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COMMENT: Ban, don't expand, ethanol use in US gasoline
More aspects of E&P asset and portfolio risk analysis
Study estimates Gulf of Mexico decommissioning costs
Russia’s new pipelines will debottleneck exports, production

GENERAL INTEREST
Year-to-date ozone data from California are confirming the analysis put
forth in this space last year.1
California’s switch to ethanol from
methyl tertiary butyl ether is a test of
the relative merits of oxygenates used
in reformulated gasoline (RFG). Through
July 31, the ozone exceedances in California’s South Coast Air Basin2 are twice
the level of the prior 3 years’ levels, as
shown in Fig. 1. The maximum ozone

through the seals in automotive fuel
systems.
• To degrade driveability and increase exhaust emissions.
When the US Environmental Protection Agency’s Complex Model is corrected to reflect these defects, it shows
that ethanol-based, simple-model RFG
increased the emissions of ozone precursors (NOx and volatile organic compounds) and carcinogens. Table 1 compares the emissions projected by EPA’s
base model and the more-complete
model that reflects ethanol’s defects.
The emissions relative to nonoxygenated California Phase 3 RFG (CaRFG3) when compared with ethanolbased CaRFG3 and MTBE-based Ca
RFG3 are shown in Table 2. The model
shows that both ozone precursors and
carcinogenic emissions increase with
the ethanol-based fuel. The doubling of
Cal Hodge
ozone exceedances in Fig. 1 confirm
concentration is up 22%. Exceedances
A 2nd Opinion Inc.
that ethanol’s defects are real.
of the 8 hr standard are also up, with
Houston
The experiment will not be comthe maximum concentration up 40%.
If this were a drug test, it would be plete until the end of the 2004 ozone
season, when all CaRFG3 is ethanolterminated after two patient fatalities.
based. But with only 70% of the southThe first fatality occurred in 1995
when America’s major cities began us- ern California RFG3 being made with
ethanol and resulting in the observed
ing simple-model RFG. To make simple-model RFG, refiners simply reduced adverse ozone impact, the experiment
the vapor pressure and benzene content should be stopped.
of conventional gasoline and added an
oxygenate. The vapor pressure and ben- RFS delay needed
zene reductions were relatively minor.
If Congress is not ready to end the
The biggest change was the addition of ethanol experiment, it should definitely
either 11 vol % MTBE or 10 vol %
wait until the end of 2004 to enact a
ethanol. This provided a rare opportuRenewable Fuel (ethanol) Standard
nity to compare the effectiveness of the (RFS). By then it will have data from
oxygenates.
California, Connecticut, and New York.
ETHANOL RFG EMISSIONS
Table 1
Fig. 2 shows that ethanol is defective
The ozone increase in California is
Base model
Amended model
while
MTBE
is
effective.
Ozone
expredictable
because the refiners cannot
–––––––––– % Change –––––––––––
ceedances doubled in areas using
change other parameters to offset the
VOC
10.0
33.6
ethanol-based RFG and decreased 20% ethanol defects. Ethanol’s adverse ozone
NOx
0.6
4.4
Toxics-1
7.0
6.9
in areas using MTBE-based RFG.
impact may be obscured in Connecticut
CO
9.0
9.0
and New York as refiners lower the sulfur content of their gasoline.
Correcting
If Congress refuses to wait for the
for defects
data, it must insert an environmental
Ethanol’s deCHANGE IN EMISSIONS, ETHANOL-BASED CARFG3 VS.
Table 2
fects easily explain escape clause in the RFS legislation. The
MTBE-BASED CARFG3
the observed ozone clause must allow the governor of any
5.7 vol %
11.0 vol %
% change vs.
state that experiences increases in
increases. These
Ethanol
MTBE
nonoxygenated CaRFG3
–––––––––––––––––– % Change* –––––––––––––––––––
defects include its ozone exceedances following an increased use of ethanol in all or part of
tendencies:
NOx
7.5
0.2
7.7
VOC
16.7
0.4
17.1
the gasoline in his state to opt out of
• To produce
Toxics
0.3
4.4
10.7
CO
4.2
4.2
0
more nitrogen ox- the RFS program and ban the use of
ide (NOx) emissions. ethanol in his state’s gasoline. To pre*Based upon amended EPA Complex Model.
vent harming other states, the volume
• To permeate

COMMENT: More evidence mounts
for banning, not expanding, use of
ethanol in US gasoline

Reprinted from the October 6, 2003 edition of OIL & GAS JOURNAL
Copyright 2003 by PennWell Corporation

2000 max. 0.18
2001 max. 0.19
2002 max. 0.17
2003 max. 0.22

70

Exceedances

60
50
40

Fig. 1

Exceedances have
doubled the 3 year average

While the maximum
concentration is only up
22% over 3 year average

30
20
10

S OUTH COAST AIR BASIN OZONE EXCEEDANCES*
% change, 1995-96 vs. 1993-94

S OUTH COAST AIR BASIN EXCEEDANCES*

150
100

b.
1
M
ar
.1
A
pr
.1
M
ay
1
Ju
ne
1
Ju
ly
1
A
ug
.1
Se
pt
.1
O
ct
.1
N
ov
.1
D
ec
.1

50
0
–25
–50

Corn price, $/bu

4.0

Corn price,
2001 $

2.0

3.5
1.5

3.0
2.5

1.0

2.0
1.5

Ethanol production

1.0

0.5

0.5
0
0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Ethanol production,
billion gal/year

4.5

Fig. 3

Down 20%
RFG
9.0

8.1

7.2

Effective

C ORN PRICE OUTLOOK VS. RISING ETHANOL OUTPUT
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0

Fig. 4

Weather-induced
ethanol shortage

y = 5.33e–0.491
R2 = 0.70

0

0.5

Source: US Department of Agriculture, Hart/IRI Fuel Services

of that transition can erase those profits. Also, ethanol’s negative impact on
air quality will force more fuel changes
and fixed-source controls in the long
term. Therefore, while the campaign to
Political science
The political science backing ethanol discredit MTBE has caused refiners to
want to get rid of MTBE, they are unis understandable; support of ethanolfrom-corn has become a litmus test for likely to be the source of the anti-MTBE
presidential candidates. But they cannot public relations campaign. Obviously,
continue to buy votes by sacrificing air MTBE producers did not undertake this
campaign.
quality and people’s health.
A recent survey of Californians
The political science is fueled by the
shows the people did not do it. A solid
ethanol producers’ oligopoly that has
majority of Californians (58%) believe
created the illusion that ethanol-fromcorn benefits the nation’s family farmers that air pollution is a serious health
threat to themselves and their immediand energy balance.
We all know that stories need a spon- ate families. Accordingly, state residents
sor to stay alive. If we ask who wins and rate air pollution (30%) as the most
important environmental issue, folwho loses if MTBE is banned and
lowed distantly by water pollution
ethanol is mandated, we quickly conclude that the ethanol industry is the on- (10%).3 Also, people just do not like
ly clear winner.
higher gasoline prices.
The volume loss associated with
The energy balance of ethanol, disswitching from MTBE to ethanol will
cussed in the article on p. 20, is breakimprove refiner’s margins. But the
even at best, with the current econompunitive-liability lawsuits that grow out ically obsolete dry-mill ethanol techrequirements of the RFS should also be
decreased, based on the state’s market
share of ethanol demand.
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nology that requires a subsidy to be
economic.
(Note that a 2002 US Department of
Agriculture study reported a positive
energy contribution.4 But that study also assigned a large piece of energy to
the animal feed by-product. If that energy is allocated to ethanol, as it should
be, USDA’s numbers also show a
breakeven energy balance.)
Plotting corn price vs. ethanol production casts doubt on the benefit of
the ethanol-from-corn program to
farmers (Fig. 3). The data show corn
prices decrease as ethanol production
increases.
A simple correlation shows that by
the time the RFS hits its 5 billion
gal/year target, the corn price should
be 50¢/bushel (Fig. 4).

Unanswered questions
As a nation, we must ask our leaders
and ourselves:
• If corn prices did not increase
with ethanol production, where did

GENERAL INTEREST
Ethanol’s energy contribution: real or imagined?
The average of 19 attempts to
quantify the net energy value (NEV) of
making ethanol from corn over its full
life cycle indicates a net energy loss of
8%. But the US Congress acts as if
ethanol will provide energy security to
America. Let’s examine two recent attempts to see if ethanol’s energy contribution is real or imagined.
The variations in NEVs stem from
the assumptions used to calculate
them. The assumptions are a function
of the analyst’s biases. In an unbiased
analysis, errors will tend to offset
each other.

Energy balance calculations
Even though it is comparing apples
and oranges, consider the 2002 US
Department of Agriculture’s dry mill
ethanol energy balance calculated as
an NEV of 0.37 (contributes energy)
vs. the 2003 dry mill ethanol energy
balance derived by David Pimentel of
Cornell University as an NEV of -0.17
(wastes energy).
Energy units complicate the comparison. USDA used high heating value (HHV) btu. Pimentel used low
heating value (LHV) btu. In practice,
LHV is the more correct. The data to
make precise conversions are not
readily available. Thus we will rely on
each to be consistent and then compare the NEVs. When one balance
omits an input, ethanol’s HHV-LHV ratio is used to adjust it for use in the
other’s adjusted balance.
USDA states, “Dry mills…are built
primarily to manufacture ethanol.”
This means all the energy inputs
should be allocated to ethanol. In
making this correction, we find that
the NEVs decrease to 0.13 and –0.22
for the USDA and Pimentel, respectively.
USDA alleges that Pimentel’s energy input for corn is too high. Then the

billions of dollars go?
• How do the observed lower corn
prices help our farmers?
• How does transforming fossil fuel
to “renewable” fuel help our energy

agency uses too low a corn energy input. Additional corn production is less
efficient than average production. Using USDA’s corn energy input from
the least-efficient state, Nebraska
(25,871 HHV btu/gal,) rather than the
average corn energy input (20,758
HHV btu/gal) lowers USDA’s NEV to
0.09. Putting the Nebraska corn energy input into Pimentel’s calculation
improves his NEV to –0.16.
Pimentel omitted ethanol-distribution energy. In 2002, DOE estimated
5,000 LHV btu/gal of ethanol was used
for distribution. Including this reduces
his NEV to –0.20. The USDA used
1,588 HHV btu/gal ethanol. With more
ethanol flowing to the coasts, their
distance assumptions seem low. Using the US Department of Energy’s
calculation for distribution energy in
USDA’s calculation drops the agency’s
NEV to 0.02.
Pimentel includes the energy value
embodied in farm machinery and
ethanol production facilities; USDA
does not. But expanding facilities consumes energy. If we insert half of Pimentel’s infrastructure-addition energy
inputs into USDA’s calculation, USDA’s
NEV becomes 0.05, which implies
ethanol from corn via the dry mill process is a net energy loser.

• How can we justify the government sponsoring any program that
harms public health? With the tobacco
subsidy, we each get to choose if we
smoke, chew, or dip. But we all must
breathe.
• Why not end an experiment that
has failed to improve corn prices, has
failed to improve our energy balance,
and has degraded air quality? ✦
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