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ABSTRACT

Concerns regarding energy security, resource sustainability, and environmental protection
have heightened interests in renewable fuels and sparked the research and development of
ethanol as a transportation fuel. This study examines consumers’ willingness to pay for ethanol
from various potential feedstocks; corn, switchgrass and wood wastes. Data was collected via a
survey of fuel consumers across the United States in 2009. Results show that consumers have a
preference for E85 (a fuel blend with 85 percent ethanol and 15 percent gasoline) from corn,
switchgrass and wood wastes compared to EO (gasoline) and a preference for E85 from
switchgrass and wood wastes, but not corn when compared to E10 (10 percent ethanol and 90
percent gasoline). Also, consumers have a preference for E85 compared to E10 but not
compared to EO. Mean WTP for E85 was insignificant across all models, but significant for all
other product attributes; percentage of fuel imported, percentage of greenhouse gas emissions
reduced, and the proximity of fuel in driving distance. This suggests a WTP for a combination
of fuel attributes associated with ethanol rather than just for E85.

Results suggest that price and proximity of the fuel have a greater impact on fuel
selection than percentage of the fuel imported and reductions in greenhouse gas emissions.
Republicans had a positive WTP for E85 compared to E10 and a negative WTP for E85
compared to EO regardless of feedstock, which may suggest that Republicans actually have no
preference for E85; however, these findings may also suggest that Republicans view E85 as a
voluntary “policy” whereas E10 is an example of government intrusion in the free market. Thus,
they may ultimately have preferences over the manner in which the blend is being introduced to
the market. Across all models, those undecided in political affiliation, those previously familiar
with ethanol, and those who prefer to devote U.S. farmland to food instead of fuel generally
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exhibited a lower WTP for E85 while Westerners, those worried about the environment, and
those believe that reducing dependence on foreign oil is more important than environmental

protection generally had a greater WTP for E85.
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CHAPTER 1
INTRODUCTION
Problem Identification and Explanation

Concerns regarding energy security, resource sustainability, and environmental protection
have heightened both policymakers’ and consumers’ interest in energy efficiency and the use of
renewable fuel sources. Substantial evidence that greenhouse gas emissions are responsible for
global climate change, which is wreaking havoc on many of the earth’s ecosystems, has ignited
the search for and development of renewable energies and fuels (Karl and Trenberth 2003).
Although the cause, effect and even the existence of global climate change has been debated over
the last several decades, the United States government now recognizes the adverse affects of
global climate change and the need to invest in alternative energies that are renewable and more
environmentally friendly (IPCC 2007; United Nations 2007).

A second key factor that has sparked the United States’ interest in alternative energy is
national energy security. The United States depends heavily on unstable nations for its oil
supply. By displacing oil imports with domestic fuel sources, the United States can decrease its
dependence on foreign oil and thereby increase national energy security. In President George
Bush’s 2006 State of the Union Address, he announced a “Biofuels Initiative,” which seeks to
replace more than 75 percent of the United States’ oil imports with domestic supplies of energy
by 2025. Also in his speech, President Bush advocated extensive research and development in
the use of cellulosic biomass, such as agricultural wastes, trees, forest residues and perennial

grasses, for the production of transportation fuels (Herrera 2006).



Fuel Ethanol: Development and Policy

The majority of fuel ethanol currently produced in the United States is made from corn;
however, ethanol can be produced from numerous feedstocks including cellulosic biomass,
wheat, vegetables, rice straw and sugar cane waste. Ethanol created from cellulosic biomass is
not yet commercially feasible, but is promising as a new biofuel because it is highly sustainable
and has the potential to significantly reduce carbon dioxide emissions (Solomon and Johnson
2009).

Fuel ethanol is used in its purest form as E85, a fuel blend of 85 percent ethanol and 15
percent gasoline, or as E10, an additive to conventional gasoline. All vehicles can run on E10;
however, only “Flexible Fuel Vehicles” have engines that can run on fuel blends that contain
anywhere from zero to 85 percent ethanol. In the United States, 99 percent of fuel ethanol is
consumed in the form of E10 and only one percent is consumed as E85 (Yacobucci 2006).
Ethanol is an oxygenate and is added to gasoline in a 10 percent ratio mix, E10, in order to
reduce carbon monoxide and ozone air pollution and boost a vehicle’s octane level. During the
1990’s, Congress enacted several legislative incentives and requirements in order to encourage
the development of E85. The use of ethanol in fuel as an oxygenate was stimulated by the Clean
Air Act Amendments of 1990, which required the use of oxygenated or reformulated gasoline
(RFG) in order to comply with federal air quality regulations. Also as part of the 1990 Clean Air
Act Amendments, municipal fleets were encouraged to mitigate air quality problems through the
use of alternative fuel vehicles. The 1992 Energy Policy Act required the purchase of
alternative fueled vehicles by federal and state governments as well as businesses in the
alternative fuel industry. The 2005 the Energy Policy Act made it mandatory to use ethanol in
gasoline (Yacobucci 2006). Most recently, the 2007 Energy Independence and Security Act
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(EISA) called for the production of 36 billion gallons of renewable fuels in the United States by

2022 with 22 billion gallons of the 36 billion gallons coming from advanced biofuels and three-

fourths of those 22 billion gallons of advanced biofuels to be from cellulosic materials (Solomon
and Johnson 2009).

The Renewable Fuels Standard

Under the Renewable Fuels Standard (RFS), the Environmental Protection Agency
(EPA) is required to ensure that the appropriate amounts of renewable fuels are spread through
United States commerce on an annual basis (Renewable Fuels Association 2010). RFS policies
serve as instruments by which the United States can develop a renewable fuels market in the
transportation sector. A RFS is a market-based policy which is meant to address issues such as
the risks involved with renewable fuel expansion, the engrained nature of fossil fuels as they
relate to United States culture and infrastructure, disconnect in the population’s knowledge of
renewable fuels, and differences in non-economic costs and benefits associated with fossil fuels
and renewable fuels (Mosey and Kreycik 2008).

While an RFS can be employed anywhere in the United States, certain states have
attributes which make them better suited for a successful RFS program. States that already have
ready and abundant ethanol feedstock sources, for example, are well suited for RFS policies.
Other characteristics which make a state a good candidate for the introduction of an RFS policy
include populations which are well educated about biofuels and rates of flex fuel vehicle
ownership are high, previous state commitment to biofuel production and the prior successful
instatement of another RFS. States that currently have or will soon have RFS policies include
lowa, Hawaii, Louisiana, Missouri, Montana, Oregon, Washington, Minnesota, Colorado,
Kansas, Maryland, New Mexico and Ohio (Mosey and Kreycik 2008).
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Thus, the market and demand for ethanol is heavily dependent on federal incentives and
regulations. There are several major barriers to the expansion of fuel ethanol use. The primary
barrier to ethanol consumption in the United States is its high price relative to gasoline. Even
with federal tax credits of 51 cents per gallon of ethanol, ethanol is still not highly competitive
with conventional gasoline. Other barriers to the production and consumption of E85 include its
low energy content per gallon compared to gasoline, the geographic isolation of its main
feedstock, corn, and a lack of Flexible Fuel Vehicles on the road (Yacobucci 2006).

Ethanol Statistics

There are an estimated eight million vehicles on the road with E85 capabilities and there
are an estimated 230 million gasoline and diesel fueled vehicles on the road (RFA 2010).
Furthermore, because many people who drive FFV’s are unaware that their car can run on E85
and because there is a limited amount of E85 fueling stations, a low percentage of FFV’s are
actually fueled by E85. There are approximately 170,000 gasoline fueling stations in the United
States and there are only around 2,300 gas stations that carry E85 (RFA 2010). Furthermore, the
majority of E85 stations are located in the Midwest, where ethanol production is most
concentrated. Minnesota, Illinois, lowa, South Dakota and Nebraska are home to 65 percent of
the United State’s E85 fueling stations (Yacobucci 2006). Approximately 90 percent of ethanol
is produced from corn feedstock and because it is less expensive to produce and distribute
ethanol close to its feedstock source, it is not surprising that the Midwestern United States is not
only the largest producer of corn relative to the rest of the United States, but also the largest
producer and consumer of ethanol (Yacobucci 2006).

Corn-based ethanol production and consumption is isolated in the Midwestern United
States because it is most economically feasible and cost-effective to produce there; however, that
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leaves the rest of the United States with limited access to alternative transportation fuels. One
possible remedy to this problem is cellulosic ethanol. Because cellulosic ethanol is created from
feedstocks which are found in all areas of the United States, it has the potential to greatly expand
the ethanol market and foster the construction of E85 stations across the United States.
Cellulosic Ethanol

Cellulosic ethanol feedstocks are abundant and widespread and include forest materials,
agricultural residues and urban wastes. Unlike corn, cellulosic material is not a human food
source and therefore does not take away from human food sources. Cellulosic feedstocks have
several other advantages over corn. Unlike corn, many cellulosic feedstocks can be harvested
year round and there is very little need for environmentally harmful tillage, compaction or
fertilization to grow the feedstocks (Herrera 2006). With less energy needed for production,
cellulosic ethanol has lower greenhouse gas emissions than corn; however, cellulosic production
is not yet cost effective because the process by which cellulosic feedstocks are broken down into
simple sugars is far more complicated than that for corn (Hahn and Cecot 2008). Corn ethanol is
not seen as a long-term renewable fuel option; however, farm state policy makers believe that the
continued production of corn ethanol is the best mechanism by which the United States can
create ethanol infrastructure, transportation and storage facilities, as well as consumer acceptance
of ethanol (Morrow 2008).
Ethanol and Farming

The use of ethanol in the United States has had positive impacts for farmer incomes;
however, it has also contributed to price increases in the food sector. An increase in the
diversion of corn for livestock feed to ethanol has the potential to decrease U.S. meat exports by
8 percent and increase meat imports by 6 percent, resulting in increased livestock prices. It is
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important to remember, however, that the economic impacts of a decrease in U.S. exportation of
meat and agricultural commodities would be offset somewhat by a 12 percent decrease in oil
imports (Skipper 2009). The U.S. is a major exporter of corn, but also of sorghum, soybeans,
pork and broiler meat with the U.S. corn accounting for 40 percent of global production and 70
percent of world trade (Elobeid 2007). Thus, changes in the prices of agricultural commodities
are not only felt in the United States, but globally. As grain ethanol production in the U.S.
expands, corn prices rise and land that was previously used to grow other agricultural
commaodities is converted to growing corn. Consequently, the prices of other agricultural
commodities rise as well. Due to ethanol expansion in 2006, U.S. corn prices rose 60 percent
and world corn prices rose 40 percent. Also, in the U.S. soybean prices rose 87 percent in the
U.S. and 7 percent worldwide, while wheat prices rose 25 percent in the U.S. and 21 percent
worldwide. Thus, increases in U.S. agricultural commodities have spillover effects in the world
market. Continued crop price and therefore food price increases will have the greatest impact in
poor countries where food insecurity is already a problem and populations are already
undernourished (Elobeid 2007). Nevertheless, as biofuels have only become increasingly
significant over the past several years, it is still unclear precisely how the food, feed and grain
markets will be affected (Skipper 2009).

Ethanol made from cellulosic feedstocks is drawing much attention for its potential as a
major source of alternative fuel; however, production of cellulosic ethanol would not bring an
end to the “food versus fuel” debate because many would argue that lands that were once utilized
for food and feed crop production would be transformed into cellulosic crop land; thereby,
displacing U.S. crop production and causing food prices to rise. Schubert suggests several
solutions to make room for biofuel crops including crop rotation between conventional
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agricultural crops and biomass crops and using marginal lands to plant biomass crops. There are
around 39 million acres of marginal land in the U.S. which have already been set aside and there
are an estimated 250 million to 2.5 billion acres of less productive crop land worldwide that
could also be utilized for ethanol expansion. Research also suggests that over 1 billion tons of
biomass, mainly from switchgrass and other perennial feedstocks, which is the equivalent of 60
billion gallons of ethanol, could be manufactured within several decades (Schubert 2006).
Ethanol Critics

Aside from the food versus fuel debate in regards to ethanol production, critics of E85
say that it is not a feasible solution to the United State’s energy crisis for multiple other reasons.
Namely, unlike oil, ethanol cannot be easily transported by gasoline pipelines and therefore has
high shipping costs relative to gasoline. Other complaints about E85 include the generally high
purchase price of FFV’s relative to conventional vehicles, severely limiting the market for ESS5,
and fuel ethanol’s lower energy content per gallon compared to gasoline. Critics argue that
because it takes roughly 1.4 gallons of E85 to equal the energy content of one gallon of gasoline,
E85 decreases fuel economy (Yacobucci 2006).

Despite claims that E85 is not a feasible solution to the United State’s energy crisis,
proponents of fuel ethanol are hopeful that it will be monumental in offsetting the United States’
dependence on foreign oil, stimulating local economies and improving environmental
sustainability. Corn has dominated ethanol production as the main feedstock for many years;
however, with growing evidence that fuel ethanol from corn has an unfavorable net energy
balance and significant arable land and water requirements, its strength in the future of ethanol

production is waning (Solomon and Barnes 2007).



While cellulosic ethanol can have environmental benefits over corn grain ethanol and it
does not directly compete for food production land use, little is known about consumers’ views
on cellulosic ethanol as compared with corn grain ethanol. This study is being conducted
because there is little or no information on whether or not fuel consumers prefer one ethanol
feedstock over another or whether consumers are willing to pay price premiums for cellulosic
ethanol compared to grain ethanol. Acquiring knowledge about consumer willingness to pay
price premiums for ethanol produced from different feedstocks will allow the potential market
success of cellulosic ethanol to be assessed.

Objectives

The objectives of this research are to 1) ascertain whether fuel consumers are willing to
pay price premiums relative to gasoline for E85 produced from feedstocks such as corn, corn
stover, switchgrass and wood residues and the level of these premiums, and 2) provide estimates
as to how demographic and environmental, food security, and fuel security attitudes influence

consumers’ willingness to pay these price premiums.



CHAPTER II
LITERATURE REVIEW

Multiple studies have been conducted to determine willingness to pay for various services
and products which help to offset environmental degradation and decrease pollution caused by
the burning of fossil fuels. Due to the environmentally friendly nature of these products and
services, they have been dubbed “green” alternatives to “dirty” energies. Studies have examined
willingness to pay for things such as greenhouse gas reductions under the Kyoto Protocol and
green electricity generated from biomass and other renewable sources. This literature review
will focus on the findings of studies such as these as well as articles which relate to biofuel
attributes compared to gasoline, characteristics of biofuels, and consumer acceptance of
alternative energies.
Consumer Perceptions about Biomass Ethanol

A good place to start this literature review is with two studies that discuss consumers’
perceptions about biofuels. A survey including almost 2,800 drivers found that only 5 percent of
drivers in the United States consciously fueled their cars with biofuels out of concern for the
environment and the intention to help decrease the United States’ dependence on foreign oil
(Pavilion Technologies and Harrison Interactive 2006). Of the 95 percent of fuel consumers in
the survey who did not consciously use ethanol-blended fuel, 72 percent stated that they would
willingly use biofuel if it cost less than gasoline, 59 percent would switch to biofuel out of
concern for the United States’ dependence on foreign oil and 61 percent would switch if ethanol-
blended fuel were available at their local gas station.

In another study which examined WTP for E10, it was found that WTP was higher for
self-proclaimed liberals, males and people who have a familiarity with ethanol. It was also
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determined that people who support alternative fuels, but do not support ethanol have a low WTP
for E10. The purpose of the study was to determine how perceptions and preferences about the
environment as well as national security and the economy influence consumption choices.
Results showed that concerns for national security were not significant in shaping individual’s
perceptions and preferences towards ethanol; however, the economy and environment were
influential in people’s perceptions and preferences for ethanol (Bhattacharjee, Petrolia and
Herndon 2008). Both studies confirm that a majority of people are open to purchasing ethanol
blended fuels and that demographics play a role in a person’s willingness to purchase biofuel.
Studies on WTP for Biomass Ethanol

In their study, “Valuing Climate Protection through Willingness to Pay for Biomass
Ethanol,” Solomon and Johnson (2009) use contingent valuation to examine how people value
the environment through WTP for cellulosic ethanol and to determine whether or not feedstock
influenced WTP. In the study, participants were told to assume that cellulosic ethanol
consumption was going to be highly influential in reducing future carbon dioxide (CO,)
emissions and that this assumption was based on a series of research studies. Participants were
also told that greater ethanol use, especially corn ethanol, could lead to increases in prices of
corn, beef and dairy products due to the diversion of crop land for fuel. Following the WTP
questions, participants were asked other questions regarding how much they would drive,
compared with how much they currently drive, if they were going to pay a higher price for
cellulosic ethanol and what percentage of their fuel consumption would come from ethanol.
Lastly, respondents were asked to answer a series of questions regarding the environment and

their attitudes about climate change.
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Solomon and Johnson noted that in order to increase the number of respondents, they
over-sampled rural households. They hypothesized that because rural households are more
likely to own or manage farmland that could potentially be utilized as ethanol feedstock, they
would be more likely to complete the survey. Upon completion of the survey, it was found that
three fourths of the total respondents were male and that a majority of respondents were
conservative, older than fifty one, well educated with moderate to higher incomes and either
employed or retired. According to census data, respondents were not representative of the U.S.
population. To account for this issue, non-respondents were assumed to have a WTP of zero.

Their results showed that a majority of respondents thought that climate change is
happening, but think that the causes are unclear. While the study indicated that there was an
interest among people in the biofuels market, there was also an indication of a weak preference
not to pay forty cents more per gallon for gasoline if the money went to help stop climate
change. The study results suggest that people are concerned about the environment and are
ready to begin the transition from non-renewable to renewable energy resources (Solomon and
Johnson 2009).

Study on WTP for Green Electricity

Previous research has been conducted to determine consumer WTP for green electricity.
In one such study (Borchers, Duke and Parsons 2007) a survey was conducted to determine
whether consumer preferences for green electricity differ by source. They found that there was a
positive WTP for green energy electricity, that individuals had a preference for solar over a
generic green and wind and that biomass and farm methane were the least preferred sources.
Information in this study is relevant to research about how consumer WTP for ethanol depends
on the feedstock, because in both studies consumers’ attitudes about the environment can be
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correlated with WTP. The premise of Borchers et al. paper was to gain information about
whether it is more beneficial to market green electricity as a generic good or to market it in a
way where consumers are informed about the specific source of renewable energy they are
purchasing, in regards to the most successful way to market green electricity (Borchers, et al.
2007).

Data for the Borchers et al. study was gathered in New Castle County, Delaware using a
contingent choice experimental design. The survey measured WTP for electricity from four
sources; biomass, wind, solar and farm methane. Results showed that there was a positive WTP
for green energy and that the source does affect WTP. Respondents in the survey showed a
higher preference for solar and wind sources and a lower preference for biomass and farm
methane sources. The study also provided significant information regarding participation in non-
voluntary versus voluntary green power programs; with a less preferred energy source,
consumers had a negative willingness to pay for non-voluntary power programs. The authors
note that it is important to recognize that green power is not generated generically but it is
promoted generically. By marketing green power generically, consumers do not have a clear
grasp of the benefits of purchasing green power. Because consumers have shown a preference
for solar and wind power over biomass and farm methane, their perceived benefits of each
energy source are different and therefore when buying generic green power, consumers don’t
have a clear understanding of the benefits of what they are purchasing. The results of Borchers
et al. suggest that the best way to market green electricity and thereby increase the number of
green electricity consumers is to not over-embellish the benefits of the program and supply

consumers with adequate information about what they are purchasing (Borchers, et al. 2007).
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Studies on WTP for Alternative Fueled Vehicles

In examining consumer WTP for fuel ethanol, it is important to have knowledge about
WTP for alternative fuelled vehicles (AFVs) because before an individual can purchase an
alternative fuel, they must have a vehicle that has alternative fuel capabilities. By studying
potential demand for AFVs alongside potential demand for fuel ethanol, a more complete
understanding of the factors which drive those related demands can be realized. In Potoglou and
Kanaroglou’s (2006) study entitled “Household Demand and WTP for Alternative Fuelled
Vehicles,” contingent choice method was used to estimate WTP for AFVs based on differing
attributes including purchase price, maintenance, fuel costs, acceleration, fuel availability, tax
incentives and pollution levels (Potoglou and Kanaroglou 2006).

The Potoglou and Kanaroglou study was administered in Hamilton, Canada via the
internet and was completed by 490 individuals. The purpose of the study was to determine how
much money people were willing to forfeit in order to benefit from long-term and short-term
benefits of owning an AFV. The survey results supported the previous studies that concluded
that while individuals were sensitive to tax incentives and emission reductions when purchasing
a vehicle, they were more heavily influenced by fuel availability, vehicle performance and
purchase price. The survey also supported previous research, which found that demographics,
including gender, education, income, and household type and size had an effect on an
individual’s probability of selecting a vehicle of a particular class and technology (Potoglou and
Kanaroglou 2006).

A similar study (Ewing and Sarigollu 2000) assessed consumer preferences for Clean-
Fuelled Vehicles (CFVs) through a discrete choice experiment. The study was administered
randomly by mail in Montreal Canada to 1,500 commuters who drive to work regularly; 881 of
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whom provided useable responses. Vehicle attributes included annual repair and maintenance
costs, acceleration, cruising range, refueling range, pollution emissions, commuting time and fuel
as well as weekly parking cost. The three types of vehicles between which participants were
asked questions included a vehicle like the one they currently own, an alternative fuel vehicle
and an electric vehicle (EV). The contingent choice section of the survey was followed by a
series of questions to assess people’s attitudes about the environment, namely air pollution, and
technology (Ewing and Sarigollu 2000).

Because the survey results showed that respondents were heterogeneous in their attitudes,
a cluster analysis was used to group those with similar attitudes. Respondents were clustered
into three categories based on their attitudes about technology and the environment: actively
concerned, passively concerned and unconcerned. Of the total respondents, 353 were concerned
about the environment and were actively doing something about their concerns, 330 were
concerned but were not doing anything about their concerns and 198 had no concern for the
environment, believed pollution issues to be overrated, and saw technology as causing more
problems than it solved.

While the cluster segments did not significantly differ by gender, younger respondents
made up the majority of the actively concerned group and the unconcerned group had the lowest
incomes. Researchers noted that actively concerned respondents may have been overrepresented
in the study and unconcerned respondents may have been underrepresented because actively
concerned individuals may have had a higher motivation to return the surveys than unconcerned
individuals (Ewing and Sarigollu 2000).

Results regarding vehicle choice revealed that respondents were impeded from adopting
EVs due to their then limited range and losses in acceleration. It was also determined that
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respondents had a higher propensity to buy a vehicle with lower emissions than a vehicle with
higher emissions. The survey results supported previous research that had found that individuals
have a strong preference for CFVs and EVs; however, the benefits gained by the decreases in
environmental impact by using a CFV did not make up for vehicle performance loss for
consumers. The authors concluded that regulations such as increasing gasoline prices and
reserving special lanes to benefit commuters who drive CFVs would not be sufficient by
themselves to create a CFV market, but that government intervention aimed at the improved
performance of CFVs could be beneficial in increasing consumer demand (Ewing and Sarigollu
2000).
Study on Consumers’ Value of Fuel Availability

The results of Greene’s (1997) study, focusing on the value of fuel availability to
consumers, suggests that choice among alternative fuels, including ethanol blends, would be
fairly price responsive. The study also concludes that as the percent of stations offering a new
fuel increases the marginal value of availability decreases. Greene (1997) found that fuel
availability became of minor concern when fuel was available at 10 to 20 percent of stations and
became of major concern when fuel was available at only 1 to 2 percent of stations.
Confirmation that people are willing to purchase fuel even though it is not available at a higher
percentage of fueling stations gives hope to the potential success of alternative fuels even if they
are provided to consumers with limited availability. The information in Greene (1997) is helpful
in understanding how limited fuel availability is likely to affect the demand for alternative fuels
and vehicles and is therefore pertinent to this study in its attempt to determine if consumers will

pay price premiums for fuels from different feedstocks.
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The current research described in this literature review suggests that cellulosic ethanol is
a more energy-efficient, environmentally-friendly ethanol blend that can be obtained from a
larger feedstock source than grain ethanol (Solomon, Barnes and Halvorsen 2007). These
studies also suggest that a high percentage of fuel consumers could be encouraged to purchase
ethanol over regular gasoline through various incentives including price, availability of fueling
stations and environmental benefits and that the major barrier to biofuel use is lack of knowledge
about what biofuels are, where they can be purchased, how efficient they are, and how they
compare to gasoline (Bhattacharjee, Petrolia, and Herndon 2008). Furthermore, previous
research substantiates that while fuel consumers do place value on fuel availability, they are also
agreeable to purchasing fuel that is available at as low as 10 percent of fueling stations (Greene
1997).

Thus, research has been conducted on consumers’ awareness of and WTP for biofuel;
however, research has not been conducted to determine whether or not fuel consumers are
willing to pay price premiums for different ethanol blends in the form of E85. Previous studies
also do not address the importance of feedstock source, consumer location and availability of
different ethanol blends among fuel consumers. The results of this study will provide
information regarding consumer willingness to pay price premiums for E85 based on the
feedstock, as well as the effect consumer location and availability has on consumer willingness

to pay for E85.
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CHAPTER I11
METHODOLOGY AND DATA ANALYSIS

Survey Methods

Data for the survey was collected during January and February 2009 via an online survey
which was administered by Knowledge Networks (KN). Knowledge Networks created an online
research panel which was based on probability sampling and encompasses both online and
offline populations of the United States. Thus, KN’s research panel is representative of the U.S.
population. Knowledge Networks uses random digit dialing (RDD) as well as address based
sampling methods to select households for survey participation. Households that do not have
internet or computer access are provided with it under the stipulation that they complete one
survey per week. Conducting a survey online rather than by mail or telephone is beneficial
because it is a quick and cost-effective way to obtain results and it is highly convenient and
performed in a less obtrusive environment for the respondents. According to Knowledge
Networks (2009), respondents also find that online surveys are more engaging and appealing
than telephone surveys. They also argue that applying a post-stratification ranking adjustment to
the data using demographic distribution data from the Current Population Survey helps to limit
non-response and non-coverage bias in the survey. Once panel members are recruited and
activated, they are contacted via email several days before they receive a survey in which they
have been selected to participate. In order to encourage participation and stimulate member
loyalty, KN uses an incentives program with its members. Further detail about KN’s research
methodology can be found in Knowledge Networks (2009).

The survey was fielded on January 16, 2009 to 2,851 panel members over the age of 18.
Panelists represented a general population sample and were selected through simple random
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sampling by KN. Of the 2,851 cases that were fielded, 1,909 were completed before the survey
was closed and 1,727 of these qualified for further use. The final 1,727 surveys were qualified
for use based on their passing of a several screening questions and their completeness in
containing useable responses. The screening questions screened out households which did not
own or lease an automobile or households in which the automobile the respondent drove the
most often did not have a gasoline or gasoline/electric engine. Two survey versions were
administered. One survey version compared EO to E85 and the other compared E10 to E85. Of
the final 1,727 respondents, 813 completed the EO survey and 914 completed the E10 survey.
Panelists who responded to the EO survey were asked to compare E85, a fuel blend of 85 percent
ethanol and 15 percent gasoline, and EO, pure gasoline, in the contingent choice section of the
survey. Panelists who responded to the E10 survey were asked to compare E85 with E10, a fuel
blend of 10 percent ethanol and 90 percent gasoline, in the contingent choice section of the
survey.

Any panel deviations, including non-response and non-coverage bias, were accounted for
by a weight which was designed to compare the demographics of respondents to the most recent
Current Population Survey demographics; for example, age, political affiliation, education,
gender, household income, and metropolitan region. The weight was calculated using an
iterative proportional fitting procedure, the weights distribution was examined and outliers were
necessarily cut. The new weights were subsequently scaled to the sum of the total sample size
and are the weights used for the analysis described this paper.

The screening questions were followed by informational screens which provided
participants with information about ethanol blends and feedstocks. The first of eight
informational screens notified respondents of the total percentage of U.S. gasoline that comes
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from foreign sources as well as how ethanol differs from gasoline in that it is a renewable
resource. The second screen explained the differences in fuel economy in terms of miles per
gallon (MPG) between E85 and gasoline. This screen explicitly shows how, due to its lower
MPG, using E85 requires more frequent re-fueling and therefore would need to be priced lower
than gasoline in order to get the same fuel economy (price per mile traveled). The third screen
explained that because a vehicle fueled on E85 also requires more frequent re-fueling, it causes a
vehicle to travel fewer miles than vehicles fueled on E10 or pure gasoline. The fourth screen
explains how greenhouse gas emissions, which contribute to global climate change, are reduced
by fueling vehicles with ethanol.

The final three survey screens gave a brief commentary on the three different feedstocks
that are portrayed in the contingent choice section of the survey. The feedstock descriptions
began with corn, which was described as being the primary feedstock for current U.S. ethanol
production. The feedstock switchgrass was described as a North American perennial grass that,
unlike corn, needs fewer chemicals and lower quality land to grow. The feedstock wood waste
was described as including materials such as dead trees, tree branches, sawdust, scrap timber,
demolition debris, and thinning forests for forest management. These eight screens can be found
in Table 1 of the Appendix.

Contingent choice, a type of conjoint analysis, was used in this study because it most
closely resembles the decision-making process consumers’ face when purchasing a new product
and therefore allows survey respondents to answer questions in an environment that is as close as
possible to the actual decision-making environment they face in the real world. With contingent
choice, market commodities are portrayed as bundles with contrasting characteristics. In the
survey, participants chose among bundles based upon the importance they place on certain
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product attributes. By adding price as a product characteristic, this study will reveal WTP
among fuel consumers.

Conjoint analysis, which is used extensively in marketing research, was selected for this
study because it models consumer preferences among multi-attribute alternatives and it reveals
how consumers make trade-offs among competing products and suppliers. Leigh, MacKay, and
Summers (1984) state that its ability to allow for such options as the modeling of interactions
among attributes, makes conjoint analysis techniques popular when examining preferences of
individual consumers or consumer groups. Conjoint analysis is preferred over simpler, less
expensive analyses such as self-explicated attribute weights because it has higher levels of
validity and reliability (Leigh, MacKay, and Summers 1984). Conjoint analysis measures trade-
offs when analyzing survey responses pertaining to consumer preferences and can also be used to
determine how buyers will react to changes in market products (Green 1978).

Each of the survey versions contained a contingent choice exercise in which respondents
were prompted to choose a fuel type, either E85 or E10, or E85 or EO, based on various fuel
attribute alternatives. It is important to note that participants were instructed to assume that their
vehicle could run on E85, E10 and EO, respectively. Respondents were asked to select a fuel for
each of fourteen different contingent choice tasks. In each task, respondents had to choose
among four fuels based on six fuel attributes. The first three fuel types were E85 blends and the
last fuel choice was either E10 or EO; depending on the survey version.

The fuel attributes, which included fuel price (stated as both an amount per gallon and an
amount per mile), ethanol feedstock, percent of fuel that was imported, and amount of GHG
emissions reductions compared to E10 or EO, and availability. The price corresponding per mile
attribute was based on a 20 MPG basis for E85 where the alternative E85 prices were 6.7, 7.1,
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7.5, 7.9 and 8.3 cents per mile, and the E10 and EO prices were 7.5 cents per mile. In terms of
price per gallon, the alternatives for E85 were $1.24, $1.42, $1.50, $1.58 and $1.66 per gallon
and $2.00 per gallon for E10 and EO. The feedstock alternatives consisted of corn, wood wastes
and switchgrass for E85, corn for E10 and nothing (pure gasoline with no ethanol blended) for
EO. For E85 the alternative GHG emissions reductions levels were 10 percent, 50 percent and 73
percent. GHG emissions reductions for E10 and EO were zero. For E85, import levels were 10
percent, 33 percent and 50 percent, while the E10 and EO import level was 60%. For E85
availability, the alternatives were either 2 or 5 minutes either “out of your way” or “on your
way” to a destination. E10 and EO were consistently 2 minutes out of the way. An example
contingent choice question can be found in Table 2 of the Appendix.

Demographics pertaining to political affiliation, age, gender, household income and
education for each respondent were provided by Knowledge Networks. The survey included
questions regarding knowledge of ethanol and Flex Fuel Vehicles (FFV’s) and attitudes toward
environmental issues, national security and the food versus fuel debate. Other questions sought
out information about respondent’s driving habits, vehicle description, their involvement in
environmental organizations and their sources of environmental information.

Economic Modeling

According to Caussade et al. (2004), the basis for the logit family of models is random
utility theory where individuals in a homogeneous population, act rationally and possess perfect
information; thereby ensuring that they will always make choices that maximize their personal
utility subject to applicable constraints. The economic random utility model (Manski 1977) is
assumed as the theoretical framework for this study. Consumers are assumed to be utility
maximizing and, in this study, they gain utility through the consumption of transportation fuel.
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When asked to make a choice between a set of alternatives, in this case four fuel types that are
defined by six attributes, consumers will choose the alternative which provides them with the
greatest level of utility. The utility that an individual, k, derives from one alternative, j, among N
alternatives can be expressed as Uyj = 6'Z; + &; where j = 1...N, Z;jis a vector of observed
attributes of the alternatives, @ is a vector of unobserved parameters and & is an error term,
which represents the combined effect of the omitted variables. If the choice among alternatives
is treated solely as a function of characteristics, then a conditional logit model can be used
(McFadden, 1973). For the conditional logit model, the probability of selecting a particular

alternative j, can be written as

exp(0Z,)
(1) ij =

D.exp(0Z,)
with Zy; representing the product characteristics of the jth alternative. For this formulation,
willingness to pay (WTP) for a specific attribute can be calculated as:

6
() WIR =-—L

b
where | is a non-price attribute and P is price.

The conditional logit is limited in that it assumes that all respondents share the same
parameters for the attributes and that therefore preferences are homogenous across all
respondents samples, a random parameters model can be supplemented. This assumption can be
relaxed with a random parameters model which can account for heterogeneity of preferences
among respondents (Train 1983; 2003) to motivate the random parameters model, the utility

function can be written as:
(3) Ukj :(9_ +0‘)'ij +&j== 6 'ij +o 'ij + &
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In this framework, @ is a vector of mean parameters for the attributes across the k individuals

and o is a vector of estimated standard deviations of these parameters. A estimate of mean WTP

for this model can be found using (Train 1998):

O,
(4) WTPR = o

b
Heterogeneity can also be incorporated in a conditional logit model and can be further
expressed in a random parameters logit model by adding demographic characteristics and
attitudinal variables into the model (Hanley, Mourato, and Wright 2001). Upon modification of
the fixed parameter model to include demographic and attitudinal variables, utility can then be
expressed as:
(8) Uy =(0 + pXit pYi)' Zj + exj== pXk Zij + @Y Zyj +0'" Zig + &,
where Y and Xy are taste indicators, y and ¢ are their correlating parameters. It is at this point
that variable interactions come into play as the demographic and attitudinal variables are
interacted with the product attributes. The utility function for a random parameters logit that
includes demographic characteristics and attitudinal variables can be written as (Lavin and

Hanemann 2008):

(6) Uy =(8 +pXit+ oYk +0) Zig + exj== yXk Zij + oYiZis +0 ' Zij +0 ' Zij + &,
in which case Yy and Xy are taste indicators, y and ¢ are their correlating parameters. Just as in
the case of incorporating demographics and attitudes into a fixed model, @ is a vector of mean
parameters and ¢ is a vector of estimated standard deviations of the parameters. Now, the model
is a random parameters model with demographic characteristics and attitudinal variables

interacted with product characteristics. Simulated maximum likelihood, which is ideal for

avoiding high-dimensional integration problems and requires only the simulation of the
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likelihood function, is used to estimate the random parameters logit (Kao, Lee and Pitt 2001).
Furthermore, 1,000 replication Halton draws, a random drawing method, was used to estimate
simulated maximum likelihood. The parameters, mean and standard deviation, are assumed to
follow a normal distribution.

Furthermore, when the demographic and attitudinal variables are interacted with non-price
variables, WTP for an attribute, |, when calculated at the sample means, in a fixed parameters

logit model becomes:

0, +7/I>?k +(P|Y_k .
0

(7) WTR =-

Using simulated individual-level parameters for non-price attributes as well as the
demographic characteristics and attitudes of an individual and the fixed parameters of
characteristics, attitudes and price, equation (8) gives WTP for all individuals at the means using
a random parameters logit. With point estimates, sample data is used to calculate a single value
or statistic which serves as a ‘best guess” for an unknown fixed or random population parameter
and in this study can be calculated at the means of the random parameters and the means of the

demographic and attitudinal variables using the following equation:

O +7nX +pY
A '

(8) WTR =-

Equation (9) was used to calculate WTP values for the profiles that were created from the
survey data. Upon the interaction of demographic and attitudinal variables and non-price

variables, individual-level estimates for WTP for attribute | are calculated as:

Ou + 1 X + Y, _

9) WTP, =-—
(9) WTR, 0,
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In order to measure the standard error for the WTP estimates, the Krinsky-Robb method was
used. Krinsky and Robb’s method is a simulation technique where a series of drawings is taken
from a multivariate normal distribution with the means and variance-covariance matrix of the
estimated parameters in order to produce multiple samples of the parameters of the model
(Krinsky and Robb 1991).

To summarize, there are four econometric models used to analyze this data; a conditional
logit with product attributes, a conditional logit with product attributes, demographic and
attitudinal variables, a random parameters logit with product attributes, and a random parameters
logit with product attributes and interactions between demographic and attitudinal variables and
product attributes. Furthermore, each model was done in aggregated form, with E85 coming
from one feedstock (corn), and in disaggregated form, where E85 was broken into three
feedstocks (corn, switchgrass and wood wastes).

Description of Variables

Table 3 presents the definitions, hypothesized signs, and sample means of the fuel product
attributes, demographic characteristic and attitudinal variables. The variable Chosen refers to
whether the respondent chose a particular fuel alternative based. The variable names for the fuel
attributes are as follows; price is Price, the percentage of fuel imported from foreign sources is
Import, the percentage of greenhouse gas emissions reduction is Emissions Reduction, travel
time out of the consumer’s way to purchase fuel in minutes is Inconvenience, and blend and
feedstocks are E85, E85Corn, E85Grass, E85Wood and E10.

Demographic variables included in the analysis are whether the respondent is a
Republican (Republican) or undecided in their political affiliation (Undecided), with the base
case being democrat (Democrat), age in years (Age), gender (Female), whether the household
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income of the respondent is $50,000 or greater (Income50) and whether the respondent resides in
the Midwest (Midwest), West (West) or Northeast (Northeast), with South (South) as the base
case. Race was also included as a demographic variable and the race variables included in Table
1 are black (Black), Hispanic (Hispanic) and other (Other), with white (white) as the base case.
Residential area was included in the table using the variables city (City) and small town
(Smalltown) and rural (Rural), with suburb (Suburb) as the base case. Whether or not the
respondent had some college education or higher (School) was also included.

To capture how familiar respondents were with ethanol prior to taking the survey and to
thereby gain information about the impact that information has on consumer preference for
ethanol, a familiarity variable (Familiarity) was included. Use of carpooling (Carpool), and
frequency of going out of the way to buy cheaper fuel (Cheaper) were other variables used in the
survey. The carpool, variable describes respondents who carpool at least once a year.

In addition to the demographic variables examined in the survey, a set of attitudinal
variables were also included in the analysis. These variables were based on Likert Scale
questions, where respondents were prompted to respond to a statement with strongly agree,
somewhat agree, neutral, somewhat disagree or strongly disagree. Those variables include a
variable concerning the level of worry (Worry) an individual has about the state of the world’s
environment and what it means for their future as well as a variable concerning the level of
responsibility (Responsible) an individual feels towards future generations to protect the
environment.

Furthermore, a national security versus environmental security variable (Foreign) was
created to examine the relationship between consumer preferences and their opinion of whether
reducing dependence on foreign oil is more important than protecting the environment. The
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question for the security versus environment variable asks respondents to what extent they agree
that reducing our dependence on foreign oil is important to improving our national security.
Lastly, the variable “food versus fuel” (Food) variable was created to examine how of consumer
preferences about ethanol relate to respondents’ views on the extent to which farmland should be
used for the production of fuel as opposed to food. The survey question for the Food variable
asks respondents to what extent they agree with the statement that U.S. farmland should be
devoted to producing food and not fuel.
Hypotheses

Due to findings in previous research, it is expected that there will be a lower WTP for a
fuel if a high percentage of the fuel is imported (Import) (Li, et al. 2009) or if it is too far out of
the way to be conveniently purchased (Inconvenience) (Potoglou and Kanraglou 2007 and Mau,
et al. 2008). Meanwhile, the expected WTP for emissions reductions (Emissions Reduction) is
positive (Jeanty, Haab and Hitzhusen 2007). Based upon the results of Petrolia et al. (2010),
which found that liberals have a higher WTP for E10, it is hypothesized that Republicans
(Republicans) and that those who are undecided (Undecided) in their political affiliation will
have a low WTP for E85 regardless of the feedstock compared to Democrats. Also, based upon
the results of Petrolia et al. (2010), it is expected that older individuals will have a lower WTP
for E85, thus the age variable (Age) is expected to be negatively correlated with WTP for E85
blends.

It is expected that females (Female) and individuals who have higher household incomes
(Inc50) will be more inclined to pay higher prices for E85; thus, it is expected that males will
have a lower WTP for E85 (Bhattacharjee, Petrolia and Herndon 2008). It is hypothesized that
consumers who are aware of ethanol feedstocks that are being grown in their area will have more
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positive views about that particular feedstock. Thus, in the disaggregated models, the sign of the
coefficient on the interaction between Midwest and the corn feedstock variable is hypothesized to
be positive, as are the coefficients on interactions between the switchgrass and wood waste
variables on West and Northeast. In the aggregated models, it is expected that the sign of the
coefficients for Midwest, West, and Northeast will be positive and significant when interacted
with E85, since it is thought that the South will have a lower WTP than those other regions.
Following research conducted by Erdem, Senturk and Simsek (2010), which found that white
consumers were more likely to pay a premium for hybrid vehicles, white consumers are expected
to have a higher WTP for all E85 blends. Thus, it is also hypothesized that, Hispanics
(Hispanic), blacks (Black) and other races (Other) will have a lower WTP for all E85 blends.

As found by Solomon and Johnson (2009), it is expected that in the disaggregated
models, compare to suburban areas, rural (Rural) and small town (Smalltown) residents will have
a greater WTP for corn ethanol due to the potential for profit from rural resources and increased
employment opportunities in their local area and a negative WTP for grass and wood ethanol
while those who live in the city (City) are expected to have a greater WTP for E85 from all three
feedstocks. In the aggregated models, it is hypothesized that the estimated coefficients for City,
Smalltown and Rural will be positive and significant when interacted with E85 compared to
suburban. Furthermore, it is expected that as education level (School) increases, acceptance level
of E85 increases (Bhattacharjee, Petrolia and Herndon 2008). Thus, it is hypothesized that the
estimated coefficients for the education variable School will be positive and significant when
interacted with E85 regardless of feedstock. Also based on the findings of Battacharjee, Petrolia

and Herndon, it is expected that as familiarity (Familiarity) with ethanol increases, WTP for E85
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increases. Thus, the estimated coefficients for Familiarity will be positive and significant
regardless of the feedstock.

Based on the findings of Battacharjee, Petrolia and Herdon (2008), it is hypothesized that
those who carpool (Carpool) at least once a year will have a lower WTP for E85 regardless of
the feedstock because they perceive lower benefits of ethanol use. The relationship between
those who go out of their way to purchase cheaper fuel (Cheaper) and WTP for E85, to our
knowledge, has not been investigated; however, we hypothesize that because those fuel
consumers who go out of their way to purchase cheaper fuel (Cheaper) could be thought of as
economizers, who want the cheapest fuel they can find, it is expected that the variable Cheaper
will be positively correlated with all three E85 blends.

The hypotheses for the following two variables are supported by research conducted by,
Erdem, Senturk and Simsek (2010) , which determined that the more concerned a consumer is
about global climate change the more likely they are to pay a premium for hybrid vehicles.
Likewise it is expected that those who are concerned about the environment will be willing to
pay a price premium for E85. Thus, it is hypothesized that when the estimated coefficient for the
Worry variable when interacted with E85Corn, E85Grass and E85Wood in the case of the
disaggregated models or E85 in the case of the aggregated models, will be positive and
significant. Furthermore, because it is expected that the more responsible an individual feels
about their role in protecting the environment for future generations the more likely they will
perceive the production of ethanol as helpful to protecting the environment, it is hypothesized
that the estimated coefficients for Responsible when interacted with E85Corn, E85Grass and
E85Wood in the disaggregated models or E85 in the aggregated models, will be positive and
significant.
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In the case of the variable Foreign, agreement with the statement that reducing our
dependence on foreign oil is more important that protecting the environment is hypothesized to
have a positive effect on WTP for corn or wood, but a negative effect on WTP for E85 produced
from switchgrass. The logic behind this hypothesis is that although consumers may view
switchgrass as environmentally friendly, they are also likely to view it as a more exploratory, and
therefore uncertain, feedstock than corn or wood wastes. Thus, the more concerned an
individual is with improving national security, the less favorable of an attitude they may hold for
switchgrass. In the case of the aggregated models, the coefficient for the interaction between
Foreign and E85 is expected to be positive.

If an individual expresses a preference for using farmland to produce food instead of fuel,
the individual is more likely to perceive corn grown for the production of fuel ethanol as
competing with corn grown for food or livestock feed. Therefore, the Food variable, which
expresses an individual’s agreement with the statement that U.S. farmland should be devoted to
producing food and not fuel, is hypothesized to have a negative coefficient when interacted with
E85Corn, but a positive coefficient when interacted with E85Grass or E85Wood. In the
aggregated models, the estimated coefficient of the Food interaction variable is expected to be
negative.

Based on the findings of Jensen et al. (2010), it is expected that in both the aggregated
and disaggregated models for EO and the aggregated and disaggregated models for E10,
consumers will be willing to pay approximately 0.0273 cents per mile for each percentage
reduction in import levels (about 0.546 cents per gallon for a 20 mpg vehicle). Furthermore, it is
expected that consumers will be willing to pay around 0.0069 cents per mile for each percent in
emissions reductions (0.138 cents per gallon for a 20 mpg vehicle). Also, it is expected that each
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additional minute out of the way a respondent had to travel to purchase a fuel will reduce WTP
by approximately 0.1726 cents per mile. Looking at E85 based on feedstock type for the
disaggregated models on EO and E10, it is hypothesized that mean WTP for E85 from corn is
about 13.646 cents per gallon, mean WTP for E85 from switchgrass is about 18.976 cents per
gallon and that mean WTP for E85 from wood wastes is around 16.616 cents per gallon (for a 20
mpg vehicle) (Jensen 2010). Lastly, it is expected that in the aggregated models for both EO and

E10, the mean premium WTP for E85 will be around $.15/gallon (Petrolia 2010).
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CHAPTER IV
RESULTS
Sample Means

Table 1 presents weighted means for the data used in the analysis. Approximately 43
percent of the respondents reported themselves to at least lean towards being a Republican while
6 percent were undecided. The average age was just over 46 years old and approximately 51
percent were female. About 51 percent had household incomes greater than or equal to $50,000
per year. Roughly 23 percent of respondents resided in the Midwest while 23 percent resided in
the West and 17 percent lived in the Northeast. In terms of race, 9 percent were black, around 9
percent were Hispanic and 6 percent were other. About 19 percent of respondents lived in the
city, while approximately 24 percent lived in a small town and 21 percent reported being from a
rural area. Roughly 57 percent had at least some college or greater and about 70 percent had
heard of ethanol prior to taking the survey. Furthermore, 24 percent of respondents reported
using a carpool system at least once a year and 43 percent of respondents cited that they go out
of their way to purchase cheaper fuel.

Approximately 53 percent of respondents were extremely worried about the state of the
world’s environment and what it will mean for their future, while 78 percent felt that they have a
responsibility to future generations to protect the environment. About 29 percent of respondents
agreed that reducing our dependence on foreign oil was more important than protecting the
environment. Around 39 percent of respondents agreed at that U.S. farmland should be devoted

to producing food and not fuel.
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Log-Likelihood Ratio Tests

For each survey type, one comparing E10 to E85 and the other comparing EO to E85,
there were two models; one including product attributes only and a second mixed model
including product attributes, demographic characteristics, and attitude variables. Those models
were estimated using both fixed parameters logit and random parameters logit. Furthermore,
each model was performed using E85 in aggregated form (E85 with no specified feedstock
source) and disaggregated form (E85 from corn, E85 from grass and E85 from wood). In each
case, a log-likelihood ratio test revealed that the random parameters logit model was preferred
over the fixed parameters logit. Summaries of these tests are presented in Tables 2 though 5. In
addition, comparisons of the log-likelihood functions for the mixed models that with the models
that included product attributes only indicated that the demographics and attitude interaction
variables were significant overall for both the random parameters logits for EO and E10. A
summary of those tests are presented in Tables 6 through 9.
Aggregated Models Results for E85 and EO

Table 11 shows the results for the aggregated models in which respondents were asked to
compare E85 to EQ. The estimated coefficients on Price, Import, Emission Reductions, and
Inconvenience remained fairly stable across the models. In each model, the estimated coefficient
on Price was negative and significant, suggesting that respondents were sensitive to changes in
price. The estimated coefficients on Import and Inconvenience were negative and significant,
while the coefficients for Emission Reductions were positive and significant. The estimated
coefficient for E85 was negative and significant in the fixed parameters models as well as in the

random parameters model including product attributes only and was positive and insignificant in
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the random parameters model that included product attributes as well as attitudes and
demographics.

The coefficients for the Republican and Undecided interaction variables were negative
and significant in the random parameters model including product attributes, demographic
characteristics and attitudinal variables, suggesting that Republicans and those undecided in their
political affiliation have a lower preference for E85 than Democrats. As expected, females
displayed a greater preference for E85 than males. Also as expected, the interaction of Midwest
with E85 resulted in estimated coefficients that were positive and significant in both the fixed
and random parameters models including product attributes, demographic characteristics and
attitudinal variables. Meanwhile, West and Northeast were positive and significant in the fixed
parameters model but insignificant in the random parameters model. For the residential area
variables, the estimated coefficient for Rural came out significant and negative in both models,
suggesting that those who live in rural areas have a lower preference for E85 than those who live
in suburban areas. These results perhaps suggest that rural residents are not very willing to
change when it comes to the type of fuel they buy, or perhaps they don’t feel that E85 will be
available to them. The interactions of E85 with City and Smalltown came out insignificant in
both models.

As hypothesized, the estimated coefficient for School when interacted with E85 was
positive and significant in both the fixed and random parameters models, suggesting that as
education level increases, so does preference for E85. It should be noted that in this study, the
education variable may be serving as somewhat of a proxy for income. Thus, those with higher
incomes and those who have a higher level of education have a higher WTP for E85. Contrary
to what was expected, the estimated coefficients for the Familiarity variable were negative and
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significant in the random parameters model including product attributes, demographic
characteristics and attitudinal variables. These findings seem to suggest that increased
familiarity with ethanol has a negative impact on preference for it. People familiar with ethanol
prior to taking the survey may have had bad experiences using E85 in the past, perhaps with the
fuel causing problems with the engine of their car or being costly. Also contrary to expectations,
the estimated coefficient for the Carpool interaction variable was positive and significant in both
models rather than negative. This finding may indicate that these consumers are “conservers”
who are concerned about environmental conservation and therefore choose E85 for its reduced
environmental impacts.

The estimated coefficient for the Worry interaction variable came out positive and
significant, supporting our hypothesis and suggesting that those individuals who are worried
about the state of the environment and what it means for their future have a higher preference for
E85 than those who are not. Furthermore, the Responsible interaction variable also came out
positive and significant, supporting our hypothesis that those individuals who believe that they
have a responsibility to protect the environment for future generations have a greater preference
for E85 than those who do not feel responsible.

The estimated coefficients for Foreign were positive and significant when interacted with
E85 in both the fixed and random parameters models. These findings suggest that those
individuals who agree that reducing our dependence on foreign oil is more important than
protecting the environment have a greater preference for E85 than those who do not agree.
Lastly in Table 11, the estimated coefficients for the Food interaction variable were negative and

significant in both models. These findings support the hypothesis that those individuals who
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agree that U.S. food should be used to produce food instead of fuel have a lower preference for
E85 than those who do not agree.

The estimated standard deviations for the coefficients were statistically different from
zero for both of the random parameters models which included attributes only and the random
parameters model which included interactions with demographic characteristics and attitudinal
variables. The statistical significance of the estimated standard deviation coefficients in the
random parameter model which included interactions suggest that, heterogeneity remained even
after individual demographics and attitudes were included in the model.

Aggregated Models Results for E85 and E10

Table 12 shows the results for the aggregated models in which respondents were asked to
compare E85 to E10. Like the results in Table 11, the estimated coefficients for Price, Import,
Emissions Reductions and Inconvenience remained fairly stable across the models, with the
estimated coefficients on Price, Import and Inconvenience being negative and significant and the
estimated coefficient on Emissions Reductions being positive and significant. The estimated
coefficients for the E85 variable in the E10 models are all similar to the estimated coefficients in
the EO models except for the estimated coefficient for the fixed parameters model including
product attributes only, which is positive and significant rather than negative and significant, and
the estimated coefficient for the random parameters model including product attributes,
demographic characteristics and attitudes, which is positive and significant in the E10 model
rather than positive and insignificant. The differences in these results suggest that when faced
with a choice between E85 and EO, consumers do not have a preference and that when

consumers are faced with a choice between E85 and E10, they prefer E85.
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Moving on to the interaction variables included in models 2 and 4 of Table 12, the
estimated coefficient for the Republican interaction variable was positive and significant in both
the fixed and random parameters models in the E10 model, which suggests that when faced with
a choice between E85 and E10, Republicans would prefer E85. These results differ from the EO
model, in which the Republican interaction variable yielded negative and significant estimated
coefficients in both models. The results suggest that when Republicans are asked to choose
between two fuels which contain at least some amount of an ethanol blend (E10 or EO), they will
choose the fuel which has a larger amount of ethanol (E85). However, if given the choice of a
fuel that does not contain any amount of ethanol (EQ), Republicans will choose EO over ae85.
Thus, Republicans appear to prefer EO to E85 and E85 to E10.

As hypothesized, the estimated coefficient for the Undecided interaction variable was
negative and significant in both models 2 and 4 in Table 12. The interaction between Female
and EB85 resulted in estimated coefficients that were positive and significant in both the fixed and
random parameters models, suggesting that females have a greater preference for E85 than
males. For the regional variables, Midwest came up positive and significant in the EO model,
while West came up positive and significant in the E10 model. All other regional variables came
up insignificant. These results suggest that Westerners more strongly prefer E85 to E10 than any
other region of the U.S., and that Midwesterners more strongly prefer E85 to EO compared to any
other region in the U.S.

The interaction between School and E85 came out positive and significant, supporting
our hypothesis and suggesting that as education level increases, so does preference for E85.
Unlike the EO models, which yielded negative and significant estimated coefficients for the
Familiarity interaction variable, the estimated coefficients for Familiarity were insignificant in
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the E10 models, suggesting that when consumers are faced with a choice between E85 and EO,
familiarity with ethanol has a negative impact on their preference for E85 and that when faced
with a choice between E85 and E10, familiarity has no impact on preference for E85. As
expected, the Carpool variable was positive and significant when interacted with E85.
Furthermore, the Cheaper variable was also found to be positive and significant when interacted
with E85. These findings suggest that those who carpool at least once a year and those who go
out of their way to purchase cheaper fuel have a stronger preference for E85 over E10.

Like the results of the EO models, the estimated coefficients for the Worry interaction
variable were positive and significant in the E10 models, again suggesting that those individuals
who are worried about the state of the environment and what it means for their future have a
higher preference for E85 than those who are not. Unlike the results of the EO models, the
estimated coefficient for the Responsible variable was insignificant, suggesting that when faced
with a choice between E85 and E10, the level of responsibility an individual feels about
protecting the environment for future generations does not have any impact on preference for
E85. Lastly, the estimated coefficients for the interaction variables Foreign and Food were the
same in the E10 models as they were in the EO models, with Foreign being positive and
significant and Food being negative and significant. As in the EO models, these results also
suggest that those individuals who agree that reducing our dependence on foreign oil is more
important than protecting the environment have a stronger preference for E85 than those who do
not agree and that those individuals who agree that U.S. food should be used to produce food
instead of fuel have a weaker preference for E85 than those who do not agree.

The estimated standard deviations for the coefficients were statistically different from
zero for both of the random parameters models which included attributes only and the random
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parameters model which included interactions with demographic characteristics and attitudinal
variables. The statistical significance of the estimated standard deviation coefficients in the
random parameter model which included interactions suggest that, heterogeneity remained even
after individual demographics and attitudes were included in the model.

Disaggregated Models Results for E85 and EO

As can be seen it Table 13, the estimated coefficients on Price, Import, Emissions
Reductions and Inconvenience remained fairly stable across the disaggregated models comparing
E85 to EO. In each model, the estimated coefficient on Price was negative and significant,
suggesting that respondents were sensitive to changes in price. The estimated coefficients on
Import and Inconvenience were negative and significant, while the coefficients on Emissions
Reductions were positive and significant. The estimated coefficients on E85Corn, E85Grass and
E85Wood were positive and significant in Models 3 and 4. In Model 1, E85Corn, E85Grass and
E85Wood were negative and significant and in Model 2, E85Corn and E85Grass were negative
and insignificant and E85Wood was negative and significant.

The estimated coefficients for Republican when interacted with E85Corn, E85Grass and
E85Wood were negative and significant in all four models, suggesting, as was hypothesized, that
Republicans have a preference for EO over E85. The estimated coefficients for the Undecided
variable were negative and significant when interacted with E85Corn, E85Grass and E85Wood
in Model 2. In Model 4, the estimated coefficients for Undecided were negative and
insignificant when interacted with E85Corn and E85Grass and negative and significant when
interacted with EB5Wood. The estimated coefficients for the Age interaction variable were

negative and significant when interacted with all three feedstocks in the Model 2 and negative
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and significant when interacted with E85Grass in Model 4. These findings support our
hypothesis that as age increases, preference for E85, regardless of feedstock, decreases.

The Female interaction variable was found to be positive and significant in the fixed
parameters logit when interacted with E85Corn and E85Grass; however, it was not found to be
statistically significant in the random parameters logit. As expected, in the random parameters
logit the estimated coefficient for Midwest interacted with E85Corn was positive and significant,
suggesting that Midwesterners have a preference for E85 made from corn. In the random
parameters logit, the estimated coefficients for the West variable came out insignificant for all
three feedstocks; however, the Northeast variable yielded a positive and significant estimated
coefficient when interacted with E85Wood. Those findings support our hypothesis that
Northeasterners will have a preference for E85 made from wood wastes.

Contrary to what was expected, the estimated coefficients for Familiarity when interacted
with E85Corn and E85Grass were negative and significant in both the fixed and random
parameters logit. When interacted with E85Wood the Familiarity variable came out insignificant
in the random parameters logit. These findings suggest that as familiarity with ethanol increases,
preference for E85 decreases in the case of E85 from corn and grass feedstocks. As was
anticipated, the interaction of the Worry variable with E85Corn, E85Grass and E85Wood were
all positive and significant in the fixed parameters model, however, those interactions came out
insignificant in the random parameters model. Furthermore, the estimated coefficients for
Responsible were positive and significant when interacted with E85Grass and E85Wood in both
Models 2 and 4. Those findings support our hypothesis that the more worried an individual is
about the state of the world’s environment and what it means for their future, the higher a
preference they will have for E85. A possible explanation for why the estimated coefficient for
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Responsible*E85Corn was not significant is because people who are worried about the state of
the environment may not view corn as an environmentally friendly E85 feedstock.

While the Foreign variable came out positive and significant for all three feedstocks in
the fixed parameters model, it did not come out significant for any feedstock in the random
parameters model. The Food variable came out negative and significant when interacted with all
three feedstocks in the fixed parameters logit, but only came out negative and significant when
interacted with E85Corn in the random parameters logit. This finding supports our hypothesis
that those who agree that farmland should be used to produce food and not fuel will have a
weaker preference for E85 produced from corn than those who do not agree.

The estimated standard deviations for the coefficients were statistically different from
zero for both of the random parameters models which included attributes only and the random
parameters model which included interactions with demographic characteristics and attitudinal
variables. The statistical significance of the estimated standard deviation coefficients in the
random parameter model which included interactions suggest that, heterogeneity remained even
after individual demographics and attitudes were included in the model.

Disaggregated Models Results for E85 and E10

Table 14 shows the results for the aggregated models in which respondents were asked to
compare E85 to E10. Like the results in Table 13, the estimated coefficients for Price, Import,
Emissions Reductions and Inconvenience remained fairly stable across the models, with the
estimated coefficients on Price, Import and Inconvenience being negative and significant and the
estimated coefficient on Emissions Reductions being positive and significant. The estimated
coefficients in the random parameters logits in both Tables 13 and 14 were positive and
significant for E85Grass and E85Wood. Furthermore, E85Corn was positive and significant in
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Table 13. but insignificant in Table 14. Thus, there appears to be an overall willingness to pay
for E85 from all three feedstocks in both the EO survey version and the E10 survey version.
Moving on to interaction variables in Table 14, the estimated coefficients for the interaction of
Republican with E85Corn, E85Grass and E85Wood were positive and significant. These results
are the opposite of the findings in Table 13, where all feedstock interactions with Republican
were negative and significant. These findings are similar to the findings of the aggregated
models in Tables 11 and 12 where the Republican interaction variable with E85 was found to be
negative and significant in the EO survey version, but positive and significant in the E10 survey
version. Thus, like the aggregated models, it is possible to again surmise that when Republicans
are asked to choose between two fuels which contain at least some amount of an ethanol blend
(E10 or EQ), they will choose the fuel which has a larger amount of ethanol (E85). However, if
given the choice of a fuel that does not contain any ethanol (EQ), Republicans will choose EO
over E85.

As in Table 13, the estimated coefficients for the Undecided variable are negative and
significant with all three feedstocks in the fixed parameters logit as well as when interacted with
E85Wood in the random parameters logit. Unlike the results of Table 13, however, in Table 14,
the interaction of Republican and E85Grass is also negative and significant in the random
parameters logit. These findings suggest that when faced with the choice between E85 and EO,
those who are undecided in their political affiliation do not show any preference for E85 that
comes from grass; however, when faced with the choice between E85 and E10, those who are
undecided in their political affiliation have a preference for E10 over E85 from grass. Looking
at the Age variable, the estimated coefficients for Age*E85Grass and Age*E85Wood were
negative and significant, supporting our hypothesis that as age increases, preference for E85
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regardless of the feedstock decreases. In the EO model, Age*E85Wood was not significant,
suggesting that when faced with a choice between E10 and E85 from wood, individuals who are
older in age have a preference for E10 over E85 from wood rather than no preference, as in the
case of the EO survey version.

The estimated coefficients for the Female variable, which were found to be insignificant
when interacted with all feedstocks in the EO survey version, were found to be positive and
significant for all three feedstocks in the fixed parameters logit and the random parameters logit
in the E10 survey version. These findings suggest that, when faced with a choice between E10
and E85 from corn, grass and wood, females have a higher preference for E85 from all three
feedstocks compared to males. The findings of the EO survey, suggest that when females are
faced with a choice between E85 from corn, grass or wood, or EO, that they have no preference.

Moving on to the regional variables in Table 14, as was expected, the estimated
coefficient for Midwest when interacted with E85Wood was negative and significant in the
random parameters logit. This finding was contrary to what was expected and it is possible that
Midwesterners prefer E10 over E85 from wood because they are familiar with corn as a
feedstock for E85 but not wood and they therefore prefer E10 over E85 from an unfamiliar
feedstock. Midwest was also found to be positive and significant when interacted with E85Corn
and E85Grass in the fixed parameters logit but not in the random parameters logit. The
estimated coefficients for the West interaction variable, which were found to be insignificant for
all feedstocks in the random parameters model for the EO survey version, were found to be
positive and significant for all three feedstocks in the random parameters logit in the E10 survey
version. These findings suggest that when Westerners are faced with a choice between EO and
E85 from corn, grass or wood, they have no preference; however, when Westerners are faced
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with a choice between E10 and E85 from corn, grass or wood, they have a preference for E85
regardless of feedstock compared to E10. The Northeast interaction variable was found to be
insignificant in the random parameters logit for all three feedstocks in Table 14, signifying that
Northeasterners had no preference for E85 over E10, regardless of the feedstock.

The estimated coefficients for Familiarity were insignificant for all three feedstocks in
the random parameters model in Table 14, suggesting that when faced with a choice between
E10 and E85 from corn, grass or wood, familiarity with ethanol has no impact on an individual’s
preference for either fuel. These findings are somewhat unlike the findings in Table 13, where
individuals who were familiar with ethanol prior to taking the survey showed a preference for EO
compared to E85 from corn or grass. Thus, it could be surmised that because individuals who
are familiar with ethanol prefer E85 to E10, but when given the choice between EO and E85 they
choose EO.

In the random parameters model in both Tables 13 and 14, the estimated coefficients for
the Worry variable were found to be positive and significant. Unlike Table 13, however, the
estimated coefficients for, Worry*E85Grass and Worry*E85 were found to be positive and
significant in Table 14. These findings suggest that when faced with the choice between E10
and E85 from grass and wood, individuals who feel worried about the state of the environment
and what it means for their future have a preference for E85 from grass and E85 from wood over
E10. These findings also signify that those who are worried about the environment and what it
means for their future do not have a preference from the three feedstocks when faced with a
choice between EO and E85Corn, E85Grass or E85Wood.

The interaction of Foreign and the three feedstocks resulted in positive and significant
estimated coefficients in the fixed parameters logit and the interaction of Foreign and E85Corn
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in the random parameters logit resulted in a positive and significant estimated coefficient. These
results support our hypothesis that those who agree that reducing our dependence on foreign oil
IS more important than protecting the environment. Lastly, as with the results of the random
parameters logit in Table 13, the estimated coefficient for Food when interacted with E85Corn
was negative and significant. This finding supports the hypothesis that those who agree that U.S.
farmland should be devoted to producing food rather than fuel, have a preference for E10 over
E85 from corn. The interaction variables E85Grass and E85Wood were not found to be
statistically significant in the fixed parameters model or the random parameters model in the
Table 14.

As in Tables 11-13, the estimated standard deviations for the coefficients in Table 14
were statistically different from zero for both of the random parameters models which included
attributes only and the random parameters model which included interactions with demographic
characteristics and attitudinal variables. The statistical significance of the estimated standard
deviation coefficients in the random parameter model which included interactions suggest that,
heterogeneity remained even after individual demographics and attitudes were included in the
model.

Willingness to Pay Estimates from the Models

Tables 15-18 contain estimates of WTP for fuel attributes using the coefficient estimates
from the models reported in tables 11-14. The estimates of WTP from the first models in each
table, the fixed parameters logits with attributes only, are calculated using equation (2). The
estimates of the WTP from the second models in each table, the fixed parameters logits including
product attributes, demographic characteristics and attitude variables, are calculated as in
equation (6). The WTP estimates for the random parameters logits (Models 3 and 4 in the tables)
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are calculated using equation (8). These are calculated at the sample means and at the estimated
mean parameters. Mean WTP standard errors are calculated using the Krinsky-Robb method for
parametric bootstrapping with 15,000 draws (Krinsky and Robb, 1991).

The results from Tables 15 and 16 suggest a statistically significant negative mean WTP
for Import and Inconvenience and a slightly positive mean WTP for Emissions Reductions in all
four models; the fixed parameters model with product attributes only, the fixed parameters model
including product attributes, demographic characteristics and attitudinal variables, the random
parameters model with product attributes only and the random parameters model including
product attributes, demographic characteristics and attitudinal variables. The mean WTP values
for these attributes were fairly stable across the four models. Mean WTP for E85 was negative
and significant in the fixed parameters model including product attributes only and the fixed
parameters model including product attributes, demographic characteristics and attitudinal
variables, positive and significant in the random parameters model including product attributes
only but insignificant in the random parameters model including product attributes, demographic
characteristics and attitudinal variables of Tables 15 and 16. Although mean WTP was
insignificant in the random parameters models including product attributes, demographic
characteristics and attitudinal variables, it should be noted that mean WTP was slightly higher
for E85 compared to EO (1.14 cents per mile for a 20 mpg vehicle) than for E85 compared to E10
(0.074 cents per gallon for a 20 mpg vehicle). Thus, the resulting means for WTP for E85 were
more variable across the four models than the other attributes. These findings suggest that while
consumers are willing to pay for certain fuel attributes, they are not necessarily willing to pay for

E85 regardless of what types of fuel attributes it has.
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Using the results from the random parameters model including product attributes,
demographic characteristics and attitudinal variables in Table 15, each additional percentage
increase of import levels in a fuel reduced mean WTP by about 0.0191 cents per mile (about
0.382 cents per gallon for a 20 mpg vehicle). They were also willing to pay about 0.0095 cents
per mile for each percent in emissions reductions (0.19 cents per gallon for a 20 mpg vehicle).
Each additional minute out of the way the respondent would have to travel to purchase fuel
reduced mean WTP by about 0.1728 cents per mile (3.456 cents per gallon for a 20 mpg
vehicle).

Based on the results from the random parameters model including product attributes,
demographic characteristics and attitudinal variables in Table 16, each additional percentage
increase of import levels in a fuel reduced mean WTP by about 0.0279 cents per mile (0.558
cents per gallon for a 20 mpg vehicle). Consumers were willing to pay about 0.0072 cents per
mile for each percent in emissions reductions (0.144 cents per gallon for a 20 mpg vehicle).
Each additional minute out of the way the respondent would have to travel to purchase fuel
reduced mean WTP by about 0.1753 cents per mile (3.506 cents per gallon for a 20 mpg
vehicle).

The results from Tables 17 and 18 suggest a statistically negative mean WTP for Import
and Inconvenience and a slightly positive mean WTP for Emissions Reductions in all four
models: the fixed parameters model with product attributes only, the fixed parameters model
including product attributes, demographic characteristics and attitudinal variables, the random
parameters model with product attributes only and the random parameters model including
product attributes, demographic characteristics and attitudinal variables. The WTP for these
attributes were fairly stable across the four models. Mean WTP for E85Corn was negative and
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significant in the fixed parameters model including product attributes only and the fixed
parameters model including product attributes, demographic characteristics and attitudinal
variables of Table 17, positive and significant in the fixed parameters model including product
attributes only of Table 18, positive and significant in the random parameters model including
product attributes only of both Tables 17 and 18 and insignificant in the random parameters
model including product attributes, demographic characteristics and attitudinal variables of
Tables 17 and 18.

Mean WTP for E85Grass was negative and significant in the fixed parameters model
including product attributes only of Table 17, negative and insignificant in fixed parameters
model including product attributes, demographic characteristics and attitudinal variables of Table
17, positive and significant in the fixed parameters model including product attributes only of
Table 18, positive and insignificant in the fixed parameters model including product
characteristics, demographic characteristics and attitudinal variables of Table 18, positive and
significant in the random parameters model including product attributes only of both Tables 17
and 18 and positive but insignificant in the random parameters model including product
attributes, demographic characteristics and attitudinal variables of Tables 17 and 18. Thus, the
resulting means for WTP for E85Corn, E85Grass and E85Wood were more variable across the
four models. These findings suggest that while consumers are willing to pay for certain fuel
attributes, they are not necessarily willing to pay for E85 from corn, grass or wood, regardless of
what types of fuel attributes it has.

Using the results from the random parameters model including product attributes,
demographic characteristics and attitudinal variables in Table 17, each additional percentage
increase of import levels in a fuel reduced mean WTP by about 0.0147 cents per mile (about
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0.294 cents per gallon for a 20 mpg vehicle). They were also willing to pay about 0.0087 cents
per mile for each percent in emissions reductions (0.174 cents per gallon in a 20 mpg vehicle).
Each additional minute out of the way the respondent would have to travel to purchase fuel
reduced mean WTP by about 0.1745 cents per mile (3.49 cents per gallon in a 20 mpg vehicle).

Based on the results from the random parameters model including product attributes,
demographic characteristics and attitudinal variables in Table 18, each additional percentage
increase of import levels in a fuel reduced mean WTP by about 0.0269 cents per mile (0.538
cents per gallon for a 20 mpg vehicle). Consumers were willing to pay about 0.0068 cents per
mile for each percent in emissions reductions (0.136 cents per gallon for a 20 mpg vehicle).
Each additional minute out of the way the respondent would have to travel to purchase fuel
reduced mean WTP by about 0.1719 cents per mile (3.438 cents per gallon for a 20 mpg
vehicle).

To demonstrate how WTP varied across respondent demographics and attitudes, three
sets of two extreme example profiles of consumers were created. Two profiles were created for
E85Corn and E85Wood (Table 19) from the EO model and two other profiles were created for
E85Grass (Table 20) from the EO model. Meanwhile two profiles were created for E85Corn,
E85Grass and E85Wood (Table 21) in the E10 model. Using those profiles and the estimated
coefficients from the random parameters models which included product attributes, demographic
characteristics and attitudinal variables for EO and E10, predicted WTP for E85 from the
different feedstocks was predicted. For each set of profiles, profile 1 represents those consumers
who were most likely to be willing to pay more for E85, while Profile 2 represents those
consumers who were least likely to be willing to pay more for E85. Thus, variables that had
estimated coefficients that were positive and significant in the random parameters models
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including product attributes, demographic characteristics and attitudinal variables for EO and E10
were used to create Profile 1 and the variables that had estimated coefficients that were negative
and significant in the random parameters models including product attributes, demographic
characteristics and attitudinal variables for EO and E10 were to create Profile 2. The WTP
estimates for these profiles were calculated by substituting the profile information rather than the
means into equation 9 and significance between Profiles 1 and 2 was calculated using a 2 sample
means t-test.

The profiles and the predicted WTP values are provided in Tables 19, 20 and 21. The
values in parentheses are the standard errors estimated with the Krinsky-Robb Method. In order
to determine whether the WTP values between profiles in each table were significantly different
from each other, a two sample means test was performed for each set of profiles. The tests
revealed that in each case, WTP of consumers in Profile 1 was significantly different from
Profile 2. As can be seen from Table 19, Profile 1 consumers had a positive WTP of 2.77 cents
per mile for E85 from corn and 2.58 cents per mile for E85 from wood wastes. Profile 2
consumers had a negative WTP of 1.96 cents per mile for E85 from corn and 1.81 cents per mile
for E85 from wood wastes. The only difference between Profiles 1 and 2 in Table 19 and
Profiles 1 and 2 in Table 20 is that in Table 19, Profile 1 includes males and Profile 2 includes
females and in Table 20, Profile 1 includes females and Profile 2 includes males. In Table 20,
which shows WTP for E85 from switchgrass in the disaggregated model on EO, Profile 1
consumers had a positive WTP of 2.48 cents per mile and Profile 2 consumers had a negative
WTP of 1.40 cents per mile.

Table 21, which contains two extreme profiles for the disaggregated model on E10,
revealed that Profile 1 consumers had a positive WTP for E85 from all three feedstocks; 2.47
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cents per mile for E85 from corn, 2.95 cents per mile for E85 from switchgrass and 2.54 cents
per mile for E85 from wood wastes. Profile 2 consumers had a negative WTP for E85 from all
three feedstocks; 0.51 cents per mile for E85 from corn, 1.75 cents per mile for E85 from
switchgrass and 1.15 cents per mile for E85 from wood wastes. In both the random parameters
model including product attributes, demographic characteristics and attitudinal variables for EO
and E10, consumers in Profile 1 had a positive WTP for E85 from all three feedstocks and

consumers in Profile 2 had a negative WTP for E85 from all three feedstocks.
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CHAPTER V
CONCLUSIONS
Conclusions and Implications

While the results of both the disaggregated and aggregated models on EO and E10 did
indicate that consumers exhibit preferences for E85, either E85 without a specified feedstock
source or E85 from corn, switchgrass or wood wastes, compared to EO and E10, mean consumer
WTP for E85, was insignificant across all models. Despite the insignificance of willingness to
pay for the different types of E85, mean consumer WTP for other product attributes, including
what percentage of the fuel is imported, the percentage of greenhouse gas emissions that are
reduced by the fuel and the proximity of the location where the fuel can be purchased were
statistically significant across all models. Thus, this analysis seems to reveal that while there is
not necessarily a general preference for E85 exclusively on the basis that the fuel is some type of
E85, there is a preference for fuel based on a combination of multiple fuel attributes. It may
therefore be useful in future studies to do further research on consumers’ perceptions about and
attitudes towards E85 in order to determine what other variables, besides fuel attributes, affect
WTP for E85 fuel and why. One question in particular that could be asked to gain a better
understanding of consumer preferences is whether or not people believe that E85 has to potential
to one day be a major transportation fuel.

The estimated coefficients of the Inconvenience variable were extremely similar for the
disaggregated models on EO and E10 and for the aggregated models on EO and E10. For
example, in both the disaggregated models on EO and E10, mean WTP in the random parameters
models including product attributes, demographic characteristics and attitudinal variables was
roughly 0.17 cents per mile (3.49 cents per gallon for a 20 mile per gallon vehicle). In the
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aggregated random parameter models including product attributes, demographic characteristics
and attitudinal variables, the mean WTP for the Inconvenience variable was 0.20 cents per mile
(4 cents per gallon for a 20 mile per gallon vehicle) in the EO model and 0.21 cents per mile (4.2
cents per gallon for a 20 mile per gallon vehicle) in E10 model. These results suggest that the
fuel consumers place a significant amount of importance on the convenience of the location of a
fuel when choosing a fuel.

As indicated by the estimated coefficients for the Emissions Reductions variable in both
the aggregated and disaggregated random parameters logits including product attributes,
demographic characteristics and attitudinal variables for EO and E10, the amount of green house
gas emissions reduced by a fuel has a very small impact on WTP for a fuel. According to the
WTP model results, consumers are only willing to pay 0.009 cents per mile (0.18 cents per
gallon for a 20 mile per gallon vehicle) for a reduction in greenhouse gas emissions in the EO
random parameters model including product attributes, demographic characteristics and
attitudinal variables and only 0.007 cents per mile (0.14 cents per gallon for a 20 mile per gallon
vehicle) for a reduction in green house gas emissions in the E10 random parameters model
including product attributes, demographic characteristics and attitudinal variables.

Values for mean consumer WTP were also low in the aggregated models on EO and E10.
In the aggregated random parameters model including product attributes, demographic
characteristics and attitudinal variables, consumers are willing to pay 0.01 cents per mile (0.2
cents per gallon for a 20 mile per gallon vehicle) for emissions reductions in the EO model and
0.007 cents per mile (0.14 cents per gallon for in 20 mile per gallon vehicle) in the E10 model.
These results suggest that it may not be important to fuel consumers that E85 have significant
reductions in greenhouse gas emissions. While slightly above the mean WTP values for the
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Emissions Reductions variables, mean WTP values were also low for the Import variable,
suggesting that reducing the percentage of a fuel that is imported from foreign sources may also
not be an important product characteristic of E85 for fuel consumers.

More generally, the results from this study indicated that the inclusion of demographic
and attitudinal variables did contribute to the performance of each model. In particular, the
Republican, Food and West variables resulted in significant findings. Republicans had a positive
WTP for E85 compared to E10 and a negative WTP for E85 compared to EO regardless of
feedstock, which may suggest that Republicans actually have no preference for E85; however,
these findings may also suggest that Republicans view E85 as a voluntary “policy” (there are no
states requiring E85 to be sold) whereas E10 is an example of government intrusion in the free
market. Thus, they may ultimately have preferences over the manner in which the blend is being
introduced to the market. Because a large percentage of gasoline in the United States is already
blended with E10 and has therefore in a way been “forced” upon consumers, it is possible that
Republicans chose E85 over E10 because they felt that choosing E85 was more of a voluntary
decision compared to E10 because E10 has already been blended into a large portion of gasoline.

The Food variable, which describes respondents who agreed with the statement that U.S.
farmland should be devoted to producing food and not fuel, had a significant impact on
preference for E85 across all models; both the aggregated and disaggregated random parameters
logits including product attributes, demographic characteristics and attitudinal variables. In the
aggregated models, the estimated coefficient on Food when interacted with E85 was significant
and negative for both the EO and E10 models. Furthermore, in the disaggregated models, it was
found that those who agreed with the statement that U.S. farmland should be devoted to
producing food and not fuel had a preference for EO over E85 from corn and for E10 over E85
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from corn. The interactions of Food with E85 from switchgrass and E85 from wood wastes were
insignificant. These findings suggest that concern about using farmland to produce E85,
particularly from corn feedstock, has a significantly negative impact on WTP for E85. The West
variable may have come out significant for all three feedstocks in the disaggregated model
comparing E85 to E10 and insignificant in the disaggregated model comparing E85 to EO
because in the West, E10 has already been mandated and also because there have been prior air
quality problems in the West. Thus, people may be more inclined to pay for E85 because they
are aware of air quality problems and they are interested in helping to improve air quality.

Across all models, those undecided in political affiliation, those previously familiar with
ethanol, and those who prefer to devote U.S. farmland to food not fuel generally exhibited a
more negative WTP for E85 while Westerners, those worried about what the state of the
environment means for their future, and those who agree reducing dependence on foreign oil is
more important than environmental protection generally had a more positive WTP for E85.

Further evidence of systematic differences in how demographics and attitudes were
correlated with preference for the different feedstocks each of the disaggregated random
parameters logits including product attributes, demographic characteristics and attitudinal
variables was provided by differences in the magnitude of the coefficients on interaction terms.
For example, in the disaggregated model on EO, the difference between Republican and
Democrat preferences as well as those familiar versus those unfamiliar with ethanol was greatest
for E85 from corn. Difference in preferences among those who felt responsible to protect the
environment for future generations compared to those who did not was greatest for switchgrass.
In the disaggregated model on E10, the magnitude of preference was greatest with E85 interacted
with corn for Democrats versus Republicans, Democrats versus those undecided in political
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affiliation, those older in age versus those younger in age, Westerners versus Southerners and
females versus males. Lastly, difference in preference was greatest for E85 from switchgrass for
those worried about the state of the environment and what it means for their future versus those
not worried.

Lastly, looking at the non-price fuel attributes - Import, Emission Reductions and
Inconvenience — both the aggregated and disaggregated model results for EO and E10 suggest
additional support for E85, particularly from cellulosic sources such as switchgrass. Because
E85 is more likely to be comprised of fuel from domestic sources than EO and E10, the negative
mean WTP for the percent of the fuel imported from foreign sources, consumers may be more
willing to purchase E85 to the on the basis that they are aware of this difference between E85
and EO or E10. Similarly, the positive WTP on reductions of greenhouse gas emissions suggests
that there may be a greater willingness to purchase E85 from cellulosic sources since they are
likely to generate fewer greenhouse gas emissions than E85 produced from corn. The only
product attribute which does not lend additional support to E85, is the Inconvenience variable.
Based on findings that inconvenience of a fuel’s location has a negative impact on WTP for the
fuel and because E85 is currently available at fewer locations than EO and E10, which means
consumers will potentially have to go out of their way to purchase E85 until it becomes more
widely available at fueling stations compared to EO or E10, consumers may be more willing to
purchase EO or E10 over E85.

In order to expand upon the findings of this study, future research could more thoroughly
examine the impact that inconvenience has on fuel selection by treating the inconvenience
variable as a price rather than a distance. Treating inconvenience as a price may help to reveal
how convenient a fuel needs to be in order for consumers to be willing to purchase it.
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Furthermore, determining how availability of a fuel affects willingness to pay it could lend
insight into market planning for E85 as to which consumers will have to be convinced to buy
E85 and which consumers will just have to be made aware that it is available. Also, it may be
helpful in future studies to examine how consumers’ level of concern about land use affects
mean willingness to pay, especially for those respondents who agreed that U.S. farmland should

be devoted to producing food and not fuel.
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Gasoline sold in the U.S. comes from crude oil, about 1/3 of
which is from U.S. oil deposits with the remaining 2/3 imported
from foreign countries. Nearly half of all automotive fuel sold in
the U.S. is an ethanol blend, or a mixture of gasoline and ethanol.
Ethanol is made from plant materials and is blended with gasoline
to reduce air pollution. Ethanol is considered a renewable fuel
because plant material, unlike crude oil deposits, can be naturally
replenished within a reasonable amount of time.

How familiar were you with ethanol prior to taking this survey?

Select one answer only

® Not at all familiar
® Somewhat familiar
® Very familiar

Figure 1. Survey Screen for Question 12
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Ethanol blends range from low levels of ethanol, such as E10
(10% ethanol and 90% gasoline), to high levels, such as E85
(85% ethanol and 15% gasoline). E10 is sold in every state and
can be safely used in gasoline engines. Blends with greater
amounts of ethanol should only be used in Flex-Fuel Vehicles.
Flex-Fuel Vehicles are like other automobiles except that they
have modified fuel systems that can safely run on both gasoline
and ethanol blends as high as E85.

Prior to taking this survey, how familiar were you with Flex-Fuel
Vehicles?

Select one answer only

® Not at all familiar
® Somewhat familiar
® Very familiar

Figure 2. Survey Screen for Question 15
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Ethanol is a high-octane fuel. For example, E85 (85% ethanol
and 15% gasoline) has an octane rating of between 100 and 105,
while gasoline has an octane rating of between 85 and 93. Higher
octane levels help prevent engine knocking.

Which of the following best describes the octane rating of the fuel
that you typically purchase for the household automobile you
drive the most often?

Select one answer only

® Regular (85-87)
® Mid-Grade (88-90)
® Premium (91-93)
® EB85 (100-105)

Figure 3. Survey Screen for Question 23
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An automobile will only travel about 70% as far on a gallon of
E85 (85% ethanol, 15% gasoline) as it will on a gallon of
gasoline. So, an automobile that would get 20 miles per gallon
(MPG) on gasoline, will only get about 14 miles per gallon on
E85. Thus, an automobile running on E85 will need to be refueled
more often than an automobile running on gasoline. Also, to get
the same number of miles per dollar spent, the price of E85 will
have to be about 30% less than the price of gasoline.

Example of fuel costs for an automobile that gets 20 miles per
gallon:

Fuel Gasoline
Price per gallon | $1.40 $2.00
Price permile |10 ¢ per mile |10 ¢ per mile

On average, how often do you refuel the household automobile
you most frequently drive?

Select one answer only

® |ess than once a month
® Once a month

® Once every three weeks
® Once every two weeks
® Once a week

® More than once a week

Figure 4. Survey Screen for Question 24.1 for the EO Survey Version
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Using E85 instead of gasoline reduces the amount of
greenhouse gases (GHG) and other air pollutants released into
the atmosphere. The amount of the reduction in GHG depends
upon a variety of factors, including the material and processes
used to make the ethanol. GHG contribute to global climate
change.

How familiar are you with each of the following?

Select one answer from each row in the grid

Not at all Somewhat \Very
Familiar Familiar Familiar

Greenhouse Gases (GHG) ® ® *

Global Climate Change ® ® (]

Figure 5. Survey Screen for Question 25

The ethanol that is
currently being sold in
the U.S. is primarily
made from corn grown
in the U.S.

Prior to this survey, had you heard of using corn to make
ethanol?

Select one answer only

® No
® Yes

Figure 6. Survey Screen for Question 27
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Ethanol can also be

made from switchgrass.
Switchgrass is a

perennial grass that once
covered much of North
America. As a perennial,
switchgrass does not

need to be replanted

every year and canbe B
grown with fewer %
chemicals and water than
corn. In addition, switchgrass can be grown on lower quality land
than corn.

Prior to this survey, had you heard of using switchgrass to make
ethanol?

Select one answer only

® No
® Yes

Figure 7. Survey Screen for Question 28
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Ethanol can also be made from wood wastes, including chips,
sawdust, scrap timber, tree branches and dead trees. These
wastes can come from:

- the
manufacture
of products,
such as
furniture,
from wood;

» thinning of
forests for
forest
management;
and
construction
and
demolition
debris.

Prior to this survey, had you heard of using wood wastes to
make ethanol?

Select one answer only

® No
® Yes

Figure 8. Survey Screen for Question 29
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For QC only: Set1

If these were your only fuel options, which would you choose?
Please assume that your automobile can safely run on all of
these options. Choose a fuel by clicking one of the buttons
below:

Gasoline
100% of MPG

E85 E85 E85

Product 70% of MPG of 70% of MPG of 70% of MPG of

Attributes

Price

Price per
mile*

Ethanol made

from

% imported
from foreign
countries

Greenhouse
Gas (GHG)
Emissions

Available at:

Which
option do
you prefer?

Gasoline
$1.56

78¢

Switchgrass
10%
10% less than

gasoline

Gas station
located 5
minutes out of
your way

Gasoline
$1.48

74¢

Switchgrass
33%
10% less than

gasoline

Gas station
located 2
minutes out of
your way

Gasoline
$1.40

r¢

Cormn

50%

50% less than
gasoline

(Gas station
located on your
way

of
Gasoline

$2.00

r¢

No Ethanol
67%
0% less than

gasoline

Gas station
located 2
minutes out of
your way

* The price per mile is calculated for an example automobile that gets 20 miles per gallon.
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Table 1. Variable Names, Definitions, and Hypothesized Signs

Hypothesized = Sample

Variable Name Definition Sign Means*
Dependent Variable
Chosen 1 if the alternative if chosen, 0 otherwise NA 0.2500
Explanatory Product Attribute Variables
Price 6.7,7.1,7.5,7.9, and 8.3 cents per mile - 7.2644
Import 10%, 33%, 50%, and 60% - 39.0848
Emissions 0%, 10%, 50%, and 73% reductions compared with + 33.2485
Reductions E10
Inconvenience 0, 2, or 5 minutes out of way - 2.2480
E85 E85 from corn feedstock, O otherwise - 0.75
E85Corn 1 if E85 feedstock is corn grain, 0 otherwise + 0.2491
E85Grass 1 if E85 feedstock is switchgrass, 0 otherwise + 0.2498
E85Wood 1 if E85 feedstock is wood wastes, 0 otherwise + 0.2511
Explanatory Demographic Variables Interacted with Feedstock Variables
Republican 1 if republican, 0 otherwise - 0.4311
Undecided 1 if undecided, O otherwise - 0.0558
Age Age of respondent in years - 46.189
Female 1 if female, O otherwise + 0.5145
Inc50 1 if household income $50,000 or greater, 0 + 0.5070
otherwise
MW 1 if region=Midwest, 0 otherwise +on Corn, -on 0.2252
Grass, Wood,
+ for E85
West 1 if region=West, 0 otherwise -on Corn, +on 0.2257
Grass, Wood,
+ for E85
NE 1 if region=Northeast, 0 otherwise -on Corn, +on 0.1657
Grass, Wood,
+ for E85
Black 1 if black, 0 otherwise - 0.0909
Hispanic 1 if Hispanic, 0 otherwise - 0.0882
Other (race) 1 if other race, 0 otherwise - 0.0586
City 1 if reside in the city, 0 otherwise + 0.1972
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Table 1. Continued

Hypothesized  Sample

Variable Name Definition Sign Means*
Smalltown 1 if reside in a small town, O otherwise + on Corn, - on 0.1802
Grass, Wood, +
on E85
Rural 1 if reside in a rural area, O otherwise +on Corn, - on 0.2088
Grass, Wood,
+ for E85

School 1 if some college education or higher, 0 otherwise + 0.5743
Familiarity 1 if familiar with ethanol prior to taking the + 0.7013

survey, 0 otherwise
Carpool 1 if carpool at least once a year, 0 otherwise - 0.2454
Cheaper 1 if go out of way to purchase cheaper fuel, 0 0.4342

otherwise +

Explanatory Attitudinal Variables Interacted with the Feedstock Variables

Worry Agreement with the statement that respondent is + 0.5310
extremely worried about the state of the world’s
environment and what it will mean for his or her
future (1 if agree, O if neutral or disagree)

Responsible Agreement with the statement that respondent has a + 0.7817
responsibility to future generations to protect the
environment (1 if agree, 0 if neutral or disagree)

Foreign Agreement with the statement that reducing +on Corn, - 0.2884
dependence on foreign oil is more important than on Grass,
protecting the environment (1 if agree, O if neutral ~ Wood, + for
or otherwise) E85
Food Agreement with the statement that U.S farmland -on Corn, + 0.3895
should be devoted to producing food and not fuel on Grass,
(1 if agree, O if neutral or disagree) Wood, - for
E85

*The means are calculated using the weighted data.
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Table 2. Log-Likelihood Ratios Comparing Fixed and Random Parameters Logits for EO with
Feedstocks in Aggregated Form

LLR Statistics
Comparing Fixed

and Random
Model Log-likelihood Parameters Models ® df
Fixed Coefficients-Product Attributes Only -10,659.56 4,965.4682 *** 4
Random Parameters-Product Attributes -8,176.8259
Only
Fixed Coefficients-Product Attributes, -10,373.168 4,483.316 *** 4
Demographic Characteristics, and Attitude
Variables
Random Parameters- Product Attributes, -8,131.51
Demographic Characteristics, and Attitude
Variables

8The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).

Table 3. Log-Likelihood Ratios Comparing Fixed and Random Parameters Logits for E10 with
Feedstocks in Aggregated Form

LLR Statistics
Comparing Fixed

Log- and Random
Model likelihood Parameters Models® df
Fixed Coefficients-Product Attributes Only -10,917.664 3,251.7542 *** 4
Random Parameters-Product Attributes -9,291.7869
Only
Fixed Coefficients-Product Attributes, -10,712.069 2,917.629 *** 4
Demographic Characteristics, and Attitude
Variables
Random Parameters- Product Attributes, -9,253.2545
Demographic Characteristics, and Attitude
Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).
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Table 4. Log-Likelihood Ratios Comparing Fixed and Random Parameters Logits for EO with
Feedstocks in Disaggregated Form

LLR Statistics
Comparing Fixed

Log- and Random
Model likelihood Parameters Models® df
Fixed Coefficients-Product Attributes Only -10,634.086 4,894.1712 *** 6
Random Parameters-Product Attributes -8,187.0004
Only
Fixed Coefficients-Product Attributes, -10,296.004 4,404.9058 *** 6
Demographic Characteristics, and Attitude
Variables
Random Parameters- Product Attributes, -8,093.5511
Demographic Characteristics, and Attitude
Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).

Table 5. Log-Likelihood Ratios Comparing Fixed and Random Parameters Logits for E10 with
Feedstocks in Disaggregated Form

LLR Statistics
Comparing Fixed

Log- and Random
Model likelihood Parameters Models df
Fixed Coefficients-Product Attributes Only -10,874.445 3,248.5644 *** 6
Random Parameters-Product Attributes -9,250.1628
Only
Fixed Coefficients-Product Attributes, -10,625.377 2,990.1486 *** 6
Demographic Characteristics, and Attitude
Variables
Random Parameters- Product Attributes, -9,130.3027
Demographic Characteristics, and Attitude
Variables

8The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted)
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Table 6. Log-Likelihood Ratios Comparing Aggregated Random Parameters Logits for EO

LLR Statistics

Log- Comparing Random
Model likelihood Parameters Models ? df
Random Parameters-Product Attributes -8,176.8259 90.6318 *** 21
Only
Random Parameters- Product Attributes, -8,131.51
Demographic Characteristics, and Attitude
Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).

Table 7. Log-Likelihood Ratios Comparing Aggregated Random Parameters Logits for E10

LLR Statistics

Log- Comparing Random
Model likelihood Parameters Models? df
Random Parameters-Product Attributes -9,291.7869 77.0648 *** 21
Only
Random Parameters- Product Attributes, -9,253.2545
Demographic Characteristics, and Attitude
Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).

Table 8. Log-Likelihood Ratios Comparing Disaggregated Random Parameters Logits for EO

LLR Statistics

Log- Comparing Random
Model likelihood Parameters Models? df
Random Parameters-Product Attributes -8,187.0004 186.9058 *** 42
Only
Random Parameters- Product Attributes, -8,093.5511
Demographic Characteristics, and Attitude
Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).
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Table 9. Log-Likelihood Ratios Comparing Disaggregated Random Parameters Logits for E10

LLR Statistics
Comparing Random

Model Log-likelihood Parameters Models ® df
Random Parameters-Product Attributes -9,250.1628 239.7202 *** 42
Only

Random Parameters- Product Attributes, -9,130.3027

Demographic Characteristics, and Attitude

Variables

®The log likelihood ratio test (LLR) is calculated as -2(log likelihood restricted-log likelihood
unrestricted).
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Table 10. Aggregated and Disaggregated Random Parameters Logits for EO and E10 including
Product Attributes, Demographic Characteristics and Attitudinal Variables

Variable

For EO
Model 1: Model 2:
Aggregated Disaggregated
Est. Est.
Coeff. Z Coeff. Z

For E10
Model 3: Model 4:
Aggregated Disaggregated
Est. Est.
Coeff. Z Coeff. Z

Price

Import
Emissions Reduction
Inconvenience
E85Corn
E85Grass
E85Wood

E85
Republican*
E85Corn
Republican*
E85Grass
Republican*
E85Wood
Republican*E85
Undecided*
E85Corn
Undecided*
E85Grass
Undecided*
E85Wood
Undecided*E85
Age*E85Corn
Age*E85Grass
Age*E85Wood
Age*ES85
Female*
E85Corn
Female*
E85Grass
Female*
E85Wood
Female*E85
Inc50*E85Corn

-0.9231 -28.23***

-0.0186 -17.96***
0.0089 13.51***
-0.1517 -18.10***

-0.4655 -2.20

-0.4006 -4.76***

-0.7847 -4.71***

-0.0094 -4.06***

0.1811 2.30***

-0.9319 -28.26***

-0.0188 -17.93***
0.0089 13.46***
-0.1523 -18.13***
-0.1697 -0.68
-0.5392 -2.22***
-0.7074 -2.87***

-0.3988 -3.92***

-0.4415 -4.53***

-0.3478 -3.57***

-0.7047 -3.40%***

-0.6023 -2.95***

-1.1041 -4.93***

-0.0099
-0.0108
-0.0077

_3.50 ***k
-3.99 F**
-2.80**

0.2297  2.43***

0.2049  2.24***

0.1123 1.23

-0.1279 -1.25
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-0.9387 -29.55***

-0.0254 -25.70***
0.0065 10.45***
-0.1569 -19.33***

-0.2969 -1.13

0.1699 1.55*

-0.9193 -4.42***

-0.0119 -3.72***

0.4113 4.04***

-0.9667 -29.87***

-0.0259 -25.79***
0.0066 10.57***
-0.1589 -19.46***
-0.4033 -1.40
-0.3873 -1.36
-0.1809 -0.62

0.1047 0.87

0.1405 1.19

0.2651 2.19***

-0.6433 -2.63***

-1.1107 -4.64***

-0.9788 -4.06***

-0.0096
-0.0125
-0.0137

_273 **k*
-3.61***
_387 **k*

0.4687 4.14***

0.4559 4.13***

0.3042 2.72***

-0.0429 -0.35



Table 10. Continued

For EO

Model 2:Attributes,

For E10

Demographics, Model 3: Model 4: Attributes,

Model 1: Attributes Attitudes Attributes Demographics, Attitudes

Est. Est. Est.
Variable Coeff. Z Coeff. Z Coeff. Z Est. Coeff. Z
Inc50*E85Grass -0.0373 -0.37 -0.0142 -0.12
Inc50*E85Wood -0.1007 -1.01 -0.1335 -1.11
Inc50*E85 -0.0829 -0.96 -0.0644 -0.58
Midwest* 0.5338 4.41*** 0.2151 1.46%*
E85Corn
Midwest* 0.1982 1.63** 0.2753 1.91**
E85Grass
Midwest* 0.3121 2.58*** 0.0395 0.27
E85Wood
Midwest*E85 0.3425 3.33*** 0.1790 1.34
West*E85Corn 0.1128 0.87 0.6759 4.06***
West*E85Grass 0.1172 0.93 0.9084 5.59***
West*E85Wood 0.1661 1.30 0.7914 4.77***
West*E85 0.1333 1.23 0.7964 5.22***
Northeast* 0.3277 2.31 0.3615 2.34***
E85Corn
Northeast* 0.3733 2.78*** 0.4691 3.07***
E85Grass
Northeast* 0.4772 3.59*** 0.2841 1.82**
E85Wood
Northeast*E85 0.1878 3.36*** 0.3720 2.67
Black*E85Corn 0.3915 1.94*** 0.1324 0.58
Black*E5Grass 0.1022 0.51 0.0736 0.32
Black*E85Wood 0.1033 0.52 0.0793 0.33
Black*E85 0.1999 1.13 0.0902 0.42
Hispanic* 0.3589 1.77*** 0.2345 1.03
E85Corn
Hispanic* 0.2341 1.14 -0.0815 -0.36
E85Grass
Hispanic* 0.2041 1.00 -0.2667 -1.14
E85Wood
Hispanic*E85 0.2660 1.47* -0.0394 -0.19
Other*E85Corn 0.0812 0.37 -0.3014 -1.30
Other*E85Grass 0.1184 0.62 -0.6049 -2.65***
Other*E85Wood 0.3919 2.05*** -0.5933 -2.47
Other*E85 0.2054 1.23 -0.4897 -2.37***
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Table 10. Continued

For EO For E10
Model 2:Attributes, Model 4: Attributes,
Demographics, Model 3: Demographics,
Model 1: Attributes Attitudes Attributes Attitudes
Est. Est. Est. Est.

Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
City*E85Corn 0.1378 0.99 -0.0897-0.54
City*E85Grass 0.2152 1.60* -0.1803-1.10
City*E85Wood 0.1982 1.47* -0.1764-1.04
City*E85 0.1878 1.60* -0.1486-0.98
Smalltown* -0.0481 -0.39 0.6818 0.43
E85Corn
Smalltown* 0.2066 1.73** -0.0347-0.22 ***
E85Grass
Smalltown* 0.1789 1.51* 0.0638 0.40
E85Wood
Smalltown*E85 0.1204 1.19 0.0306 0.21
Rural* -0.4333 -3.36*** 0.2700 1.71**
E85Corn
Rural* -0.2802 -2.21*** 0.4357 2.81***
E85Grass
Rural* -0.3765 -2.99*** 0.1787 1.14
E85Wood
Rural*E85 -0.3573 -3.30*** 0.3016 2.10***

School*E85 -0.0340 -0.32* -0.0389-0.33
Corn

School* 0.2325 2.20*** 0.0605 0.52
E85Grass

School* 0.2663 2.56*** 0.1055 0.87
E85Wood

School*E85 0.1611 1.75%*** 0.0419 0.39

Familiarity* -0.5787 -5.00*** -0.3573-2.51 ***
E85Corn

Familiarity* -0.5270 -4.69 *** -0.2377-1.72**
E85Grass

Familiarity* -0.4876 -4.32*** -0.1986 -1.39
E85Wood

Familiarity*E85  -0.5328 -5.41*** -0.2668 -2.07 ***

Carpool* 0.3932 3.46*** 0.7975 4.53***
E85Corn

Carpool* 0.5209 4.67*** 0.8936 5.15***
E85Grass
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Table 10. Continued

For EO For E10
Model 4:
Model 2:Attributes, Attributes,
Demographics, Demaographics,
Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Est. Est. Est. Est.

Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Carpool* 0.4903 4,38 *** 1.0531 5.97***
E85Wood
Carpool*E85 0.4724 4.82*** 0.9154 5.48***

Cheaper* -0.0202 -0.21 0.5676 4.69***
E85Corn

Cheaper* -0.0208  -0.23 0.6450 5.42***
E85Grass

Cheaper* 0.0214 0.24 0.5574  4.58***
E85Wood

Cheaper*E85 -0.0034 -0.04 0.5936 5.35***

Worry* 0.5538 5.12 *** 0.5046 3.81***
E85Corn

Worry* 0.4244 4,08 *** 0.7763 5.95***
E85Grass

Worry* 0.4366 4,18 *** 0.6285 4.71***
E85Wood

Worry* 0.4581 5.10*** 0.6424 5.30**

E85

Responsible* 0.4972 4,32 *** 0.5688 4.07 ***
E85Corn

Responsible* 0.8886 7.76*** 0.5020 3.67***
E85Grass

Responsible* 0.7794 6.80 *** 0.4830 3.43***
E85Wood

Responsible*E85 0.7304 7.94*** 0.5133 4.17***

Foreign* 0.3920 3.83*** 0.5436 4.04***
E85Corn

Foreign* 0.2976 3.01*** 0.2986 2.25***
E85Grass

Foreign* 0.4236 4.347%** 0.3212 2.38***
E85Wood

Foreign*E85 0.3685 4.44 *x* 0.3910 3.17***

Food* -0.8253  -8.38*** -0.5865 -5.42***
E85Corn

Food* -0.2648  -2.85*** -0.1452 1.38
E85Grass
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Table 10. Continued

For EO For E10
Model 4:
Model 2:Attributes, Attributes,
Demographics, Demographics,
Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Est. Est. Est. Est.
Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Food*E85 -0.4873  -6.13*** -0.2902 -3.04***

Log likelihood -10,358.544 -10,220.546 -10,698.123 -10,529.582

&xxx denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
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Table 11. Aggregated Conditional and Random Parameter Logit Models for EO Survey Version

Variable

Conditional Fixed Parameters Logits

Model 1: Attributes
Est.
Coeff. Z

Random Parameters Logits

Model 2:Attributes,

Demographics,
Attitudes
Est.
Coeff. Z

Model 3:
Attributes
Est.
Coeff. Z

Model 4:
Attributes,
Demographics,
Attitudes
Est.
Coeff. Z

Price

Import

Emissions
Reduction
Inconvenience

E85
Republican*E85
Undecided*E85
Female*E85
Midwest*E85
West*E85
Northeast*E85
City*E85
Smalltown*E85
Rural*E85
School*E85
Familiarity*E85
Carpool*E85
Cheaper*E85
Worry*E85
Responsible*E85
Foreign*E85
Food*E85

-0.9170 -28.25***

-0.0185 -17.97***
0.0088 13.49***

-0.1521 -18.16***
-0.4573 -7.26 ***

Standard Deviations

Import
Emission
Availability
E85

Log likelihood

-10,659.56

-0.9227 -28.22***

-0.0186 -17.97***
0.0089 13.51***

-0.1516 -18.10***
-0.8025 -5.29***
-0.4475 -5.43***
-0.7656 -4.60***
0.1758 2.25***
0.3168 3.14***
0.1672 1.62*
0.3750 3.15***
0.2170 1.88**
0.0813 0.82
-0.3489 -3.25***
0.1959 2.17***
-0.5746 -5.89***
0.5414 5.60***
0.0014 0.02
0.4735 5.26***
0.6644  7.23***
0.3182 3.81***
-0.5425 -6.92***

-10,373.168

-1.1810 -18.72***

-0.0223 -10.11***
0.0113 10.37***

-0.2053 -12.38***
3.3885 4.80 ***

0.0389 14.27***
0.0148 10.10***
0.2281 10.86***
5.3435 8.20***
-8,176.8259

-1.1833 -18.79***

-0.0226 -10.51***
0.0112 10.56***

-0.2046 -12.35***
0.8955 1.09
-1.1419 -2.70***
-1.7488 -1.47*
0.7366 1.26
1.4426 1.75**
0.7121 0.87
0.7040 0.75
0.4132 0.50
-0.0358 -0.06
-1.241 -1.55%*
1.1720 151*
-1.0988 -1.49*
1.4079 2.47***
0.0857 0.16
1.6629 1.66**
1.9738 2.29***
1.1217 1.44~*
-1.9429 -2.49***
0.0392 15.68***
-0.0149 -10.72***
0.2292 10.93***
49861 10.62***
-8131.51

&xxx denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
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Table 12. Aggregated Conditional and Random Parameter Logit Models for E10 Survey Version

Variable

Conditional Fixed Parameters Logits

Model 1: Attributes
Est.
Coeff. Z

Random Parameters Logits

Model 2:Attributes,

Demographics,
Attitudes
Est.
Coeff. Z

Model 3:
Attributes
Est.
Coeff. Z

Model 4:
Attributes,
Demographics,
Attitudes
Est.
Coeff. Z

Price

Import

Emissions
Reduction
Inconvenience

E85
Republican*E85
Undecided*E85
Female*E85
Midwest*E85
West*E85
Northeast*E85
City*E85
Smalltown*E85
Rural*E85
School*E85
Familiarity*E85
Carpool*E85
Cheaper*E85
Worry*E85
Responsible*E85
Foreign*E85
Food*E85

-0.9368 -29.49***

-0.0254 -25.66***
0.0065 10.44***

-0.1568 -19.31***
0.3656  5.42x*x

Standard Deviations

Import
Emission
Availability
E85

Log likelihood

-10,917.664

-0.9383 -29.54 ***

-0.0254 -25.70***
0.0065 10.44***

-0.1569 -19.33***
-0.8721 -4.26***
0.1346 1.26
-0.9541 -4.63***
0.3798 3.72***
0.1772 1.33
0.7390 4.70***
0.3104 2.24***
-0.1624 -1.09
0.1096 0.77
0.3005 2.17***
0.1117 2.01***
-0.2464 1.09
1.0063 6.00***
0.5929 5.40***
0.6478 5.59***
0.4515 3.82***
0.3637  2.94***
-0.3502 -3.57***

-10,712.069

-1.1814 -18.89***

-0.0326 -13.83***
0.0084 8.20***

-0.2066 -13.40***
3.6814 7.01***

0.0422 14.97***
-0.0152 -10.36***
0.2386 12.90***
3.7246 9.66***
-9,291.7869

-1.1806 -18.99***

-0.0330 -14.08***
0.0084 8.35***

-0.2072 -13.36***
14393 2.12***
0.5990 1.62**

-2.0460 -2.79***
1.1142 2.80***

-0.4421 -0.86
1.3697 2.99***
0.1985 0.35

-0.4746 -0.92

-0.1371 -0.34
0.6220 1.08
0.7615 2.11***

-0.4540 -1.01
1.5078 2.91***
0.8166 2.04***
1.0232 2.46***
0.5186 0.94
0.7588 1.98***

-0.7946 -2.12***
0.0416 16.19***

-0.0150 -10.36***
0.2398 13.13***
3.5980 10.78***

-9,253.2545

&xxx denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.

82



Table 13. Disaggregated Conditional and Random Parameter Logit Models for EO Survey

Version
Conditional Fixed Parameters Logits Random Parameters Logits
Model 2:Attributes, Model 4: Attributes,
Demographics, Model 3: Demographics,
Model 1: Attributes Attitudes Attributes Attitudes
Est. Est. Est. Est.
Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Price -0.9200 -28.20*** -0.9292 -28.13*** -1.4328 -18.99*** -1,4265 -18.88 ***
Import -0.0186 -18.20*** -0.0188 -17.94*** -0.0183 -5.14*** -0.0209 -5.79***
Emissions 0.0088 13.47*** 0.0089 13.43*** (0.0119 9.61*** 0.0124 9.53***
Reduction
Inconvenience -0.1513 -18.05*** -0.1520 -18.13*** -0.2516 -12.42*** -0.2487 -12.33***
E85Corn -0.5828 -8.48*** -0.0846 -0.39 0.3928 2.83*** 11925 2.18***
E85Grass -0.3511 -5.37*** -0.1861 -0.89 0.8580 6.32*** 11678 2.13***
E85Wood -0.4535 -6.70*** -0.3543 -1.66** 0.7475 5.51*** (09413 1.76**
Republican* -0.5156 -5.19*** -0.9027 -2.96***
E85Corn
Republican* -0.4628 -4.84*** -0.8403 -2.76***
E85Grass
Republican* -0.3803 -4.00*** -0.6753 -2.21***
E85Wood
Undecided* -0.7356 -3.56*** -0.5375 -0.58
E85Corn
Undecided* -0.6914 -3.45*** -0.7736 -0.96
E85Grass
Undecided* -1.2002 -5.41*** -1.3268 -1.77**
E85Wood
Age*E85Corn -0.0101 -3.64*** -0.0099 -1.08
Age*E85Grass -0.0138 -5.20*** -0.0153 -1.81**
Age*E85Wood -0.0108 -4.03*** -0.0099 -1.17
Female*E85Corn 0.2192 2.34*** -0.0121 -0.04
Female*E85Grass 0.1971 2.18*** 0.0001 0.00
Female*E85Wood 0.1086 1.20 -0.1510 -0.52
Midwest*E85Corn 0.5986 4.94*** 1.0524  2.59***
Midwest* 0.2671 2.22*** 0.4128 1.05
E85Grass
Midwest* 0.3793 3.17*** 0.5568 1.41
E85Wood
West*E85Corn 0.2371 1.90** 0.1747 0.42
West*E85Grass 0.2755 2.29*** 0.2988 0.76
West*E85Wood 0.3240 2.66*** 0.3370 0.87
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Table 13. Continued

Conditional Fixed Parameters Logits

Random Parameters Logits

Model 2:Attributes,

Model 4: Attributes,

Demographics, Model 3: Demographics,
Model 1: Attributes Attitudes Attributes Attitudes
Est. Est. Est. Est.

Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Northeast* 0.3161 2.19*** 0.3917 0.99
E85Corn
Northeast™ 0.3830 2.84*** 0.5046 1.29
E85Grass
Northeast* 0.4868 3.66*** 0.6237 1.66**
E85Wood
Familiarity* E85Corn -0.6176 -5.43*** -0.8166 -2.44***
Familiarity*E85Grass -0.4845 -4.36*** -0.4673 -1.46*
Familiarity*E85Wood -0.4467 -3.98*** -0.4204 -1.36
Worry*E85Corn 0.5424  5.14*** 0.4399 1.28
Worry*E85Grass 0.4364 4.32*%** 0.2571 0.76
Worry*E85Wood 0.4552  4.46*** 0.2355 0.70
Responsible* 0.4513 3.83*** 0.5292 1.41
E85Corn
Responsible* 0.8767 7.57*** 1.0009 2.84***
E85Grass
Responsible*Wood 0.7497 6.49*** 0.8067 2.38***
Foreign*E85Corn 0.3574 3.53*** 0.4184 1.33
Foreign*E85Grass 0.2662 2.73*** 0.2741 0.86
Foreign*E85Wood 0.3864 3.99*** 0.4101 1.29
Food*E85Corn -0.8197 -8.65*** -1.0562 -3.29***
Food*E85Grass -0.2374 -2.65*** -0.0941 -0.30
Food*E85Wood -0.3920 -4.35*** -0.3134 -1.01
Standard Deviations
Import 0.0749 12.63*** 0.0715 13.31***
Emission -0.0248 -12.86*** -0.0230 -12.08***
Availability 0.2944 11.55*** (.2895 11.07***
E85Corn 1.3819 10.59*** -1.2544 -10.20***
E85Grass 0.9005 8.54*** (.8290 8.12***
E85Wood 0.4643 3.02*** (05484 4.96***
Log likelihood -10,634.086 -10,296.004 -8,093.5511 -8,970.2187

&xxx denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
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Table 14. Disaggregated Conditional and Random Parameter Logit Models for E10 Survey

Version
Conditional Fixed Parameters Logits Random Parameters Logits
Model 2:Attributes, Model 4: Attributes,
Demographics, Model 3: Demographics,
Model 1: Attributes Attitudes Attributes Attitudes
Est. Est. Est. Est.
Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Price -0.9444 -29.38*** -0.9619 -29.73 *** -1.4110 -19.16*** -1.4074 -19.56 ***
Import -0.0256 -25.65*** -0.0260 -25.82 *** -0.0375 -13.50*** -0.0378 -13.40 ***
Emissions 0.0065 10.43*** (0.0066 10.5 *** 0.0094 7.70*** 0.0095 7.77 ***
Reduction
Inconvenience -0.1566 -19.25*** -0.1585 -19.42 *** -0.2415 -13.05*** -0.2417 -13.07 ***
E85Corn 0.2080 2.86*** -0.0075 -0.03 0.5693 3.68*** (0.7198 1.41
E85Grass 0.4872 6.94*** 0.0196 0.09 1.1467 7.72*** 0.9162 1.80 **
E85Wood 0.3734 5.27*** 0.1421 0.62 0.9341 6.02*** 1.0368 1.96 ***
Republican* 0.1130 0.92 0.3960 15 *
E85Corn
Republican* 0.1759 1.46 * 0.4883 1.79 **
E85Grass
Republican* 0.2735 2.22 *** 0.6438 2.25 ***
E85Wood
Undecided* -0.6164 -2.55 *** -0.5845 -0.93
E85Corn
Undecided* -1.1426 -4.90 *** -1.2869 -1.73 **
E85Grass
Undecided* -1.0927 -4.66 *** -1.3491 -1.81 **
E85Wood
Age*E85Corn -0.0121 -3.76 *** -0.0099 -1.32
Age*E85Grass -0.0158 -4.94 *** -0.0162 -2.11 ***
Age*E85Wood -0.0176 -5.38 *** -0.0188 -2.36 ***
Female*E85Corn 0.5104 4.44 *** 0.6693 2.37 ***
Female*E85Grass 0.5304 4.71 *** 0.6965 251 ***
Female*E85Wood 0.4039 3,55 *** 0.5486 1.93 ***
Midwest*E85Corn 0.2345 1.65 ** -0.1499 -0.44
Midwest* 0.3580 2.57 *** -0.0175 -0.05
E85Grass
Midwest* 0.1691 1.18 -0.3198 -0.90
E85Wood
West*E85Corn 0.7142 4.37 *** 0.6386 1.72 **
West*E85Grass 0.9383 5.90 *** 1.0009 2.72 ***
West*E85Wood 0.8244 5.10 *** 0.8102 2.15 ***
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Table 14. Continued

Conditional Fixed Parameters Logits Random Parameters Logits
Model 4:
Model 2:Attributes, Attributes,
Demographics, Demaographics,
Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Est. Est. Est. Est.
Variable Coeff. Z Coeff. Z Coeff. Z Coeff. Z
Northeast* 0.3229 2.17 *** 0.1109 0.30
E85Corn
Northeast* 0.4638 3.15 *** 0.3190 0.82
E85Grass
Northeast* 0.3274 2.16 *** 0.0892 0.22
E85Wood
Familiarity* E85Corn -0.3277 -2.44 *** -0.4492 -1.39
Familiarity*E85Grass -0.1296 -0.99 -0.1995 -0.60
Familiarity*E85Wood -0.0943 -0.71 -0.1287 -0.39
Worry*E86Corn 0.5806 4.52 *** 0.3539 1.30
Worry*E85Grass 0.8146 6.46 *** 0.7227 2.59 ***
Worry*E85Wood 0.6490 5.02 *** 0.4730 1.62 **
Responsible* 0.5528 4.0 *** 0.1586 0.49
E85Corn
Responsible* 0.4864 3.63 *** 0.0630 0.19
E85Grass
Responsible*E85Wood 0.4993 3.58 *** 0.0852 0.24
Foreign*E85Corn 0.4779 3.45 *** 0.6652 2.16 ***
Foreign*E85Grass 0.2257 1.66 ** 0.3518 1.10
Foreign*E85Wood 0.2500 1.81 ** 0.3866 1.16
Food*E85Corn -0.5196 -4.69 *** -0.8214 -2.89 ***
Food*E85Grass -0.0648 -0.60 -0.0732 -0.27
Food*E85Wood -0.0586 -0.53 -0.0650 -0.23
Standard Deviations
Import 0.0573 16.02*** (0.0565 16.84***
Emission -0.0219 -13.59*** -0.0216 -13.62***
Availability 0.2940 13.37*** (0.2908 13.73***
E85Corn 1.3210 11.00*** 1.2358 12.01***
E85Grass 0.5377  5.07*** 0.4987 5.13***
E85Wood 0.6696 6.81*** (0.5843 5.96***
Log likelihood -10,874.445 -10,625.377 -9,250.1628 -9,130.3027

8*** denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.

86



Table 15. Estimates of WTP for E85 Compared with E0* Aggregated

Conditional Fixed Parameters Loqits
Model 2:Attributes,

Random Parameters Logits
Model 4: Attributes,

Demographics, Demographics,

Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Std. Std. Std. Std.

Variable Mean. Error Mean. Error Mean. Error Mean. Error
Import -0.0202 0.0257*** -0.0202 0.0026*** -0.0189 0.0041*** -0.0191 0.0047 ***
Emission 0.0096 0.0010*** 0.0096 0.0015*** 0.0096 0.0021*** (0.0095 0.0020 ***
Inconvenie -0.1659 0.0205*** -0.1643 0.0206*** -0.1738 0.0312*** -0.1728 0.0311***
nce
E85 -0.4990 0.1359*** -0.4356 0.1571*** 28717 1.2102** 1.1426 0.9750

&x*x denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
b Means are reported in cents per mile (multiply means by 20 to get cents per gallon).

Table 16. Estimates of WTP for E85 Compared with E10* Aggregated

Conditional Fixed Parameters Loqits Random Parameters Logits
Model 2:Attributes, Model 4: Attributes,
Demographics, Demographics,

Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Std. Std. Std. Std.

Variable Mean. Error Mean. Error Mean. Error Mean. Error
Import -0.0271 0.0026*** -0.0271 0.0026*** -0.0275 0.0048*** -0.0279 0.0047 ***
Emission 0.0070 0.0014*** 0.0070 0.0014*** 0.0071 0.0019*** 0.0072 0.0019***
Inconvenie -0.1674 0.0200*** -0.1672 0.0201*** -0.1751 0.0295*** -0.1753 0.0302***
nce
E85 0.3894 0.1478*** 0.3550 0.1745*** 3.1158 0.9390*** 0.07405 1.7861**

&*** denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
® Means are reported in cents per mile (multiply means by 20 to get cents per gallon).
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Table 17. Estimates of WTP for E85 Compared with E0* Disaggregated

Conditional Fixed Parameters Loqits

Model 2:Attributes,
Demographics,

Random Parameters Logits

Model 4: Attributes,
Demographics,

Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Std. Std. Std. Std.

Variable Mean. Error Mean. Error Mean. Error Mean. Error
Import -0.0206 0.0025*** -0.0202 0.0026*** -0.0128 0.0051*** -0.0147 0.0053***
Emission 0.0100 0.0015***  0.0095 0.0015*** 0.0083 0.0019*** 0.0087 0.0020***
Inconvenie -0.1644 0.0207*** -0.1636 0.0205*** -0.1755 0.0316*** -0.17450.0316***
nce
E85Corn -0.6333 0.1499*** -0.9604 0.5133**  0.2746 0.1900* 0.3389 1.3942
E85Grass  -0.3820 0.1391*** -0.2072 0.3486 0.5991 0.1923*** (0.7766 0.5889
E85Wood -0.4926 0.1474*** -0.3727 0.3521 0.5217 0.1872*** 0.6336 0.5734

&x*x denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
b Means are reported in cents per mile (multiply means by 20 to get cents per gallon).

Table 18. Estimates of WTP for E85 Compared with E10% Disaggregated

Conditional Fixed Parameters Loqits

Model 2:Attributes,
Demographics,

Random Parameters Logits

Model 4: Attributes,
Demaographics,

Model 1: Attributes Attitudes Model 3: Attributes Attitudes
Std. Std. Std. Std.

Variable Mean. Error Mean. Error Mean. Error Mean. Error
Import -0.0271 0.0027 *** -0.0270 0.0026*** -0.0266 0.0047*** -0.0269 0.0047 ***
Emission 0.0069 0.0014*** 0.0068 0.0013*** 0.0067 0.0019***  0.0068 0.0019 ***
Inconvenie -0.1658 0.0200*** -0.1647 0.0198*** -0.1710 0.0295*** -0.1719 0.0294 ***
nce
E85Corn 0.2212 0.1536* -0.5156 0.5777 0.4042 0.2207** 0.1208 0.8941
E85Grass 0.5159 0.1537***  0.1981 0.3656 0.8144 0.2184*** (0.7203 0.5479
E85Wood 0.3955 0.1522***  (0.2638 0.3678 0.8892 0.2207*** (0.7438 0.5726

&*** denotes significance of the coefficient from zero at the 95% confidence level, ** denotes
significance at the 90% confidence level, and * denotes significance at the 85% confidence level.
® Means are reported in cents per mile (multiply means by 20 to get cents per gallon).
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Table 19. Estimates of WTP for E85 Compared with EO for Two Example
Consumer Profiles

Willingness to pay for E85
from:
Profile Description Corn Wood
Profile 1- Democrat; Age 25 years; Male; 27727 *** 2.5678  ***
Midwest (for corn), Northeast (for wood) (1.2851) (1.2628)
Region; Not familiar with ethanol prior to
survey; Agrees that they are worried
about the state of the environment and
what it means for their future; Agrees that
they have a responsibility to future
generations to protect the environment;
Agrees that decreasing dependence on
foreign oil is more important than
protecting the environment; Does not
agree that U.S. farmland should be
devoted to producing food and not fuel

Profile 2- Republican; Age 65 years; -1.9554 -1.8081
Female; South Region; Familiar with (1.3899) (1.1907)
ethanol prior to survey; Does not agree

that they are worried about the state of the

environment and what it means for their

future; Does not agree that they have a

responsibility to future generations to

protect the environment; Does not agree

that decreasing dependence on foreign oil

is more important than protecting the

environment; Agrees that U.S. farmland

should be devoted to producing food and

not fuel

&xxx denotes that WTP of Profile 1 is significantly different from WTP of Profile 2 at the 95%
confidence level.

b Means are reported in cents per mile (multiply means by 20 to get cents per gallon).
® Values in parentheses represent standard errors.
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Table 20. Estimates of WTP for E85 Compared with EO for Two Example Consumer
Profiles

Willingness to pay for E85
from:
Profile Description Switchgrass
Profile 1- Democrat; Age 25; Female; 2.4787 fadadad
Midwest, West or Northeast Region; Not (1.1684)
Familiar with ethanol prior to survey;
Agrees that they are worried about the
state of the environment and what it
means for their future; Agrees that they
have a responsibility to future generations
to protect the environment; Agrees that
decreasing dependence on foreign oil is
more important than protecting the
environment; Does not agree that U.S.
farmland should be devoted to producing
food and not fuel

Profile 2- Republican; Age 65; Male; -1.4056
South Region; Does not agree that they (1.2666)
are worried about the state of the

environment and what it means for their

future; Does not agree that they have a

responsibility to future generations to

protect the environment; Does not agree

that decreasing dependence on foreign oil

IS more important that protecting the

environment; Agrees that U.S. farmland

should be devoted to producing food and

not fuel

8x** denotes that WTP of Profile 1 is significantly different from WTP of Profile 2 at the 95%
confidence level.

® Means are reported in cents per mile (multiply means by 20 to get cents per gallon).
¢ Values in parentheses represent standard errors.
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Table 21. Estimates of WTP for E85 Compared with E10 for Two Example Consumer
Profiles

Willingness to pay for E85
from:
Profile Description Corn Switchgrass Wood
Profile 1- Republican; Age 25 years; 2.4657*** 2.9522*** 2.5389***
Female; West; Not familiar with Ethanol (1.0776) (1.1679) (1.1727)
prior to survey; Agrees that they are
worried about the state of the
environment and what it means for their
future; Agrees that they have a
responsibility to future generations to
protect the environment; Agrees that
decreasing dependence on foreign oil is
more important than protecting the
environment; Does not agree that U.S.
farmland should be devoted to producing
food and not fuel

Profile 2- Undecided; Age 65 years; -0.5109 -1.7514 -1.1541
Male; Midwest Region; Familiar with (1.0611) (1.2655) (1.2328)
ethanol prior to survey; Does not agree

that they are worried about the state of the

environment and what it means for their

future; Does not agree that they have a

responsibility to future generations to

protect the environment; Does not agree

that decreasing dependence on foreign oil

is more important than protecting the

environment; Agrees that U.S. farmland

should be devoted to producing food and

not fuel

8*** denotes that WTP of Profile 1 is significantly different from WTP of Profile 2 at the 95%
confidence level.

® Means are reported in cents per mile (multiply means by 20 to get cents per gallon).

¢ Values in parentheses represent standard errors.
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