some engine problems may result f rom 
cont inuous usage of vegetable oil fuel mixtures, 
many believe that these problems can be over-
come relatively easily. 

The major obstacle to widespread usage of 
vegetable oils as a substitute for diesel fuel is the 
higher cost of oils. The cost of soybean oi l , the 
cheapest of the alternatives available commer-
cially, ranged between $1.50 and $2.30 per 
gallon dur ing 1980. In mid-January of 1981, 
farmers paid an average of $1.06 per gallon for 
diesel fuel and the spot price of soybean oil was 

about $1.85 per gallon. Clearly, farmers cannot 
save money be replacing diesel fuel w i th veget-
able oils at current prices. Vegetable oils could 
serve as a temporary backup fuel supply in the 
event that pet ro leum supplies were curtai led or 
cut of f . Over the long run, however, prices of 
food products such as vegetable oils seem likely 
to increase also as pet ro leum prices rise. 

Gas from Wood 

A hospital at Rome, Georgia, has successfully 
exper imented w i th a w o o d gasification process 
which replaces natural gas and n u m b e r 2 f u e l oil 
as the primary means of heating.2 Wood is 
harvested and run through a ch ipper , then 
hauled to the use site where it is fed green into 
the gasification unit . Combust ion of the w o o d 
chips themselves generates heat that drives 
gases f rom the w o o d and through a pipe to a gas 
burner which provides the heat source for the 
hospital. Costs of the gas f rom wholet ree w o o d 
chips averaged $2.04 per mi l l ion BTU in 1980 as 
compared wi th $3.50 and $6.20 per mi l l ion BTU 
f rom natural gas and number 2 fuel oi l , respec-
tively. The investment in the w o o d gasification 
unit itself was not included in the cost of fuel 
f rom w o o d chips, but the investment costs 
allegedly wou ld be recovered over a four-year 
per iod f rom the savings generated th rough the 
use of w o o d chips. 

It is uncertain that w o o d chips w o u l d con-
t inue to be available at 1980's prices if use were 
to expand sharply. The cost increased about 20 
percent f rom 1977 to 1980. Nevertheless, the 
potential is attractive to farmers because the 
w o o d chip system allows them to market all 
trees grown wi th no waste result ing f rom un-
used port ions of the tree. The clean removal of 
all trees f rom the harvested area facilitates the 
replanting and regrowth process and increases 
the product iv i ty f rom a given area of 
forest land. DOU 

—Gene D. Sullivan 

' Based on a presentation by Ray A. Shirley, Director ot the Georgia Forestry 
Commission. "Wood as an Alternative Energy Source.'' Georgia Chapter of 
American Society of Farm Managers and Rural Appraisers, January 27,1981 
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