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What about ethanol
Harold Tilstra, DVM
Land O’Lakes Purina Feed

One of the biggest changes to production agriculture in 
recent times is the rapid growth of the bio-fuels industry. 
Figure 1 illustrates the increases in dry-grind ethanol 
production. The increasing use of corn for ethanol pro-
duction is often sited as being one of the causes for “high 
feed prices”—an observation that evokes strong emotion 
on both sides of the debate. Joe Friday, of the old TV 
police show “Dragnet”, had a stone-faced demeanor that 
usually included the comment, “just the facts…” as he 
worked through a witness interview. Looking at the facts 
of where the ethanol industry has been and the state of 
the industry today will provide insight for the future 
and a possible glimpse of what the interaction with pork 
production will be.

Ethanol history
The use of ethanol as a fuel for internal combustion en-
gines goes back over 150 years. The DTN Ethanol website 
has an article written by Todd Healy1 that goes into much 
detail of how ethanol came to be a motor vehicle fuel. 
Some of the points listed in Healy’s article include:

• “According to the U.S. Department of Energy, Samuel 
Morey was credited with inventing an engine that runs 
on ethanol and turpentine in 1826.”

• “In 1860 Nicholas Otto, who is best known for invent-
ing the internal combustion engine, used ethanol in 
one of his cars.”

Figure 1: Ethanol and DDGS production, Corn used
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•	 “In	1908	Ford	built	what	is	considered	to	be	the	first	
flex-fuel	vehicle,	the	Model	T.	The	car	could	run	on	
ethanol, gasoline or a combination of both, according 
to DOE.”

• “Ethanol quickly found a market in the Midwest and 
by the 1930s some 2,000 gasoline stations began sell-
ing blends of 6 to 12 percent ethanol.”

• “From 1945 to 1978, following World War II, the 
fortunes of the ethanol industry began to plummet, 
according to DOE, and virtually no ethanol fuel 
was commercially available in the U.S. until the late 
 1970s.”

• “…by 1984 there were 163 ethanol plants in pro-
duction, DOE said. However, the number of plants 
dropped to 74 in 1985 as a result of low ethanol 
 prices.”

•	 “Ethanol	was	first	used	as	an	oxygenate	in	gasoline	
in 1988, according to the DOE.”

• “By 1997 major U.S. automakers begin mass-produc-
ing	flex-fuel	vehicles	capable	of	using	E85	ethanol,	
an 85-percent blend of ethanol.”

• “In 2000 the Environmental Protection Agency rec-
ommended a nationwide ban of MTBE. By 2003, the 
DOE said 18 states had passed legislation banning 
 MTBE.”

• “In 2005 President George W. Bush signed the 2005 
Energy Act into law, mandating the production of 
ethanol and other alternative fuels.”

The Energy Independence and Security Act of 2007 
(signed into law on December 19, 2007) requires the 
mandated minimum usage of renewable fuels of 11.1 
billion gallons in 2009, 12.95 billion gallons in 2010, and 
increases to 36 billion gallons in 2022. The upper mandate 
for corn based ethanol levels off at 15 billion gallons in 
2015.	The	balance	of	renewable	fuels	in	excess	of	the	15	
billion gallons per year from corn based ethanol is to come 
from a combination of other renewable fuels and ethanol 
from cellulose based sources. Table 1 shows the current 
bio-fuel production federal mandates that are referred to 
as the RFS2 (Renewable Fuel Standards).

Fuel ethanol demand
The demand for domestically produced fuel ethanol has 
been driven by political, marketplace, and societal fac-
tors. As of June of 2009, the ethanol industry capacity 
was about 12 billion gallons per year. About 10 billion 
gallons per year was in production with the remaining 2 
billion gallons of production capacity idled for one reason 
or another.3 Following is a brief discussion of several of 
the ethanol demand drivers.

Table 1: Renewable fuel standards

Year Renewable 
Biofuel

Advanced 
Biofuel

Cellulosic 
Biofuel

Biomass-
based Diesel

Undifferentiated 
Advanced 

Biofuel

Total 
RFS

2008 9.0     9.0

2009 10.5 .6  .5 0.1 11.1

2010 12 .95 .1 .65 0.2 12.95

2011 12.6 1.35 .25 .8 0.3 13.95

2012 13.2 2 .5 1 0.5 15.2

2013 13.8 2.75 1  1.75 16.55

2014 14.4 3.75 1.75  2 18.15

2015 15 5.5 3  2.5 20.5

2016 15 7.25 4.25  3.0 22.25

2017 15 9 5.5  3.5 24

2018 15 11 7  4.0 26

2019 15 13 8.5  4.5 28

2020 15 15 10.5  4.5 30

2021 15 18 13.5  4.5 33

2022 15 21 16  5 36
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Mandated usuage: As stated above, the RFS mandates a 
level of production as per the Energy Independence and 
Security Act of 2007.

Economics: The sharp increases in commodity prices in 
2007 and 2008 resulted in higher prices for gasoline and 
ethanol. Ethanol did not rise in price in step with gasoline 
and created an opportunity for blenders of gasoline and 
ethanol	 to	 increase	 their	profits	by	blending	ethanol	 in	
excess	of	 the	usage	mandated	by	 the	RFS.	EPA	 issued	
RINS	for	the	excess	gallons.

RINS: RINS	 (renewable	 identification	number	credits)	
are issued by the Environmental Protection Agency. 
RINS	are	tradable	like	carbon	credits.	Refiners,	import-
ers, and blenders are obligated parties under the RFS. The 
obligated parties can meet their requirement to consume 
renewable fuels through the accumulation, or purchase, of 
RINS instead of actual purchase of renewable fuel. In late 
2008, some of the obligated parties began to apply RINS 
to meet their RFS requirements resulting in decreased 
demand for ethanol.

Octane enhancer: Ethanol has an octane rating of 113 
and can be used to increase the octane value of gasoline. 
It is used to improve the octane of regular gasoline and to 
upgrade regular gasoline to premium grades.

Emission reducer: Ethanol	is	considered	to	be	an	oxygen-
ate and is added to gasoline to reduce vehicle emissions. 
The	 fuel	 refiners	 have	moved	 towards	 using	nearly	 all	
ethanol	as	the	primary	oxygenate;	nearly	eliminating	the	
use of MTBE (methyl tertiary butyl ether).

E85 usage: E85 is a blend of 85% ethanol and 15% gaso-
line.	The	market	for	E85	is	slowly	increasing	as	more	flex	
fuel vehicles are on the road and more service stations of-
fer E85 for sale. Several Midwest service stations now have 
“blender” pumps which offer the purchaser a choice of 3 
to 5 ethanol blends, varying from 10% to 85% ethanol.

E15 waiver: An ethanol industry organization, Growth 
Energy, has petitioned EPA to grant a waiver that would 
allow the amount of ethanol blended in gasoline to increase 
from the current 10% up to 15%. This waiver would have 
the potential to increase the demand for ethanol.

VEETC: The	Volumetric	 Ethanol	 Excise	 Tax	Credit	
partially	exempts	ethanol	from	the	federal	excise	tax	on	
gasoline. Gasoline distributors who blend ethanol with 
gasoline	receive	the	credit.	The	Food,	Conservation,	and	
Energy	Act	of	2008	reduced	the	exemption	from	$0.51	to	
$0.45	per	gallon	of	ethanol	for	2009	and	2010.	In	the	case	
of	10%	ethanol	blends,	there	is	$0.045	cents	per	gallon	
less	federal	excise	tax	on	a	gallon	of	E10	gasoline	than	
there	is	on	a	gallon	of	regular	gasoline.	The	total	tax	credit	
available	for	cellulosic	ethanol	is	$1.01	per	gallon.	VEETC	
is	scheduled	to	expire	December	31,	2010.

Tariff on imported ethanol:	There	is	a	$0.54	per	gallon	
tariff on imported ethanol. This tariff is in place until 
January 1, 2011. The tariff was put in place so that all 
ethanol, regardless of the source, could qualify for the 
VEETC.	Up	 until	 recently,	 the	 tariff	 and	 the	VEETC	
were the same amount and had the effect of ‘cancelling’ 
each other out.

Military:	Many	 people	 associate	 the	 conflicts	 in	 the	
Middle East with the necessity of protecting a big source 
of oil for use in the United States. The phrase “reduce 
our dependence on imported oil” gets used in the course 
of many discussions. The daily news on the human and 
dollar cost of the war effort make the cost of developing 
renewable energy sources look increasingly favorable. 
In	many	cases,	people	are	choosing	to	purchase	flex-fuel	
vehicles and are choosing to purchase the higher ethanol 
blends;	increasing	demand	for	ethanol.

Ecology: In most cases the various forms of renewable 
energy are believed to be “better” for the environment than 
petroleum based energy forms. That belief contributes to 
people	choosing	to	purchase	ethanol	blends;	increasing	
demand for ethanol.

Fuel ethanol production
The	dry	grind	ethanol	process	produces	approximately	
equal	amounts	of	ethanol,	carbon	dioxide	(CO2), and dis-
tillers grains with solubles (DDGS). A 56 pound bushel 
of corn yields about 2.8 gallons of ethanol, 17 pounds of 
DDGS,	and	a	similar	weight	of	CO2. In the last couple of 
years, process technologies are being perfected to further 
separate the nutrient streams either pre- or post- fermen-
tation.	One	example	is	to	centrifuge	the	solubles	(post-
fermentation) taking the corn oil out to use for biodiesel 
manufacturing—reducing the DDGS per bushel of corn 
down to about 15.4 pounds (of a lower fat product) and 
yielding about 1.6 gallons of industrial grade corn oil. 
There are several ethanol plants using centrifuges to 
produce corn oil in this way.

Fractionation: Fractionation refers to a number of ap-
proaches that are being employed to separate the corn 
kernel into germ, endosperm, and bran before fermenta-
tion. The germ can be processed into corn oil and germ 
meal. The endosperm is fermented to yield ethanol and a 
higher	protein/lower	fat/lower	fiber	distillers	grain;	and	
the bran is used for animal feed or fed into a cellulosic 
ethanol process. Depending on size of the ethanol plant, 
the	investment	to	add	fractionation	can	be	$15	to	$30	mil-
lion or more.4 The possibilities of combining processes to 
also	convert	corn	fiber	cellulose	into	ethanol	and	to	have	
flexibility	in	what	type	of	animal	feed	products	are	being	
produced have appeal to some ethanol plant managers. 
The	economic	realities	of	financing	and	ethanol	production	
profitability	are	resulting	in	very	slow	adaptation.
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Cellulosic ethanol: Cellulosic	ethanol	production	refers	
to any of a number of efforts that are being developed to 
collect a biomass based feedstock, hydrolyze the cellulose 
into sugars, and then ferment those sugars into ethanol. 
The	expected	bi-product	is	a	lignin	product	that	has	po-
tential to be used as a burnable fuel, a soil amendment, or 
other yet-to-be-discovered uses. The cellulose conversion 
process is possible and is being done at the “proto-type” 
plant	level.	Current	economics	are	not	providing	much	en-
couragement, but very serious research and development 
dollars are being invested by private parties, corporations, 
and government agencies. Various levels of success are 
being reported on an increasingly regular basis.

Ethanol outlook
That brings us to trying to peer into the future and under-
stand what may happen with ethanol production and how 
it may, or may not, effect pork production. (This paper 
is being written in June for a presentation in September. 
There may well be substantial changes in the marketplace 
by	September.)	Consideration	 can	 be	 given	 to	 several	
dynamics that are in play:

Oil substitution: Most everyone in the ethanol industry 
will acknowledge that ethanol is not the one and only 
answer to the United States trying to be less dependent on 
imported oil. However, ethanol is the only renewable fuel 
that is produced in quantity, can be distributed through our 
existing	system,	and	has	a	“plan”.	Total	ethanol	produc-
tion (10.5 billion gallons per year) is small compared to 
gasoline use (over 140 billion gallons per year). But, no 
other renewable fuel is produced in quantities that come 
close to ethanol production. Ethanol is distributed through 
our	existing	network	of	refineries,	distributors,	and	service	
stations.	Modifications	to	equipment	are	made,	but	nothing	
like the changes needed to completely change over to hy-
drogen. The RFS provides a roadmap of industry growth 
over	the	next	few	years	and	caps	the	grain	ethanol	growth	
at 15 billion gallons per year. Ethanol will be the “main 
event” in renewable fuels for the foreseeable future.

OPEC: From just after World War II up until the oil 
embargo in the early 1970’s, oil production grew to meet 
demand	 and	 the	 oil	 prices	 stayed	 relatively	flat.	Then,	
OPEC	organized	 the	 oil	 embargo	 of	 the	 early	 1970’s.	
According to Robert Zurbrin,5 since the oil embargo’s 
success,	 the	OPEC	policy	 is	 to	 restrict	 production	 to	
maximize	price.	He	went	on	to	talk	about	the	connection	
some	of	the	OPEC	countries	may	have	with	some	of	the	
terrorist	groups;	suggesting	that	our	oil	purchases	may	be	
funding the groups unfriendly to the United States. His 
proposed solution is to require all cars sold in the United 
States	 to	 be	 flex-fuel	 vehicles—giving	 consumers	 the	
choice to grow the ethanol market big enough to reduce 

the	need	for	OPEC	oil.	This	is	gaining	some	traction	with	
bills introduced in both the House of Representatives and 
the Senate. (Senate bill #835 and House Bill #1476) This 
would tend to increase ethanol demand.

Oil company investment: Oil companies are invest-
ing in ethanol production. Some investment in grain 
ethanol production happens to secure ethanol supply for 
the companies needs to comply with the RFS. Valero’s 
recent purchase of several of the Verasun ethanol plants 
is	an	example	of	this.	Other	ethanol	investments	by	oil	
companies include6:

• British	 Petroleum	plc	 has	 invested	 $112.5	million	
with	Verenium	Corporation	to	build	a	cellulosic	fuel	
facility	in	Florida.	BP	has	also	invested	$500	million	
to establish the Energy Biosciences Institute.

•	 Chevron	expects	to	invest	$2.5	billion	in	alternative	
and renewable energy technologies.

• Valero has also invested in cellulosic companies, 
ZeaChem	and	Solix	Biofuels.

•	 Royal	Dutch	Shell	plc	has	spent	$1.7	billion	since	2004	
on alternative and renewable fuels projects.

•	 ConocoPhillips	Co.	has	invested	over	$4.75	million	
with	Iowa	State	University	and	plans	to	invest	$22.5	
million	with	 Iowa	State	University	over	 the	next	8	
years on biofuel research projects.

•	 Marathon	Oil	Co.	 has	made	 a	 $10	million	 equity	
investment in cellulosic ethanol developer, Mascoma 
	Corp.

•	 ExxonMobil	Corp.	 has	 not	made	 any	 publicly	 an-
nounce investment, but has hinted that it may consider 
buying	financially	distressed	ethanol	plants.

This widespread interest in ethanol is a strong indicator 
that ethanol production will be in place for some time.

Obama administration: The current administration 
has made many public comments showing commitment 
to renewable energy from a variety of forms, especially 
cellulosic	ethanol.	This	adds	to	the	significant	political,	
societal, and even economic forces that interact with each 
other. The administration often refers to all sectors of 
renewable energy as an important part of the economic 
recovery being sought after. The Obama presidency is also 
pushing	federal	agencies	 to	expedite	programs	 that	are	
already in place to support renewable energy growth.

Corn supply: A persistent concern with ethanol produc-
tion from grain is the potential effect on the price of corn. 
Groups (food versus fuel groups) especially concerned 
about higher priced corn point out the negative effects on 
society of increased food prices. The groups (food and fuel 
groups) focused on the abundance of the corn supply point 
out how little corn is actually in most prepared foods.
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The corn actually used for fuel ethanol production in 
recent market years was:

• 2007 3.02 billion bushels

• 2008 3.75 billion bushels

• 2009 4.1 billion bushels

There is a net corn used effect that also should be consid-
ered. About one third of the corn used for ethanol comes 
back into the feed industry as distillers grains products. 
The	USDA	crop	utilization	reports	do	not	clearly	reflect	
the distillers grains use.

Monsanto and other genetic companies are very public 
in their discussion of a 300 bushel per acre national corn 
crop	average	in	the	not	to	distant	future;	basically,	twice	
where we are today.

Discussion
There are many factors that drive the values of commodi-
ties. No attempt is being made to predict what the future 
holds for prices for corn, pork, ethanol, or any other 
product. A few observations by the author that seem to 
be appropriate to consider are:

• The ethanol industry appears to be here to stay for 
some time.

• With advances in technology being made, and with 
the investments being made, ethanol from cellulose 
sources	is	expected	to	grow	significantly.

• The ownership of ethanol production will very likely 
continue to concentrate.

• With increasing cellulose ethanol more probable, corn 
sourced ethanol may level off around the 15 billion 
gallon per year area.

• The corn supply will probably grow substantially, but 
300 bushel per acre seems a stretch.

• Various fractionation processes produce a greater 
variety of distillers grains products and it will take 
some effort to optimize their use.

•	 Carbon	credit	system	will	most	likely	become	part	of	
mainstream	agriculture	and	greatly	influence	produc-
tion at all levels.

• The market place will keep evolving towards a value 
discovery system that balances the value of energy 
in grain for use as fuel or as feed.
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