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Legal Disclaimer
Decision Innovation Solutions, LLC (“DIS”) has prepared this analysis (the “Project”) for review and use.
The Project consists of a combination of qualitative and quantitative analyses dealing with an upcoming
change in fuel offerings in the State of Iowa.
While DIS has made every attempt to obtain the most accurate data and include the most critical factors
in preparing the Project, DIS makes no representation as to the accuracy or completeness of the data
and factors used or in the interpretation of such data and factors included in the Project. The
responsibility for the decisions made by you based on the Project, and the risk resulting from such
decisions remains solely with you; therefore, you should review and use the Project with that in mind.
While the Project does include certain estimates and projections, it cannot be ascertained nor predicted
with certainty the extent to which these estimates or projections have been or may be achieved, if at all,
or the timing or realization of any such projections. The following factors, among others, may prevent
achievement of such estimates and projections:


Legal or regulatory changes at the local, national or international levels;



Technological advances in the production and use of transportation fuels;



Inadvertent errors and omissions related to data collection, data summarization, and visual
display of data; and



Changes in market conditions at the local, national or international levels.

The Project contains contemporary and forward-looking statements that involve risk and uncertainty.
These statements reflect current views with respect to future events and are based on stated
assumptions and subject to risks and uncertainties. Given these risks and uncertainties, you should not
place undue reliance on these contemporary and forward-looking statements. DIS may, but is not
obligated to, update any of these contemporary and forward-looking statements to reflect
circumstances or events that occur after the Project is completed.
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Table 1, Acronyms
Acronym

Description

EIA

Energy Information Agency

IA DOR

Iowa Department of Revenue

OPIS

Oil Price Information Service

EPA

Environmental Protection Agency

RINs

Renewable Identification Numbers

RVP

Reid Vapor Pressure

RFS

Renewable Fuels Standard

E0

Gasoline with no ethanol

E10

Gasoline mixed with 10% ethanol

E15

Gasoline mixed with 15% ethanol

E85

Gasoline mixed with 85% ethanol

E100

100% ethanol

FFV

Flex Fuel Vehicle
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Executive Summary
Since renewable fuels began to be mixed in large volumes in the state of Iowa in the early to mid-2000’s,
there have been four basic gasoline and ethanol-mixed fuels available for purchase in Iowa:
1)
2)
3)
4)

87-octane E0 (87 clear)
89-octane E10 (89 E10)
91-octane E0 (91 clear)
E85

Due to a combination of favorable economics for ethanol and available state tax credits, the primary
fuel sold (in terms of volume) for transportation has been 89 E10. This is because 89 E10 is almost
without exception the lowest cost fuel currently available for purchase at Iowa’s fuel retailers.
In late 2012, Magellan Midstream Partners, LP announced that they will begin transporting 84 clear in
place of the 87 clear currently available. By blending with ethanol at a rate of 10%, the octane rating will
be boosted to 87. Naturally, with such a shift in fuel offerings, there are implications for Iowa’s fuel
retailers and consumers.
To understand the implications surrounding the fuel offering change in Iowa, we utilized a 5-step
process for conducting the research in question. Our process includes: 1) validation and acceptance of
assumptions, 2) survey of relevant stakeholders, 3) economic analysis, 4) creation of decision-making
tool(s) as appropriate, and 5) reporting of results.
Conducting the random survey of Iowa fuel retailers yielded important information, especially with
regards to the awareness level of the change and plans for adjusting to the change. Awareness of the
change was not uniform and plans for adjusting to the change were mixed across respondents. The
random survey was primarily confined to independent fuel retailers with two non-diesel tanks.
In addition to conducting a survey of Iowa fuel retailers, an economic analysis was undertaken to better
understand the implications of different scenarios on price and demand for fuels under study. Because
we anticipate an offering of a mixed 87 clear product in Fall 2013, changes in demand for blend stocks
for this fuel will occur, which will have implications for prices. The price impact of a mixed 87 clear
product was a question we sought to address.
Results from the analysis suggest that prices for 84 clear and 91 clear will be impacted by the decision to
offer a mixed 87 clear product. The price impact for offering a mixed 87 clear product depend upon
time of year and the degree to which retailers offer the fuel. A comparison of third quarter2012 (actual)
with third quarter 2013 (projection) prices estimates (at the terminal) the following, assuming 25% of
retailers offer a mixed 87 clear product:



The difference in price between 91 clear relative to E10 will widen from an estimated
$0.40/gallon to $0.65/gallon premium.
The difference in price between 87 clear (unmixed in 2012, mixed in 2013) relative to E10 will
widen from an estimated $0.06/gallon to $0.30/gallon premium.
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An important point to make regarding the above is that these prices are shown at the terminal, or
exclusive of any taxes added to fuels upon dispensing into vehicles. In Iowa there are several tax credits
available to renewable fuels. Our expectations are that retailers would pass on at least a portion of the
tax savings to consumers. Even a partial passing of tax savings to consumers would add further disparity
to the estimated price differences of fuels.
In addition to the option of offering a mixed 87 clear product, Iowa fuel retailers have the option of
offering fuel options with higher ethanol content (i.e., E15). While this is of interest to many Iowa fuel
retailers, there may be the perception of hurdles to surmount before broad use of these fuels is realized.
These perceived hurdles include: confusion regarding potential liability issues, the Reid Vapor Pressure
issue, the impact of RIN values, and installation and infrastructure issues.
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Introduction
Since renewable fuels began to be mixed in large volumes in the state of Iowa in the early to mid-2000’s,
there have been four basic gasoline and ethanol-mixed fuels available for purchase in Iowa:
1)
2)
3)
4)

87-octane E0 (87 clear)
89-octane E10 (89 E10)
91-octane E0 (91 clear)
E85

Due to a combination of favorable economics for ethanol and available state tax credits, the primary
fuel sold (in terms of volume) for transportation has been 89 E10. This is because 89 E10 is almost
without exception the lowest cost fuel currently available for purchase at Iowa’s fuel retailers.
In late 2012, Magellan Midstream Partners, LP made public its plans to adjust the fuel offerings in Iowa
starting in September 2013. This is of particular interest to Iowa’s fuel retailers because the pipeline,
which supplies terminals in Iowa, is the primary source of fuel from the Gulf Coast. In specific, Magellan
Midstream Partners, LP has announced that they will begin transporting 84 clear in place of the 87 clear
currently available. By blending with ethanol at a rate of 10%, the octane rating for the new E10 will be
87. The 84 clear may also be mixed with 91 clear, which will continue to be available. Because the
Midwestern region is one of the last regions in the United States to make this change, it will be difficult,
if not impossible, to source an unmixed 87 clear1 fuel.
Naturally, with such a shift in fuel offerings, there are implications for Iowa’s fuel retailers and
consumers. The purpose of this research is to:
1) Provide context to the situation;
2) Determine the level of awareness of Iowa’s fuel retailers regarding the upcoming fuel
offering change;
3) Understand plans of Iowa’s fuel retailers to adjust to the change in fuel offerings,
particularly those with two non-diesel storage tanks; and
4) Provide economic analysis of likely scenarios given Iowa’s fuel retailers’ plan to adjust to a
change in fuel offerings

1

In discussions with Magellan Midstream Partners, LP, we have learned that a mixed 87 clear product will be available to retailers. This product
will be a combination of 91 clear and 84 clear and will be in-line mixed prior to transportation.
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Methodology/Results
We utilized a process for conducting the research in question. Our process includes: 1) validation and
acceptance of assumptions, 2) survey of relevant stakeholders, 3) economic analysis, and 4) reporting of
results.

Validation and Acceptance of Assumptions
An objective analysis of this type requires a validation of assumptions related to the change in fuel
offerings. These assumptions are:





Iowa fuel retailers with two non-diesel underground storage tanks currently offer two fuel options:
87 clear and 89 E10.
The price spread between ethanol (E100) and gasoline will reflect their respective supply/demand
situation.
The price of Renewable Identification Numbers (RINs) will reflect current ethanol production
economics and blending rates with regard to requirements of the Renewable Fuel Standard (RFS).
The price spread between an 87 E10 and 91 clear gasoline this fall will likely widen due to some fuel
retailers using 91 clear gasoline to blend with 84 clear (to create an 87 clear gasoline) and others
choosing 91 clear premium as their 2nd option.

In our efforts to validate these assumptions, we found that all of the above were well-founded and
provided for a portion of the foundation upon which our analysis was conducted.

Survey of Relevant Stakeholders
To determine the implications of an alteration of fuel offerings in Iowa, a degree of primary research
was undertaken with Iowa fuel retailers. Because of the nature of this research, our experience has
shown that speaking directly with stakeholders provides for a better understanding of the potential
scenarios resulting from a fuel offering change.
To conduct a survey of Iowa fuel retailers, a list of gasoline stations and convenience stores selling
gasoline products was created from multiple sources. While there are nearly 3,000 fuel retailers in the
State of Iowa, large retail fuel chains were omitted from our list. These large fuel retail chains included
Casey’s General Store, Hy-Vee, Kum & Go, and QuikTrip.
The rationale for excluding large retail fuel chains from analysis is primarily due to the fact that the fuel
product offering decision for these businesses is not made at the individual store level. Due to their size,
the decision for these larger retailers is made at their headquarters; therefore, we assume these
businesses have the information they need to make the best decision for their respective locations. One
purpose of this research has been to understand how independent retailers with two non-diesel tanks
are planning to adapt to the change in fuel offerings.
In light of this reduction in the universe of relevant Iowa fuel retailers, a total of 1,298 sites were
included in the list from which a random sample was drawn. A random sample of 200 sites was
produced for our phone survey. Figure 1 provides a visual display of where these sampled fuel retailers
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are located. As expected, more sampling occurred in the major population centers in Iowa (i.e., Des
Moines, Council Bluffs, etc.) where more fuel retailers are present in general.

Figure 1, Visual Representation of Random Sample

After a random sample was drawn, calls were made over a period of approximately seven days in late
May 2013. Of the 200 survey candidates, 125 sites were actually contacted. Twenty-five of the sites
participated in the survey (20% of attempted contacts). The calls to the remaining 100 sites contacted
did not participate for reasons such as:





Never able to connect with knowledgeable person.
Several messages left and no return calls received.
Sites had three or more non-diesel tanks so the survey discussion was terminated.
Because unbiased results were desired the survey sponsor was not made known, which
discouraged participation by some respondents.

Survey Results
While the full survey results are tabulated in Figure 2, some observations follow:
1. 64% of the respondents in the survey said they had heard about the upcoming changes in
octane levels.
2. A majority of the respondents with two tanks offer 87 clear and 89 E10.
3. Most of the survey respondents were not very knowledgeable about products offered by their
competitors in their service area.
4. Roughly half of respondents who said they were aware of the upcoming changes have made a
decision on products to be offered after September 15, 2013.
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5. The two main drivers for determining a course of action are input from the supplier and specific
customer needs (i.e., sites near rivers and lakes feel they must offer a clear fuel option to satisfy
their customers’ needs).
6. Questions regarding changes in liability and customer acceptance are the two main influencers
on determining if E15 is a viable option.
7. Only about a third of respondents said a decision report tool would be helpful.
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Yes
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Q1 - Aware of Upcoming Change to 84 Octane Clear Gasoline
Q2 - Indepent Retailer
Q3 - # of non-diesel tanks
Q4 - # of Fuel Dealers in the area
Q5 - Types of Products Currently Sold
Q5.a - Retailers in area offering 91 Clear Premium

No

86
25
16
25

Yes

Q6.a -Decision on products to be offered
Q6.a.i - Decision Process Followed
Q6.a.ii - Why offering clear fuel option
Q6.a.iii - Was E15 Considered

39
100
9

Q6.b - What are plans for making the decision
Q6.b.i - What information is needed
Q6.b.ii - Would Decision Support Tool be helpful
Q6.b.iii.1 - Will E15 be considered, if no, why
Q6.b.iii.2 - Will E15 be considered, if yes, why
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10
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Figure 2, Survey Results

Page 13

Economic Analysis of Ethanol Blend Fuel Options

July 2013

Economic Analysis Methodology
The economic analysis related to this research is primarily confined to understanding how fuel prices
and demand will react to a change in fuel offerings in Iowa in the fall of 2013. Additionally, as work
commenced on the phone survey, we determined that many fuel retailers, at least initially, are planning
to continue offering a non-premium clear gasoline product, most likely an 84/91 mixed product (mixed
87 clear). Because uncertainty exists regarding the outcome of the fuel offering change, a series of
scenarios have been determined for further analysis. Details for these scenarios are discussed in length
at a later point.
Data Sources
Primary data sources for this research are shown in Table 2.

Data Source
Iowa Department of Revenue
Iowa Department of Revenue
Energy Information Agency
Oil Price Information Service
Oil Price Information Service
Oil Price Information Service
Oil Price Information Service

Purpose
E10 Demand
Gasoline Demand
91 Clear Demand
87 Clear Prices
E10 Prices
91 Clear Prices
E100 Prices

Time Period
2002-2012
2002-2012
1994-2012
2008-2012
2008-2012
2005-2012
2008-2012

Table 2, Data Sources

Because the Iowa Department of Revenue (IA DOR) does not split monthly 91 clear sales from 87 clear
sales for reporting purposes, we have used the Energy Information Agency’s (EIA) estimate of premium
gasoline as a proxy to allow for estimation of “non-premium” sales for Iowa. While there are likely
differences in methods for collecting data in both data sources, we use this as a starting point for
comparative analysis. Due to this method of separating 91 clear fuel from the “Gasoline” total in IA DOR
data, we cannot with certainty identify the balance of this quantity as 87 clear, but have made the
assumption that it is. Further, in line with assumptions regarding similarity (in use) among the current
87 clear and a 84 clear product with regard to blending with ethanol (at 10%), we have used historical 87
clear data to project both price and demand for 84 clear.
General Assumptions
To conduct the economic analysis portion of this research, we have made several general assumptions
regarding the various transportation fuels in Iowa. These general assumptions apply to all scenarios and
resulting analysis:




All else equal, the difference in price of 84 clear gasoline relative to 91 clear gasoline will be
approximately equal to the difference between the current 87 clear gasoline and 91 clear
gasoline. This is due to the fact that, in the absence of an unmixed 87 clear gasoline to compare
against, fuel terminals may have little incentive to pass lower costs to fuel retailers.
Due to the higher price of 91 clear relative to a lower grade clear gasoline, if a fuel retailer
desires to sell a lower grade clear product, the most logical mixed clear gasoline choice is a
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mixed 87 clear product. This product will be produced by blending 84 clear with 91 clear at the
appropriate ratio.
In order to create a mixed 87 clear gasoline, 57.1% 84 clear gasoline will be mixed with 42.9%
91 clear gasoline (http://www.csgnetwork.com/octanemixcalc.html).
Because a mixed 87 clear gasoline will be a result of blending with a higher-priced 91 clear
gasoline, the difference in price between 87 E10 and mixed 87 clear will vary more than the
current difference between 89 E10 and 87 clear.
Due to blending with lower octane fuel (84 clear), additional demand on 91 clear gasoline will
cause prices to increase unless infrastructure changes are made in the distribution system to
increase the availability of 91 clear gasoline (i.e., larger capacity for distributing and storing).
The price elasticities for all types of fuel under study are equal.
In the short term, supplies of fuels are held constant.
E10 demand will continue to follow patterns (i.e., seasonality, trend, etc.) of recent history
(2002-2012) and will not experience changes in demand from baseline projections.

Modeling Technique
The primary question we are seeking to answer with this economic research is what impact changes in
demand for various fuels will have on prices of those same fuels. Because we anticipate an offering of a
mixed 87 clear product in Fall 2013, changes in demand for blend stocks for this fuel will occur; this will
have implications for prices. In discussion with Magellan Pipeline, LP we have learned that a mixed 87
clear product will be comprised of 91 clear and 84 clear and will be in-line mixed upon loading. A mixed
87 clear product will be approximately comprised of 57.1% 84 clear and 42.9% 91 clear.
According to our knowledge and research, there are relationships between prices and demand for fuel.
Changes in the relationship between prices and demand are different for varying time horizons (i.e.,
short versus long-term). One method for understanding this relationship is determined by an estimation
of price elasticity. Price elasticity aids the understanding of what percent change in demand would be
expected given a certain percent change in price. Ideally, a price elasticity estimate for each of 91 clear
and 84 clear would be calculated and used in determining the impact of changes in demand on their
respective prices. While this would be our preference, our research did not yield an estimate for 91
clear fuel.
Our efforts to calculate price elasticity for 91 clear were also unsuccessful due to data limitations
(insufficient available time series history). Because our research did not yield a price elasticity figure for
91 clear we have elected to adopt the estimate from Hughes, Knittel, and Sperling (2006) for regular
unleaded. This elasticity estimate is 0.034-0.077, which means that a 10 percent increase in price will
lead to an estimated 0.34-0.77 percent change in demand. The inverse of this measure is also true: a 10
percent increase in demand will lead to an estimated 0.34-0.77 percent change in price.
Of note, price elasticity changes over time as supply and demand are brought to equilibrium. The
process of reaching equilibrium is expedited as fuel suppliers have the opportunity to anticipate demand
for various types of fuel prior to the actual implementation of a change in fuel offerings in Iowa. While
supply and demand are brought to equilibrium over time, the estimates of price elasticity we have used
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assume that supplies are held constant for the period of study which does not explicitly account for the
change in time horizons. Our expectations are that price impacts will be more accurate in early periods
of the study period when compared to later periods. Therefore, the use of price elasticity estimates
should be used with caution, especially in this instance as it will tend to overstate the price impact of a
change in fuel offerings in Iowa toward the end of the study period (December 2015).
Demand and Price Projection Method
To project monthly demand and prices for fuels under study, an annual projection for the years 20132015 was calculated for relevant fuels. Annual projections were based upon the years 2002-2012
(demand) and 2008-2012 (prices). Differing time periods for projecting annual price and demand figures
were necessary due to limited pricing time series data. In order to bring the annual projection to a
monthly basis, an index for each month relative to its year was calculated. The average index for the
years 2011-2012 was then applied to the annual projection to calculate a monthly estimate for the time
period. The average index for 2011-2012 was selected because after close inspection of the data, the
years immediately before, during, and after the financial crisis of 2008 were considered outliers with
respect to current market conditions.
Economic Analysis Results
Scenario Analysis
In order to better understand the impact of changes in demand for fuel in Iowa in late 2013 through
2015, four scenarios have been determined: 1) Baseline, 2) 25% of Iowa fuel retailers offer a mixed 87
clear product, 3) 50% of Iowa fuel retailers offer a mixed 87 clear product, and 4) 75% of Iowa fuel
retailers offer a mixed 87 clear product. Details surrounding these scenarios follow.
Given that many fuel retailers are considering offering a mixed 87 clear product once the change takes
place this fall, a matrix illustrating the relationship between its blend stocks (84 clear and 91 clear) has
been created (see Table 3).

84 Clear

Whereas Table 3 shows theoretical prices for a mixed 87 clear product at specific price points for 84
clear and 91 clear, Figures 6, 8, and 10 provides for a comparison of the relative prices over the duration
of the projection period, which may provide additional context surrounding the relationship of projected
prices of the various fuels under study.

$ 2.50
$ 2.75
$ 3.00
$ 3.25
$ 3.50
$ 3.75
$ 4.00
$ 4.25
$ 4.50

$
$
$
$
$
$
$
$
$
$

3.00
2.71
2.86
3.00
3.14
3.29
3.43
3.57
3.71
3.86

$
$
$
$
$
$
$
$
$
$

3.25
2.82
2.96
3.11
3.25
3.39
3.54
3.68
3.82
3.96

$
$
$
$
$
$
$
$
$
$

3.50
2.93
3.07
3.21
3.36
3.50
3.64
3.79
3.93
4.07

$
$
$
$
$
$
$
$
$
$

Premium (91 Clear)
3.75 $ 4.00 $ 4.25
3.04 $ 3.14 $ 3.25
3.18 $ 3.29 $ 3.39
3.32 $ 3.43 $ 3.54
3.46 $ 3.57 $ 3.68
3.61 $ 3.71 $ 3.82
3.75 $ 3.86 $ 3.96
3.89 $ 4.00 $ 4.11
4.04 $ 4.14 $ 4.25
4.18 $ 4.29 $ 4.39

$
$
$
$
$
$
$
$
$
$

4.50
3.36
3.50
3.64
3.79
3.93
4.07
4.21
4.36
4.50

$
$
$
$
$
$
$
$
$
$

4.75
3.47
3.61
3.75
3.89
4.04
4.18
4.32
4.46
4.61

$
$
$
$
$
$
$
$
$
$

5.00
3.57
3.72
3.86
4.00
4.14
4.29
4.43
4.57
4.71

Table 3, Theoretical Prices of Mixed 87 Clear
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Baseline
In addition to the general assumptions outlined previously, the baseline scenario is founded upon the
following scenario-specific assumptions:






84 clear prices will not be impacted by changes in demand (i.e., market stays in equilibrium)
84 clear demand will continue to follow patterns (i.e., seasonality, trend, etc.) of recent history
for 87 clear (2002-2012)
91 clear prices will not be impacted by changes in demand (i.e., market stays in equilibrium)
91 clear demand will continue to follow patterns (i.e., seasonality, trend, etc.) of recent history
(2002-2012)
Historical intra-annual and trend patterns for demand will persist through 2015

Using both general assumptions outlined earlier and scenario-specific assumptions above, Figures 3 and
4 show historical fuel demand and prices for the relevant fuels under study. These figures also show
projections for these same fuels for the period May 2013 through December 2015. Both seasonality and
trend of recent years is assumed to continue throughout the projection period. In addition to the
inclusion of E10, 84 clear, and 91 clear in Figure 5, a price projection for E15 is shown. With the recent
approval of this fuel for use in model year 2001 and newer vehicles, it is anticipated that this fuel will
gain wider acceptance in the marketplace moving forward. The price projection for this fuel was
calculated with a combination of 85% times the price of 84 clear and 15% times the price of E100. Due
to the current discount of ethanol relative to gasoline, E15 is priced at a consistently slight discount to
E10.

Figure 3, Baseline Fuel Demand (Historical and Projected)
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Figure 4, Baseline Fuel Prices (Historical and Projected)

Scenario 1
In addition to the general assumptions outlined previously, Scenario 1 is founded upon the following
scenario-specific assumptions:







25% of fuel retailers will sell a mixed 87 clear product
84 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
84 clear demand will continue to follow seasonality patterns of recent history for 87 clear (20022012)
91 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
91 clear demand will continue to follow seasonality patterns of recent history (2002-2012)
Historical intra-annual and trend patterns for demand will persist through 2015

To accommodate the sale of a mixed 87 clear product by 25% of Iowa’s fuel retailers, the data used for
the baseline scenario must be adjusted to reflect changes in demand for 84 clear and 91 clear fuels. Our
estimates suggest that, depending on month and year, demand for 84 clear will be reduced within the
range of 3.9 million and 6.2 million gallons per month relative to our baseline estimates (see Figure 3).
Demand for 91 clear is increased by the corresponding amounts. As a result, demand for the sum of 84
clear and 91 clear is the same for both the Baseline scenario and Scenario 1.
Figures 5 and 6 show fuel demand and price projections for the relevant fuels under study for the period
October 2013 (first full month following fuel offering change) through December 2015. Both seasonality
and trend of recent years is assumed to continue throughout the projection period and can be seen in
both figures.
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Figure 5, Scenario 1 Projected Fuel Demand

Figure 6, Scenario 1 Projected Fuel Prices

Figures 5 and 6 illustrate that there are visible impacts associated with 25% of Iowa’s retailers offering a
mixed 87 clear product. In specific, results suggest that prices of both 84 clear and 91 clear fuels will be
impacted by retailers’ decision to offer this fuel. According to the analysis, the estimated impact on
prices from changes in demand of 84 clear and 91 clear over the projection period is an average of
$0.03/gallon decrease and $0.24/gallon increase, respectively.
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As shown in Figure 6, estimated prices for 91 clear will be impacted on a larger scale than those of 84
clear. This is due to the fact that the level of increase in demand for 91 clear fuel on a percentage basis
is far greater than the percentage decrease in demand for 84 clear. While the nominal change in
demand is the same for both 84 clear and 91 clear, recall that price impacts are calculated on a
percentage basis.
To better understand the impact of mixing and selling a mixed 87 clear product, Tables 4 and 5 illustrate
the price impact (at the terminal) of 91 clear, 87 clear and E15 relative to E10. To provide this
comparison, actual data from the third quarter of 2012 (July-September) are shown in Table 4. As
illustrated, the difference between each fuel and E10 during this time period varied from an estimated
$0.02/gallon discount (E15) to a $0.40/gallon premium (91 clear) relative to E10.

2012 Q3 Avg (Actual)
Premium (91 Clear) $
3.41
Regular (87 Clear)
$
3.07
E10
$
3.01
E15
$
3.00

Difference from E10
$
0.40
$
0.06
$
$
(0.01)

Table 4, Est. Price Differences from E10 (Baseline)

Table 5 summarizes the impact of Scenario 1 assumptions (25% of fuel retailers sell a mixed 87 clear
product) on the difference between the various fuels and E10. The projection period supporting Table 4
is the third quarter (July-September) of 2013. As shown below, the difference between each fuel and
E10 varied from an estimated $0.02/gallon discount (E15) to a $0.65/gallon premium (91 clear) relative
to E10.

2013 Q3 Avg (Proj.)
Premium (91 Clear) $
3.73
Mixed 87 Clear
$
3.38
E10
$
3.08
E15
$
3.07

Difference from E10
$
0.65
$
0.30
$
$
(0.01)

Table 5, Est. Price Differences from E10 (Scenario 1)

An important point to make regarding the above tables is that these prices are shown at the terminal, or
exclusive of any taxes added to fuels upon dispensing into vehicles. In Iowa there are several tax credits
available to renewable fuels. The two primary tax credits relevant2 for this analysis are:




E15 Refundable Tax Credit
o During 2011-2014, retailers may claim a refundable tax credit of $0.03/gallon for blends
containing 15%-69% ethanol. This credit falls to $0.02/gallon for the years 2015-2017.
Fuel Excise Tax Discount
o Ethanol blended gasoline enjoys a $0.02/gallon discount ($0.19/gallon) instead of the
standard $0.21/gallon excise attached to sale of clear gasoline.

2

Other tax credits, such as the “E85 Promotion Tax Credit”, also have importance to the level of use of renewable
fuels, but are not germane to our analysis of E15.
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While Tables 4 and 5 illustrate the impact of 25% of fuel retailers selling a mixed 87 clear product at the
terminal level, our expectations are that retailers would pass on at least a portion of the tax savings to
consumers. Even a partial passing of tax savings to consumers would add further disparity to the price
differences of fuels under the assumptions of Scenario 1.
Scenario 2
In addition to the general assumptions outlined previously, Scenario 2 is founded upon the following
scenario-specific assumptions:







50% of fuel retailers will sell a mixed 87 clear product
84 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
84 clear demand will continue to follow seasonality patterns of recent history for 87 clear (20022012)
91 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
91 clear demand will continue to follow seasonality patterns of recent history (2002-2012)
Historical intra-annual and trend patterns for demand will persist through 2015

To accommodate the sale of a mixed 87 clear product by 50% of Iowa’s fuel retailers, the data used for
the baseline scenario must be adjusted to reflect changes in demand for 84 clear and 91 clear fuels. Our
estimates suggest that, depending on month and year, demand for 84 clear will be reduced within the
range of 7.7 million and 12.4 million gallons per month relative to our baseline estimates (see Figure 3).
Demand for 91 clear is increased by the corresponding amounts. As a result, demand for the sum of 84
clear and 91 clear is the same for both Baseline and Scenario 2.
Figures 7 and 8 show fuel demand and price projections for the relevant fuels under study for the period
October 2013 (first full month following fuel offering change) through December 2015. Both seasonality
and trend of recent years is assumed to continue throughout the projection period and can be seen in
both figures.
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Figure 7, Scenario 2 Projected Fuel Demand

Figure 8, Scenario 2 Projected Fuel Prices

Figures 7 and 8 illustrate that there are visible impacts associated with 50% of Iowa’s retailers offering a
mixed 87 clear product. In specific, results suggest that prices of both 84 clear and 91 clear fuels will be
impacted by retailers’ decision to offer this fuel. According to the analysis, the estimated impact on
prices from changes in demand of 84 clear and 91 clear over the projection period is an average of
$0.05/gallon decrease and $0.48/gallon increase, respectively.

Page 22

Economic Analysis of Ethanol Blend Fuel Options

July 2013

To better understand the impact of mixing and selling a mixed 87 clear product, Tables 6 and 7 illustrate
the price impact (at the terminal) of 91 clear, 87 clear and E15 relative to E10. To provide this
comparison, actual data from the third quarter of 2012 (July-September) are shown in Table 6. As
illustrated, the difference between each fuel and E10 during this time period varied from an estimated
$0.02/gallon discount (E15) to a $0.40/gallon premium (91 clear) relative to E10.

2012 Q3 Avg (Actual)
Premium (91 Clear) $
3.41
Regular (87 Clear)
$
3.07
E10
$
3.01
E15
$
3.00

Difference from E10
$
0.40
$
0.06
$
$
(0.01)

Table 6, Est. Price Differences from E10 (Baseline)

Table 7 summarizes the impact of Scenario 2 assumptions (50% of fuel retailers sell a mixed 87 clear
product) on the difference between the various fuels and E10. The projection period supporting Table 6
is the third quarter (July-September) of 2013. As shown below, the difference between each fuel and
E10 varied from an estimated $0.02/gallon discount (E15) to a $0.91/gallon premium (91 clear) relative
to E10.

2013 Q3 Avg (Proj.)
Premium (91 Clear) $
3.97
Mixed 87 Clear
$
3.47
E10
$
3.06
E15
$
3.04

Difference from E10
$
0.91
$
0.41
$
$
(0.02)

Table 7, Est. Price Differences from E10 (Scenario 2)

An important point to make regarding the above tables is that these prices are shown at the terminal, or
exclusive of any taxes added to fuels upon dispensing into vehicles. In Iowa there are several tax credits
available to renewable fuels. The two primary tax credits relevant for this analysis were described
previously.
While Tables 6 and 7 illustrate the impact of 50% of fuel retailers selling a mixed 87 clear product at the
terminal level, our expectations are that retailers would pass on at least a portion of the tax savings to
consumers. Even a partial passing of tax savings to consumers would add further disparity to the price
differences of fuels under the assumptions of Scenario 2.
Scenario 3
In addition to the general assumptions outlined previously, Scenario 3 is founded upon the following
scenario-specific assumptions:



75% of fuel retailers will sell a mixed 87 clear product
84 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
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84 clear demand will continue to follow seasonality patterns of recent history for 87 clear (20022012)
91 clear prices will be impacted by changes in demand as the market works to find a new
equilibrium
91 clear demand will continue to follow seasonality patterns of recent history (2002-2012)
Historical intra-annual and trend patterns for demand will persist through 2015

To accommodate the sale of a mixed 87 clear product by 75% of Iowa’s fuel retailers, the data used for
the baseline scenario must be adjusted to reflect changes in demand for 84 clear and 91 clear fuels. Our
estimates suggest that, depending on month and year, demand for 84 clear will be reduced within the
range of 11.6 million and 18.6 million gallons per month relative to our baseline estimates (see Figure 3).
Demand for 91 clear is increased by the corresponding amounts. As a result, demand for the sum of 84
clear and 91 clear is the same for both Baseline and Scenario 2.
Figures 9 and 10 show fuel demand and price projections for the relevant fuels under study for the
period October 2013 (first full month following fuel offering change) through December 2015. Both
seasonality and trend of recent years is assumed to continue throughout the projection period and can
be seen in both figures.

Figure 9, Scenario 3 Projected Fuel Demand
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Figure 10, Scenario 3 Projected Fuel Prices

Figures 9 and 10 illustrate that there are visible impacts associated with 75% of Iowa’s retailers offering
a mixed 87 clear product. In specific, results suggest that prices of both 84 clear and 91 clear fuels will
be impacted by retailers’ decision to offer this fuel. According to the analysis, the estimated impact on
prices from changes in demand of 84 clear and 91 clear over the projection period is an average of
$0.08/gallon decrease and $0.72/gallon increase, respectively.
As shown in Figure 9, estimated prices for 91 clear will be impacted on a larger scale than those of 84
clear. This is due to the fact that the level of increase in demand for 91 clear fuel on a percentage basis
is far greater than the percentage decrease in demand for 84 clear. While the nominal change in
demand is the same for both 84 clear and 91 clear, recall that price impacts are calculated on a
percentage basis.
To better understand the impact of mixing and selling a mixed 87 clear product, Tables 8 and 9 illustrate
the price impact (at the terminal) of 91 clear, 87 clear and E15 relative to E10. To provide this
comparison, actual data from the third quarter of 2012 (July-September) are shown in Table 8. As
illustrated, the difference between each fuel and E10 during this time period varied from an estimated
$0.02/gallon discount (E15) to a $0.40/gallon premium (91 clear) relative to E10.

2012 Q3 Avg (Actual)
Premium (91 Clear) $
3.41
Regular (87 Clear)
$
3.07
E10
$
3.01
E15
$
3.00

Difference from E10
$
0.40
$
0.06
$
$
(0.01)

Table 8, Est. Price Differences from E10 (Baseline)
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Table 9 summarizes the impact of Scenario 3 assumptions (75% of fuel retailers sell a mixed 87 clear
product) on the difference between the various fuels and E10. The projection period supporting Table 8
is the third quarter (July-September) of 2013. As shown below, the difference between each fuel and
E10 varied from an estimated $0.01/gallon discount (E15) to a $1.17/gallon premium (91 clear) relative
to E10.

2013 Q3 Avg (Proj.)
Premium (91 Clear) $
4.21
Mixed 87 Clear
$
3.56
E10
$
3.04
E15
$
3.02

Difference from E10
$
1.17
$
0.52
$
$
(0.02)

Table 9, Est. Price Differences from E10 (Scenario 3)

An important point to make regarding the above tables is that these prices are shown at the terminal, or
exclusive of any taxes added to fuels upon dispensing into vehicles. In Iowa there are several tax credits
available to renewable fuels. The two primary tax credits relevant for this analysis were described
previously.
While Tables 8 and 9 illustrate the impact of 25% of fuel retailers selling a mixed 87 clear product at the
terminal level, our expectations are that retailers would pass on at least a portion of the tax savings to
consumers. Even a partial passing of tax savings to consumers would add further disparity to the price
differences of fuels under the assumptions of Scenario 3.
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Research Implications/Suggestions for Further Research
Potential Liability Concerns
Because of the addition of a new type of fuel such as E15, some retailers have expressed concern about
additional liability for offering the fuel. In some cases this may have dissuaded fuel retailers from giving
consideration to offering the fuel. To determine the liability implications of a fuel retailer offering E15,
Decision Innovation Solutions’ staff contacted four insurance carriers. In our conversations with these
insurance carriers, we were able to discuss insurance concerns with three carriers regarding
requirements for fuel retailers considering E15 as one of their product offerings. A summary of the
discussions follows:
1. Retailers adding E15 to their product line must provide information on their tanks and
equipment to make sure they are on the list of qualified equipment for dispensing the fuel.
2. Additional paperwork is necessary if the product offered will be E20 or greater.
3. In most circumstances there is no increase in premium for offering E15.

Installation and Infrastructure Issues
With the option of offering E15 as a fuel, some respondents to our phone survey had questions
regarding the ability to handle the fuel with existing equipment. Decision Innovation Solutions’ staff
contacted three contract installers of fuel dispensing equipment and was able to discuss infrastructure
questions with all three representatives. A summary of those discussions follows:
1. Many of the installers have blend pump installation bids out but nothing is happening because
the fuel retailers have not yet heard from their suppliers on what exactly will be offered.
2. It is possible to install blend pumps at two-tank installations. One tank contains the clear
product, most likely 84 clear. The second tank contains E85 (or possibly E98).
3. While age and use of equipment varies by retailer, licensed equipment installers can utilize the
Iowa DNR checklist to determine what, if any, equipment upgrades or modifications would be
needed to allow for the dispensing of E15 fuel.
4. All of the installers said they would be willing to work with interested parties in developing a
decision support tool for retailers considering an upgrade to their infrastructure.

Renewable Identification Numbers
As required by the Renewable Fuels Standard (RFS), the process of tracking the use (blending) of
renewable fuels has been reduced to the assignment of “Renewable Identification Numbers”, or RINs, to
gallons of renewable fuels blended. The focus of this analysis is not necessarily to devote significant
effort to discuss the process for complying with the tracking of RINs, but to provide context as it relates
to how RIN values may affect a fuel retailer’s decision-making process with regards to what types of fuel
to offer. For further information regarding the mechanics of how RINs are designed to track the usage
of renewable fuels, we would encourage readers to research the Code of Federal Regulations (2010).
For additional context regarding how banked (excess renewable fuels blending in prior years) impact the
production and blending of renewable fuels in the current year, Paulson and Meyer (2012) and Babcock
(2012) provide excellent research in this area.
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As stated in the Code of Federal Regulations (2010), any refiner that produces gasoline or diesel fuel
within the 48 contiguous states or Hawaii, or any importer that imports gasoline or diesel fuel into the
48 contiguous states or Hawaii during a compliance period are referred to as “obligated parties”. These
entities are obligated to ensure they meet their respective share of blending of renewable fuels for a
calendar year. These obligated parties can either meet their obligation with actual gallons of renewable
fuels mixed or through the use of banked RINs derived from the excess blending of renewable fuels in
prior years.
Obligated parties are one of four stakeholders in the current RIN framework. Ethanol producers,
blenders, and fuel retailers also have an interest in how the prices of RINs are determined and
subsequently distributed amongst the players in the RIN framework. To illustrate the way in which RIN
prices would have an impact on a retailer’s decision to offer fuels with a higher concentration of ethanol
(greater than ten percent), we assume the volumetric requirements of the RFS will not be relaxed.
Hence, for the year 2013 and beyond, this implies that a “blend wall”3 may become an issue and
additional action will need to take place within the RIN framework to induce higher blending of ethanol.
Under the assumption that the RFS’ volumetric blending requirements will not be relaxed, the
expectation of value derived from RIN prices to a retailer is founded upon three assumptions:
1) In addition to blenders and ethanol producers capturing value from RINs, the value of RINs are
also shared with retailers;
2) The margin ($/gal) on blends with a higher concentration of ethanol (i.e., E15 or E85) is greater
than clear gasoline; and
3) The retail price of fuels with a higher concentration of ethanol is attractive to consumers (i.e.,
prices encourage consumers to seek out blended fuel with higher concentrations of ethanol).
If the above three assumptions are satisfied, the retailer will have a reasonable expectation of value
derived from the RIN market. While there is presently no certain way to quantify the degree to which
RIN values are flowing to retailers, we believe that some of the value is in fact being captured by
retailers. In the short term, conditions which foreshadow a higher share of RIN value being captured by
retailers are lower ethanol production costs (i.e., corn prices). As ethanol production costs decrease
relative to ethanol prices, a lower RIN price will be required to induce additional production of ethanol.
As the RIN market adjusts to lower ethanol production costs, we would expect retailers to temporarily
capture a larger portion of a RIN value.

RVP Issue
With regard to the ability for fuel retailers to offer E15, one of the primary barriers to doing so is the fact
that during summer months they would not be able to sell the fuel without complying with
Environmental Protection Agency (EPA) requirements. Due to the Reid Vapor Pressure (RVP) being such
that its use in non-flex fuel vehicles would make it in violation of environmental regulations (if there is
not an appropriate blendstock), in the absence of a waiver fuel retailers would have two options: 1) post
3

Reference to the term “blend wall” generally means the maximum amount of ethanol blended on an annual basis
will be roughly equal to ten percent of motor fuel consumption.
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a notice to consumers that the fuel is intended for flex fuel vehicles only, or 2) re-purpose the tank for
another fuel during the summer months. Despite the potential for confusing consumers with a
temporary label during summer months (option 1), all retailers who have currently chosen to offer E15
have chosen this approach. This implies that the second option of re-purposing a tank for summer
months has been deemed too cumbersome.
While the EPA has been petitioned to consider granting a waiver regarding the RVP issue during summer
months, there is not a definitive answer regarding the likelihood of such a waiver coming to fruition. In
the absence of a waiver, one may wonder the market conditions under which it makes sense to offer
E15 despite the hurdles to offering the fuel in summer months. Our expectation regarding conditions
key to overcoming these hurdles is found in volumes of E15 sold. If the demand for E15 in non-summer
months increases to the point that apparent demand for an appropriate blendstock is such that a
market solution pertaining to this issue presents itself, there will no longer be a need for a summer-time
RVP waiver.

Decision Support for Two-Tank Fuel Retailers
The decision making process for fuel retail locations with two non-diesel tanks will be more complex
than it will be for those locations with more than two tanks. In our discussions with fuel equipment
installers, they expressed an interest in working with interested parties to provide decision support for
two tank locations. This support would include, for example, a way for determining the tradeoffs
between offering a single-use pump relative to a blender pump. Because of their understanding of time
and financial commitment to the process, this may be something worth pursuing.
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Appendix A, Fuel Retailer Interview Questions
Introduction to Fuel Retailer
Caller: Good morning/afternoon, my name is __________________________ with Decision Innovation
Solutions, and economic research firm in Urbandale, Iowa. I am calling you today on behalf of a
client to get your feedback on the pending change to fuel offerings at Iowa fuel terminals. Do
you have 5-10 minutes to answer a few questions on this topic?
If answer is “No”:
Caller: “May I ask you why you prefer to not participate?”



If short on time, ask for a better time and/or number to call back
If they ask for whom the survey is being conducted, respond that they have expressed a
desire to remain anonymous
 If the answer is still “No”, thank them for their time and terminate phone call
If answer is “Yes”:
Caller: “Thank you for your willingness to participate.”

Questions
1. “Are you aware of the upcoming fuel offering change related to 84 Octane “clear” gasoline
replacing 87 Octane “clear” gasoline at Iowa terminals this fall?”
a. If they are not aware of the change, provide the following background:
i. “The upcoming change to Iowa terminals will result in a lower octane “clear”
gasoline being offered as a base fuel for blending with 10% ethanol or 91-octane
premium gasoline. The resulting fuel would either be 87 octane mixed with 10%
ethanol or an 87-octane unmixed gasoline. “
2. “Are you an independent fuel retailer?”
3. “How many non-diesel tanks do you have at your location?”
a. If 3 or more non-diesel tanks, terminate phone call
b. If 2 non-diesel tanks, continue phone call
4. “How many other fuel retailers are in your service area?”
5. “What types of non-diesel products do you currently sell?”
a. If they offer 91 octane premium, “How many other fuel retailers in your service area
also offer 91 octane premium?”
6. “Have you decided what types of non-diesel products you will sell when the fuel change is
implemented this fall?”
a. If “Yes”, “What are your plans?” (Please make note of Option # from table below)
i. “What process did you follow to make this decision?”
ii. If they plan to offer a “clear” fuel by blending 91 Octane and 84 Octane, “Why
did you decide to offer a “clear” fuel?”
iii. “Did you give E15 consideration in your decision making process?”
1. If “No”, “Why not?”
2. If “Yes”, Why?”
b. If “No”, “Given that you currently have 2 non-diesel tanks, what are your plans for
determining which products you will sell when the change is implemented this fall?
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i.

“What kind of information do you need to make a decision on your fuel
offerings?”
ii. “Would a decision-support tool assist you in making your decision on fuel
offerings?”
iii. “Do you intend to give E15 consideration in your decision making process?”
1. If “No”, “Why not?”
2. If “Yes”, Why?”
7. “Do you currently have a blender pump installed at your location?”
8. “Do you have any concerns with offering E15 at your location?”
a. If “Yes”, “What are your concerns?”
b. If “No”, “How do you intend to offer E15?”
9. As E15 gains broader acceptance and availability across the state and region, what options for
offering E15 are you aware of?”

Conclusion
Caller: “This concludes the questionnaire. Thank-you for your time today.”

Options for Retailers with 2 Non-diesel Tanks Post-Change
Option #

Tank 1

Tank 2

1.

87 octane E10

87 octane E10

2.

87 octane E10

87 octane clear

3.

87 octane E10

E15

4.

87 octane E10

89 octane clear

5.

87 octane E10

91 octane clear

6.

87 octane clear

E15

7.

87 octane clear

89 octane clear

8.

87 octane clear

91 octane clear

9.

E15

89 octane clear

10.

E15

91 octane clear

11.

89 octane clear

91 octane clear
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