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Economic Feasibility of Ethanol Production from Sweet Sorghum Juice
in Texas

Abstract
The economic feasibility of producing ethanol from sweet sorghum juice is projected
using Monte Carlo simulation models to estimate the price ethanol plants will likely have

to pay for sweet sorghum and the uncertain returns for ethanol plants. Ethanol plants in

high yielding regions will likely generate returns on assets of 11%-12% and in low yield
areas the refurns on assets will be less than 10%.

Ethanol first gained popularity as an energy source in response to the oil embargos of the
1970’s and the resulting oil and gasoline price increases. Government support fueled
industry growth through the mid 1980°s until oil and gasoline prices retreated, collapsing
the market for ethanol. Much like then, increasing oil and gasoline prices, and the topic of
energy security, were instrumental mechanisms in the revival of the ethanol industry over
the last few years. As of January 2009, there are 172 elhanol plants in the U.S. with a
combined capacity of over 10 billion gallons (Renewable Fuels Association 2009},

Corn is currently the feedstock of choice for U.S. ethanol producers. Increasing
ethanol production led to higher domestic corn utilization, as it is also widely used in the
food and livestock sectors. This, coupled with other factors such as the value of the
dollar and investment markets, has contributed to comn prices rising (o some of the
highest levels in U.S. hustory. Farmers responded to high corn pnices by shifiing planted
acres to corn, which has caused ripple effects across other crops, contributing to higher
price levels of competing crops. As a result, public and political interest has escalated for

the production of ethanol from sources other than corn.
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Economic research has explored various alternative ethanol production
technologies. Progress has been made with respect to biochemical and thermochemical
technologies for cellulosic ethanol, yet the ability to reach commercial viability continues
to elude the industry. Herbst (2003), Shapouri, Salassi, and Fairbanks (2006), Ribera et
al. (2007a), Salassi (2007), and Outlaw et al. (2007) have examined the economic
feasibility of ethanol production from grain sorghum and corn, sugar, sugarcane juice and
molasses, sugar, and sugarcane juice, respectively. Studies by Epplin (1996), Graham,
English, and Noon (2000), and Mapemba et al. (2007) have explored transportation,
harvest, and delivered {eedstock cost components of biomass used for cellulosic ethanol.
Outlaw et al. {2007) conclude ethano!l production from sugarcane juice, a predominant
production method in Brazil, would be economically feasible in certain regions of the
United States. However, sugar policy has left little opportunity for this method to gain
traction in the United States.

Sweet sorghum, grown as an alternative to sugarcane, has been identified as a
potential dedicated energy crop that can be grown as far north and south as latitude 45°
{Rooney et al. 2007). During very dry periods, sweet sorghum can go into dormancy,
with growth resuming when sufficient moisture levels return (Gnansounou, Dauriat, and
Wyman 2005). Several varieties of sweet sorghum have been developed ranging in size,
yield, and intended use. The Mississippi Agricultural and Forestry Experiment Station
and the United States Department of Agriculture developed several sweet sorghum
varieties (2008). The four varieties that were developed, Dale (1970), Theis (1974),
MSE1-E (1981), and Topper 76-6 (1994), have different maturity lengths, seed weights,

and juice and dry matter yields. Rooney et al. {1998; 2007), at Texas A&M University,





has developed and is testing hybrid sweet sorghums for biomass and energy production.
Additionally, the International Crops Research lnstitute for the Semi-Arid Tropics
(ICRISAT) is developing sorghum varieties specifically for ethanol production (2007).

Sweet sorghum is a variety of sorghum that has a high concentration of soluble
sugars 1n the juice. Characteristics of high fermentable sugars, low fertilizer requirement,
high waler use efficiency (1/3 of sugarcane and 1/2 of comn), short growing peried, and
the ability to adapt well to diverse climate and soil conditions make sweet sorghum a
petential feedstock for ethanol production (Wu et al. 2008). While single-cut yields may
be low, an increased growing season increases cumulative yields due Lo the ratoon
potential of the crop (Rooney et al. 2007). As shown in Table 1, this disparity is evident
when comparing yields across climatic zones in Texas. See Figure 1 for a map showing
the locations referenced in Table 1.

Table 1: Annual Average Sweet Sorghum Yields, Frost Free Days, Growing Days,
and Yield Disparity Across Stndy Areas.

Willacy Wharton Hill Moore

Average Sweet Sorghum Yield (tons/ac 137 47 33 24
Average Days without a Freeze

Minimum 232 205 192 129

Mean 363 243 225 171

Maximum 365 293 286 194
Average Growing Days Between Harvests

Between Planting and First Cut 105 167 123 135

Between First Cut and Second Cut 60 77 90 90

Between Second Cut and Third Cut 60 77 90 90
Average Yield Disparity Between Harvests

Second Cut Fraction of First Cut 0.7 0.7 0.7 0.7

Third Cut I'raction of First Cut 0.5 0.5 (L3 0.5

Research has suggested sweet sorghum juice as a potential feedstock for ethanol

production (Gibbons et al. 1986; Venturi and Venturi 2003; ICRISAT 2007; Prasad et al.
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