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Abstract

Diversifying the simplified landscape of corn and soybeans in the Midwest is an emerging
priority in both the public and private sectors to reap a suite of climate, social, agronomic, and
economic benefits. However, little research has documented the perspectives of farmers, the
primary stakeholders in diversification efforts. This preliminary report uses newly collected
survey data (n = 725) from farmers in the states of Illinois, Indiana, and Iowa to provide
descriptive statistics and tests to understand what farmers in the region think about agricultural
diversification, including their perspectives on its benefits, barriers, and opportunities. For the
purposes of the study, we define diversification as extended rotations, perennials, horticulture,
grazed livestock, and agroforestry practices.We find that amajority or plurality of farmers in the
sample believe that diversified systems are superior to non-diversified systems at achieving a
range of environmental, agronomic, and economic goals, although many farmers are still
forming opinions. Farmers believe that primarily economic barriers stand in the way of
diversification, including the lack of affordable land, low short-term returns on investment,
and lack of labor. Farmers identified key opportunities to increase diversification through
developing processing capacity for local meat and specialty crops, increasing demand for
diversified products, and providing more information on returns on investment of diversified
systems. Different interventions, however, may be needed to support farmers who are already
diversified compared to non-diversified farmers. Building on these initial results, future studies
using these data will developmore detailed analyses and recommendations for policymakers, the
private sector, and agricultural organizations to support diversification.

Introduction

The biannual corn (Zea mays L.) and soybean (Glycine max [L.] Merr.) rotation has dominated
the Midwestern United States since the mid-twentieth century, and today encompasses an
approximately 110 million ha area known as the Corn Belt (Green et al., 2018). This system
provides efficiencies in scale and is enabled by a vast infrastructure of agricultural technology and
processing, federal policies, and research and development (Iles and Marsh, 2012; Bowman and
Zilberman, 2013). There has been increasing interest in diversifying the Midwestern agricultural
landscape beyond these two crop species to help reduce the many negative impacts of the current
simplified, high-input model of commodity production (Prokopy et al., 2020; NSAC, 2023;
Sustainable Food Lab, 2023). This system of agricultural production has been shown to cause the
degradation of soil, water, air, wildlife habitat, and diversity, and contribute to climate change,
widespread evolution of pest resistance, and toxicological harm from pesticides on nontarget
organisms, including human populations (Samson and Knopf, 1994; Alexander et al., 2008;
Broussard and Turner, 2009; Rabalais et al., 2010; Tranel et al., 2011; Cardinale et al., 2012; Davis
et al., 2012; Heathcote, Filstrup and Downing, 2013; USGCRP et al., 2017; Nowell et al., 2018;
Hill et al., 2019). In addition, the chronic over-production and boom-bust price dynamics of
specialized commodity production (Cochrane, 1993) and related dependence on government
commodity subsidies can be a source of significant stress for farmers (Gao and Arbuckle, 2024;
Morris and Arbuckle, 2024).
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Diversification, or the cultivation of a variety of crops and
livestock through and across space and time, has been shown to
potentially improve farm economics and environmental outcomes
compared to monoculture or short rotations (Davis et al., 2012;
Tamburini et al., 2020; Estrada-Carmona et al., 2022; Guinet et al.,
2023; Smith et al., 2023). Increasing diversity in agricultural land-
scapes requires changes in farmer behavior; therefore, understand-
ing farmers’ perspectives on context-specific constraints and
opportunities for diversification is important for guiding diversifi-
cation efforts (Blesh and Wolf, 2014). A better understanding of
farmer perspectives can inform more effective research and out-
reach strategies that meet farmers’ needs (Wade et al., 2021), which
is critical to producing tractable approaches to diversification
(Jordan et al., 2024).

However, little is known about how farmers in theMidwestern
United States think about diversification, and only a few studies
have examined farmer perspectives of agricultural diversification
in this key agricultural region. Existing research shows that
overall, farmers understand the benefits of crop diversification
(Corselius, Simmons and Flora, 2003; Weisberger et al., 2021)
and that perceptions and practice of diversification can be influ-
enced by landscape locations. Farmers managing marginal lands
tend to view crop diversification more positively than farmers
managing prime land (Cutforth et al., 2001) and agronomic
challenges such as crop disease sometimes increase farmer inter-
est in, but not necessarily action on, diversification (Corselius
et al., 2003).

Research on the barriers to diversification shows that structural
factors embedded in the social and economic system have locked
many Midwestern farmers into simplified production. Economic
factors, in particular, inform the perception and adoption of diver-
sification practices in the region, including lack of markets and
limited infrastructure (Corselius et al., 2003; Roesch-McNally,
Arbuckle and Tyndall, 2018; Weisberger et al., 2021; Traldi et al.,
2024; Asprooth et al., 2025, employment opportunities for young
family members (Valliant et al., 2017), and profitability (Wang et
al., 2019; Wang et al., 2021). These studies provide geographically
focused insights into farmer perspectives primarily on crop diver-
sification, but there is a need for additional comprehensive, regional
evaluations of perspectives on the multiple dimensions of diversi-
fication including perceptions of their barriers, entry points, and
potential.

This paper seeks to contribute to this limited body of literature
using data from a 2023 survey of farmers in theMidwestern states of
Iowa, Illinois, and Indiana. Specifically, we set out to provide
preliminary data to answer the following research questions:

1) What are Corn Belt farmers’ (specifically Illinois, Indiana, and
Iowa) perspectives on diversification? Do these differ based on
the farmers’ level of diversification?

2) What are Corn Belt farmers’ perceived barriers to and oppor-
tunities for diversification? Do these differ based on the farm-
ers’ level of diversification?

Below, we describe the methods used to conduct the farmer survey
and analyze the resulting data. We then present summary statistics
from the primary survey question sets along with results from
statistical analyses of differences between responses from diversi-
fied and non-diversified farmers. We conclude with a discussion of
the implications of these preliminary findings and the next steps for
applying these data to improve our understanding of and support
for farmers and their efforts to diversify toward more resilient
agricultural systems.

Methods

Survey design

We drafted the survey instrument based on (1) an initial cross-
disciplinary literature review of agricultural diversification in
the Corn Belt, (2) preliminary analysis of farmer focus groups
discussing challenges and opportunities for diversification
(Traldi et al., 2024), and (3) previous survey instruments focused
on similar topics (Usher et al., 2018; Wang et al., 2021; Weisber-
ger et al., 2021; Asprooth et al., 2025). The survey incorporated
questions on current farm practices, perspectives about diversi-
fication in general, perceived barriers and opportunities for
diversification, and potential future adoption of diversified prac-
tices. The survey instrument was developed by a group of inter-
disciplinary researchers, including social scientists, agricultural
and natural resource economists, soil scientists, agronomists, and
University Extension faculty part of a USDA National Institute
for Food and Agriculture-funded project called the Diverse Corn
Belt (DCB). We conducted five survey pilots with farmers virtu-
ally over Zoom and incorporated their feedback.

The definition of diversification used in the survey is based on a
framework developed by the DCB project. Following this frame-
work, we define agricultural diversification in the survey as ‘any-
thing beyond corn, soybean, and cover crops’. The project
identifies five key farm-level diversified production systems that
were of particular focus in the survey. The systems include (1)
extended rotations with three or more cash crops over a 3+ year
period (e.g., corn, soybean, alfalfa, oat, wheat, barley, and rye); (2)
perennial pasture, forage, or perennial biomass crops; (3) horti-
cultural food crops (e.g., fruits and vegetables); (4) grazed live-
stock; and (5) agroforestry practices (windbreaks, shelterbelts,
and hedgerows). Thus, our definition encompasses more than one
dimension of diversification by including crop/product diversifica-
tion as well as diversified landscape management (agroforestry and
pasture). We provided a printed handout in the survey packet with
definitions and simplified images of these five key diversified prac-
tices. In the handout, we also acknowledged that ‘since we are
conducting collaborative research with farmers, we recognize that
our understanding of diversification may change based on your
survey responses’. Indeed, farmers’ definitions of diversification are
themselves diverse and the subject of future investigation in our
greater study.

Variable measurement

Operator and farm characteristics
Acreage owned and rented from others were measured as open-
ended continuous variables. Farm scale is represented by gross
farm income using categories from the USDA ERS farm typology
found inWhitt et al., 2023. Gross farm income was measured as a
single categorical variable with five options that included ‘choose
not to answer’. Years as a farmer or landowner on any operation
and age were measured as open-ended continuous variables.
Race/ethnicity was measured as a single categorical variable with
eight options that included ‘other’ and ‘choose not to answer’.
Gender was measured as an open-ended question and responses
were converted to binary variables based on responses. Respond-
ents were asked about their highest level of education completed,
with six categorical response options ranging from ‘some formal
schooling’ to ‘graduate degree’ (see Table 1). The use of diversi-
fication practices was measured via two survey questions
described further below.
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Table 1. Description of variables reported in this paper

Variables Measurement Response options

Total acreage owned and rented Open-ended, continuous N/A

Total acreage owned Open-ended, continuous N/A

Total acreage rented in (from others) Open-ended, continuous N/A

Total acres rented out (to others) Open-ended, continuous N/A

Gross farm income (2022) Single question, categorical 1 = Less than $150,000
2 = $150,000 to $349,999
3 = $350,000 to $999,999
4 = $1,000,000 or more
5 = Choose not to answer

Years as a farmer or landowner on any operation Open-ended, continuous N/A

Age in years Open-ended, continuous N/A

Race/ethnicity Single question, categorical 1 = American Indian or Alaska
Native

2 = Asian
3 = Black or African-American
4 = Hispanic or Latino
5 = Native Hawaiian or Other

Pacific Islander
6 = White
7 = Other
8 = Choose not to answer

Highest level of education completed Single question, categorical 1 = Some formal schooling
2 = High school diploma/GED
3 = Some college
4 = 2-year college
5 = 4-year college
6 = Post-graduate degree

Gender Open-ended, string, converted into a
binary variable based on response

1 = Male
2 = Female

Use of diversified practices
Question description: Do you use any of the following practices on your farm?

Single question, categorical 1 = Certified organic
production

2 = Cover crops that are either
3 = Harvested or grazed
4 = Cover crops that are

terminated
5 = Horticultural food crops
6 = Perennial pasture or

forage crops
7 = Perennial biomass crops
8 = Non-GMO crops
9 = No-till
10 = Grazed livestock
11 = Riparian forest buffers
12 = Silvopasture
13 = Extended rotations
14 = Windbreaks, shelterbelts,

or hedgerows
15 = Other (please specify)

Question description: How familiar are you with the production of (type of system)? 1 = Not familiar with them
2 = Somewhat familiar with

them
3 = Know how to produce

them, not producing them
4 = Currently producing them
5 = Previously produced, but

discontinued

Goals
Question description: Please select the production system you think is best equipped
to achieve the following goals over the next 20 years.

11 items, Ordinal/categorical 1 = Highly specialized
2 = Somewhat specialized
3 = Neither diversified nor

specialized
4 = Somewhat diversified
5 = Highly diversified

(Continued)
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Classification as diversified or non-diversified
Respondents were classified as having a diversified production
system if they met one of two conditions. The first condition is
whether the respondent checked at least one of the five diversifi-
cation practices described in the Survey Design section above in a
set of ‘check all that apply’ responses to the question ‘Do you use
any of the following practices on your farm?’ The second condi-
tion was whether the respondent indicated, in a separate section of
the survey, that they were currently producing or using one of the
same five diversified agricultural practices/systems. Respondents
were asked ‘How familiar are youwith [specific practice]?’Answer
options to this question were not familiar with it, somewhat
familiar with it, know how to use it but not using it, currently
use it, and previously used but discontinued. We computed a
variable that assigned a ‘1’ if a respondent indicated in either
question that they were currently using one or more of the five
practices and a ‘0’ if they were using none. By using data from both
questions, we were able to offset missing data in each of the
questions and ensured that respondents did not just miss an
option in one of the locations.

Perceived utility of diversified/specialized systems
To determine the extent to which respondents believed diversified
or specialized production systems were best equipped to achieve
several agronomic, economic, environmental, and social goals,
11 items were included and measured on a 5-point scale ranging
from ‘highly diversified’ to ‘highly specialized’, respectively. To
facilitate the interpretation of results, we reversed the scale,
recoding highly specialized to 1 and highly diversified to 5 (see
Table 1).

Diversification supports and barriers
Barriers to diversification were assessed using 23 items measured
ona 4-point ordinal scale ranging from1= ‘not abarrier’ to 4= ‘large
barrier’. Five topics (markets—seven items; labor and processing—
five items; policy—seven items; information and technical assist-
ance—six items; farmer-to-farmer collaboration—four items)
related to potential supports of diversification were measured using
a 4-point ordinal importance scale ranging from 1 = ‘Not import-
ant’ to 4 = ‘Very important’.

Sampling strategy

We worked with the data analytics and technology company DTN
to construct a stratified sample frame based on (1) state,
(2) diversification level as approximated by the number of crops
and production of livestock on the farm, and (3) farm size (see
Supplementary Tables 1 and 2). DTN, previously known as Farm-
MarketID, is a commonly used and relatively reliable source of
farmer samples (Ulrich-Schad et al., 2022).We used farmer address
data as opposed to email addresses as email addresses were not
available for all farmers, and surveys sent via email tend to yield
lower response rates (Nulty 2008; Ulrich-Schad et al., 2022). We
limited the sample to farmers with a minimum of 40 crop acres or
10 head of livestock. These thresholds were set to focus on larger-
scale farms that operate disproportionately more acres (e.g., farms
greater than 500 acres operate 70% of acres in Iowa [USDA
NASS, 2024]) and therefore have a disproportionately higher
impact on the landscape, and to ensure the selection of farmers
whose agricultural operations contributed substantially to house-
hold income.

For our sampling, we first took a proportional random sample of
farms in the DTN database based on the number of farms per state
provided in the Census of Agriculture (IA 40%; IL 34%; IN 26%)
(USDA NASS, 2019). Next, to attain a proportional representation
of diversification, we referenced the USDA Agricultural Resource
Management Survey (ARMS) statistics on crop and livestock pro-
duction on farms with at least 40 acres (USDA ERS, 2021) and
grouped farms in the sample frame by diversification level: 35% of
farms with three or more crops (45% with livestock, 55% without
livestock) and 65%with fewer than three crops (10%with livestock,
90% without livestock). Finally, we took this group of farms and
sampled randomly among one-third of farms between 40 and
500 acres, one-third between 501 and 1,000 acres, and one-third
with greater than 1,000 acres. We chose to sample across different
farm sizes equally to ensure representation from farmers with
operations at a variety of scales.

Survey implementation

We conducted a five-wave survey (Dillman et al., 2014) from late
January to early April 2023. In the first wave, we mailed an advance

Table 1. (Continued)

Variables Measurement Response options

Barriers
Question description: Based upon your personal experience, please indicate the
importance of the following potential barriers to diversifying agricultural
operations.

23 items, Ordinal 1 = Not a barrier
2 = Slight barrier
3 = Moderate barrier
4 = Large barrier
5 = Do not know (coded as

extended missing for
analysis)

Support factors
Question description: In your opinion, how important are the following ____ factors for
supporting agricultural diversification?

29 items, Ordinal 1 = Not important
2 = Somewhat important
3 = Important
4 = Very important
5 = Do not know (coded as

extended missing for
analysis)

Attitudes
Question description: Please indicate your level of disagreement or agreement with
the following statements about diversification.

8 items, Ordinal 1 = Strongly disagree
2 = Disagree
3 = Neither agree nor disagree
4 = Agree
5 = Strongly agree
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notice letter, including an option to complete the survey online via
Qualtrics, to 3,300 farmers in Indiana, Illinois, and Iowa. In the
second wave, we mailed a packet, including a cover letter, 16-page
survey, and a 1-page overview of the project team’s definitions
of five key diversified production systems (see Supplementary
Figure 1), and included a 2-dollar bill as an incentive, which has
been found to improve response rates in other farmer surveys (Glas
et al., 2018). The third wave included a reminder postcard, the
fourth wave a replacement survey, and the fifth wave a final survey
with a postcard indicating that it was the final mailing. Each wave
was sent at 2–3-week intervals, respectively. From the 3,300 surveys
mailed, 200 (6%) were returned as undeliverable, and 725 surveys
with usable data were received for a response rate of 23%. This
sample size exceeds the number needed to generalize to our
population of farmers with 95% confidence based on a sample
size calculation that showed 384 observations were necessary to
achieve a generalizable sample given our population size of
159,728 farm operations. The population size is the total number
of farm operations with a minimum of 40 acres or 10 head of
livestock in the combined states of Iowa, Illinois, and Indiana
based on data from ARMS (USDA ERS, 2021). Data on the
number of individual farmers in this group are not available; thus,
we use farm operations as a proxy. Because the required sample
size does not increase or increases marginally when estimating
multiple farmers per operation, we believe that our sample size of
725 is more than sufficient.

Data analysis

We report means, standard deviations, and sample sizes (see the
SupplementaryMaterial) for selected variables and compare results
between farmers who had highly specialized operations and those
who reported at least one diversified practice. Statistical analyses
were conducted using SPSS. Because all of the variables analyzed
are ordered (e.g., importance scales), we used Wilcoxon Rank Sum
(Mann–Whitney) tests, a non-parametric test appropriate for ordered
variables (de Winter and Dodou, 2019) to assess whether there were
significant differences between diversified and non-diversified farm-
ers in terms of their responses to survey questions. Where appropri-
ate, ‘don’t know’ answers were coded tomissing data before statistical
comparisons were performed.

Results and discussion

The proportional random sample resulted in a sample of farmers
representative of the number of farms per state: 37% from Iowa,
34% from Illinois, and 29% from Indiana. Farmers in the sample
operated farms with a range of scales: 39% were considered a small
farm, 23% midsized, and 17% large-scale according to their gross
farm income (Table 2). Respondents owned, on average, 668 acres
and rented 616 acres with an average total farm size of 1,284 acres.
Ten percent were identified as non-operator landowners, meaning
that they rented out all their acreage. The mean number of years
respondents had been a farmer or landowner of an operation was
40 years, and the mean age was 65 years. The majority of respond-
ents identified as white (95%) and male (93%). In terms of educa-
tion, over half (56%) of respondents had a college degree. Overall,
60% of respondents were classified as ‘diversified’ because they
reported using at least one of the five key diversification practices.
Around a quarter of the sample used grazed livestock (29%),
agroforestry practices (28%), perennials (27%), and/or extended
rotations (24%). Fewer respondents produced horticultural food

crops (3%). The remaining 40% reported using none of the prac-
tices and were classified as ‘non-diversified’.

The sampling design used to reach farmers resulted in a sample
with larger and more diversified farms than would be expected
through a random sample of all farms. Compared to data from the
ARMS, farmers in our sample had larger farms, were older, and had
more experience farming. The sample was representative in terms
of ethnicity (primarily white) and gender (primarily male). Like-
wise, our sample likely includes a greater diversity of types of
production than average due to our proportional sampling along
the lines of crop and livestock diversification. For example, farmers

Table 2. Farm and farmer characteristics

Characteristic

DCB survey value

USDA ERS
survey
value

Mean SD n Mean

Acres owned and rented
(mean)

1,283.8 1,641.50 633 446.1

Acres owned (mean) 667.6 1,179.98 633 255.2

Acres rented in (mean) 616.2 998.97 633 193.3

Acres rented out (mean) 112.4 338.67 633 45.2

Years as a farmer or
landowner on any
operation (mean)

40.3 14.63 643 31.6

Age in years (mean) 65.2 12.27 638 57.4

Percent SD n Percent

Small farm* (gross farm
income < $350,000)

38.7 0.49 654 74.5

Midsize farm (gross farm
income between $350,000
and $999,999)

22.9 0.42 654 16.0

Large-scale farm (gross farm
income of $1,000,000 or
more)

16.5 0.37 654 9.5

Identify as White 94.6 0.23 668 94.3

Male 92.8 0.26 638 89.9

Education: College degree
(2 year and above)

55.6 0.50 664 55.3**

Diversified: Used at least one
‘diversified’ practice

59.8 0.49 713 18.3***

Use of grazed livestock 29.2 0.45 710 17.5

Use of agroforestry 28.4 0.45 709

Use of perennials 27.2 0.45 712

Use of extended rotations 23.8 0.43 706

Produced horticultural food
crops

2.8 0.17 713 0.7

Source: DCB farmer survey (2023); USDA ERS (2021), including farms with a minimum of 40
acres or 10 head of livestock.
Note: n, number of observations; SD, standard deviation.
*Farm size categories reflect the USDA farm typology in Whitt, Lacy and Lim (2023). These
categories do not include respondents that selected ‘choose not to answer’ (21.6% of the
sample).
**Includes ‘some college’ and ‘4 years of college or more’.
***Includes only two of the five diversification practices we measure: horticulture food crops
and grazed livestock. Agroforestry, extended rotations, and perennial production cannot be
measured using ARMSPhase 3 data. In other words, 18.4% of farmswith 40 ormore acres have
at least one of the diversified practices of horticultural food crops or grazing of livestock.
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in our sample reported greater use of grazed livestock and horti-
cultural food crops compared to data from ARMS. Thus, although
by design our sample cannot be considered representative of all
farms, we can generalize to larger-scale farms across the three study
states, and we have sufficient numbers of farms with diverse pro-
duction systems to conduct comparisons betweenmore diverse and
less diverse farm operations.

Which are better equipped: diversified or specialized systems?

We sought tomeasure farmer beliefs about which kind of agricultural
system—diverse or specialized—is better able to meet a range of
agriculture-related social-ecological goals. Survey respondents were
presented with a list of 11 potential goals to which agricultural
production systems can be expected to contribute. The question set
was preceded by the following introductory statement: ‘Please select
the production system that you think is best equipped to achieve the
following goals over the next 20 years’. The five-point scale of
responses ranged from highly specialized (1) to highly diversified
(5) (see Table 1). Here, ‘highly diversified’ refers to the production of
many types of crops, livestock, and trees; and ‘highly specialized’ refers
to exclusive corn-soybean production. ‘Neither diversified nor special-
ized systems’ indicates that the respondent does not think that any of
the system choices are best equipped to achieve the goals presented.

Amajority or plurality of farmers believed diversified systems to
be superior to non-diversified systems for achieving six of the
11 goals presented (Fig. 1). More than half of respondents indicated
that highly or somewhat diversified systems were best equipped to
conserve natural resources (56%) and increase resilience to envir-
onmental shocks (51%). Pluralities indicated that diversified

systems were better able to increase resilience to economic shocks
(47%), manage weeds, pests, and diseases (43%), manage the yield
impacts of changing climatic conditions (41%), and appeal to
processors, retailers, and consumers (36%). The middle category,
‘neither diversified nor specialized’, was selected by a plurality of
respondents for capacity to create local jobs (44%), improve health
and nutrition in local communities (40%), enhance the quality of
life for farmers (38%), and manage generational changes on the
farm (36%). Highly or somewhat specialized systems were selected
by a plurality of farmers (46%) for just one item: feed an increasing
population.

Responses by farmer diversification status are presented in
Fig. 2. Greater percentages of diversified compared to non-
diversified farmers selected ‘highly or somewhat diversified sys-
tems’ as best equipped to achieve all goals listed (Panel A). On the
other hand, higher percentages of non-diversified compared to
diversified farmers selected ‘neither diversified nor specialized’
and ‘somewhat specialized highly specialized’ systems as best
equipped to achieve all of the goals presented (Panels B and C).
Wilcoxon Rank Sum tests showed that differences between diver-
sified and non-diversified farmers were statistically significant
(p ≤ 0.002) for all goals (Supplementary Table 3). In other words,
diversified farmers were significantly more likely than non-
diversified farmers to rate diversified systems as superior to non-
diversified systems across all goals presented in the survey. That
said, among non-diversified farmers, higher percentages selected
diversified systems as superior to specialized systems for five of the
11 goals: increase resilience to economic (37% selected diversified
vs. 29% selected specialized) and environmental (41% vs. 25%)
shocks; improve health and nutrition in local communities (30%

Figure 1. Percentage of farmers indicating whether diversified or specialized systems are better equipped to attain social–ecological goals.
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vs. 24%); conserve soil, water, and wildlife habitat (49% vs. 27%);
and create local jobs (29% vs. 22%) (Panels A and C).

Perspectives on diversification

Respondents were provided a series of statements to gauge per-
spectives on a variety of topics related to agricultural diversification
and asked to rate their agreement on a 5-point scale (Fig. 3). The
most common response to all statements was ‘neither disagree nor
agree’, with between 37.8% and 53.7% of farmers selecting this
category across the eight questions in this section. The statements
that received the highest levels of agreement (‘strongly agree’ and
‘agree’ selections) were ‘In the future, I would like to see more types
of crops, trees, and/or grazed livestock produced inmy community’
(42%); ‘The environmental or physical characteristics of my farm
make diversifying challenging’ (43%); and ‘The risk of diversifying
my farm outweigh the benefits’ (37%). The statement with the
highest level of disagreement (‘strongly disagree’ and ‘disagree’
selections) (29%) was ‘Other farmers in my community support
diversified agriculture’.

When comparing diversified farmers to non-diversified farm-
ers, Wilcoxon Rank Sum tests found statistically significantly
higher levels of agreement among diversified farmers for the fol-
lowing statements: ‘In the future, I would like to see more types of
crops, trees, and/or grazed livestock produced in my community’
(p < 0.00); ‘Diversifying (or further diversifying) my farm would
positively impact my health and well-being’ (p = 0.031); and ‘There
are trustworthy people or organizations working on agricultural
diversification that I can turn to for information’ (p = 0.040) (Fig. 3
and Supplementary Table 4). Significantly higher levels of agree-
ment were found among non-diversified farmers for the statement
‘The environmental or physical characteristics of my farm make
diversifying challenging’ (p = 0.006).

Barriers to agricultural diversification

This 23-item question set posed a range of potential barriers to
diversifying agricultural operations and asked respondents to rate
their importance on a four-point barrier scale based on personal
experience. Data are arranged in Fig. 4 from the highest-rated to
lowest-rated barriers. The ‘don’t know’ category (5) was excluded
from Wilcoxon Rank Sum tests, but the results for this response
category are presented in Fig. 4. The items that were rated highest
on the barrier scale were economic factors, including low availabil-
ity or high cost of land, low short-term returns on investment from
diversification, low availability of labor, low or volatile prices, long
distances to markets, and lack of access to buyers for diversified
products. In the middle were issues related to production, infra-
structure and equipment, time, lease agreements, and federal farm
programs (e.g., crop insurance and revenue support). The items
that were rated lowest as barriers to diversification were ‘influence
of my bank or lender’ (also found in Asprooth et al., 2025), lack of
information and technical support about how to diversify (also
found in Corselius et al., 2003; Asprooth et al., 2025), and negative
opinions about diversification among family members or business
partners.

Our results regarding the importance of economic barriers to
the adoption of diversification practices parallel the available lit-
erature on this topic. Access to markets for diverse products is
needed for farmers to take the risk of adopting new crops and

livestock (Lancaster and Torres, 2019); however, farmers in the
United States consistently identify markets as a limiting factor to
diversification (Roesch-McNally et al., 2018; Stanek, Lovell and
Reisner, 2019; Esquivel et al., 2021; Traldi et al., 2024; Asprooth
et al., 2025). In addition to market access, the profitability of
diversified systems is a concern for farmers in the region (Wang
et al., 2021;Weisberger et al., 2021). Diversified practices, including
extending rotations and grazing livestock, are shown to have long-
term economic benefits, including higher and more stable yields
(Gaudin et al., 2015; Costa et al., 2024), reduced input costs (Davis
et al., 2012; Teague and Kreuter, 2020), and increased profitability
(Soder and Rotz, 2001; Janovicek et al., 2021). In the short-term,
however, farmers face lower prices for non-core commodity crops,
such as small grains in row crop rotations (Singh et al., 2021), and
higher upfront costs of implementing diversified practices, includ-
ing new equipment, facilities, and acquisition of new knowledge
(Carlisle et al., 2019; Stanek et al., 2019).

Land and labor have also been identified as key barriers to the
adoption of diversification practices in the Midwest according to
existing studies. Land, both in terms of availability and price,
influences diversification decisions in several ways. Diversification
often necessitates more land for experimentation as farmers may be
less willing to convert acres in the production of corn or soybeans
with establishedmarkets (Traldi et al., 2024). High land rental costs
can force farmers to strive to maximize short-term profits to afford
‘cash rents’ by growing fewer higher-value cash crops rather than
diversifying, which brings longer-term economic benefits (Roesch-
McNally et al., 2018). Moreover, new and beginning farmers, a
group more likely to cultivate smaller-scale, diversified systems
(Barbieri, Mahoney and Butler, 2008), often struggle to afford
and access farmland in order to establish themselves (Carlisle
et al., 2019). In terms of labor, diversified systems generally require
more labor due either to additional complexity and added man-
agement or to the nature of different production systems that do not
lend themselves as well to mechanization and industrialization
(e.g., horticulture and grazed livestock) (Sánchez et al., 2022).
Low availability of labor in the Midwest is a key barrier to diver-
sification also identified in other studies (Spangler et al., 2022;
Traldi et al., 2024).

Diversified and non-diversified farmers rated importance dif-
ferently for 6 of the 23 potential barriers, according to Wilcoxon
Rank Sum tests (Supplementary Table 5). Diversified farmers
reported significantly higher ratings compared to non-diversified
farmers for just one barrier: lack of access to credit for diversifica-
tion. Non-diversified farmers reported significantly higher import-
ance for five of the barriers: long distances tomarkets for diversified
crops/livestock (p = 0.005); restrictive lease agreements (p = 0.011);
lack of access to buyers for diversified crops/livestock (p = 0.023); low
short-term returns on investment from diversification (1–3 years)
(p = 0.039); and low medium-term returns on investment from
diversification (4 or more years) (p = 0.044).

Notably, a substantial percentage of respondents selected the
‘don’t know’ option for many of the items, suggesting a lack of
previous consideration or lack of applicability to their situations
(Fig. 4). The two items with the highest proportion of ‘don’t know’
responses were focused on government programs: ‘challenges with
accessing sufficient crop insurance for diversified crops/livestock’
(19%) and ‘current structure of federal revenue support programs’
(17%). An additional 12 items had ‘don’t know’ responses between
10% and 15%.
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Figure 4. Importance of potential barriers to diversifying agricultural operations. Note: Statements are sorted according to the mean value on a four-point barrier scale where: 1 = Not a barrier; 2 = Slight barrier; 3 = Moderate barrier;
4 = Large barrier. Asterisks indicate statistically significant differences between diversified and non-diversified farmers according to Wilcoxon Rank Sum tests. ⋆p < 0.1; ⋆⋆p < 0.05; ⋆⋆⋆p < 0.01. See Supplementary Table 5 for more details.
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Policy factors
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Workforce training in vocational skills needed for agriculture (including operators and skilled workers)
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Programs to match new/beginning farmers with established farms to support development of diversified enterprises
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Marketing support for farmers with diversified production

Increased support among agricultural landowners for diversified practices (e.g., in lease agreements) 

Longer-term buyer contract terms (e.g., commitments to purchase specialty crops) 

Increased food produced via existing certifications (e.g., USDA Organic) 

Increased research and development funds for developing end products from diversified crops

Increased demand from large agricultural companies for diversified products (e.g., through price premiums)
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Figure 5. Importance of various factors for supporting agricultural diversification. Note: Statements are sorted within categories according to the mean value on a four-point importance scale where: 1 = Not important; 2 = Somewhat
important; 3 = Important; 4 = Very important. Asterisks indicate statistically significant differences between diversified and non-diversified farmers according to Wilcoxon Rank Sum tests. ⋆p < 0.1; ⋆⋆p < 0.05; ⋆⋆⋆p < 0.01. See
Supplementary Table 6 for more details.
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Opportunities for supporting agricultural diversification

Respondents were asked a series of questions about the importance,
rated on a 4-point scale, of different factors that could support
agricultural diversification. Results presented in Fig. 5 are based on
the original groupings of factors in the survey (market; labor and
processing; policy; and information and technical assistance).
These categories were chosen based on identified opportunities
for the adoption of diversified farming practices in the limited
existing literature, preliminary analysis of focus group data col-
lected through the same research project (Traldi et al., 2024), and
the knowledge of the project team. Overall, labor and processing
factors (e.g., processing capacity; H2A/H2B visa programs; work-
force training) were ranked as the most important to farmers for
supporting agricultural diversification, followed by market factors
(e.g., demand and marketing support) and information and tech-
nical assistance factors (e.g., information about environmental and
economic elements of diversification, and technical assistance for
farm and business planning). Specifically, the top-ranked oppor-
tunities were (1) developiong processing capacity for localmeat and
specialty crops, (2) increasing demand for diversified products, and
(3) more information on diversification’s returns on investment.
While few studies have asked farmers about opportunities around
labor and diversification, opportunities for increased regional pro-
cessing capacity, such as local milling for cereal grains (Asprooth et
al., 2025), and local processing for meat (Traldi et al., 2024) and
fresh produce crops (Neill and Morgan, 2021), alongside the need
for market development for specialty crops (Roesch-McNally et al.,
2018; Weisberger et al., 2021; Traldi et al., 2024; Asprooth et al.,
2025), are well documented.

Policy factors (e.g., crop insurance, conservation payments, and
regulation) and farmer-to-farmer collaboration factors (e.g., peer
networks and programs connecting farmers) were generally ranked
as the least important. However, the specific policy factors of better
crop insurance options for diversified farmers and increased pay-
ments for government conservation programs incorporating diver-
sified practices were each ranked higher than some of the labor and
market factors. Substantial percentages of respondents selected the
‘don’t know’ response for several items;more than 20% selected this
option for the two items related to H2A/H2B visa programs for
seasonal agricultural employees and an item about the use of
certification programs.

Fig. 5 also shows that there were few differences in responses
between diversified and non-diversified farmers. Only two statis-
tically significant differences were found—diversified farmers rated
the following factors more important compared to non-diversified
farmers based on Wilcoxon Rank Sum tests: (1) help for landowners
to find tenants/operators using diversified practices (p = 0.002) and
(2) programs tomatch new/beginning farmers with established farms
to support the development of diversified enterprises (p = 0.045) (see
Supplementary Table 6 for more detail).

Implications and next steps

As research on diversification is still emerging, particularly in the
social sciences, these initial results provide important insights into
Corn Belt farmers’ and landowners’ perspectives on agricultural
diversification. We find that a majority or plurality of farmers we
surveyed believed that diversified systems are superior to special-
ized corn–soybean systems at achieving a range of environmental,
agronomic, and on-farm economic goals. For goals related to

quality of life and local social and economic conditions, a plurality
of farmers believed that neither diversified nor specialized systems
were best. Somewhat or highly specialized systems were considered
better by a plurality of farmers for one goal: feeding an increasing
population. This indicates that while our sampled farmers commu-
nicated positive perspectives of diversification for some outcomes,
diversification was generally not believed to result in better quality of
life or local socioeconomic conditions compared to specialized oper-
ations. Additionally, specialized operations were perceived to be
more effective in generating food for an increasing population, falling
in linewith common perceptions among farmers in the region on the
important role of corn and soybeans in feeding the world (Rissing,
2021).

In terms of the differences between types of farmers, diversified
farmers were more likely to rank diverse systems as superior, and
non-diversified farmers were more likely to rank specialized sys-
tems or neither system as superior. Yet, there was some important
nuance in these results. Among non-diversified farmers, more
chose diversified systems as superior to specialized systems for
several of the social and economic goals. Thus, although non-
diversified farmers tended to view specialized systems as better
equipped than diversified to attain some outcomes (feed an increas-
ing population; manage generational changes on the farm; manage
weeds, pests, and disease; appeal to processors, retailers, and con-
sumers; and enhance quality of life for farmers), they also tended to
see diversified systems as better suited for others (increase resilience
to economic and environmental shocks; improve health and nutri-
tion in local communities; conserve soil, water; and wildlife habitat;
and create local jobs).

Farmers also reported that they would like to see a more diver-
sified landscape in their community but found it difficult to do so
given the environmental and physical characteristics of their farms.
Wenote that non-diversified farmers were less likely towant amore
diversified landscape, and more likely to think it would be difficult
to diversify their own farm, compared to diversified farmers. These
results indicate that while farmers may want more diversified
agriculture in their communities, perceived biophysical and eco-
nomic challenges make it difficult.

It is clear that the path to diversification is still uncharted for
many and filled with obstacles. Farmers ranked economic factors as
the most important factors to both deterring and supporting diver-
sification, The highest ranked barriers included low availability or
high cost of land, low short and medium-term returns on invest-
ment, and low availability of labor. The highest-ranked supporting
factors included developing processing capacity for local meat and
specialty crops, increased demand for diversified products, and
more information on diversification’s returns on investment.While
peer factors were not highly ranked as important barriers or drivers
of diversification, over 80% of farmers either disagreed or felt
neutral about the statement that other farmers in their community
support diversified agriculture.

Together these findings indicate that (1) financial support to
farmers to buffer the risk of trying new farming practices and
(2) investment in markets and robust supply chains for diversified
products could increase diversification in the Corn Belt. Although
neither of these interventions specifically addresses the barriers of
land and labor, they may be a prerequisite for economically viable
diversified systems that could better compete for existing land and
labor. Related to (2), participant responses emphasized the need for
increased processing capacity for livestock and specialty crop prod-
ucts, as well as increased demand for diversified products from
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agricultural companies, long-term contracts, and enhanced mar-
keting support.

While diversified and non-diversified farmers generally agreed on
the importance of barriers and opportunities, the results illustrate
nuances and differences in terms of which barriers and opportunities
for diversification are most important for the two categories of
farmers. Diversified farmers reported higher importance of access
to credit as a barrier, and non-diversified farmers reported higher
importance of distance to markets, lease agreements, access to buy-
ers, and returns on investment as barriers. This suggests that different
interventions might be needed to support diversified farmers (e.g.,
facilitating access to credit) than to assist non-diversified farmers to
diversify their operations (e.g., buildingmarkets for alternative crops).

We also note that many farmers we surveyed have not con-
sidered diversification of their operations or did not have well-
formed perspectives on the subject. In some cases, around 20% of
farmers (both diversified and non-diversified) indicated that they
did not know the importance of certain barriers or opportunities
around agricultural diversification. When asked about their per-
spectives on diversification, the most frequent response was ‘nei-
ther disagree nor agree’. These findings indicate that opportunities
exist for agricultural educators and advocacy groups to expand
farmer awareness of diversification options, benefits, and chal-
lenges. While access to information and technical assistance were
among the lowest-ranked barriers, economic and case study infor-
mation were highly ranked factors to support diversification,
pointing to other opportunities for education. Congruently, as
diversified farmers in this study were more likely than non-
diversified farmers to believe that diversification would positively
impact their health and well-being and that they have trusted
sources of information on diversification, it is important to provide
trustworthy information on and examples of successful diversified
farming operations to specialized corn and soybean farmers, so they
can better evaluate its potential benefits. Further research to under-
standwhether the practice of diversification leads to these beliefs, or
whether farmers with these beliefs are more likely to diversify, will
be helpful in elucidating motivations and conditions supporting
diversification for different groups of farmers.

This preliminary report provides an overview of summary
statistics and preliminary tests from key questions asked in the
farmer survey.We plan to conduct additional analyses of these data
in future research papers, including an exploration of how various
factors (e.g., education, type of production system, age, and geo-
graphic location) are related to views of diversification and adop-
tion of diversification practices.We also note that while we grouped
farmers with a small number of non-operating landowners for the
purposes of this report, future work will examine any differences in
perspectives on diversification between these two groups. Future
work will also integrate survey results with other data collected
from the DCB project, including qualitative data on farmer
perspectives on diversification and survey data focused on con-
sumer preferences for diversified products and barriers and
constraints to sourcing diversified products from the buyers’
perspective.

Due to limited work in this research area, there are no common
standards for categorizing and quantifying the amount and inten-
sity of agricultural diversity. For simplicity in this preliminary
report, we chose to measure whether a farmer was diversified or
not based on their use of at least one diversification practice
identified by our project framework. This decision limits us to
understanding only the range of diversification that we focused
on for this study, and we hope to explore diversification as a

multifaceted approach to agricultural production in further work
using this dataset. For example, we will attempt to classify multiple
levels and types of diversification using this data set (e.g., low–
medium–high rather than yes/no diversified) based on the number
of practices used.

The results of this study and future work using these data can be
employed to develop more detailed avenues to support diversifica-
tion. Given the current focus in much of the literature on the
adoption of conservation practices such as cover crops rather than
crop or livestock diversification, more work specifically focused on
diversification efforts could yield even greater insights for policy-
makers, the private sector, and agricultural organizations.
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