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Abstract: A growing body of research has examined farmers' increasing economic challenges in the United
States and the new models adopted to increase profit, remain in business, and achieve agricultural
sustainability. However, the entrepreneurial strategies that western corn (Zea mays) belt farmers use to
overcome economic challenges and achieve agricultural sustainability remain understudied. The model system
used in this study was eastern South Dakota, and it examined the entrepreneurial aspirations of commodity
crop producers using mail and online survey data collected in 2018. Using the diffusion of innovations
framework, we investigated how innovation and entrepreneurialism spread among farmers, whether frequent
training, building, and using social networks were essential to farmers' business success, and how age,
education level, and farm size relate to their entrepreneurial aspirations. We analyzed these three socio-
demographic characteristics of farmers against their adoption of entrepreneurship and engagement in
networking and training. Our results show that: 1) farmers are looking for ways to adopt entrepreneurship; 2)
education and farm size were positively related to the adoption of entrepreneurship; 3) age was negatively
related to farmers' adoption of entrepreneurship, and 4) larger farm size is associated with farmers' use of social
networks and participation in training. This study emphasizes the need to train farmers, equip them with
entrepreneurial skills, maximize their utilization of social networks and opportunities, and encourage them to
adopt strategic planning and best management practices.

Keywords: crop producers; entrepreneurship; South Dakota farmers; training; social networks

Introduction

Technological advancements, globalization, increasing costs of agricultural inputs, changes in
consumer preferences, climate variability, and extensive market fluctuations are driving changes
globally affecting the farm sector [1,2]. Consequently, farming is becoming more competitive and
demanding, while its importance is diminishing in many rural communities [3]. These problems have
resulted in the consolidation of many farms and the adoption of non-farm employment to provide
medical insurance or additional income [4]. Therefore, producers are encouraged to adopt an
entrepreneurial culture to promote agricultural sustainability and remain in business. Agricultural
entrepreneurship is the ability of farmers to pursue a new type of farming that encourages innovation
and strategic planning [5], leading to agricultural sustainability, a farming system aiming at soil and
water conservation and promoting human health [6-8].

Sustainable agriculture encourages land preservation and seeks to reduce the environmental,
social, and economic impacts of agriculture, such as an increase in input costs, land degradation, and
soil and water pollution [9-12]. Sustainable agricultural development, however, requires embracing
entrepreneurial culture, a new agricultural model that focuses on multifunctionality (economic,
social, and environmental functions) and encourages farmers to be innovative [13]. Adopting
agricultural entrepreneurship enables farmers to be competitive, seek and recognize new
opportunities, and balance environmental conservation and profit maximization [12,14-16]. It

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202406.1043.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 June 2024 d0i:10.20944/preprints202406.1043.v1

secures adequate financial resources that help farmers to adopt the best management practices
(BMPs) and technology, thus achieving agricultural sustainability [17,18].

As farmers adjust to meet changing market demands and increased climate and weather
variability, a better understanding of the drivers of entrepreneurship adoption among agricultural
producers is necessary. The literature shows that the need for the adoption of entrepreneurship in
the broader rural context is growing as many farmers are forced to incorporate off-farm practices into
farm business to increase profitability and income [19-22]. Although these issues challenge all
farmers, this study used farmers in eastern South Dakota (SD) as a model system to examine their
entrepreneurial aspirations. Entrepreneurial aspirations refer to the desire, ambitions, intentions, and
motivations that encourage business owners to think entrepreneurially and innovatively, seek
opportunities, and constantly learn and promote self and business development [23,24]. The study
site was selected because it is in the transition zone between the cold semi-arid and hot summer
humid continental K&ppen climate regimes. Farmers in this model system do not have access to many
natural resources that allow them to reduce the effects of a changing climate on their economic risk
and profitability. A detailed discussion about climate variability and its impact on land use and crops
and soils in this model system is found in [25,26].

This paper seeks to answer the following questions: 1) What are the entrepreneurial aspirations
of western U.S. Corn Belt farmers? 2) What factors influence entrepreneurial decisions in this model
system? 3) To what extent do socio-demographic characteristics of farmers, such as age, education,
and farm size, influence their decision to adopt entrepreneurship, use social networks, and engage in
training?

Literature Review

Developments in the Field of Agricultural Entrepreneurship

Agricultural entrepreneurship can be understood from a broader perspective of
entrepreneurship. Farm entrepreneurship includes business expansion, leadership development, and
acquiring managerial and entrepreneurial skills. However, farmers operating in a different setting
than urban businesses need other methods and conceptualizations to investigate agricultural
entrepreneurship [15]. Additionally, the relationship between farmers and farm operations is
complex because the farmer can be an owner, a tenant, a manager, a subcontractor, or can
simultaneously engage in more than one of these roles [19], which requires farmers to acquire
different managerial and entrepreneurial skills that will help them succeed in their businesses. Like
[22] and [27], we believe that many current US western Corn Belt farmers need to further their
managerial skills and gain an entrepreneurial sense of business operation. Land management policies
and practices that do not promote agricultural entrepreneurship discourage farmers from acquiring
advanced managerial and entrepreneurial skills and adopting long-term strategic planning. Evidence
from the literature suggests the need to restructure the agriculture sector to include the
entrepreneurial aspect of farm business and to revise policies that do not encourage the adoption of
entrepreneurship [15,28,29].

Restructuring agriculture includes transforming farming operations from conventional to
multifunctional and entrepreneurial businesses and shifting from production to market-oriented [30].
In non-conventional agriculture, each market has specific requirements. For example, for organic
markets, there is a need for land certification and nonuse of chemical fertilizers and pesticides.
Although conventional and non-conventional farmers produce products for various markets, they
require different skills. Conventional farming, which often relies on heavy chemical use and tillage,
usually requires less professional and organizational skills and competencies (the knowledge and
skills that farmers could pass down generationally) that are acquired through formal training and
education [30,31].

In contrast, entrepreneurial agriculture or a market-based system requires advanced
professional and organizational skills and competencies. These skills are obtained through formal
training and education instead of being transferred from generation to generation. This approach also
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requires managerial and entrepreneurial skills, discovery and exploitation of opportunities, attention
to timing and detail, and adoption of strategic planning [29]. Education, farm size, and age impact
farmers' adoption of entrepreneurship, use of social networks, and engagement in training. The
younger and more educated the farmers, the more likely they would adopt entrepreneurship and
agricultural BMPs [32,33].

Furthermore, entrepreneurial agriculture requires farmers to adopt strategic, tactical, and
operational planning. Strategic planning involves short-term and long-term decision-making, tactical
planning is concerned with short-term decision-making toward the progress in production, and
operational planning involves performing tasks such as planting and harvesting [34]. Some existing
literature indicates that many farmers, including those in developed counties, need more strategic
plans with a clear vision and mission statement supported with objectives and goals [28]. Even those
who adopt strategic planning regularly focus on short-term strategies in their operations rather than
adopting long-term strategic planning [35]. Also, farmers with advanced management and strategic
planning skills are more likely to manage their financial resources and reduce input costs efficiently
[28]. To acquire these entrepreneurial and managerial skills or enhance their existing ones, farmers
may utilize their social connections, education, and training, referred to as social capital and human
capital, discussed next.

The Role of Human and Social Capital in Farm Entrepreneurship

Human capital and social capital influence farmers' values, goals, decision-making, and
strategies. Human capital refers to skills, knowledge, and capabilities that farmers acquire through
education or training, which they use to learn new innovative ideas to manage their operations [8,36].
Social capital includes the existing social contacts and ties between farm operators that can be used
to access information, knowledge, and resources regarding new practices from external organizations
such as consulting agencies and professional associations and clubs and seize opportunities about
the market and BMPs [36,37]. Literature shows that education, age, length of farming experience,
constant participation in training, and building and utilization of social networks can all influence
farmers' motivations and goals to adopt conservation practices [38]. Social capital also helps farmers
access funding opportunities and business services such as business consulting [39]. Human and
social capital, which are interrelated, also determine strategies farmers use to enhance their economic
success, keep up with business demands, and achieve agricultural sustainability [39]. For instance,
participating in business training opportunities can help farmers learn strategic planning and record
keeping, which enhances their business management strategies. Similarly, by adequately accessing
information through participating in local conferences, training workshops, and being involved in
neighborhood connections, farmers can share information about the new innovative ideas and the
BMPs used by other farmers [19].

Moreover, producers can acquire human capital in different ways. Whereas some farmers enter
the agriculture sector with entrepreneurial skills, others develop these skills after they enter the
sector. The existing literature shows that previous experience in entrepreneurship and farm operation
and management, farmers' age, and education influence farmers' entrepreneurial success [35,40].
Entrepreneurial success refers to the ability of business owners to expand their operations, increase
the profitability and sustainability of their firms, and establish personal wealth [41]. Business owners
with prior knowledge and experience in farming are more likely to recognize, evaluate, and use
entrepreneurial opportunities because these skills, along with information, underlie individuals'
tendency to explore entrepreneurial opportunities. Entrepreneurial opportunities in an agricultural
context refer to the creation of new ideas, innovations, and social networks that can help to increase
funding sources, access to training and business advice, and adoption of crop diversification, for
example [10,27].

Social networks play an essential role in the entrepreneurial success of farmers because they
enhance entrepreneurial opportunities that help farmers to learn innovative ideas or BMPs and access
funding opportunities, referred to as diffusion of innovations. Diffusion of innovation theory focuses
on how information or ideas about innovations are disseminated through existing social networks
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[42,43]. In this case, the diffusion of innovation theory helps us understand the likelihood of
spreading certain practices among farmers. In particular, farmers have strong social connections with
their families, relatives, peers, neighbors, and other farmers that facilitate the spread of innovative
ideas and help them to access information and learn about innovative and technological methods
that other farmers may have adopted [44,45].

In summary, to remain in business today, agricultural producers need to constantly assess their
entrepreneurial skills and strategies, use their social networks to learn new innovative ideas and
engage in continuous professional development to update and refine their skills, knowledge, and
competencies. Although farmers encounter significant challenges today, the literature shows that
enhancing their competencies can improve their market competition and increase farmers' adoption
of environmentally friendly practices [46]. According to [34] and [47], farmers should prioritize
engagement in strategic planning, including the development of formal (written or unwritten)
business plans and the design of precise long-term goals for their farm activities. Having strategic
business plans and regularly evaluating and adjusting them helps farmers think strategically and
achieve better outcomes [47]. Also, business plans are not static; they must be reviewed annually to
ensure adjustments are needed [9]. Although it requires time, which many farmers might still need
to commit to, strategic planning allows farmers to better plan for future events, thus creating
flexibility in resource management [28]. There needs to be more research on agri-entrepreneurship
and its role in the development of farm businesses [48].

Additionally, previous studies have given less attention to the entrepreneurial aspirations of
farmers in the US western Corn Belt and strategies that farmers can use to overcome the ongoing
economic challenges they are experiencing due to recent changes in agriculture [49]. Thus, in this
study, we examine the extent to which producers believe adopting entrepreneurship is crucial to
succeed economically. We also analyze whether education, farm size, and age affect farmers'
decisions in South Dakota to adopt entrepreneurship, use their social networks, and seek training
opportunities.

Hypotheses

Based on the existing literature reviewed, we have developed the following hypotheses: H1:
Larger farm operators are more likely to have entrepreneurial aspirations. H2: Larger farm operators
are more likely to perceive building social networks and seeking training opportunities as essential
to their farm operations. H3: Younger farmers are more likely to have entrepreneurial aspirations.
H4: Education is positively associated with farmers' entrepreneurial aspirations. H5: Farmers who
seek training opportunities and regularly update their knowledge are more likely to be
entrepreneurial. H6: Farmers with more robust social networks are more likely to have
entrepreneurial aspirations and access training opportunities.

Materials and Methods

Data Collection

The study region is in a climate transition zone, stretching from a tallgrass prairie in eastern
South Dakota to a mixed grass prairie in central SD. The Képpen climate regime for the area is humid
continental, and annual precipitation is 51.1cm. In addition, climatic predictions indicate that the
number of extreme events (e.g., flooding, drought, temperature extremes, intense storms) and
warming trends (e.g., earlier springs, greater growing degree days (GDD) per growing season) will
increase over the next 20 to 50 years [50,51]. Essential agricultural products include corn (Zea mays),
soybean (Glycine max), wheat (Triticul aestivum), livestock, and ethanol. In eastern SD, corn is the
primary source of ethanol and its coproducts.

Through a Freedom of Information Act request, we obtained a list of 10,000 farming operations
participating in 2016 Farm Service Agency (FSA) programs. For our sampling purposes, we targeted
farm operations in 34 South Dakota (SD) counties east of the Missouri River, where most of the state's
corn and soybean farming activities are located. We then selected 3000 operations using
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proportionate stratified random sampling according to the number of farming operations in the study
counties. We assigned a unique code to each subject as an identification number. The questionnaire
directed the person in the operation who made most land management decisions to answer the
questions. Those in the sample were first sent an advance letter (one-half with a $2 bill to test if it
increased response rates) with the link to answer the questionnaire online. Mail surveys with
addressed and stamped return envelopes were then sent to those who did not respond, followed by
a reminder postcard two weeks later and a second paper copy of the survey after the stated two
weeks, following the Tailored Design Method [52]. The survey was conducted from January through
March of 2018; 650 surveys were returned for wrong addresses or producers, indicating that the
operators did not currently farm any land. We received a total of 708 responses for a 30% response
rate.

The survey included N=11 entrepreneurial items which focused on three themes, (a) how
farmers think and plan entrepreneurially, including plans to adopt agricultural sustainability in their
farming operations (N=5), (b) farmers' use of social networks to learn new and innovative ideas and
increase their awareness of funding opportunities (N=3), and (c) farmers' use of training and
knowledge to be entrepreneurial (N=3). A variety of questions, such as operation and operator
characteristics, usage of conservation practices, and operator attitudes, were included in the survey.
These questions were asked on a four-point Likert scale (1=strongly agree, 2=agree, 3=disagree,
4=strongly disagree).

Data Analysis

Data were entered into QuestionPro software (by producers taking the survey online and by
research assistants for those who took the mail version), extracted as Excel files, then cleaned and put
into SPSS software. Three scales using the entrepreneurial items were created by summing the eleven
items included in the survey (see Table 1). The reliability of the scales was tested using Cronbach's
alpha, and each item was tested individually for its improvement of the reliability of the scale (alpha
if removed). In this respect, the Cronbach's alpha for the Entrepreneurship Scale with five items was
0.71, 0.84 for the 3 item Network Scale, and 0.72 for the 2 item Training Scale after the deletion of one
item for its lack of contribution to the reliability of the scale (attendance at XXXX Extension

workshops).
Table 1. Entrepreneurial item scales.
Variable
mean
. . Scale
Variable wording (number of (standar Scale Item alpha,
Scale mean .
responses) d alpha if removed
- (SD.)
deviatio
n)
I am constantly trying to find ways
to increase my income or profit (e.g.,
F:reatmg. new ideas, f.lndmg .new 32(6) 0.64
innovations, and trying various
technologies and management
practices). (N=690)
Entrepreneursh I always have a written l.)usmess 24(7) 14.0 071 0.66
ip scale plan for my farm operation. (N=688) (3.1)
I am always taking steps to protect
my farmland from increased weather
variability (e.g., diversifying crops, 32(6) 0.68

building soil quality, and adding
drainage or irrigation systems).
(N=620)
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I pay close attention to various
funding sources (e.g., government

subsidies or private loans) that may 2.7(8) 0.68
impact my operation. (N=693)
I am often looking for ways to 29(7) 0.6

diversify my farm operation. (N=691)
I always seek opportunities to create
or build social networks to help my 2.6(.7) 0.80
business. (N=690)
My social networks help increase my
awareness of funding opportunities
such as government subsidies or 74
Network scale programs. 2.4 (.7) ( 2: 2) 0.84 0.80
I use my social networks to learn
new innovative ideas that help
develop my business. (N=688)
I use my social networks to learn
new innovative ideas that help 2.6 (.7) 0.75
develop my business. (N=685)
I am always willing to seek training
opportunities to grow, improve and 29 (.7) 0.53
expand my farm business. (N=691) 57

I constantly update my knowledge (14) 0.78

3.0 (.6) 0.55

Training scale . .
& and skills to ensure my business

remains environmentally
sustainable. (N=691)
I regularly attend XXXX Extension

21 (7 A A 7
training workshops. (N=690) (7) N/ N/ 0.78

In this section, we present results from bivariate analyses (Spearman'’s rank-order correlation)
that examined relationships between socio-demographic factors, the three entrepreneurialism scales,
and between training/networks and entrepreneurialism. We also used bivariate (t-tests and ANOVA)
statistics and multivariate analysis (multiple regression) to test the relationships between age,
education level, and farm size on farmers' attitudes to adopt entrepreneurship, use their social
networks, and participate in training programs that different public and private institutions provide.
Only valid percentages are reported, and missing cases are excluded (pairwise deletion).

Results

Key Farmer and Operation Characteristics

Most survey respondents were males (97.2%), and 73.2% were 50 years old or above, with an
average age of 57.7 years, which aligns with data from the SD Department of Agriculture (2017) that
shows a rancher or farmer's average age in 2017 was 56 years. Regarding their education level,
respondents reported as follows: 2.5% less than high school, 25.1% high school graduates/GED, 34.7%
some college/technical school, 32.0% college graduates, and 5.7% post-graduate degrees. Regarding
farm size, 38.6% of participants reported that the number of farm acres they operated in 2017 ranged
from 1-499 acres (an acreage the Economic Research Service (ERS) considers small), 23.1% reported
operating farms that ranged from 500-999 acres (large farms), and 38.3% stated they operated very
large farms (1000+ acres). The average number of acres operated was 1,150, slightly smaller than the
average in SD of 1,397 (SD Department of Agriculture, 2017).

Thinking and Acting Entrepreneurially
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In terms of whether commodity crop farmers in Eastern SD think and act entrepreneurially (see
Figure 1), the highest percentage strongly agree (31.2%) that "I am always taking steps to protect the
land I farm from increased weather variability (e.g., diversify crops, build soil quality, adding
drainage or irrigation systems)." A high percentage also strongly agree (27.1%) that "I am constantly
trying to find ways to increase my income or profit (e.g., creating new ideas, finding new innovations,
trying various technologies and management practices)."” Most producers also agreed (strongly
agreed and agreed) that they pay close attention to funding sources and are often looking for ways
to diversify their operations. The only statement that most respondents disagreed with was having a
written business plan. Nearly sixty percent (59.5%) disagreed or strongly disagreed that they always
had one.

Constantly trying to increase income or
. THRENPTE
profit

Always have a written business plan 50.0 36.1 l

Always taking steps to protect

farmland from weather variability L 63.0 -
Pay close attention to funding sources 26.4 54.1 -

Often looking for ways to diversify
: 22.6 59.9
operation

0% 20%  40%  60%  80%  100%

Strongly Disagree Disagree Agree M Strongly Agree

Figure 1. Percentage of SD producers who think and act entrepreneurially.

About one-half of respondents agreed (agree and strongly agree combined) with all three
statements regarding the importance of social networks to their farming business (see Figure 2).
Respondents were most likely to agree that they look for opportunities to build their social networks
for business opportunities, followed closely by agreement with social networks helping to increase
awareness about funding opportunities, and lastly, usage of social networks for innovative business
ideas.

I always look for opportunities to build
. . 38.8 48.1
social networks for my business

My social networks help increase my
. iy 41.9 45.9
awareness of funding opportunities

I use my social networks to learn new
. o . 34.0 588
innovative ideas for my business

0% 20%  40%  60%  80%  100%

Strongly Disagree Disagree Agree M Strongly Agree

Figure 2. Percentage of SD producers who use social networks for entrepreneurialism.
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While most respondents agree that they are often willing to seek training opportunities to build
their farm businesses and constantly update their knowledge to be more environmentally sustainable
in their business, only about one-third agreed that they regularly attend SDSU’s Extension training
workshops (see Figure 3). However, unsurprisingly, looking at the source of information from which
respondents receive information on new innovative ideas and training opportunities. Our descriptive
statistics findings show that about 40% of respondents agree they receive information from private
consultants and companies (e.g., agronomists) and about 39% from friends, family members, or
neighbors. Therefore, limited information is shared with farmers regarding the training and
workshop opportunities the SDSU Extension Program provides.

I am always seeking training

oy . : 21.3 61.4
opportunities to improve my business

I constantly update my knowledge and
. . 13.0 69.8
skills to ensure an environmentally...
I regularly attend SDSU Extension
. 56.4 244
training workshops

0% 20%  40%  60%  80%  100%

Strongly Disagree Disagree Agree W Strongly Agree

Figure 3. Percentage of SD producers who seek entrepreneurial training.

Bivariate Relationships

Precisely, age (interval level of measurement), level of education (ordinal level of measurement),
and farm size (interval level of measurement) were used to test their correlation with the three scales
(Entrepreneurial Scale, Networking Scale, and Training Scale). The Spearman's rank-order
correlation (given the ordinal level of measurement for education) was computed to examine the
relationship between participants' socio-demographic characteristics, including age, education level,
and farm size, and the three entrepreneurial scales. We excluded gender as a socio-demographic
characteristic in the analysis because of the small percentage of female respondents (2.7%).

As shown in Table 2, we found statistically significant correlations between two socio-
demographic characteristics of farmers (age and farm size) and some of the scales. There was a weak
negative correlation between age and the entrepreneurial scale, indicating that as age goes up,
entrepreneurial aspirations go down. Weak positive relationships were observed between farm size
and the three scales. Hence, farmers with larger operations are more likely to have entrepreneurial
aspirations, engage in networking, and seek training opportunities to build their entrepreneurial
skills. Overall, we found no strong relationships between the socio-demographic characteristics of
farmers and the three scales. However, results show moderate positive correlations between
Entrepreneurial Scale and Training Scale, between the Networking Scale and Training Scale, and the
Entrepreneurial Scale and Networking Scale that were all statistically significant. Thus, when
producers agreed with one scale, they were more likely to agree with the others.

Table 2. Correlations between socio-demographic characteristics and entrepreneurialism scales.

Variable Age Levelof @ Farm  Entrepreneurial Networking Training

education size scale scale scale

Age --
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Level of education =~ -.184*** -
Farm size -.041 .007 --
Entrepreneurial -.164** -.008 22455 -
scale
Networking scale -.007 .005 .146** 4627 -
Training scale -.079 .061 .256*** 496 458 -

Note: *** indicates p<.001 and ** indicates p<.01.

T-test Results

Two-tailed t-tests were performed to test whether there is a statistical difference of means based
on age and education regarding farmers' entrepreneurial thinking and aspirations. For instance, a t-
test was used to analyze the difference of means between younger and older farmers and another
between farmers with a college degree versus those without a college degree. Entrepreneurial Scale,
Networking Scale, and Training Scale were used as dependent variables, and two nominal variables,
age (20-59 and 60+) and education (college degree, no college degree), as independent variables. The
results show that younger farmers (age 59 and below) score significantly higher on the
Entrepreneurial Scale than those who are older (60+) (see Table 3). However, there was no significant
difference between younger and older farmers on the Networking Scale or the Training Scale.

Table 3. Two-sample t-test results comparing entrepreneurialism scales by age group.

Younger Farmers (20-59) Older Farmers (60+)

Scale Mean SD Mean SD t-test
Entrepreneurial 14.4 2.4 13.9 3.0 2.49%
Networking 7.5 1.9 7.5 2.0 NS
Training 59 1.2 5.8 1.3 NS

Note: SD=standard deviation; NS=not significant; * indicates p<.05.

There were no significant differences in the Entrepreneurial Scale, Networking Scale, or Training
Scale by college degree (see Table 4). We also found no significant difference in the two-sample t-test
results comparing entrepreneurialism scales by education.

Table 4. Two-sample t-test results comparing entrepreneurialism scales by education.

No College Degree College Degree

Scale Mean SD Mean SD  t-test
Entrepreneurial 14.2 2.7 14.0 2.8 NS
Networking 7.4 2.1 7.6 1.9 NS
Training 5.7 1.3 59 1.3 NS

Note: SD=standard deviation; NS=not significant.
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ANOVA Results

We used a one-way analysis of variance (ANOVA) to determine whether there were any
statistically significant differences between the three entrepreneurialism scales by farm size. We used
the three scales as dependent variables at the interval level of measurement, which are suitable for
calculating mean variances. The three farm size groups (small farms, large farms, and very large
farms) are considered ordinal and are used as independent variables. The differences between means
of the three farm size groups on entrepreneurialism (13.6 small farms, 14.1 large farms, 14.8 very large
sizes), networking (7.2 small farms, 7.4 large farms, 7.9 very large farms), and training (5.5 small
farms, 5.8 large farms, 6.2 very large farms) are statistically significant (see Table 5). In other words,
farm size is related to farmers' adoption of entrepreneurism, willingness to build and use social
networks to increase their income and profit, and tendency to seek training opportunities to develop
their entrepreneurial skills and competencies. However, looking at the pairs in the results of multiple
comparisons (not shown in the table), we find some insignificant differences between some pairings.
For instance, the difference of means between small and large farms and large and very large farms
on entrepreneurialism was not statistically significant. In addition, the difference of means between
pairs of small and large farms on networking and between pairs of large and very large farms and
small and very large farms on training was insignificant.

Table 5. ANOVA, entrepreneurialism scales by farm size.

Mean .
Sum of Squares  df F Sig.
Square
. Between Groups 159.9 2 80.0 122 .000**
Entrepreneurial =
Within Groups 3997.0 608 6.6
Scale
Total 4156.9 610
Between Groups 55.8 2 27.9 7.5 .000%**
Network Scale Within Groups 2250.8 608 3.7
Total 2306.7 610
Between Groups 51.0 2 255 16.8 .000***
Training Scale Within Groups 922.0 608 1.5
Total 973.0 610

Note: *** indicates p<.001 and ** indicates p<.01.

Multivariate Analysis Results

We also used multiple regression analysis to examine the simultaneous role of education, farm
size, age, and the remaining two scales as predictor variables in each outcome variable
(Entrepreneurialism Scale (Model 1), Network Scale (Model 2), and Training Scale (Model 3). This
process allows us to examine which variable in a set of predictor variables best explains changes in
the outcome variable holding the effects of other predictor variables controlled. We checked that all
assumptions were met in each of the three models we ran. In Model 1, we used Entrepreneurship
Scale as a dependent variable. R? shows that the five predictor variables explain 57% of the total
variability in the dependent variable. In Model 2, we used the same predictor variables and Network
Scale as a dependent variable. Adjusted R? shows that our predictor variables explain 52% of the total
change in the dependent variable. In Model 3, we ran the same predictor variables and Training Scale
as a dependent variable, and the adjusted R? shows that predictor variables explain 60% of the
variability in the dependent variable.
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Table 6. Multiple regression models.
Model 1
L. Model 2 Model 3
(Entrepreneurialism .
(Network Scale) (Training Scale)
Scale)
Std. Std. Std.
Variables B Err Beta t(Sig.) B Erro Beta t(Sig.) B Err Beta t(Sig.)
or r or
. - - -3.325
Education .089 0.53 .067 0.23 792 175 056 .083 3.120 **
.298 .091 **
- - 4.313
Farm size .080 097 0.23 .826 0.72 -994 257 0.60 .114
072 .029 ok
- - -.5310
Age .006 .007 .005 .043 1455 .010 .004 0.69 2.577*
.032 .146 ok
Entreprene 8.647 12.850
NA 250 029 .352 292 .023 450
urial Scale e xRk
Network 8.647 10.716
447 052 317 NA 337 .031 .368
Scale Lt Lt
Training 12.850 10.716
746 .058 483 481 .045 440 NA
Scale Lt E
7.45 12.552* - -
Constant 594 - 499 - -.585 417 - -.884
3 ** 292 .369
R2 (N) 571 (594) .523 (594) .601 (594)

Note: ** indicates p<.001, ** indicates p<.01, and * indicates p<.05.

In Model 1, we find that education, age, networking, and training are all significant predictors
of entrepreneurialism, mainly in the direction expected, after holding other variables constant.
Surprisingly, as education increased in the model, entrepreneurialism decreased. In Model 2, we only
find that entrepreneurialism and training are significant predictors of networking in the direction
expected, holding other variables constant. Finally, in Model 3, we find that education, farm size, age,
entrepreneurialism, and networking are all significant predictors of training in the direction expected
after holding the other variables constant. In summary, our findings of multiple regression support
some of our bivariate analysis findings but not all. For instance, while our bivariate analysis results
show no strong correlations between age and the three scales, our multiple regression results indicate
that age predicts entrepreneurialism and training significantly. In addition, while our two-sample ¢-
test results show that education (means of college degree vs. no college degree compared) does not
significantly affect the three scales, our multiple regression results indicate that education
significantly predicts both entrepreneurialism and training. Finally, our bivariate and multivariate
analysis results show that all three scales positively affect each other.

Discussion

This study examined whether SD farmers have entrepreneurial aspirations and motivations that
can help them achieve agricultural sustainability. The sample represents commodity crop producers
east of the Missouri River, where most SD commodity crops (e.g., corn and soybean) are produced.
Since the findings represent a randomly selected sample of farmers drawn from a sampling frame
primarily representing farm operations in eastern South Dakota, the findings can be generalized to
the population of farmers in this model system.
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Although our correlation, ANOVA, and Multiple Regression results vary, most of our findings
support the hypothesis that SD commodity crop farmers think and act entrepreneurially but differ
based on age, education, and farm size. Many crop producers seek new and innovative ways to
increase their business and are dedicated to protecting their farmland from increased weather
variability. Moreover, most participants asserted that they pay close attention to funding
opportunities that can help them expand and meet the financial demands of their businesses, thus
remaining competitive in the global market. Farmers also reported that they are looking for ways to
diversify their businesses. However, despite their intentions to adopt entrepreneurialism, most
farmers have no written business plans for their farm operations. Scholars argue that to be
entrepreneurially successful, farmers need to have written business plans as part of strategic planning
and to engage in training programs that focus on the development of their professional, managerial,
and entrepreneurial skills [28,53].

Research has indicated that attending demonstration sites of field days can lead to conservation
practice uptake [54]. Although most study participants indicated they constantly seek training
opportunities and update their knowledge and skills to ensure their businesses remain
environmentally sustainable, the study shows that only about one-third regularly attend XXXX
Extension training workshops.! This factor may be due to the need for more information about the
availability of training programs and activities focusing on developing farmers' entrepreneurial
skills. Alternatively, many farmers in our sample may live far from places where training
opportunities are available, or they need to be made aware of XXXX Extension's involvement in some
of the workshops they attend. Thus, an area that needs further examination might be the types and
quality of training programs accessible to farmers other than the XXXX Extension workshops and the
role that these play in influencing farmers' decision-making. Furthermore, respondents stated that
they use their social networks to increase their awareness of funding opportunities and learn new
innovative ideas.

The study also found that socio-demographic characteristics of farmers, such as age, education
level, and farm size, are associated with farmers' adoption of entrepreneurship and networking and
their involvement in training activities. For instance, the results show that younger farmers are more
likely to have entrepreneurial aspirations and adopt an entrepreneurial culture in their farm
operations because of their high innovativeness. This finding confirms the study of [20], who argue
that younger farmers are more innovative and can maintain high profitability. They are also more
likely to invest in environmentally sound practices [55]. Additionally, results of ANOVA tests (and
multiple regression analysis for networking only) indicate that farmers who operate larger farms are
more likely to adopt entrepreneurship, engage in networking, and seek training opportunities to
build their entrepreneurial skills. Thus, it supports the study's hypothesis that larger farm operators
are more able or interested in developing entrepreneurial skills.

Conclusions

The results provide limited and mixed findings regarding an association between education and
farmers' attitudes toward entrepreneurialism, like other studies [56,57]. Although the results support
the hypothesis that younger farmers are more likely to have entrepreneurial aspirations, we find
mixed results regarding whether age influences farmers' attitudes and motivations to seek training
opportunities, update their knowledge on entrepreneurial and managerial skills, and engage in social
networking. Moreover, the results support the hypothesis that crop producers are simultaneously
seeking ways to develop their businesses and protect the land they operate. However, there was no

Nonetheless, farmers might be attending other training programs provided by organizations such
as the Natural Resource Conservation Services, the South Dakota Soil Health Coalition, or farm
consultation agencies. They might also receive information from sources other than the SDSU

Extension Program.
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strong, moderate, or statistically significant correlation between the socio-demographic
characteristics of farmers and the attitudes of farmers toward entrepreneurialism. Overall, the
findings confirm that training and social networks relate to whether farmers adopt
entrepreneurialism. However, farmers are more focused on building networks than participating in
training programs the SDSU Extension program provides.

Farmers will likely need to broaden their perceptions about farm business and adopt an
entrepreneurial culture in their farm practices to remain competitive in the current global market and
maintain agricultural sustainability. This study contributes to the existing literature on agricultural
entrepreneurship and the adoption and magnitude of innovation and opportunities in farm
businesses. To our knowledge, it is the first study that examines the impact of training and
networking on farmers' entrepreneurial motivations in the Midwestern United States region, if not
the entire country. Furthermore, the study adds to the existing literature [58] that when designing
agriculture-related policies, policymakers must incorporate entrepreneurship and economic policies
that support farm entrepreneurship toward achieving sustainable agriculture. They must also help
farmers to increase and diversify their funding opportunities to remain competitive in the global
market [15,19]. As evidence from the US, Malaysia, and some European countries (such as the
Netherlands, Poland, Finland, Sweden, and the UK) indicates, training farmers and equipping them
with entrepreneurial skills and enhancing their utilization of social networks and opportunities helps
them to incorporate new innovations and adopt strategic planning and BMPs [59].

Further research may help us understand the factors that underlie the lack of interest of
commodity crop farmers to adopt strategic planning, such as having written business plans that
include sustainable long-term goals, short-term decision-making towards the progress in production,
and keeping records of their operations. Further research may also unveil the reason behind the lack
of participation in Extension training workshops, which may help them build their entrepreneurial
skills and competencies, and whether farmers benefit from Extension websites. However, asking
about a wider variety of training opportunities would have likely yielded different results. Most
importantly, future research may examine the effect of age on farmers' use of their social networks to
learn more innovative ideas and seek training opportunities. Additionally, we believe it is crucial to
examine the extent to which farmers plan to engage in crop diversification, crop rotation, or other off
and on-farm diversification strategies to increase their profit, especially given that many farmers
believe that there is limited profit in farming business today. Finally, conducting a comparative study
to examine how, entrepreneurially, South Dakota farmers are different from other farmers in the
country and worldwide would be helpful.
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