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This study examined farmers’ information needs and concerns and preferred information
channels regarding the introduction of miscanthus in their current production systems in
the state of Illinois, USA. Surveys and focus groups targeted farming populations from
Northern, Central, and Southern regions of the state to evidence regional differences.
A secondary objective was to identify potential adopters of miscanthus and to asses the
level of awareness regarding miscanthus and the associated possibility of receiving carbon
credits. Factor analysis, multivariate ANOVA, and categorical data analysis were the
selected statistical tools. Only two out of 313 respondents knew about the existence of the
crop before completing the survey. Thirty percent of the respondents were identified as
potential adopters of miscanthus with the highest proportion of potential adopters found
among farmers in the Northern Illinois region. There are clear differences among the
information needs of farmers in each region in Illinois as well as in the preferred channels.
Information campaigns aimed to increase awareness and education regarding the use of
miscanthus as an energy crop in Illinois, should specifically address these regional
information needs and channel them through preferred media.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

energy is included in the portfolio of the electricity resources
serving a state.

Adoption of renewable biomass resources can promote the
development of sustainable industrial societies through
increasing independence from foreign oil sources and mitiga-
tion of greenhouse gas emissions [1]. In the US, power from
biomass (biopower) is a proven commercial electricity and
heat generation option, currently supplying over 3% of the
total energy consumption and surpassing hydropower as the
largest domestic source of renewable energy [2]. Following
federal initiatives, 23 states have passed legislation which
ensures that a minimum and increasing amount of renewable

The state of Illinois requires that at least 5% of the state’s
energy production and use will be derived from renewable
forms of energy by 2010, and at least 15% from renewable
forms of energy by 2020. Illinois’ dependence on coal for
energy, along with the dominance of row cropping systems
and the state’s climate, set the conditions for the state as one
of the most suitable in the US for bioenergy use [3]. Economic
analysis of bioenergy crops in Illinois has shown that these
crops can be produced at a profit greater than traditional
crops at expected levels of production and crop value [3,4].
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Miscanthus is receiving increased attention as a dedicated
energy crop in the US and Europe, due to its positive input/
output energy balance that makes it an ideal biomass crop
[3,5,6]. Management factors affecting miscanthus growth and
productivity have been recently summarized by Miguez et al.
[7]. Yet, the rate of adoption of this bioenergy crop might be
slowed by a significant initial investment and delayed
economic returns that limit the number of potential adopters
to those who can afford the temporary economic hindrance.
Nevertheless, adopters of new technologies or innovators
have repeatedly shown to be farm operators on highly
productive areas with higher incomes and/or larger farms [8].

Yet economic costs and benefits alone are not sufficient to
predict the entire adoption decision process. Other character-
istics of the innovation (i.e., technical complexity, perceived
risk, compatibility with current operation, etc.), of the media
of communication (i.e., mass media, other growers, etc.), and
of the potential user (i.e., personality variables, needs,
interests, etc.) play an important role [9]. In addition,
neighbors’ opinions, business partners, landlords, lenders,
and the family context itself may be expected to constrain the
adoption of alternative cropping enterprises [10,11].

The innovation-decision model introduced by Rogers [9]
emphasizes the role of information, risk factors, and the
social position of the decision maker in the community. The
model depicts the adoption of an innovation as spreading
among farmers with different predispositions to innovate.
Studies have shown that availability of information to
producers and the level of education and experience of
prospective adopters are better determinants of adoption
than income [12-14]. Adopters were more knowledgeable
regarding the specific innovation, had a higher educational
level, and less farming experience, i.e., were younger, than
non-adopters. The innovation-decision process is not passive;
it is basically an information-seeking and information-
processing activity in which the individual is motivated to
reduce uncertainty about the advantages and disadvantages
of an innovation [9].

Farmers’ perspectives and goals differ from those of
researchers or government agencies; therefore, the availabil-
ity of information must target the producers’ needs and
concerns regarding the innovation. The inevitable commu-
nication resulting from this process would help to identify
obstacles to the use of new technology in the early phases of
development [15].

Heaton et al. [3] estimated that ‘if only 20% of the
110,000km? of total cropland in Illinois were to produce
miscanthus they could provide electricity in excess of current
state demand’. By the average size of Illinois farms (152ha),
that 20% of total cropland represents up to 14,473 farmers,
each allotting 100% of their land area to miscanthus; or 72,365
producers allocating 20% of their land area to miscanthus.
According to the USDA, NASS, Illinois Field Office [16], there
were 72,500 farms in IL in 2005. To reach this level of adoption,
the diffusion strategy must use efficient communication
channels appropriate to each stage of the innovation-decision
process to transmit the available information on miscanthus
production.

Farmers use a wide range of channels for receiving
agricultural information; while mass media and face-to-face

channels are very important, online methods are increasingly
gaining acceptance [17]. In the early stages of the innovation-
decision process, mass media is highly useful to create
awareness, but it is too general to provide specific how-to
answers for which professionals and experienced peers are
invaluable sources of knowledge [9]. However, several studies
have demonstrated the high variability of preferences of
information delivery among farmer audiences, even within
relatively small geographic areas [17-21]. At any rate,
segmenting this heterogeneous population into more homo-
genous groups (i.e., by regions) will help increase the
efficiency of knowledge communication by targeting each
group directly through its preferred channels.

Farmers’ acquired knowledge will determine the attitude
formed toward the innovation, which in turn will determine
the adoption or rejection of the new idea. Perceived need and
positive attitudes toward environmentally sound practices
have significantly encouraged the adoption of crop rotations
[22], sustainable agriculture [23], soil conservation practices
[14], and best management practices in dairy farms [24].

Given the significance of knowledge delivery and acquisi-
tion in the early phases of technology adoption, the absolute
lack of literature from the farmer and potential adopter
standpoint is noticeable: What do farmers think about the
innovation? What information do they need to consider
adoption? Which issues are more important (i.e., economics,
production practices, environment, energy security, etc.)
when thinking about the innovation? How do they prefer
the information be delivered?

This paper seeks to bridge the current gap by addressing
these questions in regard to the potential adoption of
miscanthus as a bioenergy crop in Illinois.

1.1.  Purpose and objectives

The purpose of this study was to assess factors associated
with the potential adoption of miscanthus in Illinois. The
objectives were to: (a) identify farmers’ level of knowledge
and awareness regarding energy crops and the possibility
of receiving carbon credits when including these crops,
(b) summarize information needs as growers consider an
alternative crop such as miscanthus, (c) identify and profile
potential energy crops growers, and (d) outline best methods
of providing information to potential growers.

2. Materials and methods
2.1. Data collection

Focus groups (FGs) and survey methodology were used to
address the objectives of the study. Data were collected
between February 2005 and March 2006.

2.1.1. Focus groups of Illinois farmers

Three FGs were conducted in three locations around the state
to gain greater insight into farmers’ information needs
regarding miscanthus and preferred channels for that in-
formation. FGs were conducted in Winnebago, Sangamon,
and Monroe counties, as representative of the Northern,
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Central, and Southern regions, respectively. Participant num-
bers for the three sessions were 12, 7, and 8 farmers,
respectively. A brief supplementary survey was administered
to each group to collect demographic information, to assess
farmers’ risk behavior, and to identify preferred channels of
information. During the FG discussions, participants were
asked an introductory round of general questions about
farming and agricultural information gathering and usage
and then were asked to read provided ‘pro’ and ‘con’ articles
on miscanthus. Following this exercise, we encouraged a
discussion about the specific information needs of farmers
regarding miscanthus and the hopes and concerns about this
alternative energy crop. The sessions were then transcribed
and analyzed for trends and patterns in the qualitative
responses of the participants.

2.1.2.  Survey of Illinois farmers

The survey instrument is available from Maria Villamil
mbvilla@criba.edu.ar. The target population for this study
was all the farmers in Northern, Central and Southern
counties. The survey instrument was designed with the input
of academics, farmers participating in the FGs, and project
partners. An initial survey was developed and pilot tested
using an FG in Havana, Illinois, to improve wording and
content of the survey. The instrument was examined for
content and face validity by faculty members of the Human
and Community Development and the Natural Resources and
Environmental Sciences departments at the University of
Illinois at Urbana-Champaign.

The final instrument consisted of three sections. The first
section used a Likert-type scale with 30 items to explore the
information needs of farmers if they were to consider the
adoption of an energy crop such as miscanthus. Missing item
scores were replaced by the item mean value since none of
the items showed more than 10% of missing scores [25].

The second part of the survey was designed to identify
potential energy crops growers using closed-ended (multiple
choice), and yes-no questions. Potential adopters were
defined in this study as those farmers who were not only
willing to allocate some area to miscanthus within the next
five production years, but were also able to keep the area in
miscanthus for a period of at least 10 years and, more
importantly, were able to afford delayed economic returns.
A dummy variable that identified potential adopters was
created for statistical purposes. When a respondent fulfilled
the three previously mentioned requirements, he/she was
categorized as a ‘potential adopter’ and assigned a value of 1.
When any of those conditions were not present, a value of 0
was assigned implying non-adoption. This second part of the
survey also included one closed-ended question to evidence
awareness of the possibility of receiving carbon credits when
including energy crops in the farm operation. Two additional
questions in this section aimed to expose the importance of
neighbors’ opinions which can constrain the adoption of
alternative cropping enterprises.

The third section of the survey aimed at collecting
demographic information such as age, gender, years of
farming full and part-time, area farmed, area owned, partner,
and agricultural activities currently on the farm. The survey
included a final open-ended question which allowed growers

to provide additional comments or thoughts on the subject,
suggesting factors and considerations which did not become
evident in the survey.

The improved and tested survey was sent to the Northern
Illinois farmers using 480 valid addresses from the mailing lists
of the Northwest Illinois Ag Coalition. The Illinois Field Office
of the National Agricultural Statistics Service, USDA, was
responsible for randomly selecting 500 farmers from each of
the mailing lists of the Central and Southern regions. The
Ilinois Field Office was also in charge of mailing the survey to
the selected farmers. To increase response rates, all envelopes
and letters used official letterhead and first-class stamps; a
personalized cover letter accompanied the survey, and a
postage paid reply envelope as well as a ‘Miscanthus fact
sheet’ was included. The fact sheet was included to prevent
non-response due to lack of knowledge on the subject.
A follow-up survey was sent 2 weeks after the first mailing
to those not responding. In this way, respondents were
categorized as ‘early’ and ‘late’ respondents and contrasted
on key variables relating to demographics and adopter
characteristics. Late respondents were used as a proxy for
the profile of non-respondents and the lack of statistical
differences between early and late respondents thus justifies
generalizing from the respondents to the sample [26,27].

Of the 1480 surveys sent, a total of 379 were returned, for a
response rate of 26%. Out of the total sample pool, 66 persons
returned the survey without answering, giving a refusal rate
of 4%, with 313 people responding for a total response rate of
21%. The response was in line with expectations of 20% given
the length of the questionnaire, the fact that we were
necessarily asking for future intentions, and that there was
a ‘task’ associated with the survey (reading the miscanthus
fact sheet) with no monetary incentive.

2.2.  Data analysis

Four dependent variables used in this study were derived
from the first part of the survey that measured farmers’
information needs when considering the adoption of mis-
canthus. Principal axis factoring with equamax rotation
[28,29] was used to reduce the available 30 information needs
items into a smaller set of composite variables for use as
dependent variables in multivariate ANOVA. Data were
deemed appropriate for factoring as indicated by the high
value of the Kaiser-Meyer-Olkin measure of sampling ade-
quacy (KMO, 0.89) and by the Bartlet’s test statistic which
indicated a significant (p<0.0001) departure from orthogon-
ality of the correlation matrix (i.e., the variables are correlated
among themselves) [28]. Variables with a minimum loading of
0.45 were selected for inclusion in defined components.
Reliability analysis was carried out on the composite variables
and since all the measures produced a minimum coefficient o
of 0.70 (Table 1), they were regarded appropriate for further
analysis [30].

Four factors (F1-F4) emerged from the analysis and were
named Agronomy & Markets, Environmental Services, Concerns,
and Inputs Reduction. Table 1 shows the resulting factors with
their corresponding o’s, variables, and loadings for each
variable. These four factors were used as dependent variables
in multivariate ANOVA.
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Table 1 - Dependent variables (factors) derived from

principal factor analysis (PAF) with their corresponding
o’s (in brackets), variables, and loadings for each variable

Loading
F1: Agronomy and markets (o = 0.90)
Information about harvesting and storage 0.74
Market demand data 0.71
Market prices 0.68
Specific production practices 0.64
Equipment needs 0.63
Existing markets 0.62
Soil fertility requirements 0.56
Availability of material to plant (rhizomes) 0.54
Equipment to grow or harvest miscanthus 0.53
Information about potential pests and diseases 0.48
F2: Environmental services (o = 0.87)
Reducing carbon dioxide (CO,) emissions 0.81
Reducing nitrogen (N) runoff 0.79
Improve national energy security 0.75
Producing a visually attractive crop 0.62
Improving soil quality, including building soil organic 0.55
matter (SOM)
Effects on water quality 0.47
F3: Concerns (o = 0.76)
Changing operation’s current rotation 0.71
Unfamiliar with growing a perennial crop 0.67
Availability of crop insurance 0.56
Concern about miscanthus becoming a weed 0.49
Experience growing miscanthus in Illinois or in the 0.47
region
Existence of long-term contract to grow miscanthus 0.45
F4: Inputs reduction (o = 0.85)
Reducing wear and tear on equipment 0.76
The opportunity to reduce labor 0.74
The opportunity to reduce inputs of fertilizer, 0.67

pesticides, and fuel in producing a crop

Descriptive statistics were used to identify general trends in
the data set and to provide information about the variables
used in this study. Multivariate ANOVA (for continuous
variables) and Chi-square (;?) tests (for categorical variables)
were used to evidence differences in information needs,
attitude, and demographics among farmers from the three
Illinois regions surveyed and between the farmers identified
as potential adopters and non-adopters. Least significant
differences were used for mean comparison purposes setting
the probability of type I error or alpha level (x) at 0.05.
Statistical analyses were carried out using SAS 9.1 [31] and
SPSS 14.0 [32].

3. Results and discussion
3.1.  Demographic regional differences
Descriptive characteristics of the studied populations are

presented in Table 2 for the total sample and for each region.
The average age of Illinois farmers and the distribution

figures are in agreement with the trends shown by the 2002
Census of Agriculture which indicates a general ageing of
farm operators since the 1974 Census [33]. The average age of
US farmers was 51.7 in 1974 and it has been steadily
increasing to reach 55.3 years old in 2002. Farm operators 65
or older have increased from about 17% to 26% in 2002, while
the population of farmers younger than 35 has been declin-
ing; currently representing less than 6% of farm operators.
While Northern Illinois shows the higher percentage of
farmers older than 64, Central Illinois has the highest
percentage of farmers in the 55-64 range, and Southern
Illinois has the greatest proportion of younger farmers (<54).

Not surprisingly, most of our respondents were males
(~97%). Nationwide, women farm operators represent about
11% of the population of farm principal operators, yet they
account for 67.2% of farm second operators’ population [34].

Farmers in Illinois are experienced farmers, averaging
almost 33 years of farming and more than 26 years of full-
time farming. The years of full-time farming are significantly
lower for Southern Illinois farmers, which concurs with the
distribution of age groups. Southern Illinois farmers are
younger and therefore less experienced than farmers in the
Central and Northern regions.

No differences in area farmed were found among regions
and the total average for the population surveyed is very close
to that reported for Illinois in the 2002 Census (152.6 ha) [16].
The percent distribution of hectares farmed is, however,
different among regions. While Northern Illinois showed the
least percentage of big farms (>810ha), Central Illinois
displayed the lowest percentage of small farms (<81ha),
and Southern Illinois the greatest percentage of farms with
size between 81 and 202 ha. No differences in the area owned
or in the percentage distribution were found among regions.
More than 70% of the farmers owned 404ha or less. Yet
significant differences are found when observing the percen-
tages of land owned by the farmers. Central Illinois farmers
own a lower percentage of the land they farm (41.6%)
compared to Northern (60.4%) or even Southern (52.8%)
Illinois farmers. The distribution of that ownership is again
statistically significant. About 45% and 38% of the farmers in
Northern and Southern Illinois owned more than 75% of the
land they farmed, whereas 41% of Central Illinois farmers
held less than 25% of the land farmed.

Farming in Central Illinois is less diversified than in the
Northern and Southern regions. Of the farmers in Central
Illinois, 74% reported running two or fewer agricultural
activities on their farms per year. In contrast, 61.7 and 69.1%
of the farmers in Northern and Southern Illinois, respectively,
reported having three or more activities at any point during
the farming year. Corn and soybeans are the major field crops
grown. There is an important contribution of wheat in
Southern Illinois farms and of livestock and forage crops
mainly in Northern Illinois, although livestock and forage are
important for southern farmers, too. The percentage of ‘other’
activities includes barley, oats, nursery production, and even
CRP land, and the joint contribution is clearly more important
for Northern Illinois farmers.

In Central Illinois, about 65% of the farmers reported not
having any kind of partnership. For those that farm in
partnership, other relatives are the most important category.
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Table 2 - Demographic characteristics of Illinois farmers and number of potential adopters and non-adopters by region

Variable Total Northern Central Southern Sig®
Respondents
Count 313 60 154 99
Percent 100 19.2 49.2 31.6
Age
Mean 55.6 56.5 56.3 53.9 0.253
Standard error (0.6) (1.6) (0.9) (1.0)
Percent distribution 0.148
<34 1.9 3.3 1.9 1.0
35-44 9.8 5.5 9.5 12.8
45-54 34.7 35.1 30.2 41.5
55-64 36.3 29.8 40.3 34.0
>64 17.3 26.3 18.1 10.6
Gender (%)
Male 97.1 98.3 97.4 95.9 0.640
Female 2.9 1.7 2.6 4.1

Years of farming

Full-time 26.7 27.6 28.7 22.7 0.029
Mean
Standard error (0.9) (2.2) (1.2) (1.7)

Part-time
Mean 6.2 6.6 4.8 8.2 0.111
Standard error (0.6) (1.5) (0.8) (1.2)

Total
Mean 32.8 34.2 335 30.9 0.276
Standard error (0.7) (1.8) (0.9) (1.2)

Percent distribution 0.372

1-15 6.1 6.8 4.8 7.9

16-30 41.7 40.7 40.1 44.9

31-45 37.6 30.5 40.1 38.2

>46 14.6 22.0 15.0 9.0

Area farmed (ha)

Mean 363.5 355.7 385.8 331.6 0.690
Standard error (18.8) (51.4) (23.9) (34.9)
Percent distribution in ha 0.078
<81 11.3 18.5 8.1 12.2
81-202 27.4 20.4 24.3 36.7
203-404 26.7 29.6 26.4 25.6
405-810 23.3 24.1 28.4 14.4
>810 11.3 7.4 12.8 11.1

Area owned (ha)

Mean 139.4 161.3 126.7 146.3 0.263
Standard error (9.8) (22.0) (13.8) (18.2)
Percent distribution in ha 0.499
<81 47.0 43.1 489 46.2
81-202 31.9 31.4 32.8 30.8
203-404 14.3 13.7 12.4 17.6
405-810 5.4 11.8 4.4 33
>810 1.4 0 1.5 2.2

Land owned (%)

Mean 48.5 60.4 41.0 52.8 0.018
Standard error (2.2) (5.3) (3.0) (3.6)

Percent distribution 0.021
<25 33.0 26.4 41.6 239
25-49 20.6 13.2 20.4 25.0
50-74 15.6 15.1 14.6 17.4

>75 30.9 45.3 234 337
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Table 2 (continued )

Variable Total Northern Central Southern Sig®
Agricultural activities (% of area)
Corn 34.9 31.4 40.7 29.9
Soybeans 34.0 27.6 40.4 30.2
Forage crops 5.9 8.1 4.4 6.3
Wheat 10.8 5.4 5.2 20.9
Fruits and vegetables 1.4 4.3 5.3 0.3
Other 3.8 9.2 2.2 23
Livestock 9.3 14.1 6.3 10.0
Number of activities
Mean 2.7 31 2.4 3.1 0.001
Standard error (0.1) (0.2) (0.1) (0.1)
Percent distribution
2 or less 53.7 38.3 74.0 30.9 0.001
3 or more 46.3 61.7 26.0 69.1
Partnership (%)
Yes 449 59.6 35.5 51.0 0.003
Spouse 31.6 47.4 24.6 28.8
Son or daughter, son- or 24.1 21.1 29.5 20.3
Daughter-in-law 38.6 28.9 39.3 441
Other relatives 5.7 2.6 6.6 6.8
Other non-relatives 55.1 40.4 64.5 49.0
No
Neighbors’ opinions (%)
Not important 74.5 71.7 72.4 79.6 0.153
Important 22.9 28.3 23.0 19.4
Very important 2.6 0 4.6 1.0
Orderly rows (%)
Not important 69.2 75.0 70.6 63.6 0.094
Important 25.3 25.0 21.6 31.3
Very important 5.5 0 7.8 5.1
Potential adopters
Count 94 25 42 27 0.092
Percentage of respondents 30.0 417 27.3 27.3

2 Significance of the multivariate F test (in italics) for continuous variables and of the 4 test (in normal font) for categorical variables.

In contrast, 59.6% and 51% of farmers in Northern and
Southern Illinois reported having a partner in their farming
enterprises. However, while the spouse was the main partner
for Northern farmers (47.4%), other relatives accounted for
44.1% of the partnerships for Southern Illinois farmers.

The similarity of the demographic findings with the data
reported in the 2002 Census of Agriculture [16,33] allows us to
generalize our results to the whole population of Illinois
farmers.

Regarding social control and its influence on farmers’
decisions, it seemed that farmers may have considered the
influence of others in relation to decisions they had already
made, yet not in relation to future intentions. An average of
74.5% of the farmers regarded neighbors’ opinions about their
farming operations as ‘not important’. Visual appearance of
the crop, i.e., orderly rows and weed-free fields, are examples
of the visual indicators that society uses to judge the ‘success’
of a farmer which may constrain farmers’ innovation [11].
Again, societal control, now defined as ‘orderly rows’ was also
regarded ‘not important’ for 69.2% of the total population of
farmers. This esthetic factor was more influential for South-

ern Illinois farmers, where more than 31.3% of the farm
operators qualified it as ‘important’ and 1% as ‘very impor-
tant’. Cutforth et al. [22] found that social norms highly
influenced farmer’s future intentions but farmers did not
perceive the external influences in previously taken deci-
sions. It is likely that uncertainty about future plans moves
the farmer to rely more on other people to inform future
decisions.

Following the selection criteria mentioned in the materials
and methods section, 30% of the respondents were identified
as ‘potential adopters’ of miscanthus, with the highest
proportion of potential adopters found among farmers in
the Northern Illinois region. While 41.7% of Northern Illinois
farmers were categorized as ‘potential adopters’, only 27.3%
of the populations surveyed in each Central and Southern
Illinois were included in that category.

3.2.  Profiling potential adopters
The demographics of the identified potential adopters did not
differ among regions and there were only a few differences
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between the two categories (Table 3). Potential adopters have
less farming experience and farm more hectares than
potential non-adopters. Providing the existence of markets
for miscanthus, the two main reasons why potential adopters
will consider growing energy crops were as a supplement to
their current income (43.6%) and as partial replacement of
their current area (36.2%). Awareness regarding the possibility
of receiving carbon credits when growing energy crops was

Table 3 - Demographic characteristics of Illinois farmers

identified as potential adopters and non-adopters

Variable Potential Potential Sig*
adopters non-
adopters
Respondents
Count 94 219
Percent 30.0 70.0
Age
Mean 54.9 55.9 0.259
Standard error (1.0) (0.8)
Percent distribution 0.715
<45 10.0 12.4
45-54 37.8 333
55-64 37.8 35.7
>64 14.4 18.6

Gender (%)
Male 96.8 97.2 0.837
Female 3.2 2.8

Years of farming

Full-time
Mean 24.5 27.6 0.155
Standard error (1.6) (1.7)

Part-time
Mean 6.0 6.2 0.890
Standard error (1.2) (0.8)

Total
Mean 30.5 33.9 0.043
Standard error (1.7) (0.9)

Percent distribution 0.026

1-15 9.9 4.4

16-30 45.1 40.2

31-45 38.5 37.3

>46 6.6 18.1

Area farmed (ha)

Mean 378.1 356.8 0.087

Standard error (37.7) (21.3)
Percent distribution in 0.708
ha

<81 12.0 11.0

81-202 22.8 29.5

203-404 29.3 25.5

405-810 26.1 22.0

>810 9.8 12.0

Area owned (ha)
Mean 154.4 132.4 0.267
Standard error (16.6) (12.2)

0.326

Table 3 (continued)

Variable Potential Potential Sig®
adopters non-
adopters
Percent distribution in
ha
<81 39.3 50.5
81-202 36.0 30.0
203-404 19.1 12.1
405-810 4.5 5.8
>810 1.1 1.6
Land owned (%)
Mean 53.6 46.2 0.358
Standard error (3-8) (2.6)
Percent distribution 0.520
<25 27.0 35.8
25-49 21.3 20.2
50-74 16.9 15.0
>75 34.8 29.0
Agricultural activities
(% of area)
Corn 33.1 35.7
Soybeans 323 34.8
Forage crops 9.0 4.4
Wheat 9.4 11.4
Fruits and vegetables 2.3 1.0
Other 4.1 37
Livestock 9.8 9.0
Number of activities
Mean 2.8 2.7 0.610
Standard error (0.1) (0.1)
Percent distribution
2 or less 48.9 55.8 0.268
3 or more 51.1 38.9
Partnership (%)
Yes 49.5 42.9 0.291
Spouse 38.5 28.3
Son or daughter, 15.4 28.3
son- or daughter-in-law
Other relatives 38.5 38.7
Other non-relatives 7.7 4.7
No 50.5 57.1
Neighbors’ opinions (%)
Not important 74.5 74.5 0.510
Important 245 22.2
Very important 1.1 3.2
Orderly rows (%)
Not important 76.6 66.1 0.157
Important 20.2 27.5
Very important 3.2 6.4

& Significance of the multivariate F test (in italics) for continuous
variables and of the y? test (in normal font) for categorical

variables.

significantly higher (p<0.0001) for potential adopters (43.6%)
than for non-adopters (25.7%).

Fig. 1 shows the possible distribution of land allocated
to miscanthus by potential adopters. Next growing season,
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Fig. 1 - Possible land allocation for miscanthus by potential
adopters during next growing season and the next 5
production years.

34% of the potential adopters would be willing to allocate
between 0.4 and 4 ha, and about 37% would allocate 4-20 ha for
miscanthus production. Considering a more extended time
frame, the allocation of land to miscanthus is more gradual,
yet 47% of the potential adopters plan to allot more than 20ha
to miscanthus production. These figures may represent up to
134,422 ha of miscanthus planted next growing season and
more than 233,432ha in the next 5 production years in the
state of Illinois. Following the estimations of Heaton et al. 3],
this supply of miscanthus biomass can provide up to 10% of
the current state energy demand. It is, however, important to
underline that we are referring to impending behavior and
none of the categories have been observed for miscanthus. In
fact, hardly any respondent was aware of the existence of this
crop (2 of 313 respondents) before completing the survey.

A cautionary note is appropriate at this point. Miscanthus
may be considered an environmental innovation since, in
contrast to commercial innovations, it benefits the society but
it is not in the farmer’s self economic interest. Vanclay [34,35]
conceptualizes many important points which make non-
adoption of environmental practices a very rational alterna-
tive, if not the only one. As a result, large-scale non-adoption
of environmental practices might be expected unless there is
sufficient social interest in the innovation. Lack of a supportive
social infrastructure was the main reason that led to the failed
development of a biomass electricity plant in the UK [36]. The
environmental justification of biomass energy at the national
level was not sufficient to convince local residents and, as the
authors reflected, promoting biomass energy requires inter-
active communication, public participation, and collective
learning among all the stakeholders. In Vanclay’s [35] words,
“when environmental thinking enters the social infrastructure,
mass adoption is likely irrespective of the disadvantages” of
the innovation.

3.3.  Information needs

Adoption is also conditioned upon attending to farmers’
concerns and opinions. Environmental campaigns aimed to

increase awareness and education on energy crops such as
miscanthus should be targeted to the interests and char-
acteristics of each regional audience with their specific
demands of information.

Fig. 2 shows the differences found in information needs
among regions (Fig. 2a) and between potential adopters and
non-adopters (Fig. 2b). Factors are standardized variables
(mean 0, std dev 1) thus values range from —3 to 3 and since
all meaningful factor loadings were positive (Table 1), higher
factor means represent a greater contribution of a particular
factor toward the information needs of a region or adopter
category.

There are clear differences among the information needs
of each region in Illinois regarding the use of miscanthus
as an energy crop. While Northern Illinois farmers focus on
the need for information regarding Agronomy & Markets
alone, farmers from Southern Illinois centered their
interests in the possibility of Inputs Reduction with the
inclusion of miscanthus in their operations. Central Illinois
producers are equally interested in a variety of information to
make the decision of including miscanthus in their
operations. Central Illinois farmers are asking for more
knowledge regarding specifics on Agronomy & Markets for
miscanthus, the Environmental Services that miscanthus
can allegedly provide, and the possibility of Inputs Reduction
with miscanthus adoption. Information on Agronomy &
Markets ranked last for Southern Illinois farmers, which
significantly differed from the other regions. Interest
in the Environmental Services provided by energy crops is

0.4

Legend:
B Agronomy & Markets [ Environmental Services
I Concerns [ Inputs Reduction

0.2 a a a

I

ab

Factor score

-0.2 A

b b
b

-0.4

Northern Central Southern

0.4

0.2

Factor score

-0.2 4
b

-0.4

Potential adopters ~ Potential non-adopters

Fig. 2 - Differences in information needs (a) among regions
and (b) between potential adopters and non-adopters. For a
given factor, different lowercase letters indicate statistical
differences (x = 0.05).
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greatest in Central Illinois, which differed from Northern
Illinois farmers but not from their southern counterparts.
Central Illinois interest in Inputs Reduction is shared with
Southern Illinois farmers but not with Northern agricultural
producers.

There were no differences among the regions in the weight
given to the need of information attending concerns and
potential problems brought about by the introduction of
miscanthus in their farming operations. The importance of
the Concerns factor is not less but equal among regions and its
significance becomes clear when considering the information
needs of potential adopters and non-adopters (Fig. 2b).
Concerns was the only factor that evidenced the differences
between potential adoption behaviors. Throughout the state,
potential non-adopters focus on the risk encompassed by the
adoption of miscanthus.

3.4.  Preferred information channels

The identified information needs should be channeled
through appropriate and preferred means to be effective.
FGs were conducted in the different regions to address this
issue. General demographic characteristics of the FG partici-
pants were similar to the averages presented for the region in
which they farmed. However, there were two important
differences that make them resemble our ‘potential adopters’
category. Participants were younger (48.4, p<0.003) and
farmed more area (536.9ha, p<0.001) than their survey
counterparts averages for each of the regions or for the total
sample.

None of the FG participants had previous knowledge of
miscanthus and that was mentioned as the main reason for
not growing it. Of the 26 FG participants, 21 considered
growing miscanthus a ‘moderate risk’ enterprise while it was
rated as ‘big risk’ for the remaining farmers.

Table 4 summarizes the findings regarding preferred
information channels identified by the FGs. Farmers use a
wide range of channels for receiving agricultural informa-
tion and differences among channel preferences were
observed among the three regions. Other studies have also
reported variability in the use and preferences of information

channels by farm audiences for even small geographic areas
[17-21].

More than 65% of all respondents identified Farm/Ag
organizations, Ag newsletters, other farmers and neighbors,
the internet, and newspapers as the top five information
channels. Northern Illinois participants identified Farm/Ag
organizations as the single most important communication
channel for accessing agricultural information. In Central
Illinois, Farm/Ag organizations, Ag newsletters, and other
farmers and neighbors shared the top position whereas
farmers in Southern Illinois unarguably selected Farm/Ag
organizations and other farmers and neighbors as the
main channels of agricultural information. Differences
among regions become more evident when examining the
rankings of additional channels, which may arise from
different quality of farm radio/TV programming, and trade
shows. Besides, conferences may not be appropriate or
even available in all the regions and the presence of an
involved community is crucial when considering the influ-
ence of community meetings on the agricultural decision-
making process. The high percentage of selection of these
channels and of trade shows for the Southern Illinois
participants in comparison with the producers of the other
areas may also be reflecting a more affluent group of farmers,
with the means to attend conferences and trade shows as
well as to mobilize their own community members to form
community meetings.

4, Conclusions

Findings from this study have important implications for
extension practitioners, researchers, and policy makers.
Providing the existence of markets and social infrastructure
for miscanthus production, 30% of farmers in Illinois may
adopt this energy crop, potentially supplying about 10% of the
state energy demand in the next 5 years.

If an environmental informational campaign addressing
the use of miscanthus as energy crop is to be successful in
llinois, the information needs of farmers from different
regions should be specifically addressed and channeled
through their preferred media. Farmers in Northern Illinois

Table 4 - Preferred information channels identified by the focus groups conducted in the different IL regions

Preferred information channels Total Northern Central Southern
Farm/Ag organizations 88.5 81.8 85.7 100
Ag newsletters 76.9 63.6 85.7 87.5
Other farmers and neighbors 76.9 63.6 85.7 100
Internet 73.1 63.6 71.4 87.5
Newspapers 65.4 455 71.4 87.5
Trade shows 53.8 45.5 429 75
TV 38.5 45.5 42.9 25
e-mail 38.5 27.3 42.9 50
Community meetings 38.5 27.3 14.3 75
Conferences 34.6 18.2 28.6 62.5
Radio 34.6 36.4 57.1 12.5
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require information on the agronomy and markets of
miscanthus that should be channeled mainly through
Farm/Ag organizations. Central Illinois farmers preferred a
variety of information be delivered by Farm/Ag organizations,
Ag newsletters, and other farmers and neighbors, while
farmers in Southern Illinois use a wider variety of
channels and their interests are focused on the possibility
of lowering inputs with miscanthus inclusion in their
systems. Concerns regarding miscanthus should be ad-
dressed equally in the three regions, since it is one of
the most important deterrents for considering miscanthus
adoption.
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