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Abstract
Knowledge about renewable energy is limited and 

a lack of information pertaining to biofuels is prevalent. 
If consumers believe there are negative consequences 
towards use of biofuels then they are less likely to use 
biodiesel. Based on perceptions portrayed through 
media formats, the battle between food and fuel has 
been formulated and presented to the public. This study 
sought to examine selected college students’ awareness, 
use and perceptions of biodiesel and determine if there 
was variance between selected regions based on 
gender, major (agriculture vs. non-agriculture), type of 
area where students were raised (farm, rural non-farm, 
town or city), or political orientation (conservative, 
moderate, or liberal). Findings indicated that one in 
five (20.9%) participants reported owning or driving a 
vehicle fueled by diesel while over three-fourths (76.4%) 
had heard of biodiesel. Furthermore, males, agriculture 
majors, and students raised on a farm were significantly 
more likely to have heard of biodiesel than females, non-
agriculture majors, and students raised in a town or city. 
Illinois State University students tended to be more likely 
to have purchased biodiesel, be more positive about the 
benefits of biodiesel and have a lower level of concern 
about the effects of biodiesel.

Introduction
Liquid biofuels have received renewed interest 

among the public, government, and industry due to 
diminishing petroleum supplies, increasing energy 
demands, the geographical concentration of known 
petroleum reserves, and concerns about the environment 

(Koonin, 2006; Rojey et al., 2010). The U.S. Energy 
Independence and Security Act of 2007 mandated that 
136 billion liters of renewable biofuels be in use by 2022 
(Schnepf et al., 2010). Furthermore, the National 25 x 
’25 Committee, comprised of U.S. leaders in agriculture 
and forestry, has set a goal that farms and ranches will 
produce 25% of U.S. energy by 2025 (Acker, 2008).

Although there is strong political and agricultural 
industry support for first generation biofuels, not all critics 
have been convinced of the net benefits of increased 
production and use. Some question the performance 
(Skipper, 2007), environmental and economic impacts 
(Lehrer, 2010), and food availability and cost effects 
(Pimentel et al., 2009) of first generation biofuels. 
According to Acker (2008), research and education 
must play key roles in meeting the U.S. National 25 x 
’25 Committee’s renewable energy goals. One research 
priority (Acker, 2008) is to “assess consumer behavior 
and attitudes towards renewable energy” with the goal 
of understanding perceived advantages and concerns 
(p. 57). Evidence has further been found that political 
affiliation may predispose persons to oppose biofuels 
(Cacciatore et al., 2012).

Research has shown that individual judgments often 
depend on how an issue is framed by the news media 
and other opinion leaders (Chang, 2009; Druckman, 
2001; Van de Velde et al., 2010). Additionally, Chang 
(2009) identified fuel vs. food as a commonly used 
media frame for reporting on biofuels. The food vs. fuel 
frame portrays increased biofuel production resulting 
in decreased food production and/or increased food 
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prices. The acceptance of biodiesel could be improved 
by utilizing alternative communication channels that 
may overcome national, geographic, social and cultural, 
or other boundaries (Jensen et al., 2011).

The theory of reasoned action (TRA) (Ajzen et 
al., 1980) posited that human actions, such as using 
biodiesel, are guided by three considerations: (a) beliefs 
about the consequences of an action (behavioral beliefs), 
(b) beliefs about the normative expectations of others 
(normative beliefs), and (c) beliefs about the presence 
of factors that may promote or hinder the behavior 
(control beliefs). Taken as a whole, these beliefs lead 
to the formation of behavioral intentions which serve 
as precursors to behavior (such as use or non-use of 
biodiesel).

The purpose of this study was to determine selected 
college students’ awareness, use, and perceptions of 
biodiesel. Specific objectives were to:

Determine students’ awareness of biodiesel and 
determine if awareness differed by university or the 
demographic variables of gender, major (agriculture vs. 
non-agriculture), residence (farm, rural - nonfarm, town 
or city), or political orientation (conservative, moderate 
or liberal);

Determine students’ use of biodiesel and determine 
if biodiesel use differed by university or the demographic 
variables of gender, major (agriculture vs. non-
agriculture), residence (farm, rural - nonfarm, town or 
city), or political orientation (conservative, moderate or 
liberal);

Determine students’ perceptions of biodiesel and 
determine if a significant (p < .05) proportion of the 
variance in perceptions of biodiesel can be explained by 
a single or linear combination of predictor variables.

Methods
The population for this study was comprised of stu-

dents enrolled in introductory agricultural economics 
courses at the University of Arkansas, Texas Tech Uni-
versity, Utah State University, and Illinois State Univer-
sity during the fall or spring semesters of the 2011-2012 
academic year. These universities were purposively 
selected based on geographic diversity (Southeast, 
Southwest, Mountain West and Midwest U.S.) and will-
ingness to participate. Introductory agricultural econom-
ics courses were selected because these courses meet 
general education (social science) requirements at these 
four universities and, consequently, enroll a mixture of 
agriculture and non-agriculture majors. All research pro-
tocols relating to human subjects were approved by the 
respective university institutional review boards prior to 
data collection.

The survey was administered in each class by the 
course instructor or one of the researchers during either 
the fall or spring semesters of the 2011-2012 academic 
year. At the University of Arkansas, 90 of 105 (85.7%) 
students enrolled were present and provided usable 
responses; at Texas Tech University, 200 of 235 (85.1%) 
provided usable responses; at Utah State University 

318 of 470 (67.7%) provided usable responses; and at 
Illinois State University 90 of (154) (58.4%) provided 
usable responses. Overall response rate was 72.4%. 
The anonymous nature of responses precluded follow-
up of absent or non-responding students. 

The instrument was developed by the researchers 
based on a review of the literature related to consumer 
awareness, use, and perceptions of biofuels (Halder et 
al., 2011; Kinsey et al., 2003); Kulscar et al., 2011; Popp 
et al., 2009; Skipper et al., 2009; Selfa, et al., 2010; Vogt 
et al., 2008; Xue et al., 2011). The completed instrument 
contained three sections. Section one had three items 
to determine if the respondent owned or drove a diesel-
fueled vehicle, had ever heard of biodiesel, or had ever 
purchased biodiesel. Section two contained 34 items on 
a 1 to 5 Likert-type scale (1 = “strongly disagree” and 5 
= “strongly agree”) designed to determine respondent 
perceptions about biodiesel. To prevent response set, 
11 of these 34 items were negatively worded. Section 
three had five demographic items related to gender, 
age, type of area where the student was raised [farm, 
rural - nonfarm, town (< 10,000 population, or city 
(>10,000 population)], academic major and political 
views (conservative, moderate or liberal).

The test-retest procedure was used to determine 
instrument reliability (Gall et al., 2006). The survey 
was administered twice, at a 14 day interval, to seven 
undergraduate students not included in the main study. 
The coefficients of stability were 1.0, 0.81, and 0.99, 
for sections one, two and three, respectively. A panel of 
five individuals with expertise in survey methods (n = 2), 
biofuels research (n = 2), and biodiesel marketing (n = 
1) reviewed the instrument and judged it to possess face 
and content validity.

Data were analyzed using descriptive and inferential 
statistics. Principal components analysis was used to 
identify the number and nature of the underlying factors 
responsible for covariance in the 34 items designed to 
measure perceptions of biodiesel (section two). Following 
principal components analysis, negatively worded items 
were reverse-coded and factor scores were constructed 
for each identified factor, factor reliabilities were 
assessed, and the resulting factor scores were used 
as criterion variables in subsequent multiple regression 
analyses (Hair et al., 1998, Hatcher, 1994).

Results and Discussion
A majority of all respondents were male (63.2%) and 

were raised in either a town (26.6%) or a city (39.4%). 
Respondents were almost evenly divided between 
agriculture (50.2%) and non-agriculture majors (49.8%). 
A majority reported their political views as conservative 
(51.3%), followed by moderate (39.3%) and liberal 
(9.4%). There were significant differences by university 
on the variables of gender, major, residence and political 
orientation (Table 1).

Pairwise Chi Square tests were used post hoc to 
identify significant (p < .05) differences by university for 
each variable (Cox et al., 1993). Utah State University 
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had a significantly higher percentage of males (p < .001) 
than Texas Tech University; no other pairwise compari-
sons were significant. Significant differences (p < .0001) 
were found between the percentages of agriculture and 
non-agriculture majors for all paired comparisons except 
between the University of Arkansas and Texas Tech Uni-
versity. The University of Arkansas had a significantly 
higher (p < .01) percentage of respondents raised on a 
farm than did Utah State University or Illinois State Uni-
versity; the percentage of farm-reared respondents at 
Texas Tech University was also significantly higher (p < 
.05) than at Utah State University.

A majority of students at Utah State University 
(52.4%) and Texas Tech University (63.7%) indicated 
having a conservative political view; the percentage of 

students that indicated conservative politi-
cal views at both schools was significantly 
higher (p < .0001) than at Illinois State Uni-
versity (24.3%). Texas Tech University had 
a significantly larger (p < .01) percentage of 
students indicating a conservative political 
view than the University of Arkansas. Texas 
Tech University had a significantly smaller 
percentage of students (25.3%) indicating a 
moderate political view than the University 
of Arkansas (p < .05), Utah State Univer-
sity (p < .01), and Illinois State University (p 
< .0001). Fewer than 10% of total respon-
dents indicated a liberal political view; there 
were no significant differences between uni-
versities regarding the percentage of stu-

dents that indicated a liberal political view.
Overall, approximately one in five (20.9%) 

students reported owning or driving a diesel vehicle; 
this percentage did not differ significantly (p > .05) by 
university (Table 2). Over three-fourths (76.4%) of 
all respondents had heard of biodiesel. University of 
Arkansas students were significantly (p < .01) more likely 
to have heard of biodiesel than Utah State University 
students; there were no other significant (p > .05) 
differences in awareness of biodiesel by university. Of 
those students who had heard of biodiesel (n = 527), only 
1 in 14 (7.1%) reported ever having purchased biodiesel. 
Illinois State University students were significantly more 
likely to have purchased biodiesel than Texas Tech 
University students; there were no other significant (p > 
.05) differences between universities in the percentage 
of students who had purchased biodiesel.

Data on the purchase of biodiesel was further 
examined for the subset of students who owned or 
drove a diesel vehicle and had heard of biodiesel (n = 
111). Overall, 20.7% of these students had purchased 
biodiesel. The results of the Fisher’s Exact Test indicated 
a significant (p < .01) difference in the percentage of 
students having purchased biodiesel by university. 
Based on pairwise analyses (Table 3), a significantly 
higher percentage of Illinois State University students 
had purchased biodiesel than Texas Tech University  
(p < .01) and Utah State University (p < .01) students. No 
other paired comparisons by university were statistically 
significant (p > .05).

Student awareness of and purchase of biodiesel 
were next examined by the demographic variables of 
gender, major, residence and political views (Table 
4). Males were significantly (p < .05) more likely than 
females and agriculture majors were significantly (p < 
.0001) more likely than non-agriculture majors to have 
heard of biodiesel. Students raised on farms were sig-
nificantly more likely to have heard of biodiesel than stu-
dents raised in town (p < .05) or in the city (p < .0001). 
Students raised in a rural, nonfarm area were signifi-
cantly (p < .05) more likely than students raised in the 
city to have heard of biodiesel. Conservatives, moder-
ates and liberals were equally likely to have heard of bio-

Table 1. Respondent Demographic Characteristics by University

University A University B University C University D
Characteristic f % f % f % f %     c2

Gender 17.71***
Male 51 58.6 100 52.9 213 71.2 56 62.9
Female 36 41.4 89 47.1 86 28.8 33 37.1
Major 329.71****
Agriculture 71 81.8 175 93.6 42 14.1 42 48.3
Other 16 18.4 12 6.4 255 85.9 45 51.7
Residence 39.91****
Farm 30 35.3 50 27.3 45 15.5 13 15.3
Rural/nonfarm 18 21.2 20 10.9 28 9.6 15 17.6
Town (<10,000) 16 18.8 45 24.6 93 32.0 17 20.0
City 21 24.7 68 37.2 125 43.0 40 47.1
Political orientation 44.74****
Conservative 36 43.9 116 63.7 152 52.4 18 24.3
Moderate 38 46.3 46 25.3 121 41.7 42 56.8
Liberal 8 9.8 20 11.0 17 5.9 14 18.9

***p < .001; ****p < .0001

Table 2. Diesel Vehicle Ownership/Use and Awareness  
and Purchase of Biodiesel, by University

Question Response
University Yes (%)z No (%) c2

Do you own or drive any vehicle that 
runs on diesel? 2.64

University of Arkansas (n = 89) 16.8a 83.2
Texas Tech University (n = 194) 23.7a 76.3
Utah State University (n = 314) 20.1a 79.9
Illinois State University (n = 88) 17.0a 83.0
Have you ever heard of biodiesel? 12.38**
University of Arkansas  (n = 90) 85.6a 14.4
Texas Tech University (n = 199) 79.4ab 20.6
Utah State University (n = 311) 70.4b 29.6
Illinois State University (n = 90) 81.1ab 19.9
Have you ever purchased biodiesel? 15.93**
University of Arkansas  (n = 74) 5.4ab 94.6
Texas Tech University (n = 155) 4.5b 95.5
   Utah State University (n = 236) 5.9ab 94.1
Illinois State University (n = 71) 18.3a 81.7

zFor each question, percentages in the “Yes” column that share a subscript 
letter are not significantly different (p < .05) by pairwise Chi Square analyses.
**p < .01.

Table 3. Purchase of Biodiesel by Students Driving/Owning 
Diesel Vehicles and Aware of Biodiesel, by University

Have you ever purchased biodiesel?
Yes No

University n % n %
University of Arkansas 3 21.4ab 11 78.6
Texas Tech University 4 11.8b 30 88.2
Utah State University 8 16.0b 42 84.0
Illinois State University 8 61.5a 5 38.5

For each question, percentages in the “Yes” column that share a subscript 
letter are not significantly different (p < .05) by pairwise Fisher’s Exact Test.
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criterion variables (support for biodiesel and concerns 
about biodiesel).

Effect coding and dummy coding (Table 6) were 
used in order to prepare categorical predictor variables 
for correlation and regression analyses. Effect coding 
was used for predictor variables with three or more 
levels (university, type of place raised, and political 
views). With effect coding membership in one level of 
each categorical predictor is indicated by coding a “-1” in 
the “Yes” category. Effect coding, as opposed to dummy 
coding, allows each category of each predictor variable 
to be compared with the grand mean for the criterion 
variable instead of the mean for a defined reference 
group, as is the case with dummy coding (Hair et al., 
1998). However, caution must be used in interpreting the 
sign of the correlation coefficient and the standardized 
multiple regression coefficient (Beta weight) for each 
variable effect coded as “-1.” because of the negative 
coding, a positive relationship will carry a negative sign 
while a negative relationship will carry a positive sign 
(Hair et al., 1998).

diesel. The only significant difference by 
demographic variable in the purchase of 
biodiesel was for residence, where stu-
dents raised on a farm were more likely 
(p < .05) than students raised in a city.

Students’ responses for the 34 
items measuring perceptions of bio-
diesel were analyzed using exploratory 
factor analysis with squared multiple 
correlations as prior communality esti-
mates. The principal factor method was 
used to extract the factors followed by 
a varimax (orthogonal) rotation. The 
scree plot indicated the presence of two 
meaningful factors which were retained 
for rotation (Hair et al., 1998; Hatcher, 
1994). In interpreting the rotated factor 
pattern, an item was determined to load on a 
given factor if the loading was .40 or greater 
on that factor and less than .40 on the other 
factor (Hair et al., 1998; Hatcher, 1994). 
Using this criterion, 15 items loaded on the 
first factor (Support for Biodiesel) and six 
items loaded on the second factor (Concerns 
about Biodiesel). The two-factor solution sat-
isfied the requirements for interpretability as 
described by Hatcher (1994); a minimum 
of three items loaded on each factor, each 
factor had a unique and identifiable concep-
tual meaning, and the factors demonstrated 
simple structure. The two factors explained 
74.3% of the variance associated with the 
original 34 items. Table 5 presents the two 
named factors, the items, loadings and the 
coefficient alpha reliability estimate for each 
factor.

After reverse-coding negatively-loaded 
items, composite factor scores were created by summing 
responses to all individual items in the factor and then 
dividing by the number of items comprising the factor 
(Hair et al., 1998; Hatcher, 1994), thus, retaining the 
original 1 to 5 item-scaling for each factor. These factor 
scores were used as dependent variables in subsequent 
analyses. In interpreting these scores, a higher score on 
Factor 1 indicated a higher level of support for biodiesel, 
while a higher score on Factor 2 indicated a higher 
level of concern about the potential negative effects of 
biodiesel.

The overall mean of 3.41 (SD = 0.53) on Factor 1 
indicated students had a moderately positive level of 
support for biodiesel. The overall mean of 2.82 (SD = 
0.60) on Factor 2 indicated that students were unde-
cided to slightly unconcerned about the effects of bio-
diesel. Thus, overall the students had a somewhat 
positive perception of biodiesel. Bivariate and multiple 
regression analyses were used to examine the rela-
tionships between the predictor variables (university, 
owning/driving a diesel vehicle, purchasing biodiesel, 
type of place raised, political views and major) and the 

Table 4. Association of Demographic Characteristics with Awareness of  
and Purchase of Biodiesel 

Have you ever heard of biodiesel? Have you ever purchased biodiesel?
Yes No Yes No

Variable n % n %     c2 n % n % c2

Gender  5.78*  2.94
Male 327 78.6 89 21.4 29 8.8 301 91.2
Female 170 70.2 72 29.8 8 4.6 166 95.4
Major 37.7****  1.96
Agriculture 282 85.7 47 14.3 24 8.7 253 91.3
Non-agric. 210 65.0 113 35.0 12 5.4 210 94.6
Residence 24.0**** 10.83*
Farm 120 87.6 17 12.4 16 13.6 102 86.4
Rural - nonfarm 66 82.5 14 17.5 5 7.6 61 92.4
Town (<10,000) 124 73.8 44 26.2 8 6.2 122 93.8
City (>10,000) 168 66.4 85 33.6 6 3.5 165 96.5
Political views   3.02   0.36
Conservative 248 77.7 71 22.3 18 7.3 229 92.7
Moderate 176 71.8 69 28.2 13 7.3 172 93.0
Liberal 42 71.2 17 28.8 2 4.8 40 95.2

*p < .05, **p < .01, ***p < .001

Table 5. Student Perceptions of Biodiesel: Factor Structure, Item Loadings, 
and Coefficient Alpha Estimates for the Two-Factor Solution

Factor 1: Support for Biodiesel (alpha = .86) Factor loading
By using biodiesel I can contribute to a cleaner environment .70
The U.S. government should support research and development in biodiesel .61
It is better to use biodiesel because it is made from renewable resources .58
I am willing to go out of my way to purchase biodiesel .55
Biodiesel can significantly reduce U.S. dependence on foreign oil .54
Increased use of biodiesel will reduce global warming .52
I believe that average global temperature is increasing .50
Biodiesel produces fewer harmful emissions than does petroleum diesel .50
It is worth paying extra for biodiesel .50
If I had a diesel car or truck, I would use biodiesel .50
Biodiesel is better for my engine than regular diesel .48
Increased use of biodiesel will result in more jobs in rural areas .45
Emissions from automobiles have no effect on average global temperature -.44
Cars and trucks run better with biodiesel .41
The U.S. is too dependent on foreign oil sources .41

Factor 2: Concerns about Biodiesel (alpha = .74)
Increased use of biodiesel will cause a shortage of food .67
Increased use of biodiesel will cause an increase in the cost of food .65
Increased biodiesel production will decrease food production .56
Diesel engines will not run properly on biodiesel .55
Using biodiesel results in increased engine repair and maintenance costs .50
Using food crops for biodiesel is justified -.41
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Dummy coding was used to code binary categorical 
variables (own or drive a diesel vehicle, have purchased 
biodiesel, gender and major); only one category was 
coded since each variable could be fully described by 
membership (or non-membership) in the respective 
category. In interpreting results related to dummy coded 
variables, the comparison is to the un-coded reference 
group (Hair et al., 1998). 

There were significant (p < .05) bi-serial correlations 
between 8 of 15 potential predictor variables and the 
criterion variable, support for biodiesel (Table 7). The 
correlations for these eight predictor variables and 
support for biodiesel ranged from -0.11 to 0.23. Using 
descriptors suggested by Davis (1971), the magnitude 
of all significant relationships was low. Multicollinearity 
among the eight predictors was assessed using 
variance inflation factors (VIF). All obtained VIF values 
(ranging from 1.04 to 1.44) were substantially less than 
5, indicating low levels of multicollinearity between 
predictor variables (Hair et al., 1998).

The regression equation containing the eight 
predictor variables was statistically significant [F (df = 8, 

458) = 8.05; p < .0001 (adjusted R2 = .1079)] and explained 
12.56% of the variance in support for biodiesel. Beta 
weights (standardized multiple regression coefficients) 
and squared semi-partial correlations (Table 8) were 
reviewed to assess the importance of each of the eight 
variables in predicting support for biodiesel. Being an 
Illinois State University student, owning or driving a diesel 
vehicle, being male, and having a liberal political view 
all had statistically significant Beta weights and squared 
semi-partial correlation coefficients. The positive sign 
associated with the Beta weights for Illinois State 
University students and liberal political view indicated 
students in these categories supported biodiesel to a 
greater extent than the average student. The negative 
Beta weights for owning or driving a diesel vehicle and 
being male indicate these students are less supportive 
of biodiesel than students not owning or driving a diesel 
vehicle or students whose gender is female. While 
the relative magnitudes of the squared semi-partial 
correlation coefficients were consistent with the Beta 
weights, the best predictor (having a liberal political 
view) explained only 2.36% of the unique variance in 
support for biodiesel.

Five of the 15 variables had significant (p < .05) bi-
serial correlations with the criterion variable, concerns 
about biodiesel (Table 9). The correlations for these five 

Table 6. Coding of Categorical Predictor Variables

Dummy coding
Categorical variable 

Levels
Variable 

label Yes No
University
Arkansas D1a -1 0
Texas Tech D2 1 0
Utah State D3 1 0
Illinois State D4 1 0
Own or drive a diesel vehicle? D5 1 0
Have purchased biodiesel? D6 1 0
Gender
Male D7 1 0
Type of place raised
Farm D8a -1 0
Rural - nonfarm D9 1 0
Town (pop. < 10,000) D10 1 0
City (pop. > 10,000) D11 1 0
Political views
Conservative D12a -1 0
Moderate D13 1 0
Liberal D14 1 0
Major
Agriculture D15 1 0

aCategory effect coded as “-1”.

Table 7. Intercorrelations between Predictor Variables and Support for Biodiesela

Variable D1b D2 D3 D4 D5 D6 D7 D8b D9 D10 D11 D12b D13 D14 D15 Support
D1b   - .24****  .35****  .15****  .03 .02  .04  .13**** -.10***  .07  .11** -.06 -.05  .00 -.25**** -.09
D2   - -.57**** -.25****  .04  -.07 -.14*** -.09* -.03 -.03 -.03 -.16**** -.17****  .04  .54**** -.07
D3    - -.36****  .00  -.04 .15****  .13*** -.08*  .11**  .07 -.04  .06 -.10** -.65**** -.11*
D4    - -.03 .15****  .00  .06  .06 -.06  .05  22****  .08*  .20**** -.02  .16***
D5    - .26****  .10* -.38**** -.05 -.10** -.19**** -.07  .04 -.08*  .20**** -.19****
D6   -  .08* -.13***  .01 -.02 -.11**  .00 -.01 -.03  .07 -.02
D7    -  .00  .01 -.07  .04 -.09* -.05 -.06 -.18**** -.13**
D8b    - .19**** .30****  .40****  19****  16****  .11**  .33****  .15***
D9    - -.22**** -.29**** -.02  .02 -.07  .08* -.05

D10    - -.46****  .04  .05 -.01 -.10*  .05
D11    -  .13***  .09*  .16**** -.23****  .10*
D12b    -  .75****  .30****  .13** .19****
D13    - -.24**** -.13***  .05
D14    - -.04  23****
D15    - -.05

Support    -

aPhi coefficients calculated between predictor variables; point biserial correlations calculated between predictor variables and support. bMembership in category 
effect coded as -1, therefore, negative coefficient indicates positive correlation and positive coefficient indicates negative correlation.
*p < .05, **p < .01, ***p < .001, ****p < .0001.

Table 8. Beta Weights and Squared Semipartial Correlations from 
Multiple Regression Analysis Predicting Support for Biodiesel

Beta Weightsa Squared semipartial 
correlationsb

Variable Variable name Beta tc sR2 Fd

D3 Utah State University -.039 -0.75 .0011  0.57
D4 Illinois State University 0.160  2.17* .0091 4.75*
D5 Own/drive diesel vehicle -0.166  -2.64** .0134  7.00**
D7 Male -0.120  -2.39* .0110 5.74*
D8 Raised on farm 0.068  1.04 .0021 1.10
D11 City (pop. > 10,000) .0305  0.57 .0006 0.31
D12e Conservative 0.088  1.74 .0058 3.02
D14 Liberal 0.307  3.51*** .0236 12.32***

aStandardized multiple regression coefficients. 
bPercentage of unique variance accounted for by each predictor when controlling for all 
other predictors. cFor t tests determining significance of Beta Weights, df = 462. dFor F 
tests determining the significance of DR2, df = 1, 461. eEffect-coded as ‘-1”. Model R2 = 
.1226; Adj. R2 = .1092.
*p < .05, **p < .01, ***p < .001, ****p < .0001
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predictor variables and concerns about biodiesel ranged 
from .09 (Utah State University student to -0.19 Illinois 
State University student. Using descriptors suggested 
by Davis (1971), the magnitude of each significant 
relationship was low. Multicollinearity among the five 
predictors was assessed using variance inflation factors 
(VIF). All obtained VIF values (ranging from 1.03 to 1.24) 
were substantially less than 5, indicating low levels of 
multicollinearity between predictor variables (Hair et al., 
1998).

The regression equation containing the five predictor 
variables was statistically significant [F(df = 5,476) = 
5.24; p < .0001 (adjusted R2 = .0425)] and explained 
5.24% of the variance in concerns about biodiesel. Beta 
weights (standardized multiple regression coefficients) 
and squared semi-partial correlations (Table 10) were 
reviewed to assess the importance of each of the five 
variables in predicting support for biodiesel. Being an 
Illinois State University student was the only predictor 
with a statistically significant Beta weight and squared 
semi-partial correlation coefficient. The negative Beta 
weight indicated Illinois State University students a 
lower level of concerns about biodiesel than the average 
student. Being an Illinois State University student 
explained 1.82% of the variance in concerns about 
biodiesel.

Summary
This study sought to examine selected college stu-

dents’ awareness, use and perceptions of biodiesel and 
determine if awareness, use, and perceptions varied by 
university, gender, major (agriculture vs. non-agricul-
ture), type of area where students were raised (farm, 
rural non-farm, town or city), or political orientation (con-
servative, moderate or liberal). The results of this study 
have implications for educators, researchers, consum-
ers and the U. S. biodiesel industry. Approximately one 
in five (20.9%) students reported owning or driving a 
diesel vehicle while over three-fourths (76.4%) had 
heard of biodiesel. Only about 1 in 14 (7.1%) of those 
having heard of biodiesel had ever purchased biodiesel. 
If one assumes that students unaware of biodiesel had 
never purchased biodiesel, then only 5.6% of all stu-
dents surveyed had ever purchased biodiesel.

These observed differences in awareness and use 
may be due to differences in the concentration of bio-
diesel retail outlets in the four states where these uni-
versities are located. The concentration (km2/retail 
outlet) of biodiesel outlets was highest in Illinois (1,445 
km2/outlet), followed by Arkansas (15,305 km2/outlet), 
Texas (20,329 km2/outlet) and Utah (21,990 km2/outlet) 
(National Biodiesel Board, n.d.). A higher concentration 
of biodiesel outlets obviously provides greater purchas-
ing opportunities through increased availability and may 
serve to increase awareness through observation and 
informal peer networks (Van de Velde et al., 2009).

Males, agriculture majors and students raised on 
a farm were significantly more likely to have heard of 
biodiesel than females, non-agriculture majors and 
students raised in a town or city. Students raised on 
a farm were more likely to have purchased biodiesel 
than students raised in a city. These results indicate a 
need to especially target consumer education efforts 
about biodiesel toward females, non-agriculture majors, 
and those raised in urban areas. These findings are 
consistent with Van de Velde et al. (2011).

The results of principal components analysis indi-
cated that two factors were capable of explaining 73.4% 

Table 9. Intercorrelations between Dummy Variables and Concerns about Biodiesela

Variable D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 Concerns
D1b   - .25**** .35**** .15****  .03  .02  .04  .13*** -.10**  .07  .11** -.06 -.05  .00 -.25****  .04
D2   - -.57**** -.24****  .05 -.07 -.14*** -.09** -.03 -.03 -.03 -.16**** -.17****  .03  .54****  .08
D3    - -.36****.  .00 -.04  15****  .13*** -.08*  .11**  .07 -.04  .06 -.10** -.65****  .09*
D4    - -.03  15****  .00  .06  .06 -.06  .05  .22****  .08*  .09* -.02 -.19****
D5    -  26****  .10* -.38**** -.05 -.10** -.19**** -.07 -.05 -.09*  .20****  .00
D6    -  .08* -.13***  .01 -.02 -.11**  .00 -.01 -.03  .07 -.11*
D7    -  .00  .01 -.07  .04 -.09* -.05 -.06 -.18****  .00
D8b    - .19****  .30****  .40****  .19****  .16****  .11** -.33**** -.03
D9    - -.21**** -.29**** -.01  .02 -.07  .08*  .01

D10    - -.46]  .04  .l0* -.01 -.10*  .04
D11    -  .13***  .09*  16**** -.23**** -.07
D12b   -  .75**** .30**** -.13** -.11*
D13    - -.24**** -.13*** -.04
D14    - -.04 -.10*
D15    -  .04

Support   -
aPhi coefficients calculated between predictor variables; point biserial correlations calculated between predictor variables and support. bMembership in category 
effect coded as -1, therefore, negative coefficient indicates positive correlation and positive coefficient indicates negative correlation.
bMembership in category effect coded as -1, therefore, negative coefficient indicates positive correlation and positive coefficient indicates negative correlation.
*p < .05, **p < .01, ***p < .001, ****p < .0001.

Table 10. Beta Weights and Squared Semipartial Correlations from 
Multiple Regression Analysis Predicting Concerns about Biodiesel

Beta Weightsa
Squared  

semipartial  
correlationsb

Variable Variable name Beta tc sR2 Fd

D3 Utah State University  0.028  0.48 .0004 0.20
D4 Illinois State University -0.260  -3.02** .0182 9.14**
D6 Have purchased biodiesel -0.197 -1.89 .0071 3.57

D12e Conservative -0.054 -0.93 .0017 0.85
D14 Liberal -0.155 -1.48 .0044 2.21

aStandardized multiple regression coefficients. bPercentage of unique variance 
accounted for by each predictor when controlling for all other predictors. c For t 
tests determining significance of Beta Weights df = 462. dFor F tests determining 
the significance of DR2 df = 1, 477. eEffect-coded as ‘-1”. Model R2 = .0524; Adj. R2 
= .0425.
**p < .01.
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of the variance in the original 34 items assessing per-
ceptions of biodiesel. These two factors were named 
“support for biodiesel” and “concerns about biodiesel.” 
The support for biodiesel factor contained 15 items 
explicitly or implicitly comparing biodiesel to petroleum 
diesel on environmental, renewable, domestic and per-
formance characteristics. The concerns about biodie-
sel factor contained six items related to the effects of 
biodiesel on food availability and cost and engine per-
formance and maintenance and repair costs. Because 
items loaded on two broadly generic factors rather than 
on multiple specific factors, the researchers concluded 
these students have fairly unsophisticated knowledge 
and attitudes toward biodiesel and were most likely 
reacting to the overall perceived “goodness” of biodie-
sel as a renewable energy source without a deep level 
of technical knowledge. This is consistent with previous 
research demonstrating consumer attitudes are primar-
ily developed through affective not cognitive processes 
(Bang et al., 2000; Hartman et al., 2012).

Regardless of the exact mechanism by which these 
attitudes were developed, students at these four U.S. 
universities had moderately positive levels of support 
for biodiesel. Results of regression analyses indicated 
that having liberal political views (sR2 = .0236) was the 
best unique predictor of support for biodiesel, followed 
by owning or driving a diesel vehicle (sR2 = .0134), being 
male (sR2 = .0110), and being an Illinois State University 
student (sR2 = .0091). However, the linear combination of 
these four predictor variables left 94.3% of the variance 
in support for biodiesel unexplained. This indicates that, 
while statistically significant, these four variables are 
weak predictors of support for biodiesel.

Students at these four U.S. universities were 
undecided to slightly unconcerned about potential 
negative effects of biodiesel production and use. The 
results of multiple regression analyses indicated that 
being an Illinois State University student was the only 
significant unique predictor of concerns about biodiesel 
(sR2 = 0.182). The most consistent finding of this study 
was that Illinois State University students tended to be 
more likely to have purchased biodiesel, to be more 
positive about the benefits of biodiesel, and to have 
a lower level of concern about the effects of biodiesel 
production and use. While this “university effect” was not 
particularly strong, it was consistent and may be a result 
of the higher concentration of retail biodiesel outlets in 
Illinois. Greater availability likely leads increased use 
of biodiesel, which, in turn, may lead to more positive 
attitudes toward biodiesel.

The relationships between university and 
demographics and support for biodiesel and concerns 
about biodiesel were relatively small; overall students 
could be categorized as neutral to moderately positive 
in their perceptions of biodiesel. This, coupled with 
students’ relatively unsophisticated perceptions of 
biodiesel, suggest a need for information about a wide 
range of issues related to biodiesel if these students 
are to be informed consumers and renewable energy 

leaders. This is consistent with previous research 
(Acker, 2008; Kinsey et al., 2003; Skipper, 2007; Van 
de Veld et al., 2011). Further research is also needed 
to better understand factors affecting college students’ 
(and consumers’) attitudes toward biodiesel.

Interpreted through the lens of Ajzen et al. (1980) 
theory of reasoned action, these results may explain the 
relative non-use of biodiesel by these students. Students 
are only moderately positive in their perceptions of the 
benefits of using biodiesel. When these factors are 
coupled with the lack of biodiesel availability, it is of little 
wonder that only about one in five (20.7%) students 
owning or driving a diesel vehicle and aware of biodiesel 
had ever purchased biodiesel. Thus, increasing biodiesel 
use will likely depend on both increasing consumer 
demand (through education) and increasing availability 
of biodiesel (through increased retail outlets).

Finally, future research should explore policies to 
increase biofuel use with consumption tax credits. It is 
very important to understand the effects of such policies 
on the markets for agricultural products, biofuels, and 
reduction of dependence on foreign oil and increased 
public awareness of biodiesel. Research for improving 
transportation and production infrastructure may assist 
increasing the availability of biodiesel leading to increased 
use of biodiesel, which, in turn, may lead to more positive 
attitudes toward biodiesel. Social marketing campaigns 
coupled with usage of QR-code stickers at businesses 
where diesel is sold may also increase public awareness 
and knowledge regarding biodiesel.
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