I ssues and Findi ngs

Gasohol is a mxture of one part ethanol (comonly known as grain
al cohol” or beverage al cohol) and nine parts unleaded gasoline. The ethanol
can be produced from several types of plant material using technol ogy that
is currently available, and in nost cases gasohol can be substituted for
gasoline with only mnor changes in nileage and performance. Anot her type
of gasohol can be produced with one part methanol (“wood al cohol” or nethy
al cohol) and nineteen parts gasoline. Although a consideration of this fuel
is not included here, nethanol fuel will be included in the later report on

Energy from Biol ogi cal Processes

Thi s nmenorandum addresses the nmmjor technical, economc, environnenta
and social factors related to gasohol production and use. It also contains
a summary of the current federal gasohol prograns and policies but does not
i nclude an anal ysis of policy options. The nost inportant points devel oped
in this report are sunmarized below as brief discussions of crucial

questi ons.

0 WLL USING GASOHOL SAVE GASOLI NE?

The ampunt of premium fuels (oil and natural gas) displaced by
et hanol depends critically on the boiler fuel used at the ethanol distillery
and the way the ethanol is used in gasohol. The distillery producing nost
of the fuel ethanol today uses natural gas as a boiler fuel and the ethano
is used to produce a high octane gasohol. Because local conditions enable

this distillery to be particularly energy efficient, the use of gasohol nade

this way currently saves 1/3 gallon of gasoline and natural gas energy
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equi val ent for every gallon of ethanol (i.e., for every ten gallons of

gasohol ). Less energy efficient distilleries fueled with premum fuels,
however, could result in a net increase in prem umfuel usage w th gasohol

producti on.

If distilleries are fueled with coal and sol ar energy (including
bi omass), and the ethanol is used to produce a “regular’’-grade gasohol,

however, the energy balance is far nore attractive. Under these nore

opti mum conditions, gasohol use may save nearly one gallon of gasoline and

natural gas equivalent for every gallon of ethanol used.

0 HOW MJCH GASOHOL CAN BE PRODUCED?

In the 1980's there is the physical - though not necessarily
econonmic - possibility of producing at least 5-10 billion gallons of ethanol
per year, nmostly from increased crops devoted to ethanol production. (This
corresponds to 325, 000-650,000 bbl./day or 4.5-9% of the current gasoline
consunption of 110 billion gallons per year.) In the 1990's, however, the
avail able land for energy crops could drop to a point where only about one
third this amount coul d be produced. In addition, using conversion

technol ogi es currently under devel opment, there is the physical possibility

of producing 5 billion gallons of ethanol per year from crop residues, 10-20

billion gallons per year from increased forage grass production, and
consi derably nore from wood. Due to a variety of factors, however,
gasohol’s practical potential will undoubtedly be considerably less than

that which is physically possible.




Gasohol s practical potential depends on the time frane. In the

next 3-5years, domestic gasohol production will be limted primarily by the

rate that new distilleries are built and idle capacitv converted.

Conversion should bring the fuel ethanol capacity to an estimated 40-90
mllion gallons per year by the end of 1980. This would yield 400-900
mllion gallons of gasohol per year conpared to the current |evels of

150-200 million gallons

If gasohol is produced using coal or other non-prem umfuels to supply

energy for the distillation plant and wmarketed as a “regular’’-grade

transportation fuel, currently planned ethanol capacity could save 35-80

mllion gallons of gasoline and natural gas energy equival ent per year by

the end of 1980 (2,300-5,200 bbl./day or 0.03-0.07% of current gasoline

consunption. >

In addition to domestic production, there are plans to inport 120
mllion gallons of ethanol per year from Brazil which would displace about
95 mllion gallons per year (6,000 bbl./day or 0.09% of current consunption)
of gasoline. These inmports would also increase the annual U S. trade

deficit by at least $50 million

Because there is a 2 year lead time for distillery construction and
start-up, the capacity that will come on line in 1981 depends on the current
rate of investment in new distilleries. Al though the available infornmation
is inconplete, there are at least 50-70 nillion gallons per year of new

capacity which are under study or have been ordered

Wthin the next decade, gasohol production could be limted by
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feedst ock supply.

The longer term future of gasohol is still |ess assured. Future

production costs are highly uncertain, due to uncertainties in future farm
comodity prices, feedstock availability, and the cost of conversion
processes using alternative feedstocks such as crop residues, grasses, wood
and municipal solid waste. In addition, the devel opnent of |ess expensive

oct ane boosters, or engine inprovenents which reduce the need for high

octane fuels, could jeopardize the utility of ethanol as an octane booster.
This would alter the econonics of fuel ethanol use and could reduce the

demand.

These and other uncertainties may linmit investnent in ethano
distilleries to a total production |evel below that which is physically
possible and can be sold profitably in the 1980’s. It is equally possible
that federal and state incentives may encourage the devel opnent of a |arge
scal e ethanol industry whose output may be difficult to market in the

1990’ s0O

For these reasons, both the level of fuel ethanol production that

will be achieved and the long term stability of price and demand are highly

uncertain.

0 W LL GASCHOL PRCDUCTI ON COVPETE W TH FOOD AND FEED PRODUCTI ON?
There are nunerous sources of ethanol feedstocks, including food
processi ng wast es, spoiled grain, and various  substitutions anmong
agricultural products which can free land for energy crop production. 1-2

billion gallons of ethanol per year (l-2% of current gasoline consunption)




can probably be produced wi thout a significant inpact on food and feed

, _prices. Beyond this ethanol production level, new cropland would have to be
brought into production, and the farm comodity prices necessary to induce

this land conversion are highly uncertain. Consequently, ethanol production

levels significantly larger than 1-2 billion gallons per year if derived

from food cropland, could lead to strong inflationary trends in food and

feed markets, which would be a substantial indirect cost of ethanol

Pr oducti on.

In the 1990's however. ethanol may be able to be Produced

conpetitively fromcellul osic feedstocks (e.g., crop residues and wood),

whi ch woul d have little inpact on food prices

0 WHAT ARE THE COSTS?

Depending on the nethod of financing, distilleries should be able
to sell ethanol (from $2.50/bu. corn) at between $0.91 and $1-11 per gallon
plus delivery (currently $.10 to $.30 per gallon for stations outside the
distillery’s imediate locale). Due to the strong demand created by federa
and state subsidies (totalling $0.40-$1.10 per gallon or $16.80-%$46.20 per
bbl. of ethanol) and intangible factors, ethanol was being sold for as nuch

as $1.70 per gallon (F.OB. the distillery) in June and July, 1979

Gasohol wodd be conpetitive with gasoline costing the service
station owner $070/gallon (i.e., retail gasoline at about $0.99/gallon) if
the ethanol costs $0.90-$1.00/gall on. Wth only the federal subsidy

($.04/gallon of gasohol or $16.80/bbl. of ethanol), gasohol can now conpete
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$1.30-$1. 40 per gallon.

The current federal subsidy is adequate (although nmarginally so in

sone cases) to allow gasohol to conpete with gasoline at today’' s ethanol

production costs and gasoline prices.

It should be noted that current gasohol subsidies apply to inported

as well as donestic ethanol, and the state plus federal subsidies on the

pl anned inmports of ethanol (120 million gallons peryear) would anmount to

$50-$130 million per year.

0 CAN FARMERS PRODUCE THEIR OMN FUEL ON- FARWP

It is technically quite sinple to produce ethanol containing 5% or
nore water on-farm Thi s al cohol could be used as a supplenent to diesel
fuel in retrofitted diesel engines, but even under favorable conditions the
cost of the ethanol is about twice the current cost of the diesel fuel it
woul d di spl ace. Cost estimates significantly below this have been popul ar,
but are based on questionable assunptions.

Wth slightly nmore sophisticated equi pnent, dry ethanol suitable

for use in gasohol could be produced. On-farm production of dry ethanol

could becone conpetitive with commercially distilled ethanol if relatively

automatic and inexpensive mass produced distilleries were available and if

farmers charge little for their |abor. As an econonmically profitable

venture, however, on-farm ethanol production is, at best, marginal under

present conditions.

For sone farners the cost and/or |abor required to produce dry or
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wet et hanol nmay be of secondary inportance. The val ue of sone degree of
energy self-sufficiency and the ability to divert limted quantities of corn
and other grains when the price is |ow nay outweigh the inconveni ence and
cost. As evidence, the Bureau of Al cohol, Tobacco, and Firearnms expects to

receive over 5000 applications for on-farm distillation permts this year.

0 WHAT ARE THE ENVI RONMENTAL | MPACTS?
Al'l conponents of a gasohol “fuel -cycle” - growi ng and
harvesting the bi omass feedstock, converting it to al cohol, and using the
gasol i ne/ al cohol blend in autonobiles - have significant environmental

effects.

The choice of ethanol feedstock is the nost critical factor

determining the environmental inpact of gasohol. As et hanol production

grows beyond the feedstock capacity of surplus and waste materials, new | and
may be placed into intensive cultivation to provide additional feedstocks

If corn is the primary gasohol feedstock, the result will be a substantia

increase in soil loss as well as fertilizer and pesticide use as mllions of

additional acres are put into production. The choice of other feedstocks

will drastically alter these inmpacts; for exanple, using perennial grasses
woul d considerably decrease erosion damages

The maj or inpact of alcohol distilleries -- potential degradation
of water quality fromthe waste stillage” -- can be prevented by byproduct
recovery or waste treatnent.

Despite clains of strong air quality benefits, gasohol use in

aut onobi | es appears to have a very mixed effect on autonotive pollution. It
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is difficult to categorize the overall effect as either positive o,
negative, although carefully programmed use in selected |locations (e.g.

areas with high carbon nonoxi de concentration but no snmog) or in selected
segnents of the autonobile fleet (e.g., wvery richly tuned fleets in areas
where hydrocarbons are nmore of a problem than oxides of nitrogen) may have

unanbi guousl , positive results

0 WHAT ARE THE SOCI AL | MPACTS?
The predom nant social and econonic inpacts of gasohol production
are the potential for new on-farm and other rural enploynment opportunities
and the possibilities of conflicts between food and energy uses of cropland

The pace of developnent and the quantity of ethanol produced will be

critical determinants of the social inpacts. If the demand for fuel ethanol

i ncreases beyond the supply of feedstocks, conpetition between energy and

food uses of land could result in nore rapidly rising food prices and,

eventual ly, nore rapidly rising land prices. This would benefit |andowners,

but would hurt farnmers who rent their land or who want to expand their
hol di ngs. Low and m ddle incone groups would bear the greatest share of

these costs. Al t hough farming groups have supported gasohol initiatives in

the hope that increased demand for corn would raise prices, historic

experience indicates that rising land prices would absorb nuch of the

profit.
If the demand for gasohol rises gradually and narket inbalances are

avoi ded, the overall social and econonmic inpacts of fuel ethanol production

could be strongly positive. On-farm and distillery enployment could

stabilize those rural comunities which are currently  experiencing

unenpl oynent probl ens.



