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Dissertation Abstract

This dissertation examines the barriers to and drivers of a transition to regenerative
agriculture in the US Corn Belt through bottom-up and top-down approaches to addressing change.
Working closely with non-governmental organizations to develop and implement the research, 1
draw on surveys, interviews, focus groups, participant observation, and document analysis to explore
farmer decision making in two contexts: a formal farmer network, Practical Farmers of Iowa (PFI),
and in the adoption of small grains, or cereal crops such as batley, oats, rye, and wheat. In the first
part of the dissertation, composed of Chapters 1 and 2, I examine the role of PFI in the adoption of
a range of conservation practices among member farmers. In the second part, composed of Chapter
3, I focus on one important conservation practice — diversification through small grain production
— and explore a range of factors that influence farmers’ decision making in this context. I pay
particular attention to farm policy, an often-neglected element in understanding farmer decision
making. Several key findings emerged from the dissertation. First, formalized peer networks of
farmers can play a significant role in the adoption of conservation practices, evidenced by a large and
longstanding formal farmer network, PFI. Second, in-person ways of participating in networks like
PFI can have a greater impact on the adoption of conservation practices compared to independent
formats due to the ability to have side conversations with other farmers, ask questions, and observe
results. Third, PFI has created a recipe for collaborative, farmer-driven research that relies on a
diverse membership, autonomous functioning, culture of openness, and non-ideological nature.
Fourth, when considering one specific conservation practice, the adoption of small grains, a
multitude of factors influence farmers’ decision making; markets are the most important, and the
specific Farm Bill programs available for small grains are comparatively less important. Just as there
are a multitude of factors that impact farmer decision making, there are a multitude of actions that

must be taken to support farmers to transition to regenerative agriculture including market
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development and processing infrastructure for a diverse array of farm products, sourcing
commitments from food companies to purchase local products grown using conservation practices,
improved varieties and practices for conservation agriculture, risk management tools and cost share
that incentivize diversification, and peer support and education on alternative practices through

farmer networks.

Dissertation Keywords: Corn Belt, diversification, conservation practices, farmer networks, small

grains, farm policy
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Dissertation Introduction

This dissertation research seeks to understand the drivers of and barriers to a transition to
regenerative agriculture in the Corn Belt. In the region — entrenched in industrial farming practices
that hurt farmers, consumers, rural communities, and the land — a transition away from simplified
corn and soybean production requires creative, collaborative, and pragmatic thinking and
identification of solutions. Throughout this research, I pay particular attention to two prongs of an
approach to changing farmer behavior: grassroots efforts propelled by farmers through a study of
formal farmer networks, and top-down change through farm policy in a study of the adoption of
small grains in corn and soybean systems. A transition to regenerative agriculture requires bottom-
up approaches that place farmers in the driver’s seat of a transition. At the same time, top-down
approaches address entrenched structural barriers that individual farmers alone cannot overcome.
Institutional change, in parallel to grassroots efforts, is required to create an enabling environment
for a transition to regenerative agriculture.

I approach this research through an interdisciplinary, mixed methods, and participatory
framework. Using literatures from agrarian political economy, political ecology, rural sociology, and
the biophysical sciences of agriculture, I examine the individual, operational, social, structural, and
biophysical factors that influence farmer decision making around the use of conservation practices
and diversification. Working closely with non-governmental organizations (NGOs) to develop and
implement the research, I draw on surveys, interviews, focus groups, participant observation, and
document analysis to explore farmer decision making in the Corn Belt.

The social sciences of agriculture require a diverse set of knowledges that are both
transdisciplinary, crossing the natural and social sciences, and interdisciplinary, crossing disciplines
within the social sciences. I have chosen to focus on the fields of geography, political economy,

sociology, agronomy, and agroecology, fields that are essential to understanding how to shift our
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systems of agricultural production towards ones that regenerate soils, enhance ecological complexity,
and contribute to a vibrant rural economy. The integration of these fields is essential for a new kind
of science, one that transcends disciplinary boundaries, generating a holistic understanding of
complex research questions (Robbins, 2015; Reimer et al., 2014).

Employing a participatory and applied approach, I paired with project partners to conduct
each part of my dissertation research.! Throughout the research, I positioned myself alongside
research participants and community partners as co-creators of the knowledge needed to transform
agriculture in our region. In the first phase, I partnered with the farmer-led NGO Practical Farmers
of Iowa (PFI), whose staff identified a general research question useful to their work, and
collaborated with me to develop a research plan, formulate interview questions, interpret results, and
compile findings. As a case study on their organization, the results were immediately relevant to their
staff, funders, and membership, in addition to other farming organizations and the agencies that
support them. In the second part of the dissertation, I partnered with two agricultural NGOs in the
Upper Midwest engaged in regenerative agriculture: the Michael Fields Agricultural Institute and the
Artisan Grains Collaborative. The overarching research question for this phase originated from a
group of farmers and relevant stakeholders in the Midwestern grain value chain at a farming
conference, and the project team helped to develop the survey, participate in focus groups, gave
feedback on the results, and distributed final outputs to their constituents and partners. Together we
formed a project advisory council made up of farmers and key experts and decision makers in the
small grain chain in the region who helped guide the survey, interview, and focus group questions,

interpret the results, and formulate the recommendations.

! While the project as a whole is shared, because I have been the lead on each project, and the conclusions within and
across studies I have drawn are my own, I use “I”” throughout the introduction and conclusion.

vii



In the first part, composed of Chapters 1 and 2, I focus on one important facfor in farmer
decision making — the role of the unique PFI network in the adoption of a range of conservation
practices among member farmers in the Corn Belt. In the second part of the dissertation, composed
of Chapter 3, I focus on one important conservation practice — diversification through small grain
production, and explore a range of factors that influence farmers’ decision making in this context. I pay
particular attention to farm policy, an often-neglected element in understanding farmer decision
making.

Each of these chapters is a stand-alone article and can be read in any order. The first two
chapters shine a light on peer-to-peer networks as a key resource driving farmers to transition to
regenerative agriculture”. The democratic sharing of knowledge, arguably the basis of social
transformation (Wainwright, 1994), is vital for a large-scale shift in the paradigm and practice of
agriculture. Given the complexity of agroecological conditions, this knowledge must be tailored to
local conditions including climate, soil type, topography, and local markets (Duru et al., 2015). Yet, a
traditional lack of research on place-based, agroecological practices within land grant universities,
along with a de-valuing and erosion of farmer-generated knowledge, has led to a gap in knowledge,
experience, and skills of sustainable practices in the US (Kloppenburg, 1991). This technical gap,
along with a lack of social support structures to encourage adoption, are key barriers facing farmers
(Duram, 2000; Iles and Marsh, 2012) that can be addressed by bottom-up solutions.

The third chapter highlights a mostly forgotten element of rotations in the Corn Belt with
scant social science literature addressing its disappearance — small grains. These cereal crops,

including batley, oats, wheat, triticale, and rye, are integral components of diversified farming

2 ] use the term "regenerative” throughout to refer to agricultural systems, and “conservation” and “diversification” to
refer to the specific practices I focus on in each chapter. The term “regenerative” is the ability to not only conserve or
sustain, but restore soil health and water quality (Rhodes, 2017), and encompasses both consetrvation and diversification,
as well as other practices.
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systems due to their use as a cash crop occupying a temporal niche in northern cropping systems.
Harvested at different times of the year than corn and soybeans, small grain production covers the
ground for more of the year, supporting improved soil health and water retention (Basche et al.,
2016; Janovicek et al., 2021), opens new market opportunities for enterprise diversity (Catlisle,
2014), and supports the integration of livestock (Muckey, 2018). Despite their potential, few farmers
grow small grains in the Upper Midwest, and the planting of most small grains has declined over the
last century in the region. Understanding why farmers’ do and do not grow small grains is critical to
providing recommendations on how farmer networks, Cooperative Extension, agricultural support
organizations, and government agencies can support farmers to adopt. Policies, in particular, have
the potential to support or to undermine conservation practices (Iles and Marsh, 2012), such as farm
bill conservation programs (Reimer and Prokopy, 2014), federal crop insurance (Beckie et al., 2019;
Fleckenstein et al., 2020), and price supports (Graddy-Lovelace and Diamond, 2017). Due to the
lack of attention to policy factors in the field of adoption research, and their potential impact, I
focus on each of these policy levers throughout the chapter.

Several key findings emerge from this dissertation. First, formalized peer networks of
farmers can play a significant role in the adoption of conservation practices, evidenced by the large
and longstanding formal farmer network, PFI. Second, in-person ways of participating in networks
like PFI can have a greater impact on the adoption of conservation practices compared to
independent formats due to the ability to have side conversations with other farmers, ask questions,
and observe results. Third, PFI has created a recipe for collaborative, farmer-driven research that
relies on a diverse membership, autonomous functioning, culture of openness, and non-ideological
nature. And fourth, when considering one specific conservation practice, the adoption of small
grains, a multitude of factors influence farmers’ decision making; markets are the most important,

and the specific Farm Bill programs available for small grains are comparatively less important.
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I am grateful to be able to work with the talented and motivated individuals that joined me
on each part of this research to build upon our collective understandings of how to create lasting
change in the Corn Belt, an area in which my family has lived for generations. I believe that each of
the topics of study in this dissertation, formal farmer networks and Farm Bill programs, have a
significant role to play in the creation of an agricultural landscape that I can feel proud to call my

home.
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Chapter 1 The adoption of conservation practices in the Corn Belt: The role of one formal farmer

network, Practical Farmers of lowa

Asprooth, L., Norton, M., Galt, R.

Abstract

Substantial evidence has shown that involvement in peer-to-peer farming networks
influences whether a farmer decides to try a new practice. Formally organized farmer networks are
emerging as a unique entity that blend the benefits of decentralized exchange of farmer knowledge
within the structure of an organization providing a variety of sources of information and forms of
engagement. We define formal farmer networks as farmer networks with a distinct membership and
organizational structure, leadership that includes farmers, and an emphasis on peer-to-peer learning.
This study complements existing ethnographic research on the benefits of organized farmer
networking by examining farmers in one longstanding formal farmer network, Practical Farmers of
Iowa. Using a nested, mixed-method research design, we analyzed survey and interview data to
understand how participation and forms of engagement in the network are associated with the
adoption of conservation practices. Responses from 677 farmers from a regular member survey
disseminated by Practical Farmers of Iowa in 2013, 2017, and 2020 were pooled and analyzed. GLM
binomial and ordered logistic regression results indicate that greater participation in the network,
particularly through in-person formats, has a strong and significant association with greater adoption
of conservation practices. Logistic regression results show that building relationships in the network
is the most important variable for predicting whether a farmer reported adopting conservation
practices as a result of participation in PFIL. In-depth interviews with 26 surveyed member farmers

revealed that PFI supports farmers to adopt by providing information, resources, encouragement,



confidence building, and reinforcement. In-person learning formats were more important to farmers
relative to independent formats because they were able to have side conversations with other
farmers, ask questions, and observe results. We conclude that formal networks are a promising way
to expand the use of conservation practices, particularly through targeted efforts to increase

relationship building in the network through face-to-face learning opportunities.

Keywords: Peer-to-peer networks, Formal farmer networks, Adoption, Agriculture, Conservation

practices, Corn Belt

1. Introduction

Agriculture in the Corn Belt is dominated by industrial farming practices that have resulted
in serious damages to the health of farmers, the environment, and rural communities. Regenerative
agricultural practices that increase cropping diversity while using fewer chemical inputs and
conserving soil and water resources are proven to be equally as productive as conventional systems
while delivering greater economic and environmental benefits (Cruse et al. 2010; Davis et al. 2012;
Dainese et al. 2019; Hunt et al. 2020; Tamburini et al. 2020). Despite these benefits, conservation
practices are still relatively rare in the Midwest. In Iowa, the US state that produces the most corn,
hogs, and eggs (Thessen et al. 2020), only 11% of cropland operations use cover crops, and 34% use
conservation tillage, two critical conservation practices (USDA NASS 2017).

A farmers’ decision to adopt a conservation practice is influenced by a complex and
interconnected set of social, economic, geographical, environmental, and agroecological factors
which have been documented in a large empirical literature (Prokopy et al. 2008; Baumgart-Getz et
al. 2012; Carlisle 2016; Prokopy et al. 2019). Of these factors, how and through whom information

about a conservation practice reaches a farmer can impact whether they choose to adopt. Diffusion



of innovation theory (Rogers 2003) and social network theory (Prell 2012) propose that an
individual’s social network is central to the diffusion of new ideas and practices. Information about
innovations is spread through social networks and the presence of specific individuals or actors
within one’s network, and the information flowing through it, provide additional explanation as to
whether an individual adopts a new practice (Wellman 1983; Valente 1996; Rogers 2003).

Within an individual’s network, connections with peers are particularly consequential to
whether one adopts a new practice. Explained through the theory of social learning, or transmitting
knowledge from peer-to-peer through interpersonal communication, individuals learn best by
observing and replicating the behavior of others (Bandura 1977). Information diffused through
interpersonal channels allows for the individual to observe and validate results, and to ask questions
to decrease uncertainty about the practice (Ban 1981; Rogers 2003). As a result, an individual is more
likely to adopt a new practice when information about the practice comes from someone they know
and trust and who may have already tested the practice (Foster and Rosenzweig 1995; Rogers 2003;
Granovetter 2005). These theories are supported by a large empirical literature in agriculture
showing that farmers who are better connected to other adopters and grassroots organizations
promoting adoption are more likely to adopt new practices (Prokopy et al. 2008; Baumgart-Getz et
al. 2012; Carlisle 20106).

In addition to social learning, farmer networks provide mutual support and motivation to go
against established norms in agriculture (Bell 2004; Kroma 2006; Gosnell et al. 2019). More broadly,
participating in a social network can instill social pressure to conform to the norms of the group
(Ajzen 1991; Montgomery and Casterline 1996; Hogset and Barrett 2010). Social networks of
farmers are particularly important for diffusing information on alternative agricultural practices that
may not be available through traditional research and extension (Kroma 20006), and for sharing local

knowledge about conservation practices that are more information-intensive and site-specific



compared to simplified industrial practices (Hassanein and Kloppenburg 1995; Lyon et al. 2011; Iles
and Marsh 2012).

Social networks in agriculture can take many forms and much existing research has focused
on personal communication networks of farmers through social network analysis (Garbach and
Morgan 2017, Levy and Lubell 2018) and ethnographies of formal and informal networks
(Hassanein 1999, Bell 2004, Warner 2007, Wypler 2019). Fewer studies have examined organized or
formalized farmer-to-farmer networks, which we identify as a unique construct. In this paper, we
look specifically at formal farmer networks to understand the significance of this type of peer

organization in catalyzing farmers to adopt conservation practices in the Corn Belt.

2. Formal farmer networks

A handful of studies have examined the role of formal agricultural networks in the context
of social change in agriculture (Bell 2004; Trauger 2009; Barbercheck et al. 2014; Pape and Prokopy
2017; Simane et al. 2018). Within these studies, no shared definition of what constitutes a formal
farmer network exists and only two differentiate between types of farmer networks. Pape and
Prokopy (2017) define formal and informal social networks broadly where formal networks are
structured organizations with defined roles and purposes (e.g., a club, church body, or team of
coworkers) and informal networks are unstructured interrelations between individuals acting on their
own terms, without centralized organization or planning (e.g., family, neighbors, and friends).
Samane et al. (2018) specify formal knowledge networks in agriculture as formal institutions with a
structured agenda, that receive public funding, and that circulate formal knowledge (e.g., universities,
advisory services) as opposed to informal knowledge. Informal knowledge networks in agriculture

are “fuzzier” relations between community members, family and personal relations that occur as



part of a farmers’ daily routine (Samane et al. 2018, 237). Across these definitions, organizations are
considered formal, while exchanges with personal relations are considered informal.

Yet, neither capture the characteristics of formalized peer-to-peer farmer networks, emerging
as a unique entity that blends the benefits of the decentralized exchange of farmer knowledge within
a structured organization. We briefly examined farmer organizations and associations in the US and
found formal farmer-to-farmer networks to be a particular type, with the following shared
characteristics: 1) a defined membership and organizational structure 2) leadership (e.g., board of
directors) that includes farmers and 3) an emphasis on peer-to-peer learning. Of the organizations
we examined, nine met these criteria including: GrassWorks, Iowa Organics Association (IOA),
Nebraska Sustainable Agriculture Society, Northeast Organic Farming Association (NOFA), Ohio
Ecological Food and Farming Association (OEFFA), PASA Sustainable Agriculture, Practical
Farmers of Iowa, Southeastern African American Farmers’ Organic Network (SAAFON),
Sustainable Farming Association of Minnesota, and most producer-led watershed protection groups.

Across all formal farmer networks we examined, membership is state or regionally based and
representative of various farming enterprises. Some of the networks (IOA, NOFA, OEFFA,
SAAFON), have current or historic ties to organic-specific production. All of the networks have
been established for over thirty years with the exception of IOA and SAAFON, both founded in
2000. The longest standing organization is NOFA (1971), followed by OEFFA (1979), and PFI
(1985). PFI has the most robust programming offered to members; however, all formal networks
offer some combination of programming and resources that include annual conferences; field days;
written educational resources; mentorship or apprenticeship opportunities; email listservs; and/or
classifieds to find or sell equipment, livestock, or post positions. Formal networks take on varying
degrees of policy advocacy. Some organizations are proactive in farm policy, such as IOA or

OEFFA, and others remain apolitical, such as Grassworks. While PFI advocates for policies



promoting conservation practices, other core areas of programming such as farmer-to-farmer
learning events, cost-share, and on-farm research receive priority over direct policy work.

While farmer cooperatives often result in the sharing of information and comradery
inherent in networks, we do not consider them to be formal farmer networks as we define them,
since cooperatives’ objectives are largely economic — e.g., to improve bargaining power (Schram
2010) — as opposed to social. While we attempt to characterize formal farmer-to-farmer networks,
we recognize that networks are diverse and suited to the needs and resources of the community the
network serves (White 2021).

Formal farmer networks are particularly important in the transition to sustainable agriculture
because of their role in bridging two valuable forms of knowledge: farmers’ experiential knowledge
shared between peers and formal scientific knowledge shared from professionally trained experts.
Before the onset of public agricultural science, new knowledge was created through the cumulative
experience of farmers and exchanged among themselves. This local knowledge has been largely
devalued by the scientific community and loose networks of farmers sharing information have
traditionally operated separately from agricultural extension (Kloppenburg 1991; Hassanein 1999;
Kroma 20006). Agricultural extension primarily uses a top-down approach to disseminating scientific
information from traditional “experts” to farmers (Warner 2007; Lubell et al. 2014). Criticisms of
traditional agricultural extension have led to alternative research and extension models that involve
the participation of farmers and other stakeholders (Chiffoleau and Desclaux 2006; Warner 2007,
Healy and Dawson 2019) and the use of existing grower networks to extend agricultural science
(Hoffman et al. 2015).

Still, these methods place the scientist and the extension professional at the center of the
production of and dissemination of knowledge in agriculture, while research indicates that farmers

are more likely to test or adopt innovations when information about the innovation is transmitted



through peers (Rogers 2003). Formal famer networks are a promising collaborative way to produce
and share both scientific and farmer knowledge because they privilege farmers’ knowledge and
learning in the process of dissemination.

In formal farmer networks, membership fees, grants, and/or donations help support
network programming. Leadership facilitates the sharing of information by linking farmers with each
other and by linking farmers with outside actors and institutions. Farmers connect through
newsletters, email discussion lists and social media, and through social learning activities such as on-
farm research trials and field days. In many of these formats, farmers are in the teaching role and
farmer-generated knowledge is shared between participants. Leadership ties in university researchers
and extension staff, conservation professionals, and other agriculture specialists to the network
through events such as webinars and workshops, often conducted alongside farmer presenters.
Network leadership may provide technical assistance, navigate cost share opportunities, work with
farmers to trial new practices, analyze data from field trials, produce reports, and distribute
informational material members can access independently. The result is a diversity of both sources
of expertise and ways of learning within the network that includes farmer and “expert” generated
knowledge, and in-person and independent learning pathways.

Using Rogers’ (2003) explanation of diffusion, formal networks can be considered a hybrid
of centralized and decentralized information exchange. In a centralized diffusion system, the
decision to begin to diffuse an innovation is made by formal experts and spread downwards. In a
decentralized system, information, often developed from practical experience, is spread horizontally
among potential adopters. Formal farmer networks form a synergy between the benefits of peer
exchange and access to information produced in institutions that may be missing from informal peer

networks. With ties to both institutional actors and a network of farmers, formal farmer networks



bridge social and institutional knowledge, playing a “boundary spanning” role (Levy and Lubell
2018).

In addition to experts sharing information with farmers, and farmers sharing information
with each other, formal farmer networks provide opportunities for farmers to share feedback and
information to experts, completing a feedback loop. In some formal farmer networks, farmers share
their knowledge with agricultural researchers and provide feedback to agricultural scientists and
extension agents on the performance of different conservation and production practices at events,
on email discussion lists, and through the dissemination of research reports. Farmers also provide
feedback to network leadership which drives programming decisions and signals to how to better
assist members.

Despite the unique attributes of formal farming networks, few studies have quantitatively
examined the role of participation in a formally organized peer-to-peer network in the adoption of
conservation practices in the US. Within the body of literature predicting the adoption of best
management or conservation practices, some studies include the degree of participation in
community organizations (Belknap and Saupe 1988) and in agricultural or conservation
organizations broadly (Korsching et al. 1983; Bates and Arbuckle 2017), which are found to be
positively associated with adoption. Others examine the degree of farmer-to-farmer networking
(Wilson et al. 2014), perceived effectiveness of learning from others including neighbors (Dunn et al.
2016), and importance placed on neighbors as an information source (Thomas et al. 1990), with
varying results.

The two studies that consider a form of formal peer networks in quantitative studies of
adoption are by Barbercheck et al. (2014) and Pape and Prokopy (2017). Barbercheck et al. (2014)
looked at participation in various agricultural organizations among female farmers in the

Northeastern US and the use of conservation practices. They found participation in an organized



women’s farming network to be positively associated with the adoption of one of 11 measured
cropping system conservation practices—manure incorporation after application (Barbercheck et al.
2014). Pape and Prokopy (2017) found that farmers in two formal networks—defined as structured
organizations with defined roles and purposes—in Indiana use a range of conservation practices
more than non-network farmers, most of the differences significant at the 0.1% level. They also
found a positive and significant relationship between the length of time a farmer participated in a
network and self-reported improvements to their nutrient management practices (Pape and Prokopy
2017). Our research adds to the limited body of evaluative evidence of the role of farmer networks
in the US in two key ways: 1) we focus on formally organized farmer networks, complementing
existing ethnographic research on their role in farmer decision making and 2) we measure the

intensity of participation for a more nuanced understanding of the role of the network.

3. Study context

We studied farmers within one longstanding formal farming network in the Midwest,
Practical Farmers of Iowa (PFI), to understand how participation in the network relates to the
adoption of conservation practices. PFI uses “farmer-led investigation and information sharing to
help farmers practice an agriculture that benefits both the land and people” (PFI 2022a). The group
has a history in the region of facilitating open dialogue between farmers to develop solutions to
make farming more sustainable (Bell 2004). Established in 1985, a time when farmers were under
great economic pressure, PFI was formed by a group of like-minded farmers who came together to
increase diversity on their farms while also reducing input costs. Members learned from one another
and organized to conduct randomized, replicated on-farm research to improve their profitability,
efficiency, and stewardship (PFI 2022a). PFI has grown to an organization with over 6,000 members

and 30 staff with program areas that extend beyond the initial row crop and livestock enterprises to



include horticulture, beginning farmers, habitat restoration, and policy. From the summer of 2019 to
the spring of 2020, PFI’s events and workshops had 2,750 total attendees (personal communication
with PFI Membership Manager, July 2021). Its members are primarily located in Iowa but include
members across the country and internationally.

PFI member farmers, including both row crop and other types of member farmers, are
different from the broader farming population in the region in that, on average, they are younger,
have larger farms, and have lower rates of land ownership (USDA NASS 2017; PFI 2020). Member
farmers have greater-than-average adoption of conservation practices compared to other farmers in
the region. For example, only 11% of farmers across the Corn Belt reported using cover crops
according to the most recent USDA agricultural census (USDA NASS 2017). Yet, in 2020, 67% of
all PFI member farmers report using cover crops (PFI 2020). Similarly, PFI farmers report a higher
use of reduced or no-till practices and enrollment in government conservation programs compared

to the larger farming population in the region (USDA NASS 2017; PFI 2020).

4. Research questions and hypotheses

Using data from the three most recent PFI member surveys in 2013, 2017, and 2020, and
interviews with member farmers, we ask the following questions: 1) What is the role of the PFI
farming network in the adoption of conservation practices amongst its members? 2) What drives
successful participation in the network? and, 3) Do the various ways member farmers participate and
learn within the network matter for the adoption of conservation practices?

Knowing that the frequency and depth to which an individual interacts with a network
increases the likelthood of the diffusion of information among participants (Cheng 2021), we
measure participation for our first question by the degree of involvement in PFI events and

workshops and engagement with PFI materials. The second question measures successful
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participation in the network by whether a farmer reported adopting a conservation practice as a
result of participation in PFIL. For our third question, we test whether in-person ways of participating
traditionally associated with social learning in agriculture such as field days, socials, and workshops
have a stronger relationship with adoption compared to independent ways of participation within
the network more unique to formal farmer networks such as email discussion lists, participatory
research reports, webinars, and podcasts.

Given the unique attributes of formal farmer networks to produce and share both scientific
and farmer knowledge, and to provide opportunities for both social and independent learning, we
hypothesize that participation in the network will be positively associated with the adoption of
conservation practices. We theorize that engaging in a formal farmer network provides impactful
opportunities to learn about conservation practices from other farmers and agricultural professionals
while receiving support and validation, thereby increasing the likelihood one will adopt.

We also hypothesize that in-person and independent ways of engaging in the network do not
have the same relationship with adoption. PFI offers a range of in-person events and ways of
engaging remotely and accessing materials independently. The learning pathways a farmer can access
independently within the PFI network can still be considered a blend of social and independent
learning since they are created by or use data or information from other farmers. Nonetheless, we
make a distinction between in-person participation and independent participation, hypothesizing
that face-to-face interactions are more important for adoption than independent ways of learning
and engaging within the network.

Existing theory of social learning and the diffusion of innovation holds that face-to-face,
interpersonal channels of communication are more likely to influence an individual’s decision
making compared to impersonal sources due to the ability to observe and ask questions about

practices (Bandura 1977; Ban 1981; Rogers 2003). This type of learning is especially important for
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conservation practices that tend to be more complex and knowledge-intensive compared to
conventional practices (Carlisle et al. 2019; Laforge and Levkoe 2021). Moreover, empirical literature
in agriculture shows that farmers place more value on social learning compared to institutional or
top-down learning (Hoffman et al. 2015; Laforge and McLachlan 2018) and that social learning
(Garbach and Morgan 2017; Singh et al. 2018), and particularly face-to-face ways of receiving
information (Bates and Arbuckle 2017), have been shown to be a strong predictor of the adoption
of conservation practices.

Results from this study can provide insights to other organized farmer networks in the
region, inform the programming and allocation of resources amongst agriculture professionals and
policy makers, and inform academics and extension professionals of the role of organized networks

among the many factors determining whether a farmer chooses to use a conservation practice.

5. Methods and data

Farmer survey

The quantitative analysis used data collected by PFI in 2013, 2017, and 2020 through their
member survey, a survey distributed to all members every three to four years. Access to this data
was given to the researchers by the staff of PFI, with identifying information removed. The member
surveys were disseminated via email and collected information about members’ farms, farming
practices, goals, feedback about past PFI programming, and future priorities for PFI. Members were
encouraged to complete the survey through an online form, but were also given the option to
complete a paper copy. The 2020 survey was disseminated in December of 2019 and responses were
collected until March, 2020; the 2017 survey was disseminated February of 2017 and responses
collected until July; and the 2013 survey was disseminated in September of 2013 and responses were

collected until January of 2014. Over the course of each campaign, members were sent between one
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to four email reminders and staff posted general reminders in the e-newsletter and on the email
discussion list. Incentives were offered to take the survey in the form of drawings for PFI
promotional materials.

In 2020, 785 of 1,941 member households responded for a response rate of 40%, in 2017,
650 of 1,431 member households responded for a response rate of 45%; and in 2013, 660 of 1,286
member households responded for a response rate of 51%. Ninety-five percent of surveys in 2020
were collected before the onset of the Covid-19 pandemic as of March 11, 2020. Thus, the 2020
survey does not likely reflect changes in participation due to the pandemic. Cross sectional data from
the three different survey periods were pooled and the most recent survey was used for individuals
that completed the survey multiple years.

Only members who reported that they were currently farming were included in the analysis.
We did not include other types of PFI members, such as farmland owners who do not operate their
land, aspiring farmers, or friends of farmers. Farmers cultivating corn and/or soybeans, among other
crops, are the largest membership contingency within PFI and constitute 53% of the farmers who
responded to the membership survey. The other 47% of respondents cultivated a range of
vegetables, fruits, flowers, hay, and livestock. We excluded farmers who had only been a PFI
member for one year or less at the time of the survey, since we assume that it was less likely that PFI
would have been the driver of their use of conservation practices. We judge a time lag of one year or
greater to be a sufficient amount of time to adopt the majority of the practices measured.

After exclusions, the final sample size of the pooled cross-sectional data was 677 member
farmers including 118 farmers in 2013, 149 in 2017, and 410 in 2020. The network attracts members
throughout the US, although most live in Iowa and surrounding Corn Belt states. After exclusions,
the states represented by farmers in the sample include Alabama (1), Arizona (1), California (1),

Colorado (1), Iowa (590), Illinois (15), Indiana (1), Kansas (2), Kentucky (1), Michigan (1),

13



Minnesota (23), Missouri (4), Montana (1), Nebraska (11), New Jersey (1), Ohio (6), Ontario Canada
(1), Pennsylvania (1), South Dakota (5), and Wisconsin (10). Given that the vast majority of farmers
in the sample reside in Corn Belt states, Iowa in particular, we use this region to compare our
sample.

Regression variables

The first dependent variable, the adoption of conservation practices index, is a composite index
ranging from 0 to 6 based on the sum of farmer-indicated use of the following practices (each are
binary variables coded as yes=1 and no=0): buffer or filter strips (riparian, grass, prairie),
conservation tillage (no till, strip-till, ridge-till, or reduced till), cover crops, flame or electric weeding,
low-use of synthetic inputs (organic farming or no use of synthetic inputs), and sustainable grazing
(rotational grazing or high-density/adaptive multi-paddock grazing). A score of 6 indicates use of all
conservation practices listed and a score of 0 indicates no use of the practices listed. The distribution

of the adoption of conservation practices index is displayed in Figure 1.1.

Figure 1.1 Distribution of the dependent variable adoption of conservation practices index using the
pooled member survey data from 2013, 2017, 2020 (#=677)
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These practices were derived from the member survey and are key practices elevated by PFI,
clearly improving of conservation on farms, and applicable to all farms in the sample. While
conservation practices have different levels of environmental and agronomic benefit (Reimer et al.
2014), we do not weight each practice within the adoption index. A lack of comparable data on the
relative environmental impact across each practice, and the varying impact depending upon the
biophysical conditions of each farm which are spread across a heterogenous geographical area,
would make it difficult to do so. While some studies have attempted to differentially weight certain
practices (Napier and Tucker 2001; Napier and Bridges 2002), other studies have used composite
indexes similar to ours when analyzing adoption of best management practices in agriculture
(Thomas et al. 1990; Park and Lohr 2005; Filson et al. 2009; Campbell et al. 2011).

The independent variable general participation index measures a farmer’s participation in a range
of events and resources offered through the network. We created an index according to the number
of events attended and engagement with resources reported by the farmer completed in the past 12
months. In addition, we test the association of ways of participating and learning in the network and
the adoption of conservation practices. We do so by defining two types of participating and
learning—in-person and independent. In-person ways involve face-to-face social learning and

independent ways allow the farmer to learn on their own through PFI materials.

Table 1.1 Main independent variable composition

Included Variables General In-person  Independe Survey question
participatio participatio nt
nindex (0- nindex (0- participatio
7) 4) n Index (0-
3)

Attended 1-2 events
Attended 3 or more events

The following are

Y Y
Y Y events and resources
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Read the PFI weekly e-newsletter 12 months.

Used the PFI e-mail discussion list

Acted as a farmer-leader (doubly Y Y offered through PFI.
weighted) Please select any you
Visited the PFI website Y have done in the past
Y
Y

M

We disaggregated the general participation index into two discrete indexes of in-person and
independent ways of participation (Table 1.1). The zn-person participation index includes the following
categories: attended 1-2 events, attended 3 or more events, and acted as a farmer-leader. Acting as a
farmer leader includes at least one of the following: conducted on-farm research, hosted a field day,
talked to the media, served on a committee, or served as a mentor. This category is weighted doubly
to account for greater integration into the network. The zndependent participation index includes: visited
the PFI website, read the PFI weekly e-newsletter, and used the PFI e-mail discussion list. Each
category that was checked is given a 1 (except for farmer-leader, which is weighted doubly as noted
above) and summed for a final score, ranging from 0-7 for the combined index, 0-4 for the in-
person index, and 0-3 for the independent index.

Each model includes additional covariates also shown to be associated with adoption in
review studies (Baumgart-Getz et al. 2012; Carlisle 2016; Prokopy et al. 2019) and narrowed their
inclusion to the best model fit according to those that increased the R* value. Of the predictor
variables gleaned from the member survey, age of primary member tarmer, total farm sige in acres,
participation in EQIP (Environmental Quality Incentives Program), participation in a watershed group,
proportion of acres owned, and years in PFI, were included in the model.

Age of primary member is the age of the person who completed the survey. Farn size is the
combination of acres owned and rented that are operated by the member farmer. Participation in
EQIP measures present or past participation in EQIP. Participation in a watershed group measures

current or past involvement in a watershed project. Watershed projects are farmer-led,
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governmentally funded cost-share programs with the aim of improving water quality through the use
of conservation practices. Proportion of acres owned measures the proportion of acres owned and
operated to total acres operated (rented and owned) and ranges from 0-1. The number of years of
membership in PFI (years zn PF]) was included to control for increased adoption due to length of
time in the network and to isolate the association of increased participation and the adoption of
conservation practices. A dummy variable for year in which the survey was distributed was included
as a fixed effect to control for variation across years such as fluctuations in government
conservation program supports, commodity prices, and weather which may have impacted adoption.
The state in which the farmer is located (state) was included to control for distance to in-person
events, as over 95% of PFI events are held in the state of Iowa (personal communication with PFI
Membership Manager, July 13, 2021). Including state fixed effects also help to control for time-
invariant environmental characteristics at the state-level that may influence the adoption of
conservation practices such as climate and soil type.

The second dependent variable is adopted a conservation practice(s) as a result of participation in
PFP. We selected independent variables available through survey data to predict whether a farmer
adopted conservation practice(s) as a result of participation in PFL, including age of primary member,
whether the farmer reported having formed relationships through the network (formzed relationships),
whether the farmer reported having felt a sense of community through the network (fe/t a sense of
community), years in PF1, state, and year fixed effects.

Regression analysis

3In 2020 and 2017 the survey question read: “Have you changed any of the following as a result of your participation
with PFI: conservation practices (reduce inputs, diversifying rotations, cover crops etc.” In 2013 the survey question
read: “My participation with PFI helped me improve stewardship on my farm” and noted “Stewardship can be anything
you do to leave your farm in better shape for future generations, such as improvements that affect energy use, soil,
water, and biodiversity or field conservation.” While the questions are different, we believe that the intent is similar
enough to be pooled in one variable for analysis.
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Using R statistical software (Version 4.2.1), we created a series of regression models to
understand the relationships between the adoption of conservation practices index and the three key
independent variables described in Table 1: general, in-person, and independent participation in PFI.
The three main independent variables were included in separate models due to theoretical and
observed issues of multicollinearity. For general participation, we ran bivariate regressions between
the adoption of conservation practices index and the general participation index, a multivariate regression with
covariates and fixed effects, and a multivariate regression with covariates and fixed effects including
an interaction between the general participation index and the number of years in PFI. The interaction
was chosen due to the likelihood that general participation in PFI had a different relationship with
adoption depending on the number of years the member had participated in the network. For in-
person and independent modes of participation, we ran multivariate regressions with covariates and
fixed effects. In addition, we ran a multivariate regression to understand the factors that predict
whether a farmer adopted conservation practice(s) as a result of participation in PFI. We
standardized the independent variables in all models to compare the relative importance of each
while holding all other variables in each model constant.

We estimated the association with the adoption of conservation practices index and the independent
variables in the model using two model types: a Generalized Linear Model (GLM) based on the
binomial probability distribution and an ordered logistic model. The binomial GLM model best fits
data with a dependent variable that is a discrete count composed of positive integers with an upper
bound (McCullagh 2019). Unlike other count models, the binomial GLM model predicts the sum of
the number of “successes” of a practice being adopted out of a set number of independent “trials”
and will therefore not predict values outside the range of the adoption index. Because this data may
have minor violations of independence of trials from the same individual, we conducted an ordered

logistic regression to test the robustness of the binomial GLM results. For the ordinal logistic
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regression, we treated the dependent variable, adoption of conservation practices index, as ordered and
discrete, allowing for the distances between intervals in the dependent variable to vary (Pampel
2021). A binary logistic regression model is used to predict the factors associated with the variable
adopted conservation practice(s) as a result of participation in PFI, appropriate for models with a binary
dependent variable.

Results for each model are expressed as the likelihood of being in a higher level of adoption
with a unit increase in each independent variable (Models 1-6 and 8-11), or the likelihood of having
adopted conservation practice(s) as a result of participation in PFI (Model 7) controlling for all other
independent variables. We calculated a McFadden’s pseudo R* to measure the predictive power of
each model, an appropriate measure for the generalized linear, ordered logistic, and binary logistic
regression with no R” value. To verify that our models did not violate assumptions and to improve
confidence in our model selection, we performed a series of examinations for each model type. A
study of correlation coefficients showed no signs of multicollinearity among the independent
variables in any of the models. Residual versus fitted scatter plots indicated that the relationships
between the independent and dependent variables were linear and the variance of the error terms
constant. For the ordinal logistic regressions, a test of parallel lines (Brant 1990) showed no
indication of a varied effect of the independent variables across levels of the adoption index, except
for the variables farm size and year=2013. Given that proportional odds held for the key
independent variables across the fitted models, we believe that the dependent variables are more
appropriately treated as ordinal compared to nominal. No evidence of lack of model fit was found
using a Wald Chi-squared test across all models, nor for the ordinal logistic models using a Lipsitz,
Hosmer-Lemeshow and Pulkstenis-Robinson tests (Fagerland and Hosmer 2016).

In-depth interviews
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In-depth, semi-structured interviews with a subset of the 410 farmers that filled out a
member survey in 2019-2020 took place from July to December of 2020. We sampled farmers from
the member survey using a stratified, maximum variation sampling technique (Patton 2002) to
understand perspectives from a variety of member farmers. First, we limited the sample to those
growing corn and or soybeans to focus on the group of farmers with the greatest environmental
impact on the Midwestern landscape and representative of a majority of PFI’s membership. Next,
we divided surveyed farmers into four groups based on two axes, 1) their score on the adoption of
conservation practices index and 2) their score on the general participation index, and randomly
sampled within each of these four groups. Finally, after finding our sample to be composed of
primarily men, we recruited and interviewed two additional women farmers through snowball
sampling. Thirty-five farmers were contacted to participate in an interview; 71% agreed and were
interviewed. In total, we interviewed 22 current members and 4 previous member farmers who had
not renewed their membership. The farmers we interviewed represent 1.3% of member households
in the PFI network.

Farmers were told in the beginning of the interview that PFI was financially supporting the
study, but that the interviewers were independent and no information from the interviews would be
published or relayed back to PFI staff without all individual identifying information removed.
Interviews were conducted via Zoom or in person depending on location and farmer preference,
and lasted between 45 to 90 minutes. Questions focused on the factors that allowed them to

transition to conservation practices, preferred learning and information sources, and experience with

4 Two farmers were interviewed together, and their responses are counted as one in the findings because they took
turns answering questions.
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and opinions on the PFI network’. Interview data were analyzed using NVivo software and coded

according to an inductive approach that identified reoccurring themes.

6. Results

PFI and the adoption of conservation practices

Regression results

The dependent variable, adoption of conservation practices index, is displayed disaggregated by
practice and by the extent of participation in the PFI network in Figure 1.2. Each practice that was
included in the index is displayed by the proportion of member farmers that reported use. Low use
of synthetic inputs and use of cover crops had the highest adoption among PFI farmers, at 75% and
61%, respectively. To understand how the adoption of each practice varied by the extent of
participation in the network, we divided farmers into two groups, high and low participators, where
high (#=292) participators engaged in 4-7 of the activities listed and low participators (#=385)
engaged in 0-3. For all conservation practices, high participators are also those with higher rates of

adoption, on average (Figure 1.2).

Figure 1.2 Dependent variable adoption of conservation practices index disaggregated by practice and by
proportion that selected yes using the pooled member survey data from 2013, 2017, 2020 (#=677)
and further disaggregated by level of participation in PFI (High: #=292; Low: #=385)

> Interview protocol is available on request from the corresponding author.
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Figure 1.3 shows our main independent variable, general participation index, disaggregated by
each type of activity or resource and by level of adoption of conservation practices. The most
common way PFI member farmers participated in the network was through the PFI website. Over
80% of farmers said that they visited the website in the past 12 months. The PFI website includes
resources organized by program area, PFI publications including the quarterly magazine, annual
report, the Cooperators’ Program on-farm research reports, a member portal, and information about
upcoming events. Farmers also frequently reported reading the PFI weekly e-newsletter (75%),
attending 1-2 events per year (66%), and using the PFI email discussion list (53%). The newsletter
shares information about upcoming events, member and organizational achievements or features in
the media, publications, announcements, and highlights of timely resources. PFI offers in-person
events including field days, conferences, workshops, regional meet-ups, socials, multi-day bus trips,
and mentorship opportunities. Discussion lists are used by members and staff to ask and answer
questions, post items for sale or needed, send announcements, and disseminate information on
other resources and events outside of PFI. Specific lists exist concerning general announcements,
field crops, livestock, and horticulture, and a perspectives list that provides space for members to

engage in open-minded debate and discussion related to agriculture (PFI 2022b). Fewer farmers
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attended 3 or more events per year, or served as a farmer leader (i.e., conducted on-farm research,
hosted a field day, talked to the media, served on a committee, or served as a mentor). Figure 1.3
also displays participation in the network by level of adoption of conservation practices where high
adopters (#=258) used between 4-6 conservation practices and low adopters (#=419) used between
0-3. High adopters participated slightly more in each avenue listed besides attending 3 or more
events, which was almost equal across adopter groups.

Figure 1.3 Main independent vatiable general participation index disaggregated by activity/tesource and
by proportion that selected yes using the pooled member survey data from 2013, 2017, 2020
(n=0677) and further disaggregated by level of adoption of conservation practices (High: #=258; Low
7n=419)
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Table 1.2 summarizes the results of the regressions measuring the relationship between the
adoption of conservation practices index and the general participation index. The results show that farmers’
level of participation in PFI is statistically significant in explaining the level of adoption of
conservation practices. The higher a farmer's level of participation in PFI, the more likely it is that
they will have a higher level of adoption of conservation practices, on average. Results are robust
across both the bivariate and multivariate GLM binomial (Models 1 & 2) and ordinal logistic

(Models 4 & 5) models. General participation in PFI has the second most statistically significant
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relationship with adoption, following participation in EQIP, across all covariates (excluding Year
2013 fixed effects) included in the GLM binomial Model 2 (p= 0.0001) and ordinal logistic Model 4
(p=0.0003). These findings support existing scholarship showing that the degree of participation in
conservation organizations (Korsching et al. 1983; Belknap and Saupe 1988; Bates and Arbuckle
2017) and the degree integration into or centrality within social networks broadly (Phelps et al. 2012;

Cheng 2021) drive the diffusion of technology.

Table 1.2 GLM binomial and ordinal logistic regression models predicting adoption of conservation
practices using the pooled member survey data from 2013, 2017, 2020

Dependent variable:
Adoption of conservation practices index
GILM logistic ordered
logistic
Model Model Model Model Model Model
©) (2) ) G) () ©)

General participation index 0.121"* 0.148™ 0.123" 0.220""  0.298™ 0.251""*
(0.032) (0.038) (0.039) (0.068) (0.081) (0.083)
p = 0.0002 p =0.0001 p=0.002 p=10.002 p=10.0003 p=0.003

Age of primary member 0.015 0.007 0.011 -0.007
(0.042) (0.043) (0.092) (0.092)
p=0.731 p=0.873 p=10.904 p=0.942
Farm size 0.087" 0.084™ 0.150" 0.146
(0.042) (0.042) (0.091) (0.092)
p =10.038 p=0.047 p=0.098 p=0.111
Participation in EQIP 0.166™  0.170™ 0.354™  0.359"
(yes=1)
(0.039) (0.039) (0.084) (0.085)
p= pP= p= p=
0.00002  0.00002 0.00003  0.00003
Participation in a watershed 0.055 0.045 0.109 0.094
project (yes=1) (0.0306) (0.037) (0.075) (0.0706)
p=0.129 p=0.218 p=0.149 p=0.217
Proportion of acres owned -0.120"*  -0.114™ -0.246™  -0.238™
(0.040) (0.040) (0.087) (0.087)
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p =10.003 p=10.005 p =0.005 p=0.007
Years in PFI -0.001 -0.015 0.012 -0.011
(0.040) (0.041) (0.080) (0.087)
p=0981 p=20.709 p=10.893 p=10.901
State 0.073" 0.070™ 0.170™ 0.162"
(0.035) (0.035) (0.074) (0.074)
p=0.034 p=0.043 p=0.022 p=10.029
Year 2017 0.001 0.009 0.005 0.021
(0.042) (0.042) (0.091) (0.092)
p=10986 p=0.832 p=10.961 p=0.818
Year 2013 0.199™ 0.195™ 0.477  0.466™
(0.038) (0.038) (0.085) (0.085)
P~ 5 =0.00000 b= b=
0.00000 ' 0.00000  0.00000
Combmed participation 0.123™ 0.226™
index*
Years in PFI (0.030) (0.075)
p = 0.001 p = 0.003
Constant 0.015 0.071" 0.056
(0.031) (0.037) (0.037)
p=0.637 p=0.056 p=0.133
Observations 677 516 516 677 516 516
Log Likelihood -1,158.620  -835.720  -829.512
Pseudo R* (McFadden’s) 0.02 0.13 0.15 0.005 0.28 0.28
Akaike Inf. Crit. 2,321.24  1,693.44  1,683.02  2,304.03 1,697.25 1,689.96
Wald Chi-squared 0.22 76.40%FF 8290k 10.31%F  80.56%*F  88.98***
Hosmer and Lemeshow test =095  p=073  p=0.59
Lipsitz test p=058  p=0.90  p=0.49
Pulkstenis-Robinson test »=0.62  p=0.58  p=0.79

Asterisks and bolding note statistical significance at or below the 10% level; *is <0.1; ** is <0.05,

and ***is <0.01

Standard errors are listed in parentheses
Note: All coefficients have been standardized

While years in PFI is not significant in the multivariate Models 2 and 5, when interacted with

the general participation index, the two combined have a strong effect on the adoption of conservation

practices index Model 3: p=0.001, Model 6: p=0.003). Figure 1.4 visually displays the moderating role

of the length of time in the network on the relationship between participation and the adoption of
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conservation practices. For farmers who have been in the network for 11 years (long dotted green
line), the association between their participation in PFI and their adoption of conservation practices
is the strongest, indicated by the steepest slope. For farmers who have spent less than three years in
the network (solid red line), the association between their participation in PFI and their adoption of
conservation practices is the weakest, shown by the flattest slope. Thus, the interaction term in
Models 3 and 6 and the relationships displayed in Figure 1.4 show that the effect of greater
participation in the network is the strongest when a member has been in the network for a longer
period of time. Some existing research points to the importance of length of time in a farmer
network to the adoption of conservation practices; Pape and Prokopy (2017) found that the length
of time spent in formal networks in Indiana was positively associated with the use of better nutrient
management practices. However, ours is the first research to date that has examined the combined
effects of length of time spent in a farmer network and the degree of participation on the adoption

of conservation practices.

Figure 1.4 Interaction plot between the percentage of practices adopted within conservation
practices index and the general participation index by the number of years in PFI (#=677). The
colors represent varying levels of years in PFI.

26



Years in PFI

E}Zﬁ

= 6.04

11.19

Adoption of conservation practices index

4
General participation index

Note: Years in PFI are shown in the lower, median, and upper quartiles. The width of the bands of
each group of years in PFI represent the upper and lower values of the 95% confidence intervals.

Across the covariates, a farmers’ participation in EQIP and proportion of acres owned are
associated with adoption at the 1% level of significance in all multivariate models (Models 2-3 & 5-
0). The association between participation in EQIP and higher adoption is in line with several review
studies that find conservation program participation has an overall positive relationship with
adoption of conservation practices (Knowler and Bradshaw 2007; Prokopy et al. 2008; Carlisle
2016). The more acres of their total operation a PFI member farmer owns, as opposed to rents, the
less likely they are to adopt a greater number of conservation practices was a surprising finding given
that existing theory points to the advantages of owning land for receiving the longer-term benefits
of conservation practices (Belknap and Saupe 1988; Soule et al. 2000). However, renting more acres
may allow farmers to expand their farm size and larger farms are shown to enable farmers to absorb
risk and adopt more due to economies of scale (Khanna et al. 1999; Ulrich-Schad et al. 2017; Durant

et al. 2023) which may explain why farm size is also significant at the 5% level in the GLM
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multivariate models (Models 2 & 3). Within the fixed effects, we note that 2013 is strongly
associated with adoption compared to 2017 or 2020. In the years following 2013, there was a greater
effort placed on membership recruitment and a broader group of both conservation and
conventional-minded farmers joined PFI (personal communication with PFI Senior Programs and
Member Engagement Director, November 2021). For this reason, it is likely that in 2013, adoption
rates were higher due to the composition of the membership that tended towards higher adopters.
Knowing that participation in PFI is important for the adoption of conservation practices
among members, it is useful to understand more precisely what drives successful participation in the
network. Table 1.3 shows the logistic regression model (Model 7) with the dependent variable
adopted conservation practice(s) as a result of PFI and several independent variables from the survey data
that might predict the change. We find that, on average, those who said they formed relationships
through the network were the most likely to report adopted conservation practice(s) as a result of PFI in
terms of significance (p<<0.000), and coefficient size (1.789) holding all other variables in the model
constant. This is in line with theories of social learning suggesting that farmers who are friends or in
intentional relationships share more information, increasing the likelihood of adoption (Liverpool-
Tasie and Winter-Nelson 2012; Mekonnen et al. 2022). Additionally, those who participated more
(general participation index, p=0.014) and those who reported feeling a sense of community (fe/t a sense of
community through the network, p=0.026) were also more likely to report adopting a conservation
practice as a result of PFL. The age of primary member, the number of years in PF1, and the state in which
they reside are not significant. Taken together, the independent variables in the model are strong
predictors of whether a farmer adopted one or more conservation practices as a result of PFI

indicated by a high pseudo R” (0.55).

Table 1.3 Logistic regression model predicting the change of conservation practices as a result of
participation in PFI using the pooled member survey data from 2013, 2017, 2020
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Dependent variable:

Adopted conservation practice(s) as a result of participation in
PFI
Model 7

General participation index

Age of primary member

Formed relationships (yes=1)

Felt a sense of community (yes=1)

Years in PFI

State

Year 2017

Year 2013

Constant

0.491"
(0.198)
p=0.014

0.012
(0.173)
p = 0.945

1.789™
(0.150)
p = 0.000

0.335™
(0.150)
p = 0.026

0.179
(0.191)
p = 0.348

-0.085
(0.146)
p = 0.562

-0.328™
(0.147)
p = 0.027

-0.583"
(0.314)
p = 0.064

1.386™
(0.202)
p = 0.000

Observations

Log Likelihood

Pseudo R* (McFadden’s)
Akaike Inf. Crit.

Wald Chi-squared

548
-145.904
0.55
309.808
47 .30k

Asterisks and bolding note statistical significance at or below the 10% level; *is <0.1; ** is <0.05,

and ***is <0.01
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Standard errors are listed in parentheses
Note: All coefficients have been standardized

Farmer-reported results

Farmers reported their own experience with PFI and the use of conservation practices
through the survey and through in-depth interviews. Using the pooled survey data from 2013, 2017,
and 2020 we find that 71% of farmers said they adopted conservation practice(s) as a result of their
participation in PFI (Table 1.4). Similar to the survey, when asked about the role of PFI in their
transition to sustainable practices during in-depth interviews, 68% of farmers told us that their
engagement in PFI helped. Farmers said that the PFI network provided information, resources,
encouragement, and confidence building. Below we provide two illustrative examples from the 18
farmers who noted this. Farmer 2 explained:

I feel like PFI has been a huge source of information and encouragement...Probably,

because of PFI's opportunities for learning and information sharing, it has given us maybe

confidence to try something we might've been thinking about.
Farmer 3 echoed the regression findings on the importance of the length of time spent in the
network for the impact of participation to be fully realized, which they attribute to the ability to
observe practices used successfully by other members over longer periods of time:

I probably wouldn't have used cover crops quite as much if I hadn't seen PFI members

doing it for a long period of time. That gave me confidence to try. Even though I probably

philosophically knew it was the right thing to do, it was probably a little bit scary for me to
do it at the beginning...seeing people do that... that were farmers, allows me to, not be
quite as scary to try something like that.

Two other farmers noted that PFI helped to reinforce their decisions to adopt a new practice:
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Farmer 16: I'm not sure I've changed a lot of practices with PFI...But they have solidified
some things that, yes, I think I'm going down the right track. Or maybe I've learned
something that's tweaked the practice a little bit.

Farmer 19: The role of PFI in my life was to reinforce the decisions that I was making. To
feel validated, I guess, about the decisions that I was making...So, I was already headed
down the road toward a more diversified production, longer rotations, soil conservation,
protecting the quality of the water. Heading down that road. But PFI just kind of gave me
the validation and reinforcement that I felt like I needed to keep doing that. Which is an

important role. I mean, you know?

Table 1.4 Famer reported experience of the PFI network using the pooled member survey data
from 2013, 2017, 2020

Pct. SD n
Adopted conservation practices as result of participation in PFI 71% 0.45 667
(1=Yes)
Formed relationships through the network (1=Yes) 73% 0.44 567
Felt a sense of community through the network (1=Yes) 78% 0.41 570

Farmers also reported on the social impacts of their participation in the member survey.
Seventy-three percent of farmers that they formed friendships, business relationships, or
relationships through the network and 78% percent reported feeling a sense of community through
the network (Table 1.4). In an open-ended survey question about the impact of their PFI
relationships, the most common responses included receiving new information and ideas, learning
from the experience of others, and feeling social support from like-minded farmers. These farmer-
reported impacts of network participation and the results of the regression in Table 1.3 show that

the personal relationships formed through the network, together with greater participation (as
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measured by the general participation index) and a widespread sense of community, are important to

explaining successful participation in the network.

Ways of participating and learning in the network

Regression results

When considering ways of participating in the network separately, engagement through both
in-person (Models 8 & 9) and independent (Models 10 & 11) pathways have a positive and
significant relationship with increased adoption of conservation practices (Table 1.5). Thus,
participating more, regardless of the format, is associated with greater adoption. However, in-person
participation has a stronger relationship with adoption compared to independent participation in
terms of statistical significance and the standardized coefficient size across both GLM binomial and
ordinal logistic models. We use the McFadden’s Pseudo R* and Akaike Information Criterion) (AIC)
values to compare model fit across the in-person and independent participation models. The best
model is signified by the highest Pseudo R® value and lowest AIC value. A difference of 2 between
the AIC values is considered substantial (Burnham 2002). The in-person participation models
(Models 8 & 9) have higher Pseudo R’ values and AIC values ate 10 units lower than the
independent participation models (Models 10 & 11), indicating that in-person participation is
significantly better than independent participation at predicting the level of adoption of conservation

practices.

Table 1.5 GLM binomial and Ordinal logistic regression models comparing in-person and
independent participation indices and the level of adoption of conservation practices using the
pooled member survey data from 2013, 2017, 2020

Dependent variable:

Adoption of conservation practices index
GLM logistic ordered GLM logistic ordered

32



logistic logistic
Model Model Model Model
®) ©) (10) (11)
In-person participation index 0.124™ 0.248"™
(0.032) (0.066)
p =0.0001  p=0.0002
Independent participation index 0.087" 0.176™
(0.041) (0.088)
p = 0.032 p = 0.046
Age of primary member 0.005 -0.003 -0.001 -0.023
(0.042) (0.091) (0.042) (0.091)
p=0911 p =0.976 p = 0.981 p = 0.804
Farm size 0.083™ 0.143 0.080" 0.136
(0.041) (0.088) (0.042) (0.092)
p = 0.045 p =0.104 p = 0.056 p = 0.137
Participation in EQIP (yes=1) 0.168™ 0.359™ 0.177"™ 0.370™
(0.038) (0.084) (0.038) (0.084)
p = 0.00002 p=0.00002 p=0.00001 p =0.00002
Participation in a watershed project 0.046 0.089 0.060 0.114
(yes=1) (0.030) (0.075) (0.037) (0.0706)
p =0.203 p =0.235 p=0.101 p = 0.137
Proportion of acres owned -0.117" -0.242™ -0.126™ -0.252™
(0.040) (0.087) (0.040) (0.087)
p = 0.004 p = 0.006 p = 0.002 p = 0.004
Years in PFI 0.007 0.025 0.015 0.038
(0.040) (0.080) (0.040) (0.080)
p =0.859 p=0.773 p=0.712 p = 0.662
State 0.077" 0.174™ 0.059" 0.138"
(0.035) (0.074) (0.034) (0.073)
p = 0.027 p = 0.019 p = 0.087 p =0.058
Year 2017 0.008 0.020 -0.001 0.011
(0.042) (0.091) (0.042) (0.091)
p =0.849 p = 0.830 p=10.978 p =0.906
Year 2013 0.201™ 0.483™ 0.182™ 0.447™
(0.038) (0.085) (0.037) (0.085)
p =0.00000 p =0.00000 p =0.00000 p=0.00000
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Constant -0.085 -0.107

(0.055) (0.093)

p =0.127 p = 0.251
Observations 516 516 516 516
Log Likelihood -835.653 -841.043
Pseudo R* (McFadden’s) 0.13 0.28 0.11 0.27
Akaike Inf. Crit. 1,693.31 1,697.00 1,704.09 1,707.04
Wald Chi-squared 8.78%F* 81.10%F* 77T 70.80%+*
Hosmer and Lemeshow test $»=0.39 $=0.40
Lipsitz test p=0.34 »=0.84
Pulkstenis-Robinson test $»=0.55 $»=0.26

Asterisks and bolding note statistical significance at or below the 10% level; *is <0.1; ** is <0.05,
and ***is <0.01

Standard errors are listed in parentheses

Note: All coefficients have been standardized

Other studies have reached similar conclusions regarding the greater effectiveness of social
learning in agriculture compared to formal learning (Hoffman et al. 2015) and independent or
institutional learning (Laforge and McLachlan 2018). Social learning has been shown to be a
predictor of the adoption of conservation practices in the form of interaction with innovative
neighbors (Garbach and Morgan 2017) and attendance at demonstration sites and field days (Singh
et al. 2018). Our results mirror findings from Bates and Arbuckle (2017) who looked at farmer
preferences for receiving information through face-to-face formats (field days, meetings, or
workshops) and non-face-to-face formats (online videos or downloaded publications). The authors
found that those who preferred to receive information about nutrient management through face-to-
face formats reported using more diverse nitrogen management practices that help reduce nutrient
loss (Bates and Arbuckle 2017).

Farmer-reported results
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In terms of preferred ways of learning and participating in the network, farmers reported
that they value a range of ways of engaging, including both in-person and independent formats®. In
the 2020 member survey, farmers were asked to rate the importance of learning formats offered
through the network. The most highly-ranked ways of participating were attending field days
followed by reading research reports, reading E-newsletters, watching videos, participating in

farminars, and participating in full-day workshops (Figure 1.5).

Figure 1.5 Average ranked importance of PFI learning formats using the member survey data from
2020" (#=410) by type of learning format

Type Of Learning Format
@ In-person
3.0 O Independent

2.5

2.0

15

Scale of importance

1.0

0.5

0.0

Field days Research E- Videos  Farminars Full-day Mentorships Podcasts  Regional Socials Blogs Multi-day
reports  newsletters workshops meet-ups bus trips

*Member survey data was not available for this question for the 2013 and 2017 surveys

To improve our confidence in the results of the in-person versus independent participation

regressions (Models 8-11) and farmer-reported learning preferences in the member survey (Figure

¢ Figure 6 includes only 2020 member survey data. Data was not available for this question for the 2013 and 2017
surveys.
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1.5), as well as to understand the reasoning behind why farmers prefer one learning format to
another, we asked farmers about their learning and participation preferences during in-depth
interviews. While farmers reported that they value a combination of in-person and independent
learning formats in the survey, during in-depth interviews the majority (68%) of farmers told us that
they preferred in-person formats. Farmers said that they use independent sources like research
reports and videos for their ease of access, and to stay up to date and connected. However, several
key themes emerged around the relatively greater importance of in-person formats that align with
existing literature on the benefits of face-to-face interaction for social learning (Bandura 1977; Ban
1981; Rogers 2003): the ability to have side conversations, ask follow-up questions, and to observe

results for themselves.

Side conversations: Eight of the farmers interviewed discussed the importance of being able to talk with
and learn from other farmers during unstructured portions of network events, allowing them to ask
follow-up questions and gain a more detailed understanding of the practice. Three illustrative quotes
from the interviews are below:
Farmer 5: ...some of the things that I do miss since Covid is like, we would go to three,
four, five field days in a summer, and the side conversations that we had were just as
valuable as the content of the field day.
Farmer 16: ...where do you really learn something? It's the breaks or having a beer at the bar
afterwards. That's where you really learn something, in my opinion. [Regarding reading a
blog or research report,] I learn something, I learn a concept. But not the details.
Farmer 21: Attending [the field day] live you get some of that community because you can

ask questions...what often would happen is you might ask a question and the person who's
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running the field day will answer it and then you end up having a discussion with the farmer

next to you about their answer. You get two farmer's perspectives, not just one...

Seeing is believing: A core tenant of farmer-to-farmer learning, as emphasized by Rosset et al. (2011) is
“seeing is believing,” which highlights the importance of seeing results with one’s own eyes for the
successful diffusion of innovation. This sentiment was echoed by six PFI farmers when explaining
the importance of in-person learning. Two of them described this succinctly as:
Farmer 17: The physical presentation of the evidence and getting to see it is just always more
impactful than reading about it in a textual format.
Farmer 19: What helps the most is seeing other farmers adopt any new practices and that's
where I think that PFI excels is in their field days and showing people how it can be done

and making public what their neighbors are doing.

As interviews took place during the first year of the Covid-19 pandemic in the US (July-
December 2020), we asked farmers whether their learning and participation preferences were
changing due to the newly offered virtual and hybrid formats. Seven farmers expressed appreciation
for the flexibility and accessibility of virtual options that they could view on their own time and
forgo the travel time and cost, explained by two of them as:

Farmer 2: (Remote field days are) not as good as being in person. But in reality, with taking

on the cropping more this year, there is no way I could have taken time to actually drive to

all the ones that I'd be interested in. And as much as I really liked doing it in person, the few
tield days I did attend virtually, it really just took literally the hour that it lasted or whatever.

And I could go right back out and work again, and not take the time to drive and come back

and whatnot.
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Farmer 7: With the Covid this year it was kind of nice because there was a couple field days
that I probably wouldn't have attended due to distance. But because they were on video, 1
watched them...I could watch it on my time versus when it was happening. I didn't have to

take off of work. It kind of fit my schedule a little better.

One farmer noted the benefits of hybrid participation options that allow for live feedback
and questions:

Farmer 15: I think after Covid I'm going to want to go to live events, I'm going to want to

go and meet people face-to-face. But I really like the approachability of the Facebook Live in

addition to face-to-face, both being held at the same time. I mean, we have the ability to do

all that so it's nice to have options.

While nearly all farmers we interviewed appreciated having both in-person and remote
options available to them, preferences for face-to-face interaction persisted during the early stages of
the Covid-19 pandemic and 72% said that they planned to return to in-person participation when
possible. This general sentiment was encompassed by one farmer as:

Farmer 18: I can't wait to be able to have the in-person stuff again because you still need that

interaction with people that listserv and Farminars don't provide.

These quotes re-iterate the power of in-person learning and help explain the results of the
regressions in Table 1.5 that attest to the greater importance of in-person formats for the adoption
of conservation practices. The benefits of and preference for in-person learning likely feeds into the
sense of community and relationship building occurring through the network as reported by farmers

in the member survey.
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7. Discussion, limitations, and areas for future research

Because few farmer networks are as large and as long standing as PFI and even fewer collect
systematic data from members, we use these unique data to gain greater insight into how the degree
of participation in a network is associated with levels of adoption of conservation practices among
network participants. We then add to and triangulate the survey data with our qualitative data from
in-depth interviews with a subset of member farmers. Our findings support our hypothesis that
greater engagement in the PFI network leads to greater use of conservation practices amongst
member farmers. Quantitative results show a strong and positive association between participation
in the PFI network and the use of conservation practices among members. These results are robust
across GLM binomial and ordinal logistic models using pooled data from three years of member
surveys. Qualitative interviews reinforce this finding: 76% of farmers told us that participation in the
network helped them to transition to sustainable practices, or reinforced their decision to do so, by
providing information, resources, encouragement, and confidence building. The effects of
participation on adoption are enhanced by participating in the network for a longer period of time,
as shown by the positive sign and significance of the interaction between the general participation
index and the adoption of conservation practices index. Interviews with farmers suggest this could
be due to feedback loops involved with seeing practices used by peer farmers successfully over
longer periods of time. For farmers' participation in the network to be successful, measured as
adopting one or more conservation practices as a result of participation, social ties within the
network are important, particularly forming relationships. These results add to the literature
quantifying the role of formal farmer networks in the adoption of conservation practices and add a
nuanced analysis of the role of social networks by measuring the extent of engagement in one well

known network in the Midwest.
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This research also tests theories of social learning and diffusion of innovation that suggest
that in-person, interpersonal channels of communication are a more effective means of changing an
individual’s behavior compared to information from impersonal sources. Findings from both our
quantitative and qualitative data affirm existing theories of the relatively greater effectiveness of in-
person learning, but also point to the complementary nature of the two modes. While PFI farmers
appreciated a variety of both in-person and independent ways of engaging in the network, regression
results show a stronger relationship between adoption and in-person participation compared to
independent participation. In-depth interviews improved our confidence in these regression results
by showing that more of the farmers we interviewed (68%) preferred in-person learning formats to
support them in their transition to sustainable agriculture. Interviews suggest that this is because PFI
farmers are more likely to adopt when they can observe other farmers using a practice, hear about
other farmers’ experiences, and ask questions through activities such as field days and workshops.

As researchers continue to search for quantitative models that explain the use of
conservation practices in agriculture, our results show that involvement in a formal social network is
an important variable for predictive models determining adoption. Our results also show that the
type of participation matters, and that when farmers engage in person, they benefit from the direct
interaction with peers these formats afford.

However, due to the cross-sectional research design of this study, which it shares with many
studies in this literature, we cannot quantitatively prove a causal relationship between the degree of
participation in PFI and the adoption of conservation practice because of two main limitations.
First, those who join PFI may have certain characteristics that lead them to both participate in a
sustainable farming group like PFI and to adopt conservation practices. As we saw from the
differences between PFI farmers and the general farming population (see Study context), PFI

farmers can be considered early adopters and motivated by deeply held values like altruism or other
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intrinsic motivations. We include covariates in our models that are shown to be associated with
adoption in other studies, but due to the limitations of the survey data set, we cannot control for
other potential confounding factors that may influence the intensity of both adoption and
participation such as environmental ethic, labor availability, free time, and financial resources.

Second, farmers may have adopted a practice before joining PFI or greater adoption may be
causing greater participation as opposed to the other way around. While we removed observations
that had not been a PFI member for more than one year since taking the survey to ensure that
adoption is measured at least one subsequent year since participating in the network, we do not have
sufficient data on the same farmers over multiple years to compare each farmers’ change in
participation and adoption over time. Once a farmer adopts a conservation practice, the need for
information may increase, which is possible given the more knowledge-intensive nature of
conservation practices. In this case, adoption may be driving participation as farmers seek additional
resources and support. Even if it is the case, this scenario, along with data from farmer interviews,
still speaks to the importance of the network as a resource and one that may spur greater or
sustained adoption.

Longitudinal studies tracking adoption of a set of farmers before and after network
participation, or better yet, experimental studies that randomly facilitate membership in a network
and measure any changes in adoption, can help to gain a more precise understanding of whether
formal farmer networks are in fact driving the adoption of conservation practices. Still, the effects of
network participation are nuanced, with impacts causal studies may not capture. Interview results
show that in some cases PF1 is a driver of adoption while in others it helps sustain adoption for
those that have already started on this path. Both effects are important as the disadoption of
conservation practices among farmers is common and can erase their accumulated environmental

benefits (Sawadgo and Plastina, 2022).
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Longitudinal and experimental studies, however, are often more costly, time consuming, and
can ask more of already time-constrained farmers. This study uses existing data collected by PFI to
contribute to the limited literature aimed at understanding the role of formal farmer-to-farmer
networks. While we cannot say from regression results whether farmers who choose to participate in
a network may be those already likely to adopt conservation practices, our mixed-methods design
allows us to understand causality through multiple modes (Sayer 1992). Across surveys in 2013,
2017, and 2020, 71% of member farmers self-reported that they had adopted conservation
practice(s) as a result of participation and during interviews, 76% of a sample of member farmers
told us that PFI played a direct role in their transition to sustainable practices, or supported their
continued use of these practices. In addition, other research conducted on PFI supports a causal
relationship between involvement in PFI and the use of sustainable practices (Bell 2004; Warner
2007; Blesh and Wolf 2014; Carlisle 2016; Blesh and Galt 2017). In a study of Iowa grain farmers by
Blesh and Wolf (2014), almost all listed PFI as an important resource for transitioning towards
sustainability. The in-depth ethnographic research on PFI from Bell (2004) suggests that the dialogic
culture that is a crucial element of PFI is a key way its members were able to transition to more
sustainable practices.

Similar to Bell’s (2004) findings, our research shows that building relationships within the
network is an important component to adoption as farmers learn and vet ideas through these
friendships and feel a sense of community and social support to try different practices. Our
interview data show that PFI acts as much more than a channel for the diffusion of information.
The network also provides an important source of encouragement and problem solving from like-
minded farmers and network leadership, and a means through which to access resources. In the
context of formal farmer networks broadly, more research would be useful to understand the ways

in which networks encourage farmers to transition to conservation practices and the characteristics
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of farmer networks that are useful and desirable from farmers’ perspectives. To gain the greatest
societal benefit from formal farmer networks, more research is also needed to understand how to
encourage greater and sustained participation, how to increase network reach to farmers on the
periphery who may benefit most from information exchanged in networks (Granovetter 1973), and

how to make networks work better for different types of farmers.

8. Conclusion

While our findings are not directly generalizable beyond PFI member farmers, several
implications arise for strategies and policies to encourage greater use of conservation practices that
may be applicable to farmers in other formal farmer-to-farmer networks in the US and to early
adopters of conservation practices broadly. First, formal farmer-to-farmer networks may be a
promising way to build and enhance farmers’ technical capacity and provide the peer support
necessary to create substantial progress toward sustainable agriculture at a grassroots level. The fact
that engagement in PFI (both participation and length of time in the network) and adoption of
conservation practices are strongly associated in our analyses, and that member farmers reported
during in-depth interviews that PFI helped them to adopt or sustain adoption, suggests that there is
a strong synergy between the two, regardless of causality. That early adopters participate frequently
in this network means that it is a ripe avenue to support their transition to sustainable agriculture.
Supporting these early adopters as role models is likely to catalyze wider-scale change.

Second, to create meaningful change in agriculture, it will be important to understand the
most impactful ways of engaging farmers in learning about new practices. This is especially timely to
consider given the growing use of remote learning formats brought on by the Covid-19 pandemic.
This study finds that while network farmers value both independent and in-person ways of

interacting in the network, regression and interview results point to the greater importance of in-
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person formats in adopting conservation practices. This finding is important as it contrasts other
work elevating the importance of self-learning within early adopters compared to later adopters with
whom face-to-face exchange is of greater importance (Rogers 2003; Dunn et al. 2016). Thus,
networks and other farming organizations may benefit from prioritizing face-to-face programming
that encourages relationship-building amongst members. Farmers in this study appreciated the
benefits of remote and hybrid ways of learning through the Covid-19 pandemic, yet the strong
desire to return to in-person learning formats suggests that remote options are beneficial, when
possible, but returning to in-person offerings should be a priority.

The challenge remains that formal farmer networks do not exist everywhere and are limited
by a lack of public and private support, and not all farmers have adequate information about
networks or the ability to participate. Support is needed to help establish more formal farmer
networks focused on conservation and to increase the reach of existing networks to conventional
farmers, those in social circles who have not heard about them, and those who may not have the
means to participate. We believe that government, land-grant university, and philanthropic
investments in, as well as private sector partnerships with, formal farmer networks are a promising
way to help farmers transition to more regenerative and resilient practices. Specialized farmer
knowledge diffused through social networks is vital for developing farmers’ adaptive capacity to
respond to a changing climate, fluctuating markets, and socio-economic instability (Petersen-
Rockney et al. 2021). Likewise, Cooperative Extension, embedded in university research, is vital for
bringing knowledge from formal institutions to farmers. Creating and disseminating both farmer and
formal scientific knowledge, a model unique to formal networks, likely creates synergies far greater

than when the two remain separate.
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Chapter 2 Transforming the Corn Belt: A recipe for collaborative, farmer-driven research and

diffusion of innovation

Asprooth, L., Norton, M., Galt, R.

Abstract

Practical Farmers of Iowa is a unique and longstanding farmer-to-farmer network with a
history of driving the use of sustainable practices like cover cropping and low-chemical-input
farming in the heart of the US Corn Belt. PFI was at the center of the launch of participatory, on-
farm agricultural research in the 1980s, and has grown to a network of over 6,000 farmers,
researchers, advocates, and professionals using farmer-driven research and knowledge sharing to
change deeply embedded norms of industrial farming in the region. Through in-depth interviews
with 26 current and former member farmers, we explore the role of PFI in the adoption of
conservation practices, identify its “recipe” of success—the combination of the most important
elements of the network according to its member farmers, and discuss issues of how the network
should navigate current and future challenges. Farmers told us that PFI generates and shares
information, provides a supportive community, acts as a long-distance coffee shop for alternative-
minded farmers, and serves as a catalyst for change in the region. The most important aspects of
PFTI that farmers said supported them in adopting conservation practices were its diverse
membership, autonomous functioning, culture of openness, and non-ideological nature. Moving

forward, the network faces questions regarding 1) whether to place its focus on corn and soybean
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farmers or spread its efforts across a diversity of types of farmers and 2) how to build trust and
communication between farmers as they become more geographically distant due to increasing farm
consolidation. An understanding of how the network functions can enable a deeper understanding
of the role of peer-to-peer networks in driving transformative change in agricultural practices and

how they can be shaped to create the most impact for farmers.

Keywords: Farmer networks, peer to peer networking, adoption, conservation practices, Corn Belt,

case study

1. Introduction

Despite growing research, outreach, and advocacy on sustainable agriculture, little has changed
in the US Corn Belt over the last several decades. For example, cover crops, a low cost and effective
way to improve soil health and water quality, are planted on less than 4% of cropland in Iowa
(USDA NASS, 2017), a state in the heart of the Corn Belt. The region as a whole has the lowest
crop diversity in the country (Aguilar 2015) and, in Iowa, corn and soybean acres have been slightly
increasing since 1997 (USDA NASS, 2017). As little changes, the effects of industrial farming
practices accumulate in soils, waters, and bodies and the need for more effective ways to encourage
the adoption of sustainable practices has become paramount.

Yet, as implied from the slow spread of many sustainable practices, changing embedded
industrial farming practices to regenerative ones is complex. While the benefits to soil health and
productivity of conservation practices are well documented (Chaplin-Kramer et al., 2011; Dainese et
al., 2019; Tamburini et al., 2020), farmers contend with a stream of social, structural, economic, and
ecological barriers to transition—social pressure to conform to existing ways of production (Ranjan

et al., 2020), unsupportive policies (Iles and Marsh, 2012), a lack of markets for alternative crops
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(Roesch-McNally et al., 2018), a need for new equipment and knowledge (Arbuckle & Ferrell, 2012),
and greater management and system complexity (Roesch-McNally et al., 2018), among others.
Meanwhile farmers” high debt to income ratio (3.2 in 2021") and growing debt loads and production
costs (USDA, 2023) make considering practices with payoffs that accrue in the mid- to long-term
difficult (Blesh and Galt, 2017). Much of the efforts to expand the adoption of agricultural
conservation practices focuses on addressing barriers through university research and extension,
governmental support programs, and non-profit assistance. Still, these solutions have limitations:
university research is increasingly funded by agro industries (Pardey et al., 2015); research and
extension face declining funding (Nelson and Fuglie, 2022; Wang, 2014); policies and programs (e.g.,
Farm Bill programs, county level watershed group cost share) can be difficult to pass and implement
and are subject to change as funding availability, political leadership, and popular opinion shift; and
non-profit support and assistance can lack leadership from, and relationships with, farmers, resulting
in missing perspectives necessary to best respond to their audiences.

Often missing from the common suite of efforts to support, encourage, and empower farmers
towards a path of conservation is the importance of the social environment. Because we do not
make decisions in a vacuum, our decisions are not independent of those around us. Instead, we are
impacted by our relationships and the social context in which we live. The field of psychology has
long elevated the role of social norms and learned habits in explaining human behavior (Heimlich
and Ardoin, 2008; Klockner, 2013). Social learning theory (Bandura, 1977) suggests that human
behavior is learned through observation and that changing societal norms can be achieved through
socially learned and reinforced behaviors in the community and within the context in which the
behavior can be used. Several prominent theories in behavior change including the Theory of

Planned Behavior (Ajzen, 1991) and the Theory of Reasoned Action (Ajzen & Fishbein, 1980;

7 This statistic was calculated by the authors using total farm debt and net cash farm income for the US.
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Fishbein and Ajzen, 2010) echo the importance of normative influences on human behavior. They
suggest that behavior is guided by intention and intention is determined by social pressure to
perform the behavior, along with attitudes towards the behavior and perceived ability to carry out
the behavior. These theories have been extended to show that social norms relative to the behavior
— particularly from peer groups — can influence intention to perform the behavior (Bonke and
Musshoff, 2020; Terry et al., 1999). This aligns with existing empirical research showing that
membership in an agricultural organization can help predict adoption (Bates and Arbuckle, 2017;
Belknap and Saupe, 1988; Korsching et al. 1983). Evident across each of these theories is that
creating positive perceptions of the outcomes of performing the behavior, and increasing social
support for the behavior, are needed for successful interventions (Kasprzyk et al., 1998).

Given the nature of farming and the visibility of one’s farming decisions, social support is a
particularly important factor in farmer decision making since going against established norms can
involve disapproval from neighbors (Bell, 2004). Networking between farmers is an effective way to
spread conservation innovations that harnesses the power of social influence to drive behavior
change. Broadly, we are more likely to perform a behavior when those in our social network are also
performing the behavior (Prell, 2012; Rogers, 2003). In networks, farmers can learn by observing
and socially interacting with other farmers implementing conservation practices while providing
support to go against established norms (Kroma, 2006; Gosnell et al., 2019). Strengthening and
expanding social networks of early adopters of conservation practices can help change societal
norms regarding these practices as farmers learn and observe from those already using them.

To realize the potential of farmer networks, it is important to understand what makes networks
effective at creating change. Only a few studies of farmer networks explore the functional
mechanisms of farmer networks including Kroma (2006); Bell (2004); and Hassanein (1999).

Responding to calls for a better understanding of contemporary social networks in farmer decision-
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making and how to replicate the mechanisms of successful networks (Reimer et al., 2014), this study
builds upon each of these studies by explicitly uncovering the purpose and desirable characteristics
of farmer networks from the farmer perspective. We do so by exploring in-depth one prominent
farmer network, Practical Farmers of lowa (PFI) asking 1) What are the origins of the PFI network?
2) What is the role of the PFI network in supporting farmers to adopt conservation practices? and,
3) What is the network’s “secret sauce”, or the most important aspects of the network that work
well for farmers? To answer these questions, we begin by providing an overview of farmer-led
research and farmer networks in the US. Then, we explain the history of PFI and its current
operation. Next, we summarize findings from in-depth interviews with current and former member
farmers on the role of PFI in the adoption of conservation practices, the most important facets of
the network according to its member farmers, and how to move forward in the network. Finally, we
ground our findings in the existing empirical literature on farmer-to-farmer networks and summarize

the implications.

2. Farmer networks: a model of farmer-led research and diffusion of innovation

Land-grant universities have traditionally operated within a conventional scientific paradigm in
which scientific research is seen as the source of innovation (Réling, 1996). Innovation and
technologies are produced and disseminated using a top-down pedagogical approach from
researcher to extensionist to farmer based on the theory of diffusion of innovation (Lubell et al.,
2014; Warner, 2007; Rogers 2003; Vanclay and Lawrence, 1994). This system produced two main
downfalls: (1) the information produced has not always been a priority for farmers, especially those
using nonproprietary and low-input systems, and (2) the legitimacy of farmer knowledge has been
devalued (Altieri, 1995). It has become increasingly recognized by the academy and cooperative

extension that facilitating a transition to sustainable agriculture requires a more inclusive and
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network-based approach to working with farmers (Lubell et al., 2014; Warner, 2008; Roling 1996).
While farmer-driven research priorities and participatory research methods were initially approached
with skepticism from university researchers according to one of the first books to try to validate it
(Chambers et al., 1989), such approaches and methods are becoming more commonplace (Dawson
and Goldberger, 2008; Welch et al., 2016).

Still, these participatory methods are led by the scientist or formal expert, who are often at the
center of the production and dissemination of knowledge. Peer-to-peer farming networks, on the
other hand, support farmers to develop and share place-based, practical knowledge (Hassanein,
1999). The knowledge generated and exchanged in these networks produces locally adapted
solutions to complex agricultural problems without relying on increasingly scarce public research
funds (Holt-Giménez, 20006). Farming networks are well positioned to diffuse information as
farmers generally learn better and are more likely to adopt new practices through peer learning
(Foster and Rosenzweig, 1995; Prokopy et al., 2019). In the process of creating and sharing
information, farmers in networks form social support systems that encourage fellow farmers during
their transition to sustainable practices (Blesh and Wolf, 2014).

As public funding for research and extension in agriculture continues to decline and becomes
more influenced by private industry (Gupta et al., 2019; Pardey et al., 2015), the role of alternative
farming networks grows in importance for the independent generation and diffusion of place-based
agroecological solutions alongside institutional knowledge. Alternative farmer networks are
generating grassroots, farmer-driven research and diffusing information among members. As self-
production of agricultural knowledge is inherently connected to farmer agency (Dolinska and
d’Aquino, 2016), networks lower reliance on knowledge from public institutions or the private
sector by operating outside of them (Hassenein, 1999), or as equal partners alongside them

(Asprooth, 2023, Samane et al., 2018).
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PFI and the origins of a model of collaborative, farmer-led research

PFI was founded in 1985 during a critical time in US agriculture — the height of the US
farm crisis. At the time, the widespread solution to collapsing grain prices was to capitalize on
economies of scale by expanding production and to increase yields through chemical-intensive, high-
input practices (Lighthall and Roberts, 1995). With the vast majority of farmers headed this
direction, university research and extension followed suit aiming to serve this farming majority (Jerry
DeWitt, 2020, pers. comm.”) and maintain funding from agrochemical companies (Bell, 2004).

A subset of mid-scale, diversified farmers, however, saw an alternative path out of the farm
crisis. Instead of steadily increasing acres and external inputs, these farmers believed a reduction of
costly inputs and improved use of internal resources was the way to economic vitality (Lighthall and
Roberts, 1995). Early PFI members were confident that their alternative way of farming could be
profitable, and to realize this, they needed more research on how the practices worked. But without
funding from agro-input industries or will on the part of Iowa State University (ISU), the state 1862
land-grant institution, the questions raised by these farmers were not being addressed by the
university (Jerry DeWitt, 2020, pers. comm).

Left behind by university-led agricultural research and innovation of the 1980s, several
farmers began answering their questions themselves through on-farm experimentation (Lighthall
and Roberts, 1995; Warner, 2007). Set in motion by an idea from Dr. Chuck Francis, an agronomy
professor at the University of Nebraska, they began using a simplified research design that was easy
to reproduce and allowed farmers to be in charge of the entire process from conception to

execution to analysis. The technique, called strip trials, used replicated side-by-side comparisons of a

8 Jerry DeWiitt was an extension entomologist at lowa State University and held the role as the Associate Dean of the
Towa State Extension Service and director of the Leopold Center for Sustainable Agriculture.
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treatment and control, allowing for statistically valid results (Rosman, 1994; Warner, 2007). With the
help of PFI collaborator and ISU graduate student at the time, Rick Exner, the trials evolved to use
randomized whole field strip comparisons. PFI began drawing in audiences at field days as big, and
at times bigger, than ISU (Jerry DeWitt, 2020, pers. comm).

As the data from PFD’s strip trials proved reliable, factual, and useful, ISU began to recognize
PFT’s trials on working farms as scientifically valid (Bell, 2004). PFI’s on-farm research grew and the
term “strip trials” began being adopted across the country. While PFI’s divergent farming practices
and unconventional research design led to a tense relationship at times between PFI farmers and
ISU professionals, over time, farmers were increasingly accepted as legitimate research partners
(Jerry DeWitt, 2020, pers. comm). Farmer-led research started to become more visible and
integrated with normal extension and research activities at ISU. Jerry DeWitt, the Associate Dean
and Agriculture Program leader at the time, described the change in the minds of extension
professionals: "Okay, these are good farmers. They're not some crazies you read about. These ate
just darn good farmers" (Ibid).

With the intention of working with universities, not against them, the collaboration between
PFI and ISU sent a message that cooperative extension can reach out and work effectively with a
farmer-led nonprofit. ISU was recognized nationally as a model for cooperating with a nonprofit
organization, arguably launching participatory agricultural research in the US (Jerry DeWitt, 2020,
pets. comm; R. Exner, 2020, pers. comm”). For the first time in the US", university researchers were

sitting down with farmers and asking them about the kinds of research that should be conducted,

% Rick Exner was PFI’s Farming Systems Coordinator from 1989 to 2009, PFI’s first employee hired initially to help
farmers conduct the statistical analysis and compile the findings from research trials.

10 The Tuskegee Agricultural Farmers’ Institutes run by Dr. George Washington Catver is an eatlier example of famer-
inclusive agricultural research. Dr. Carver distributed information to farmers written in non-technical terms, gave
practical demonstrations guided by a farmer advisory board, and farmers were “encouraged to relate their personal
experiences in applying these methods and principles” (Jones, 1975 p.259; Crosby, 1986; Hersey, 2006). ISU and PFI
went further to integrate farmers as partners in conducting research.
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farmers trialed practices they were interested in on their own farms, and all parties discussed the
results (Jerry DeWitt, 2020, pers. comm). The model is now used or aspired to around the country
by farming networks and university cooperative extension, including the Ohio Ecological Food and
Farming Association and Ohio State University Extension and the Sustainable Farming Association
of Minnesota and the University of Minnesota Extension.

PFI had launched farmers into university-led research and in turn brought researchers into
the farmer network, creating a model for the rest of the country to follow. Today, PFI functions as
more than an organization for on-farm research, although on-farm research and farmer-to-farmer
learning are still at the heart of its work. In exchange for an annual fee, members are eligible for
support programs (e.g., cost-share and mentorship), receive a quarterly magazine, have access to
email discussion groups, and receive event discounts in an effort to enhance the member's inclusion
and accessibility to the wide-reaching network. Its membership has grown to a diverse group of over
6,000 farmers, researchers, advocates, and professionals in 38 states. The majority of PFI member
farmers still grow corn and soybeans, but the group has expanded to include a range of diversified
operations. While programs and resources are crafted to meet the diverse needs of the membership,
PFT’s intention is to build a network based on shared values rather than particular farm
characteristics.

The mission of the organization is to “equip farmers to build resilient farms and
communities” through its values of “welcoming everyone; farmers leading the exchange of
experience and knowledge; curiosity, creativity, collaboration and community; resilient farms now
and for future generations; and stewardship of land and resources” (PFI, 2023a). As a farmer-led
organization, PFI members farmers make up a majority of the board of directors and can sit on
program committees, members farmers decide on the topics for on-farm research and carry out the

trials, and the staff acts on behalf of the membership to plan programming and outreach activities.
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Practical Farmers of Iowa as a case study

This study explores the role of formally organized farmer networks in the adoption of
conservation practices using the longstanding network of PFI as a case study. We focus on PFI as an
intrinsic case study, or an in-depth study of a particularly unique situation (Creswell, 2018), due to its
size, uniqueness, and recognition in the Corn Belt region. Few other farmer networks in the US
conduct state-wide on-farm research, nor have generated such a large membership base,
programming, and staff as well as research interest. We build upon existing quantitative work
demonstrating a relationship between greater participation in the PFI network and greater adoption
of conservation practices (J[Authors], 2023) and qualitative inquiry into the role of the network and
its farmers in cultivating sustainability (Bell, 2004; Blesh and Galt, 2017; Carlisle, 2016; Warner,
2007). Bell (2004) provides a compelling account of how the unique dialogic culture of PFI enabled
farmers to develop ever-changing solutions to making farming more economically, socially, and
ecologically sustainable. We delve deeper into PFI farmers’ experience with the network by explicitly
examining the elements that draw farmers to engage in a network that enables them to innovate
away from entrenched agricultural norms.

The findings of this study are not meant to be generalized to other farming groups but to
represent the unique attributes and history of one network that has achieved relative success
(membership size, programs, staff) and recognition in the US. Understanding the factors that make
PFI impactful for farmers can help to generate theories of the causal mechanisms underlying the
impact of farmer networks on farmer decision making. It can also help emergent networks,
established networks, and those in areas without networks understand how to scale up, modify, or

build a network based on what has worked well in the case of PFI.
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3. Study Methods

In-depth, semi-structured interviews with PFI member farmers took place from July to
December of 2020. Members of the research team included two independent scholars external to
the PFI organization who collected and analyzed the data and one member of the PFI staff who,
together with the other authors, helped to design the study, generate research questions, connect to
PFI internal data, and interpret results. The PFI staff person has since moved on and has been
employed elsewhere during manuscript writing. All authors helped to write the manuscript, with the
lead author developing the first draft of the paper and the independent scholars writing the results
section. No organizational mandate was given to conduct the research; instead, the research team
worked with the organization to develop research questions that were both of interest to the
organization and of broader interest to generating knowledge on farmer networks. The PFI
organization had no editorial oversight and the research team had complete autonomy over
publishing results. We also note that the two independent scholars have both been involved in
projects that included PFI, and by becoming familiar with the organization, have come to admire its
origins and workings. As such, they bring an appreciative form of inquiry to the work, or a focus on
what is working well in an organization with an eye towards replicating this success in the future
(Coghlan et al., 2003).

Two PFI member farmers piloted the interview protocol to refine questions. Farmers were told
in the beginning of the interview that PFI was funding this research, however, the interviewer (the
first author) was independent and all information from the interviews would be published or relayed
back to PFI only after removal of all individual identifying information. Interview questions related
to this paper focused on their and experience with and thoughts on the PFI network. Several

questions expanded upon those asked in the 2020 PFI member survey. Member surveys are
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distributed to all members every three to four years via email and collect information about
members’ farms, farming practices, goals, feedback about past PFI programming, and future
priorities for PFI. While the interviews were conducted during the first year of the Covid-19
pandemic in the US (from July—December 2020), we asked farmers about their experiences in the
network prior to the pandemic to gain a general idea of how the network functions.

We sampled farmers to interview from the 534 members who filled out a 2020 PFI member
survey using a stratified, maximum variation sampling technique (Patton, 2002) to understand
perspectives from a variety of member farmers. First, we limited the sample to members who 1)
were currently farming, 2) grew row crops (corn and/or soybeans) and, 3) resided in one of the
following Corn Belt states: Iowa, Illinois, Indiana, Kansas, Michigan, Minnesota, Missouri,
Nebraska, Ohio, and Wisconsin. While PFI is a diverse organization that includes farmers involved
with horticulture, orchards, and animal husbandry, we focus on corn and soybean growers as this
group has the largest environmental impact on the landscape and because they are representative of
a majority of PFI’s membership. PFI members are primarily located in Iowa (82%), however, there
are members throughout the Corn Belt. PFI members also exist in other parts of the country and
overseas, however we limited our scope to the Corn Belt to understand how PFI is affecting farmers
in the region where the majority of its members reside.

Next, we divided member farmers into four groups based on two axes: 1) their level of adoption
of conservation practices and 2) their involvement in the PFI network. We then randomly sampled
within each of these four groups. This division uses two indices developed by Asprooth (2023) —
one measuring the levels of adoption of conservation practices and another measuring participation
in the PFI network based on member responses to the 2020 member survey. We included a subset

of farmers in the sample prior to random selection who responded to the 2017 PFI member survey
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but had not renewed their membership as of 2020 to gain a potentially more critical perspective —
from non-renewing members — on the network.

Finally, after finding our sample to be composed of primarily participants who self-identified as
men, we recruited and interviewed two additional women-identifying farmers through snowball
sampling. We chose to include additional women in the study due to evidence showing that even if a
woman is a considerable decision-maker on a family farm led by a mixed-sex couple, she may not
identify as a “farmer” (Bell, 2004; Brasier et al., 2014; Sachs, 1996). In addition, women are
underrepresented in agricultural survey research (Eells and Soulis, 2013). Therefore, while women
may contribute to decisions around participation in farming organizations like PFI, they may also
leave responding to farming surveys up to the men in the household and have been missed through
the initial PFI surveying effort. For these reasons, we elevated women’s voices and perspectives on
the PFI farming network.

Seven hundred and eighty-five of PFI’s 1,941 memberships, both individual and household,
responded to the 2020 member survey for a response rate of 40%. Of those contacted from the
survey for an interview, 71% agreed and were interviewed. Within the additional female farmers
contacted through snowball sampling, 63% were interviewed. The farmers we interviewed represent
1.3% of member households in the PFI network. Interviews lasted between 45 minutes to an hour
and a half and were conducted via Zoom or in person depending on location and farmer preference.
After interviewing 26'' member farmers, themes began to reoccur in farmer responses, and we
reached a level of acceptable saturation. In total, we interviewed 22 current and 4 former member

farmers.

1 Two farmers were interviewed together, and their responses are counted as one in the findings because they took
turns answering questions.

62



Interview questions and coding were developed using a grounded theory approach according to
Corbin and Strauss (1990). We adhered to a standardized interview protocol' throughout each
interview, and as themes emerged from participants, more specific questions were incorporated into
subsequent interviews. This allowed us to verify whether the theme was shared across farmers, even
if it was not mentioned initially. Interviews were recorded and audio was transcribed using Rev
transcription service and a total of 645 pages were transcribed. Given the scarcity of information on
network functioning, we used a purely inductive approach to analyzing interview data. In other
words, we did not guide our analysis based on existing theory or research findings, but instead let
themes emerge from the ground up and compared them to the literature post-analysis (Creswell,
2018). Data were analyzed in NVivo software (version 1.6.2), and two rounds of coding took place:
open coding that identified categories of information and axial coding that connected the category
codes to larger themes. Themes were identified that emerged across multiple respondents and
verified by conducting keyword searches of the transcripts. All themes that emerged are included in
the results section. We did not differentiate between current and former member farmers in our
results due to the lack of distinction in responses between the two groups'.

Each category that emerged is illustrated by quotes from interviews. The interview data were
triangulated with participant observation during PFI events (workshops and field days) and listservs
during the summer of 2020, review of PFI website and external facing materials, analysis of the
2013, 2017, and 2020 member survey data, and a search of news media related to the network. We
used respondent validation to ensure that our findings were accurate and reflective of participant’s

experiences (Crowe et al., 2011). Participants were sent a draft of the manuscript in January 2023

12 Interview protocol is available on request from the corresponding author.

13 We also asked former members why they did not continue their membership; answers were generally not about
programming or culture, but about time and resources, and therefore less relevant to the specific research questions of
this study.
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and invited to review our interpretation of the interview results. Eleven of the 26 participants
responded and each provided edits or reported that the paper accurately portrayed their perspectives
and captured the qualities of the organization and its members. The study received approval for
research involving human subjects from the University of California, Davis Institutional Review

Board.

4. Findings

Characteristics of survey respondents

The interviews included 6 women and 20 men with ages ranging from 30 to 72 years old
(mean=57), all identifying as white. All but three participants lived and farmed in Iowa, with the
remaining farmers from the surrounding Corn Belt states of Illinois, Nebraska, and Wisconsin. This
coincides with the geographic dispersion of the general farming membership of PFI. The majority of
farmers in the sample primarily produce corn and soybeans and receive, on average, 79% of their
income from these two crops. Thirty-five percent of farmers in the sample used solely corn and
soybean rotations and the rest used extended rotations of three or more crops. Forty-two percent
had integrated crop-livestock operations. The average acres operated (owned and rented) by farmers
in the sample was 580 acres and the median acres operated was 400 acres. Farmers were evenly
distributed in their experience farming across 6-11 years, 11-30 years, and 30+ years, with fewer (2)
farmers in the sample farming for 5 or less years. Interviewed farmers differed slightly compared to
those who took the 2020 PFI member survey. Farmers in the survey sample relied less on corn and
soybeans (15% solely planted corn and soybeans), had more livestock (56%), had been farming
longer (more frequently 30+ years), and farmed more acres (mean=835 acres). Interviewed farmers

had been members of PFI between five months to 31 years with an average of 11 years of
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membership for current members. Former member farmers who had not renewed their

membership had been members for one year or less.

The role of PFI in the adoption of conservation practices

To answer our first research question about the role of PFI in supporting farmers to adopt
conservation practices from the farmer perspective, we sourced relevant responses from questions
about why they joined PFI, the most important parts of the network, and how the network impacted
them. Four main categories emerged during coding of transcripts: generate and share information,
provide support and instill confidence to try new things, connect farmers across geographic
distances (“long-distance coffee shop”), and catalyze change towards a transition to sustainable

agriculture. Each subsection below discusses the categories in further detail.

Generate & share accessible information. The most frequently mentioned role of PFI brought up by
farmers (84% of the sample) was to generate and share information about sustainable and
economical agricultural practices. Conservation agriculture deviates from standardized industrial
production, requiring a more nuanced set of recommendations and techniques that vary by
agroecological conditions (Lyon et al., 2011; Warner, 2007). Yet, public funding and research in the
US is currently focused on chemically intensive, industrial agriculture (DeLonge et al., 2020, 2016),
and the private sector has little incentive to conduct research on practices that require less purchased
inputs (Clancy et al., 20106). This has left a gap in information on sustainable practices for farmers
and farming organizations to fill (Lyon et al., 2011).

Farmers discussed a core role of PFI staff and member farmers as generating new ideas on

how to farm sustainably, producing information through field trials, and sharing personal
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experiential knowledge at events and through online formats. Two farmers summarized these points
below:
Farmer 6: It was the information I got that was different. It wasn't geared toward
commercial [sales]. It was a different angle. It was a lot more sustainable, a little bit more
environmental, and a lot mote collaborative.
Farmer 23: It's a big umbrella and just a lot of ideas going around and those ideas are
catching people's attention.
Farmers also told us how PFI distills information in ways that are easy to access and
understand, explained by two farmers as:
Farmer 13: They're trying to keep it simple, and so it's in language that farmers can
understand better. They put it in a format in such a way that it's really easy to access and
read.
Farmer 15: Their website has a ton of information. If I wanted to look for something, I'd
find it there. Their Facebook page has a lot of information. And I get a newsletter, and I'm
part of their listserv, so I get a lot of the information. I mean, all these networks have these
mechanisms, so I mean it's not like they're unique in that, I guess, but I just felt like they felt
more approachable, easier to access.....But it can get pretty heavy, and the best way to get
your research across is to make it simple, easy to understand terms and usable, and I think

that's what PFI does with their research that makes them a valuable resource.

Provide a supportive community. Going against current industrial agricultural practices by using
conservation practices can be an isolating act, and one that involves a long-term commitment with
greater initial risk and labor (Carlisle et al., 2019). The second most frequently mentioned role of PFI

(discussed by 48% of farmers) said that PFI provides emotional support, in addition to technical
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support, to take this path. PFI staff and fellow farmers provide encouragement, instill confidence to

try new practices, and reaffirm conservation behaviors. Several farmers expressed their general

reluctance to try new things and the confidence and encouragement PFI gave them to do so:
Farmer 3: I probably wouldn't have used cover crops quite as much if hadn't seen PFI
members doing it for a long period of time. That gave me confidence to try.
Farmer 6: Farmers are sometimes reluctant to try something out, especially along a gravel
road or a highway where everybody can see. You need a safe group of people to work [with],
to confide in when you try new things... Providing that support, in case of failure on an
experiment or something, you don't feel so bad. You can say, well, other people have done
this too. Not everybody's brave enough to try new things. A lot of people are just really
hesitant to stick their neck out or try new things or be talked about in the coffee
shop...(PFI) provides a network of people that you can talk to about these things and they
provide encouragement.
Farmer 11: They've probably strengthened and given me more confidence on the steps I've
taken on soil health. They've given me much more confidence in my rotations, and my

nutrients.

Trialing a new practice, however, does not always lead to sustained adoption. According to
aggregate data from the US Department of Agriculture (USDA), two heavily promoted conservation
practices—cover cropping and no-till farming—experienced 5% and 27% ratios of disadoption, or
discontinued use, from 2012 to 2017, respectively, across counties in the Heartland region (Sawadgo
and Plastina, 2022). Farmers pointed to PFI playing an important role in encouraging continued use
of conservation practices by re-enforcing their decisions to try new practices and supporting them to

stay on the path towards conservation agriculture:
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Farmer 16: They have solidified some things that, yes, I think I'm going down the right track.
Or maybe I've learned something that's tweaked the practice a little bit.

Farmer 19: The role of PFI in my life was to reinforce the decisions that I was making...I
was already headed down the road toward a more diversified production, longer rotations,
soil conservation, protecting the quality of the water...But PFI just kind of gave me the

validation and reinforcement that I felt like I needed to keep doing that.

Given the dominance of conventional farming practices in the region, finding other like-
minded farmers to connect with can be challenging and many farmers noted that the support from
PFI is particularly important as it came from a community of individuals with whom they did not
feel marginalized for farming differently:

Farmer 18: We're not farming like the pages of Successful Farming or Farm Journal. So, you

need the peer group of friends to kind of rely on for working through your problems or

even support from them.

Farmer 19: Being able to talk to other farmers who are interested in the same kinds of

practices without feeling like you're an alien, not having to defend constantly your

choices...or feel defensive about your farming choice of practices.

Farmer 20: The social aspect of being supported doing something crazy...was really

important. If you're going to be adopting new practices, you need to have a social network,

so that you don't feel alone.

Serve as a catalyst for change. Throughout interviews it was also clear that many farmers (mentioned by
24% of farmers in the sample) believed PFI plays a broader role in the transition to sustainable

agriculture in the Corn Belt. Farmer 3 said, “PFI has been such a catalyst. I think that's maybe the
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best term, a catalyst. If we didn't have PFI, I think we would not be as much involved in thinking
about sustainability.” There was an overarching sentiment that PFI serves as a catalyst, or a force
increasing the rate of change in the region, by presenting alternatives to the farming status quo and
increasing awareness of these alternatives. Two farmers reflected:
Farmer 6: ...it's just a bunch of farmers doing their own thinking and saying, “well, you
don't really have to do this. You don't have to buy this. You can do this.” It was alternative
viewpoints that you hear. It just attracts a different group of people that just have a different
mindset about agriculture, just probably more independent thinkers.
Farmer 12: I watched the videos and things, and they're presenting people with these other
points of view. I think that's pretty important to say okay, I'm planting cover crops, or I'm
using a cover crop roller, or I'm planting multi-species. .. [or] my cattle are grazing in there in

the wintertime.

Four farmers specifically mentioned that PFI helped them to question conventional
agriculture by “thinking outside of the box” about how to farm. Farmer 13 explained:

[PFI] made me think outside the box and giving me the idea that conventional wisdom isn't

always what's going to work. Question some of the long-held beliefs by the experts in

industrial agriculture that the solution isn't always in a jug or a particular herbicide, that

sometimes [it] takes more cultural practices (practices to manage fertility, pests, and weeds

that do not involve chemicals) to really make things work better.

Act as a long-distance coffee shop. Facilitating connections with other farmers and providing the support
of a community of like-minded farmers across long distances was an important role that several

farmers (16%) identified PFI as filling. With fewer farmers on the land due to increasing farmland
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consolidation (Hendrickson et al., 2020), and even fewer farmers that use alternative practices, the
distance to like-minded farmers can be prohibitive to networking. Farmers in the study said that only
10-25% of like-minded farmers in their network lived within 50 miles and many wished they had
more local support. Farmer 2 explained:
...in our specific geographic area, there aren't a lot of farmers that are doing sustainable
practices like we're interested in...Generally, it's hard to ask advice from... or information
from the neighbors when they're conventional minded with their cropping systems and
things like that. And yeah, it's just there isn't a lot of local support.
Farmer 21 echoed this sentiment and connected the role of PFI:
In Towa there's not a ton of people doing what we're doing. So, it's not like it's just the
farmer down the road. It's more like it's the farmer a county down from you. PFI is crucial

in making those connections.

PFT facilitates connections by offering in-person events and activities located around the
region, and through online formats such as email discussion lists, social media, and recorded events:
especially important during the COVID-19 era. Farmer 19 likened this role to a “long-distance
coffee shop™

...people might make changes because of something that they heard about...but if you don't

have that constant reinforcement which is what the coffee shop provides for conventional

farmers. It's kind of our long distance or network coffee shop. Because man, these guys get
together every day and talk over and chew up every farming practice in the neighborhood
and PFI kind of provides that opportunity on a broader geographic scale.

Farmer 18 re-iterated the benefits of long-distance networking:
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It's like having close friends, but they're 50 miles or 100 miles away from you instead of

being just across the road or down the corner two miles away.

The “secret sauce” of PFI

In addition to the role of PFI in a transition to sustainable agriculture, we sought to
understand what it was about the PFI network that worked for farmers given the network's
uncommon size and prominence. To discover its “secret sauce,” we analyzed questions about why
they joined PFI, what was the most important part of PFI, the culture of the network, and
comparisons of PFI to other networks and farming organizations to which they belong and to other
sources of research and information. Several facets of the network that farmers appreciated emerged
through thematic analysis of the answers to the posed questions including the diversity of the
network, its culture of openness, its non-ideological stance, and its relative autonomy. We discuss

each in turn below.

Dipersity. The most mentioned aspect of the PFI network, discussed by 60% of farmers in the
sample, was the diversity of its membership, both the diversity amongst the members themselves
and the diversity of production systems and ways of farming used by the membership. The
cultivation of inclusivity, often referred to by network staff and members as the “big tent”
philosophy, is a core tenant of the PFI organization (PFI, 2022), and a recognized strategy in
organizational management (Shore et al., 2011; Thomas, 2004). PFI founders Dick and Sharon
Thompson cultivated diversity since the network’s inception by being open to and encouraging of
new ideas and enterprises (Rick Exner, 2023, pers. comm). Farmers told us that today, PFI is unique
in the involvement of women, a range of ethno-racial groups, younger farmers, small-scale farmers,

and farmers engaged in horticulture and specialty production, in addition to conventional corn and
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soybean growers who tend to be overwhelmingly white, male, and over 55 (PFI, 2020b; USDA

NASS, 2017). For example, Farmer 2 explained:

I appreciate that they are so encouraging for different types of farming operations from flowers
to traditional livestock and crops, that they are encouraging to conventional types, but always
showing what options might be out there for moving to more sustainable farming. I never get
the feeling that they look down on [anyone].

Farmer 12 discussed their appreciation for the exposure to growers farming different things through

their involvement in the network:

There's just this wide diversity of members. That part really interests me because I'm in an area
where it's corn and soybeans, and that's it. There's really no livestock. There's really no diversity.
That's helped me too, to know that there is another world out there with these people that are
doing all kinds of specialty [crops]. I'm going to call them specialty crops or vegetables or
pasture pork or things like that. Farm raised eggs. That's probably the patt I enjoy the most is
just seeing all this diversity.

Farmer 16 said that this diversity helped them to become more accepting of other ways of farming:
I think, probably, they've helped me to become more tolerant...Before joining PFI and attending
some of their meetings...I thought farmers were corn, soybeans, hogs, and cattle. But it's also
raising flowers, and pumpkins, and whatever else...On a five-acre farm, or a 10-acre farm. It's

helped me be more tolerant and understanding of some of those other things.

Autononry. When we asked farmers about their most trusted sources of information, and to compare
PFI information and research to other sources, 60% of them discussed their appreciation for the
autonomous, independent functioning of the organization. In loosely organized farmer networks, an

autonomous nature makes them valuable for their ability to self-organize with little to no
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institutional funding and for their relative independence from the influence of universities,
government agencies, and corporations. Indeed in Hassanein’s (1999, p. 75) study of the Ocooch
Grazers Network in Wisconsin, network leaders strived to stay “independent of typical university
control” to maintain credibility amongst grazers who bore distrust towards the University of
Wisconsin. This self-production of agricultural knowledge, a core function of farmer networks, is
inherently connected to farmer agency (Dolinska & d’Aquino, 2010), lessening reliance on
knowledge generation from public institutions or the private sector.

While some more formalized farmer networks are coordinated through extension or
affiliated with a university, PFI is a grassroots, farmer-led organization with strong connections to a
diversity of institutions. PFI maintains relationships with ISU as a partner in research trials,
workshops, and trainings and works with other conservation professionals, governmental agencies,
corporations, and non-profit organizations in different capacities.

To most farmers in the sample, this autonomy meant that the research and information coming
out of PFI is less influenced by funding and therefore less biased and more trustworthy. Farmer 15
told us that they did not feel like PFI was trying to sell them anything:

I mean, they feel more grassroots, they feel more member supported...they may have financial

backers, but I don't feel like I'm bombarded by their messaging when I'm trying to access their

content.

Many farmers expressed their concern for the validity of university research that was funded by
“big ag.” According to Farmer 12:

PFI just comes across as, these are regular people trying to learn something. I don't know that

there's an agenda and I don't know if there's an agenda at the universities, but I get a feeling that

there might be because they need to raise funding. If you're testing a product at the university
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setting, can you be completely unbiased? That's the part I'm just not sure of anymore because
they're trying to raise funding all the time. If a company is willing to support an ag program
somewhere, I don't know if an ag school is going to say that much bad about their product.
Because there's a conflict there, more so probably than ever at a university setting, where I don't
get that [at] PFL. I don't know that there's a conflict. [PFI] just always seem like they are people

trying to learn what will work for them.

Others specifically had concerns about the influence of funding on the type of research
universities conduct. Farmer 6 summed this up by the following:

I think the [university] research is more funded by funding sources that are commodity

agriculture. And as a result, their research is along the lines where they have the interest in... And

it's the whole commercial agriculture industry based on that: use herbicide, use this insecticide,

use this hybrid, use this tool, this machine or tillage tool.

These remarks highlight that, while PFI does receive funding from private foundations and
companies, many farmers in the network believe that the research and information coming out of
PF1 is relatively less influenced by outside funding compared to universities. As a result of ties to
funders, universities are more constricted in their research topics, as explained by Farmer 1: “Iowa
State, they're kind of tied to a lot of their donors and they probably do research more in line with
what they're doing.”

As an additional advantage of PFI, almost half (48%) of the farmers we spoke with said that
PFT’s on-farm research is more cutting edge. This point was articulated by Farmer 25:

It's a lot more trying to look at bigger picture stuff where I think some of the Iowa State

Extension Research is more sort of focused on business as usual.
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A handful of others attributed the innovative nature of PFI’s research program as a result of
working outside of the constraints of a university system that requires more caution in reporting
results. Farmer 17 explained this as:

Some of the universities, just because of their structure and the need to be kind of overly

cautious, aren't always horribly innovative. Their caution stops them from being innovative.

They have to be sure the information is a hundred percent correct before they release it. It has

to be non-biased and all those kind of things. So it seems like it isn't always the most cutting

edge, versus farmers that are just out there pushing the envelope can really come up with some

interesting stuff that's right over the edge...Well, they're both very valid, and they have a

tendency to be a little bit different, though.

Many farmers echoed a similar sentiment mentioned by Farmer 17 above that they saw both
sources of information—university and PFI—as useful. Farmers use and appreciate a diversity of
information sources from universities to nonprofits like PFI to crop consultants and input dealers
(Samane et al., 2018) and our research on PFI farmers shows the same. Over half of the farmers
interviewed said that each source of information has its place, and is used for different purposes (i.e.,
more progressive practices from PFI and more conventional ones from ISU). Farmers also
expressed appreciation for research from universities like ISU for their scientific rigor and peer
review process while at the same time appreciating the autonomy of PFI as well as the
understandable format and ease of access to its information that had been trialed by other farmers
“with skin in the game.”

The two entities—PFI and universities—were also discussed as complimentary entities with
benefits to a continued partnership. “... That's how to get to the conventional farmers....if

something has ISU's stamp of approval on it, then they're going to go for it. They'll at least look at it

75



rather than if it's just PFI”, Farmer 19 told us. Farmer 25 related that “[ISU extension has] a lot of
agency and a lot of trust for a lot of people in the farm community. And then PFI, they're just
reaching, to me, a little bit of a different network. So, I think that there's some integrity to both of
those institutions and they could kind of benefit each other.” Two farmers explained dual ways in
which they saw the two groups working together. Farmer 21 said: “PFI's research provides a
springboard for where more vigorous research should be done” while Farmer 17 said that PFI can
test university innovation at a larger scale: “[Innovation] has to start some place, so [PFI farmers] see
a potential example on a university trial farm and say, “This is something we should try,” that's a good

starting place”.

Openness. Thirty-six percent of farmers in the sample talked about the importance of the honesty and
vulnerability of other farmers in openly sharing their experiences and ideas. The PFI members Bell
(2004) engaged with during an ethnographic study of the network described the guardedness of
many lowa farmers as a result of the public visibility of farming and competition for land. In
contrast, Bell found that PFI farmers cultivated knowledge through openness with one another and
a willingness to share mistakes, which is fostered by a non-judgmental culture. The farmers we spoke
with mirrored this sentiment, explaining that PFI has developed a culture of “no secrets” that defies
the current status quo of competition between farmers, and instead encourages cooperation through
learning from other’s successes and failures. “We're trying to help each other, not hinder each
other,” said Farmer 18. Farmer 13 explained that:

You don't feel like you're in competition or that you're trying to steal secrets from [network

farmers| or something. They're not afraid to talk about what works and what doesn't...you can

share ideas without being laughed at.

Farmer 5 compared PFI to mainstream farming culture, explaining that:
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One of the biggest things I can say about PFI is, everyone will talk. No one has any secrets. This
commercial farming, everyone would be so tight lipped about what they say, and [it’s ironic]
because they're not doing it any different than anyone else. It's kind of frustrating because the
way farming used to be in lowa was, there was four farms on a section of ground, and they'd
come over and help the neighbor bale hay, and this and that. And it's just, it's not like that

anymore. Everyone's cutthroat...

In this current context of competition and masculinized farming culture (Bell, 2004; Campbell et
al., 20006), the willingness to share failures is particularly unique. Status quo culture mandates that
farmers, overwhelmingly male in the Corn Belt, are always right and show their best face to maintain
appearances. In contrast, Farmer 15 noted:

Members of [PFI] are willing to try things, willing to fail and willing to share their story. And

that's huge. That's really helpful for those that are also learning alongside them...

Farmer 2 concluded that seeing people’s successes and failures “has encouraged us to keep
moving forward or held us back from making a similar mistake to someone else.” Farmer 20 told us

it is “the spirit that really has touched me and why I continue to participate.”

Non-ideological. One of the ways PFI supports diversity within its membership, discussed above, is by
refraining from taking a strong ideological stance on food and farming. Instead, the organization
focuses on welcoming all farmers into a “big tent” (Rose, 2021). Almost 30% of farmers in the
sample talked to us about the non-ideological and apolitical nature of the organization. In their
description of the origins of PFI, Lighthall and Roberts (1995) describe PFI as having “adopted a

quiet, non-ideological promotion of the [ridge tilling] system's inherent strengths™ (Lighthall and
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Roberts, 1995, p. 330). In fact, its founders used the word “practical” in the name as opposed to
organic or biological due to its pragmatic and non-ideological nature —using principles of
sustainability and conservation, PFI generates “practical” knowledge for farmers (Bell, 2004;
Warner, 2007; Rossman, 1994). Leaders of the Ocooch Grazetr’s network (Hassanein 1999) had a
similar rationale in their decision not to98 align themselves with the broader sustainable agriculture
movement at the time: “The loosely organized structure and the very specific and limited purpose of
the network seemed to make it easier for members to tolerate different views of sustainable
agriculture. In other words, because the group did not try to influence government policy and
engaged in few outreach activities, they had no major decisions to make and thus potential conflict
with respect to explicit allegiance to sustainable agriculture was minimized” (Hassanein, 1999 p.
121).

For PFI, using sustainability as a core principle allows them to find the most common ground
across farmers and retain a diverse group of members. One of PFI’s founders, Dick Thompson,
memorably articulated PFI’s strategy as “get along but don’t go along” (Carlson, 2021). PFI’s
Executive Director explained this strategy in a recent annual report: “We don’t try to force our
beliefs on each other. Rather, we openly share our knowledge and experiences as we work toward
PFI’s vision. At Practical Farmers, we celebrate our differences and find that we share so much
common ground” (PFI, 2020a, p. 5). Farmer 2 echoed this sentiment:

I think PFI has been pretty good about keeping social issues out. And I really appreciate

that...that we can all unite about what we do agree on, and that's sustainable agriculture and

sharing information that way, and that we can unite around that common thing and not

necessarily have to agree on other points that are going on in the culture and whatever.
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In a primarily conservative region, PFI strives to maintain its conventional membership by
refraining from espousing what may be considered “liberal” environmental values.
While members may not agree on issues of politics and climate change, a news article on PFI
suggests that PFI members “are thinking beyond politicized climate change arguments to figure out
solutions” (Freehill-Maye, 2019). Two farmers we interviewed aptly described PFI’s non-ideological
position:
Farmer 6: I think PFI has got to be careful not to be too far to the left, and they certainly
support sustainability, but they have other PFI members that are conventional farmers, too, that
are interested in experimenting around, trying new things with conventional farming, where the
goal again is yield bushels of corn, and bushels of beans, or bushels of oats produced. So, I think
PFI does a reasonably good job of accommodating both types of people.
Farmer 24: They don't brand themselves as an environmental organization. Yes, in terms of their
policy and procedure that they would like to see enacted in farms, I would say they are a pretty
forward environmental organization. But in the ways that they advertise, it's a very low barrier to

get over, to be like, "Oh, I agree with that." It's gentle. It's nice.

Another way that PFI stays within its non-ideological strategy is by remaining apolitical. The
organization does take stances in support of Farm Bill policies that promote conservation and
support to beginning farmers and sustainable agriculture research, but it does not endorse candidates
nor engage in political debates like other farming organizations such as the Farm Bureau and the
Iowa Farmers Union (PFI, 2023b). Farmer 21 noted that keeping divisive politics out was long-term
strategy:

It's a good calculation for their organization because if they were more political, I think they'd be

more centrist, which won't play well with the big farmers that are really conservative because
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those conservative farmers would see them as a really left leaning organization. And I think
that's something that PFI is really sensitive to because if you've ever gone to any of their
conferences or anything like that, something they balance is that they are a big tent at PFL....if
they made things more political...I think they'd lose a lot of those farmers... Them just being
consistent and offering a lot of research and valuable resources to farmers is the slow and steady

way to win the race I guess.

Remaining non-ideological in the overwhelmingly conservative rural Corn Belt, however, is not
easy and several farmers told us that PFI already has a reputation in conservative lowa farming
communities as being different, despite their efforts to the contrary. Farmer 16 disclosed:

PFI has a little bit of the reputation as being out there. Whether it's organic, or horticulture, or
whatever. Some of the credibility I think, with the corn and soybean grower, is...lessened because of

that.

Challenges in the network moving forward

As humans, our personal network tends to be populated with people who are like ourselves,
a concept known as “homophily” (McPherson et al., 2001). In the adoption of innovation literature,
it is generally understood that the organic exchange of ideas and knowledge is most likely to occur,
and is most effective between, individuals within one's own personal network: individuals who are
similar to each other in terms of physical, social, and/or economic proximity (Cheng, 2021; Rogers,
2003). PFI farmers likely share similarities as early adopters of conservation practices, yet,
surprisingly, PFI runs counter to the concept of homophily in their role of connecting a broader
range of farmers. We find that PFI farmers appreciated the cross pollination of ideas from different

types of farmers and farmers in different geographical areas to themselves. In this way, PFI is
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helping spread innovations within a group that is more heterogeneous than the theory would
ping sp group 8 ry
predict. However, through our interviews it became clear that tradeoffs and challenges exist in

connecting such a broad range of farmers.

Network diversity. According to farmers, PFI is unique in its diversity of membership that crosses
types of farming practices (conventional and organic, large and small scale) and types of farmers
(race, gender, age), and in the explicit recognition of inclusivity within its values and goals (PFI,
2023a; Worley, 2021). While PFI does not collect socio-demographic data from membership, their
leadership includes women, farmers of color, and represents non-heteronormative sexual
orientations (Wilhelm, 2023; Wheeler, 2022) and they offer programming and resources in various
languages (PFI 2022), which is uncommon for farmer organizations in the area (Jordan, 2022).
Through its “big tent” philosophy, PFI plays a valuable role in expanding the network of its
members. The network exposes corn and soybean farmers to other ways of farming, and as a result
has broadened the definition of farming for many in the network. Mainstreaming practices beyond
“corn and beans” as legitimate and changing the idea of what it means to farm is necessary to
achieve a more resilient, diversified agriculture in the Midwest that includes a range of fruit,
vegetable, and animal operations in addition to cash grain.

Yet, while the majority of corn and soybean farmers we interviewed expressly appreciated
the diversity of types of farmers and types of farming within the network, there was a sentiment
among many of those same people that some of the programming was less useful to them and that
they wished the network would focus more on practices and issues relevant to themselves. Farmer
14 said, “I will admit that a lot of times some of the smaller scale stuff I'm not as interested in. I
wish it was a little more tailored to the large-scale, conventional agriculture and figuring out how to

make some of that work. But yeah, I mean, they're diverse in what they're doing, so that's good.”
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Farmer 19 suggested that the diversity may dissuade conventional farmers from joining: “PFI, I
think, is a big tent but conventional farmers don't know about it yet or they're afraid of it...they
don't understand that there are conventional farmers in PFI”. Farmer 21 captured the dual and at
times competing interests in their discussion of less conventionally minded farmers: “A row crop
farmer would be like, “Yeah, that person is not making money in what they're doing. I don't need to
hear what they're saying.” So, PFI has to balance that. They value those members, but they also value
that member that has 5,000 acres of corn.” In other words, PFI balances its desire for diversity and

inclusivity while still serving the needs of its conventional farming members.

Network geography. In addition to cross pollination of ideas and information across a diversity of
farmers, the network facilitates cross pollination geographically through their role as a “long-distance
coffee shop.” Applying Granovetter’s theory of the strength of weak ties (1973), linking farmers on
the periphery to a communication network is critical to the wider diffusion of influence and
information. Trauger (2009) explains that the Vermont Women’s Agricultural Network performs a
similar role by transcending geographic space to connect isolated farmers across vast rural areas.
This cross pollination is important given that there are relatively few farmers using conservation
practices making the robust exchange of ideas at a local level difficult or impossible.

While connecting like-minded farmers across distances is critical, varied growing conditions
and a lack of intimate connections makes it difficult. While some research has shown that more
intentional networking can be more effective than physical proximity alone (Liverpool-Tasie and
Winter-Nelson, 2012), it is generally thought that learning from individuals in different areas can
inhibit social learning due to the inability to compare across conditions (Munshi, 2004; Raz, 2020).
Moreover, building relationships between farmers further away is difficult, and the trust cultivated in

those relationships is a critical component to the adoption of a new practice (Rogers, 2003;
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Granovetter, 2005). Farmer 6 lamented about how little they know about their fellow PFI farmers
“...because there's still fewer farmers now, there's just fewer opportunities, and. ..our social network
[used to be] our neighbors four miles away. Today, with PFI, somebody 150 miles away, in northeast
Towa, or it could be somebody in Wisconsin, too, that I may not see very often, once a year, and it's
a different type of connection. It's not social. I don't know if they like watermelon after their meal
you know? I don't know if their wife makes great gravy and stuff. You know?”” Despite these
challenges, the reality of farm consolidation weighs heavily and when asked if they would benefit
from a network closer to them, most farmers agreed. However, they also expressed doubt that
enough like-minded farmers would populate a more localized network.

Going forward, the organization faces complex decisions regarding the extent to which it will
focus on its core constituency — corn and soybean farmers, the dominant group on the landscape
and those with the greatest environmental impact — or spread its efforts across a diversity of
farmers, and how to build trust and communication across farmers located in different areas with

varying farming conditions.

5. Discussion

PFI is an independent source of localized, farmer-led research and is relatively unique amongst
networks in the US in terms of its size and programming. This research unpacks the role that
farmers see PFI playing in their lives and the aspects of the network that make it effective. While
much research on farmer networks and networks as a whole has focused on their role in the creation
and transfer of knowledge (Hassanein and Kloppenburg, 1995; Hassanein, 1999; Rogers, 2003;
Lubell et al., 2014; Hoffman et al., 2015), we find that the PFI network supports multiple functions:

to generate and share information on sustainable agriculture, to provide support from a community
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of like-minded farmers, to connect farmers across long distances, and to serve as a catalyst for
change in the region.

Farmer networks, many born out of a need for alternatives to industrial agriculture, were, as
Hassenein notes in one of the first in-depth studies of these networks, developed with a “primary
purpose to generate and exchange knowledge” (Hassanein, 1999 p. 29). Since then, alternative
farmer networks have been shown to generate context-specific knowledge that is relevant to and
trusted by fellow farmers (Holt-Giménez, 2006; Bell 2004; Blesh and Wolf, 2014; Kroma, 2006). PFI
farmers told us that the experience and ideas shared within the network was one of its core roles,
and that its staff is able to distill this in ways that are accessible and easy to understand.

Knowledge alone, however, is not enough to change behaviors that defy dominant ways of
production. As described by theories in human behavior change, social conditions are a key driver of
human decision making, influencing our beliefs, and instilling an expectation from those around us
(Bandura, 1977; Ajzen, 1991; Fishbein and Ajzen, 2010). In the process of exchanging knowledge,
PFI generates another key function to adoption: social support. While not as frequently listed as
generating and sharing information, our results show that social support to try new practices gained
from network participation is an important role PFI plays for its farmers. These findings are in line
with an existing study of the PFI network that found that social ties within the network, particularly
building relationships, were important to whether a farmer reported adopting conservation practices
as a result of their involvement in PFI ([Authors], 2023). The social support function of the PFI
network and strength of community that farmers related to us in interviews are characteristics also
shared within the literature examining sustainable farming networks. Bressler et al. (2021), Krome
(2006), Bell (2004), Hassanein and Kloppenburg (1995), and Hassanein (1999) all find that the
networks they studied (Cover Crop Champions program, loosely bound organic farmer networks,

PFI, Ocooch Grazers Network, and Wisconsin Women’s Sustainable Farming Network,
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respectively) functioned as a source of social support in addition to a source of localized
information. Members appreciated the feeling of comradery created by being around other farmers
also considered to be the odd person out. Wypler (2019) described queer and lesbian farming
networks that provided access to “human resources” for support, information, and income
opportunities. The support function served by these networks is especially important given the
limited number of farmers currently using conservation practices in the US, which often means their
adoption is an isolating act.

PFT facilitates this support function through both in-person and remote ways of connecting. The
coffee shop has long served as an institution in rural agricultural communities for exchanging advice
and experience. With large distances between farmers, especially unconventional farmers, PFI helps
to facilitate a long-distance coffee shop through its networking activities. In doing so, it ties in a
wider range of farmers, although differing agroecological conditions and a lack of face-to-face
connection can make it a challenge to diffuse relevant information.

Taken together, PFI farmers see the network as presenting and catalyzing a different way of
farming in an area where industrial agriculture is deeply embedded into the values and practices of
most farmers. Member farmers encourage each other to think outside the box of conventional
farming and identify ecologically and economically sustainable solutions to the issues they face on
their farms.

Inductive analysis of the interviews also identified the PFI network’s “secret sauce,” a recipe of
organizational principles that varied somewhat across farmers interviewed but had several key
ingredients in common: a culture of openness, a diverse membership, a non-ideological nature, and
an autonomous functioning. PFI helps farmers defy a competition mindset of modern agriculture by
cultivating a culture of open and non-judgmental sharing of both successes and failures. It

encourages inclusivity of all farmers, and leaves ideology and politics out of the recipe to support a
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diversity of membership. In doing so, PFI provides a space for alternative farmer identities and
different definitions of farming to exist and thrive amongst each other. Still, while farmers
appreciated the “big tent” nature of the organization, the emphasis on diversity and inclusivity
requires balancing programming and support for alternative crops with those for the dominant
crops on the landscape — corn and soybeans.

In the 1980s, PFI led the first example of a formalized collaboration between an independent
farmer network and a land-grant university. Today, PFI’s autonomous functioning allows it to
continue its strong ties to universities and other organizations, while maintaining enough
independence to research more innovative practices and gain the benefits of being seen as separate
from the university system.

Together, the roles and the important facets of the network identified by farmers in our sample
suggest that PFI operationalizes the key elements of what Réling (1996) identifies as an interactive
agricultural science. Interactive agricultural science is centered on a constructivist epistemology, in
which innovation is created across a diversity of actors with multiple, and at times conflictual,
perspectives and goals. PF1 employs participatory practices to build solutions to agricultural
problems together with farmers and formal experts and within a spirit of openness, honesty, and
inclusivity by finding common ground in the pursuit of sustainability. For these solutions to be
adopted by farmers, there must be support to stay on the path of conservation, an important role
farmers identified PFI as filling alongside the creation and exchange of knowledge. As the benefits
of peer-to-peer networking become more understood and farmer networks grow around the world,
we hope that the principles arising from this work are applicable to a variety of situations and farmer
organizations. More research will be needed to understand how and whether various contexts —

biophysical, cultural, economic, and political — change network functioning.
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6. Conclusion

Changing social norms around agriculture and mainstreaming sustainable ways of production
through grassroots farmer-to-farmer efforts can be an impactful and sustained way to bring about
change in agriculture. As funding for public agricultural research can be variable and influenced by
donors and state and federal priorities, grassroots networks are a promising solution to generating
and diffusing knowledge and information that is farmer driven and disseminated. Yet, we find that
PFT acts as more than a source of and means for the diffusion of knowledge. PFI is changing
cultural norms around what it means to be a farmer and establishing legitimacy for a new type of
“good farmer”, one that adheres to a different set of values and beliefs (Burton, 2004). The social
support and encouragement to go against the grain, farmers told us, were core functions of PFI that
are key to unlocking wider-scale change in agriculture.

PFI is an independent organization that collaborates with a range of actors including universities
and for- and not-for-profit organizations. Our findings suggest that farmer networks may benefit
from an autonomous status that allows them to engage with other partner institutions while
maintaining their independence as an organization. In the same way that university cooperative
extension systems maintain ties to and connect with farmers through Farm Bureaus and commodity
organizations, cooperative extension’s working relationships with farmer networks should be
strengthened in places where they are weak or nonexistent. Indeed, allowing more input from
sustainability-oriented farmer networks into university-based agricultural research and cooperative
extension is a promising direction.

While farmer networks can emerge as a result of exclusionary systems (Wypler, 2019), networks
themselves have the potential to be exclusionary and reinforce dominant culture (Petersen-Rockney

et al., 2021). While this research does not tackle the question of the extent to which PFI as a
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network creates and/or mitigates these kinds of exclusionary tendencies, it does show that PFI
farmers appreciated values of openness and diversity which are values that can be prioritized by
other networks as well to help encourage inclusivity. Moreover, farmer networks in conservative-
leaning regions such as the US Midwest might consider non-ideological approaches to messaging to
encourage greater participation among farmers. To realize their potential, farmer networks should be
at the center of partnerships in the production and dissemination of agricultural research and
diffusion of information, and a high funding priority as an impactful way to bring about greater

adoption of conservation agriculture.
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Chapter 3 Understanding and leveraging farmer diversification to small grains in corn and soybean

systems

Asprooth, L., Krome, M., Hartman, A., McFarland, A., Galt, R., Prokopy, L.

Abstract

Incorporating small grains (cereal crops with small kernels such as batley, oats, rye, and
wheat) in corn and soybean rotations in the Upper Midwest contributes to regional food systems
resilience while improving ecological health and providing economic value to the farmer. Yet, few
farmers in the region grow small grains, and simplified production of corn and soybeans dominate
the landscape. This research identifies the barriers farmers face to growing small grains and the
factors that have helped some to be successful in their small grain operations. We do so through a
survey of 406 row crop farmers, and interviews and focus groups with 38 farmers and non-farming
agri-food professionals throughout the grain chain in the states of Iowa, Illinois, Minnesota, and
Wisconsin. A combination of farmer-reported survey results, correlation network analysis, and
findings from focus groups and interviews shows a range of biophysical, structural, and operational
factors that influence why farmers do or do not incorporate small grains in their operations. We find
that markets, prices, regional growing conditions, and added management are primary barriers to
small grain production on row crop farms. Access to equipment, improved small grain varieties, and
the timing of planting and harvesting can be both drivers and barriers, depending on the farmer.
Cost share programs, livestock, organic certification, the system benefits of small grains, and the
synergies between small grains and cover crops are found to be drivers of production. Crop
insurance and revenue supports (Price Loss Coverage, Agriculture Risk Coverage, and Marketing
Assistance Loan program) for small grains, availability of neighbors growing small grains, availability

of technical assistance for small grains, and access to a loan for small grain production were less
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important relative to the barriers and drivers listed above. To enable strong agricultural markets and

support farmers to produce small grains, it will be important to 1) invest in market development, on-
and off-farm infrastructure, and improved varieties; 2) level the playing field with corn and soybeans
in terms of subsidies and supply mandates; and 3) leverage the drivers of existing small grain acreage
— certified organic production, the integration of crops and livestock, systems thinking, and cover

Crop use

Keywords: Small grains, diversification, local food, Midwest, adoption

1. Introduction

In the US Upper Midwest, an area dominated by corn (Zea mays L..) and soybean (Glycine max [L.]
Merr) production, adding small grains to crop rotations provides a unique opportunity to improve
the economic and ecological resilience of farms while building local food systems. Increasing
research shows that rotating small grains, or cereal crops with small kernels such as barley, oats, rye,
and wheat, with corn and soybeans can improve the yields of corn and soybeans and increase
combined net returns of the rotation (Bowles et al., 2020; Davis et al., 2012; Gaudin et al., 2015;
Janovicek et al., 2021), and at the same time enhance soil health and water quality. These benefits
occur through several mechanisms. As cool season crops, small grains increase surface cover and
roots in the ground throughout more of the year, improving soil structure (Janovicek et al., 2021)
and soil water storage (Basche et al., 2016). Improved soil structure and water storage reduces soil
erosion and leaching by increasing nutrient and sediment retention, which in turn reduces nitrogen
and phosphorus losses and freshwater toxicity (Hunt et al., 2019, 2017). Farmers’ bottom line and
the environment also benefit from the natural disruption of cycles of weeds, pests, and diseases that

diverse rotations bring by reducing the use of pesticides and herbicides (Rosenzweig et al., 2018).
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Beyond improved ecological and agronomic conditions, small grains can diversify income and
contribute a local source of grains that have been largely missing from the basket of local foods
available to consumers. As a cash crop with the potential to sell into local or regional high-value
food-grade markets, small grains incorporated into simplified systems offer greater enterprise
resilience in addition to on-farm resilience (Carlisle, 2014). A growing interest in high quality flours
and emerging artisanal brewing and distilling sectors are creating a niche market for local and
organic grains (Baker and Russell, 2017; Forrest and Wiek, 2021; Halloran, 2015).

Despite their environmental benefits and emerging economic promise, most farmers in the
region do not plant small grains, and as of 2022 corn comprised 48% of field crop acres in the
Upper Midwestern states of Iowa, Illinois, Minnesota, and Wisconsin (USDA NASS, 2022). The
simplified production of corn and soybeans has led to significant social and ecological repercussions
including erosion (Thaler et al., 2021), ground and surface water pollution (Rabalais and Turner,
2019), and loss of above- and below-ground biodiversity (Perfecto, 2009; Rosenberg et al., 2019;
Vandermeer, 2018).

Integrating small grains into corn and soybean systems is one promising way to improve the
diversity and resilience of the Upper Midwestern agricultural landscape. To this end, we use a mixed
method approach including survey, interview, and focus group data to understand our research
questions: 1) what are the most important factors driving and hindering adoption of small grains?
And 2) what opportunities exist to increase future small grains production? The manuscript
proceeds as follows. In Section 2 we discuss the history of small grains in the Upper Midwest and
the existing literature on drivers of adoption of small grains. In Section 3 we explain the conceptual
framework driving the study design and analysis, and in Section 4 we describe the methods used

including quantitative and qualitative data collection and analysis. We discuss the combined results
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and recommendations across all methods in Section 5 and conclude with the implications of the

results in Section 6.

2. The decline of small grains in the Upper Midwest

Farms in the Upper Midwest historically grew crops in a rotation of corn, small grains, and hay
and raised a range of livestock (Hart, 1986). Over the last century, the combination of the
biophysical characteristics of crops, regional growing conditions, research and development, global
markets, and state support for the modernization and efficiencies of agriculture propelled US
agriculture towards the simplified production of two crops: corn and soybeans (Blesh and Galt,
2017; Friedman and McMichael, 1989; Ilbery and Bowler, 1998). Beginning in the 1930s,
technological developments encouraged intensification and specialization through mechanization,
synthetic inputs, and improved variety seed (Lighthall and Roberts, 1995; Ward, 1993). As
production costs increased, farms grew larger and more specialized to capture greater economies of
scale to pay for more expensive equipment and inputs. Synthetic fertilizers and pesticides replaced
extended crop rotations traditionally used to maintain soil health and break up cycles of pests,
weeds, and disease (Buttel, 2006; Friedman and McMichael, 1989). The availability of synthetic
fertilizers also meant that farmers no longer needed livestock manure to maintain soil fertility,
spurring, in part, the decoupling of integrated crop and livestock production (Sulc and Tracy, 2007).

The inherent characteristics and versatility of corn and soybeans and regional growing
conditions made them the principal crops for specialization (Philpott, 2020; Pollan, 2006). Corn, a
high yielding crop adapted to North America, was already the most common crop produced in the
region and responded well to nitrogen fertilizer and breeding efforts (Pollan, 20006). Soybeans largely
replaced oats in the mid 20" century as a more economical livestock feed and, as a nitrogen-fixing

legume, more agronomically suited for a simplified rotation with corn (Lockeretz, 1988). Winter
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wheat, the most common small grain grown in the region after oats, failed to thrive in the region’s
humid weather. (Philpott, 2020).

Corn and soybeans became the focus of research, development, and promotion, furthered by
policies and investments from the United States Department of Agriculture (USDA) and the federal
government. Public and, later, private breeding programs developed varieties of corn and soybeans
to be grown as packages with synthetic pesticides and fertilizers (Cochrane, 1993; Fernandez-
Cornejo and Just, 2007). The availability of inexpensive fossil-fuel based agrochemicals, the true cost
of which was externalized to the environment and society, made the production of corn and
soybeans economical (Buttel, 2006). Commodity and conservation programs started during the
Great Depression encouraged the large-scale production of a small set of commodities including
corn and later soybeans (McGranahan et al., 2013; Ramey, 2014). Furthermore, subsidized global
export markets incentivized farmers to increase their production of core US commodities (Buttel,
2006; McGranahan et al., 2013). As production increased, state-sponsored agricultural experiment
stations and private industry developed outlets and accompanying processing for corn and soybeans
as a range of products including livestock feed, ethanol, oil, sweeteners, and additives (Lockeretz,
1988; Pollan, 20006). The markets and price of corn further surpassed those of other row crops
when, in 2005, the US federal government passed the Renewable Fuel Standard. The act mandated
that a portion of all motor fuel contain renewable biomass (ethanol), which is most commonly made
from corn due to its high carbohydrate content (Johnson et al., 2021; Mosier and Ileleji, 2006).

Geographical concentration in agricultural processing and manufacturing occurred alongside
changes in agricultural practices (Hendrickson and James, 2005). Over the last century in the US,
grain handling and milling industries consolidated significantly, resulting in the centralization of

processing facilities (Hendrickson and James, 2005; Halloran, 2015; Howard, 2016), leaving fewer

98



local buyers for small grains. In the example of wheat, as flour production increased, the number of

mills declined from 22,573 in 1870 to 170 in 2010 (Kim et al., 2001; Posner and Hoseney, 2015).

Together, these structural changes made it easier economically and agronomically to grow corn
and soybeans in the region and harder to grow other crops. This led to a decline in acres of cropland
devoted to other field crops in the Upper Midwest over the last century, most notably small grains
(Figure 3.1). Oats experienced the greatest loss, with planted acreage in the region falling by 97%
from 1929-2022. During the same period, corn acreage grew over 37% and soybean acreage grew
fiftyfold. As of 2022, small grains made up 0.7% of total field crop acres planted in the region
(USDA NASS, 2022). Production of small grains shifted to more arid areas to the west with a
geographically comparative advantage for growing small grains and where corn production is less
suitable. In addition to domestic production in the Western and Great Plains states, the US is also a
net importer of oats and rye, and imports substantial amounts of wheat and batley (FAO, 2022).
Food companies such as Quaker Oats have processing facilities in the Upper Midwest, but buy their
product from other regions and countries (Eller, 2017), while other companies have plans to source

from the Upper Midwest to meet sustainability goals (Oatly, 2023).
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Figure 3.1. Acres planted of major field crops from 1919-2022 in the states of Iowa, Illinois,
Wisconsin, Minnesota (USDA NASS, 2022). Beans (dry edible), canola, chickpeas, cotton, hemp,
peas, sorghum, and sugar beets were minor crops generally below 500,000 acres planted over this

time period and were removed from this graph for readability.

3. Conceptual framework

Applying the concept of constrained choice according to Hendrickson and James (2005),
farmers are limited in their abilities to make decisions on their farms that go against current
agricultural production practices due to larger structural conditions. Low profits from grain farming
require farmers to specialize and grow their operations to take advantage of economies of scale,
resulting in higher capital costs and debt loads (Hendrickson and James, 2005). Alongside constant
pressure to increase productivity to maintain increasingly high cash rent, these economic pressures
“squeeze” farmers, making it difficult to consider alternative production strategies (Buttel, 2000).

Farmers are also constrained in the #pes of choices they can make due to existing structures
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(Hendrickson and James, 2005). Farmers are limited in their ability to produce alternative crops to
corn and soybeans due to lack of technology and equipment to support production and a lack of

existing markets and infrastructure including processing and storage (Iles and Marsh, 2012).

Today, most research on expanding small grain production considers field-level management
constraints such as yield (Graybosch and James Peterson, 2012), nitrogen availability (Hitz et al.,
2017), pests and disease (Ghimire et al., 2020; Jin et al., 2018), weeds (Tautges et al., 2017), and
improved varieties (Baker et al., 2020; Sadok et al., 2022; Sandro et al., 2022). In the U.S., only a few
studies have explored the barriers and drivers of growing small grains past the farm gate. Baker and
Russell (2017) and Muckey (2018) conducted qualitative studies focusing on supply chain
development. Baker et al. (2020) surveyed organic batley growers in the US on the primary obstacles
to growing the crop, and Weisberger et al. (2021) surveyed Iowa farmers about their perceived
barriers and benefits of small grains in extended rotations. Across studies, markets were found to be
a key determinant to the production of small grains and collaboration across stakeholders in the

supply chain is necessary to improve the market opportunities available to farmers.

Given the importance of external factors that limit farmers’ abilities to diversify to small
grains, and responding to scholars noting the sparse exploration of the role of structural factors in
the adoption of conservation practices (Prokopy et al., 2019), in particular policies and programs
(Carlisle, 2016; Fleckenstein et al., 2020), this research makes a focused effort to include factors that
can be changed or supported at the policy-level (i.e., Farm Bill policies, markets, technical assistance,
publicly funded research priorities). In this way, we add the role of structural factors to existing
theories on the importance of psychological drivers of behavior prevalent in adoption literature such

as social norms, beliefs, and attitudes (Ajzen 1991; Stern et al., 1999; Fishbein and Ajzen, 2010).
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To only examine external, structural factors, however, would be to ignore the complexity of
the environment in which farmers make decisions. In this study we include a range of operational,
biophysical, and individual factors shown to be important to farmer decision making in addition to
political, economic, social factors (Baumgart-Getz et al., 2012; Catlisle, 2016; Prokopy et al., 2019).
Building on the limited existing social-science research on the drivers of small grain production, this
paper represents the first mixed methods study to attempt to holistically understand farmer decision

making around small grains.

4. Methods

This study uses a mixed methods design to triangulate and enrich the ways in which we
understand farmer decision making and the factors that impact it. Integrating quantitative and
qualitative methods uses their complementary strengths to reach deeper insights into reality (Sayer,
1992). We define small grains as barley (spring and winter), Kernza ®, oats, rye (cereal and hybrid),
triticale (spring and winter), spelt, and wheat (spring and winter). The study was collaboratively
developed by researchers at the University of California, Davis, Purdue University, the Michael
Fields Agricultural Institute, and the Artisan Grain Collaborative (AGC), and guided by a project
advisory council made up of farmers and key experts and decision makers in the small grain chain in
the region. We focused on the states of Iowa, Illinois, Minnesota, and Wisconsin due to their
significant potential for small grains production, and their growing artisan baking, distilling, and
brewing sectors. This study received approval for research involving human subjects from the

University of California, Davis, Institutional Review Board.

Farmer survey
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Data collection

A farmer survey was disseminated between January and April of 2022 during a time when farmers
are most available in the region as they have finished harvesting and have yet to begin spring
planting. The survey questions were focused on operational details, the barriers to and drivers of
growing small grains, the support programs available to farmers, their beliefs about the benefits of
small grains in rotations, and the most reliable sources of information regarding small grains. For
those who currently grow or have grown small grains in the past, we asked about the kinds of
markets and contracts they use for selling their grain, and any infrastructure limitations. The survey
was developed in collaboration with the project advisory council and the Farmer Collaborative
working group of the AGC (a peer group of farmers supporting food-grade small grain production)

and piloted with several other farmers.

We disseminated the survey through several routes. First, we sent the survey to 3,125
farmers through postal mail and email using a stratified randomized sample of farmers purchased
from the company DTN, a data analytics and technology company. We disseminated the survey
through both postal mail and email to reach a broader population of farmers with varying access to
the internet and comfort with email. We limited our sample to those who were farm operators, and
to ensure we did not sample hobby farmers, we included corn and or soybean farmers who farmed
at least 40 operational acres (as opposed to land leased to others or land in pasture) and farmers
growing small grains (those who did not grow corn and or soybeans) who farmed at least 10
operational acres. To ensure equal representation from farmers who had and had not grown small
grains, 50% of the sample was composed of farmers who grew corn and/or soybeans and no small
grains, 38.5% of farmers who grew corn and or soybean farmers with at least one small grain, and

11.5% of farmers who did not grow corn or soybeans but grew at least one small grain; these
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categories were constructed based on available farmer profile data from the DTN-provided sample.
We targeted corn and soybean farmers due to their large impact on the landscape as the
predominant cropping system in the region. However, we also included a proportionally
oversampled subset of non-corn and soybean farmers who grew small grains to include a wider
range of experiences with small grains, given the small number of farmers who grow them in the

Upper Midwest.

We sent out three waves of contact for each route following Dillman (2014) as closely as
possible given funding limitations. For postal mail surveys we sent the survey and two follow-up
postcards. For the online survey, we sent an email with an invitation to take the survey through the
digital survey software Qualtrics, one follow-up email, and one follow-up postcard. After excluding
undeliverable addresses and those no longer farming, we received usable postal mail surveys from
219 farmers with a response rate of 25%, and 80 usable online surveys with a response rate of
4%. When excluding the online surveys from the sample, the results were almost identical. For this
reason, despite the low response rate, we include these observations to add to the robustness of our

results.

Next, after finding few organic small grain farmers in the initial results of the postal mail and
email surveys, we sent the survey through two additional online routes: to farmer email addresses
from the USDA Organic Integrity database and through the University of Wisconsin Organic Grain
Research and Information Network (OGRAIN) listserv, a network of farmers in the Upper Midwest
growing organic grains. We collected email addresses from the USDA Organic Integrity database for
those farming at least one small grain and sent an email invitation to take the survey, one follow-up

email, and one follow-up postcard. We received usable surveys from 41 farmers for a response rate
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of 14%. In addition, we sent an email through the OGRAIN listserv inviting farmers to take the
survey. We received responses from 27 farmers for a response rate of 4% using the number of
farmers subscribed to the list. While the response rates are low for the organic-specific routes of
dissemination, we believe that they are acceptable given the difficulty of reaching small grain farmers
who are also organic. According to the most recent USDA census of agriculture, only 8% of farming
operations in the states included in this study grow small grains and only 1% are organic (USDA-

NASS, 2017). Our total sample size combining all dissemination routes is 406 farmers."*

Analysis

In addition to reporting summary statistics, we used correlational network mapping to explore the
factors associated with whether a farmer grows small grains. Correlation network mapping allows us
to understand how the independent variables are associated with whether a farmer grows small
grains, as well as to understand the statistical direction of the relationships between independent
variables. This method also allows us to analyze all relevant independent variables, including those
with small sample sizes which lack statistical power to meaningfully analyze in a regression."” We
chose independent variables based on an iterative process including those that were actionable by
the farmer or decision maker in agriculture (see Section 2), have been shown to be associated with
the use of diversification practices and conservation practices in existing literature, were highly
correlated with whether a farmer grows small grains, and through backwards and bidirectional
stepwise selection. Table 3.1 describes the variables used in the correlation network, including the

variable name, the original survey question, its quantitative coding, and the sample mean. We use

14 - - - .
A conservative sample size calculation showed that we needed at least 384 responses of the estimated 146,326
population of farmers raising corn, soybeans, and/or small grain in the study states for appropriate statistical power

using a 95% confidence interval and 5% matgin of error.

15 . . . . ..
This was the case for several of the policy variables, for which farmers were less inclined to answer on the survey.
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Pearson’s correlation in the correlation network to compare coefficients across variables with the

same measure of correlation. We tested the robustness of Pearson’s correlation with non parametric

measures of association fit for nominal variables including Kendall Tau and Spearman’s rank

correlation and Cramér’s V. We conducted additional checks on nominal variables to verify the

direction of the statistical relationship through plots and odds ratios. We found similar results across

all tests.

Table 3.1. Variables included in the correlation network

Variable name

Question [Notes]

Coding

Mean

Grows small grains

Which of the following best
describes your operation regarding
small grains: I have grown small
grains as a cash crop or cover crop at
some point in the last

6 years; I have not grown small
grains in the last 6 yeats, but have
grown them in the past; I have never
grown small grains

1 = if yes in the last
6 years; Otherwise,
0

406

0.67

Farmer age

What year were you born? [Age
calculated from 2022]

Continuous

375

61

Total acres

Please estimate the acreage of your
farmland in 2021: Total acreage
(owned + rented/leased)

Continuous

393

671

Percent acres owned

Please estimate the acreage of your
farmland in 2021: Acres owned
(operated or rented to others)
[Percentage calculated from this and
above question]

Ranges from 0-1

338

0.65

Livestock on-farm

Did your operation raise livestock,
either for sale or for on-farm use in
20217

1 =yes; 0 =no

395

0.47

Certified organic

All or some of my operation was
certified organic

1 =yes; 0 =no

405

0.20

No-till/ conservation tillage

All or some of my operation was
farmed using no-till or conservation
tillage practices

1 =yes; 0 =no

405

0.50

Cost share available*

Are/were small grains cost shares ot
conservation incentive payments
(e.g., EQIP or CSP) to grow small
grains available to you?

1 =yes; 0 =no

158

0.65

Crop insurance available*

Are/were small grains cost shares ot
conservation incentive payments
(e.g., EQIP or CSP) to grow small
grains available to you?

1 =yes; 0 = For
only some of my
small grains; 0 =
No

196

0.79
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Information source: other
farmers

Please select the top 3 most reliable
information sources regarding small
grains: other farmers

1 =yes; 0 =no

371

0.75

Information source: fertilizer,
chemical, or seed dealers

Please select the top 3 most reliable
information sources regarding small

1 =yes; 0 =no

371

0.46

grains: fertilizer, chemical, or seed
dealers

Information source: university | Please select the top 3 most reliable
extension information sources regarding small
grains: university extension

Belief: improves health of Select any of the following

soils statements that you believe are true
regarding small grains in rotations:
They improve the health of soils
Select any of the following
statements that you believe ate true
regarding small grains in rotations:
They mitigate risks

Select any of the following
statements that you believe are true
regarding small grains in rotations:
They inctease the yields of corn and
soybean crops

Select any of the following
statements that you believe are true
regarding small grains in rotations:
They reduce chemical requirements
for pest and disease management

1 =yes; 0 =no 371 0.41

1 =yes; 0 =no 389 0.65

Belief: mitigates risk 1 =yes; 0 =no 389 0.33

Belief: increases yield 1 =yes; 0 =no 389 0.44

Belief: reduces chemical needs 1 =yes; 0 = no 389 0.53

*Note: For both cost share available and crop insurance available, those who chose “I don’t know” were not included. Doing
so removes the possibility that the variables become more strongly correlated with grows small grains due to the likelihood
that those who grow small grains are more knowledgeable regarding whether cost share or crop insurance for small
grains is available to them simply because they already grow them.

Focus groups and interviews

Data collection

To gain a more in-depth understanding of the survey results, better understand the causal direction
of relationships, explore issues that may not have emerged through surveys, and identify
opportunities to overcome barriers and build upon the drivers of adoption, we held a series of focus
groups and interviews with farmers and non-farming agri-food professionals from July to September
of 2022. Focus groups are a method of data collection that facilitate the development of innovative
solutions through the sharing of personal experiences and insights among participants (Bosco and

Herman, 2010; Cameron, 2005). For this reason, we used focus groups when possible, and
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interviews when farmers were not able to join a focus group, or with non-farming agri-food
professionals with few peers. While the summer in the Upper Midwest is a time when farmers are
more engaged on-farm, we timed the interviews and groups to occur during off periods from

planting and spraying across corn, soybean, and small grain production.

Using Mart{’s (2016) framework for sequentially integrated research designs in participatory
research, farmer surveys informed the participant selection and identification of research questions
for the focus groups and interviews. Fifteen farmers were recruited based on an indicated interest in
participating on the farmer survey. The remaining farmers were recruited through partner
organizations to ensure representation from current, discontinued, and non-small grain farmers
across all four study states. Non-farming agri-food professionals were purposefully selected to
provide expert opinions based on the factors farmers identified as important to their decision

making around small grains in the survey.

We created semi-structured interview and focus group protocols tailored to each type of key
informant. Using the grounded theory principle that “data collection and analyses are interrelated
processes” (Corbin and Strauss, 1990, p. 6), as we gathered responses and formulated hypotheses,
we added prompts or questions to test whether the theme was robust across participants. For
current small grain farmers, we focused on farmers’ experience growing small grains; for
discontinued small grain farmers, we focused on why they stopped growing small grains; and for
non-small grain farmers, we focused on their thoughts on small grain production. Discussions with
farmers began with a general question on barriers and drivers of small grain production, and we then
asked specific questions about the common barriers and drivers identified through the farmer survey

including markets, infrastructure, government programs, and research and information that could
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1 Questions for non-farming aeri-food professionals varied based
gag

support them to grow small grains.
on the sector of the participants, but generally gauged the barriers and opportunities for small grains
production in the region and built upon findings from the survey. Thematic memos were completed

mid-way and at the end of the period in which we conducted the interview and focus groups to

summarize and reflect upon findings as data collection occurred.

A total of 39 individuals participated in 15 in-depth semi-structured interviews and five focus
groups, including 22 farmers and 17 non-farming agri-food professionals. Of the participating
farmers, fourteen currently grew small grains, five had discontinued, and three never grew small
grains. Non-farming agri-food professionals included a crop insurance salesperson, an agricultural
lender, a small grain buyer, two small grain brokers, a small grain miller, two Cooperative Extension
professionals who work with corn and soybean farmers, five academics researching small grain
production, and three advocates working for national and regional NGOs that support small grain
production. Interviews and focus groups were conducted either in-person, via Zoom, or by

telephone and lasted between 25 to 102 minutes.

Apnalysis

We used a combined deductive and inductive coding process to analyze qualitative data from focus

groups and interviews. An initial codebook was developed with key themes that arose from surveys

and the limited literature on the adoption of diversified farming systems (deductive) and key themes
identified after reading transcripts (inductive). Further “emergent” themes were added during the

process of coding.

181 nterview and focus group protocols are available from the first author.
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Audio recordings of focus groups and interviews were transcribed using TranscribeMel
transcription service. A total of 1,145 minutes were transcribed. Quality checks on the data were
performed when transcripts were unclear and were edited as needed. Data was analyzed in NVivo
software (version 1.6.2), and reoccurring themes were identified in farmer transcripts. Non-farming
agri-food professional transcripts were analyzed to provide explanation or further detail to themes
emerging from farmer transcripts, and to inform recommendations. Key themes were verified by
conducting keyword searches of the transcripts. While a key theme did not need to be identified by
all farmers in the sample (Deterding and Waters, 2021), we were careful to note negative cases, or

instances where a farmer had an opposing viewpoint to the majority (Corbin and Strauss, 1990).

5. Results

Farmers were surveyed from the Upper Midwestern states of Illinois (n=104), Iowa (n=107),
Minnesota (n=109), and Wisconsin (m=86). Of the farmers we surveyed, 271 grew small grains as a
cash crop or cover crop at some point in the last six years (categorized as “current small grain
farmers” for the purposes of this report), 71 grew them in the past but not in the last six years
(categorized as “discontinued small grain farmers”), and 64 never grew small grains (categorized as
“non-small grain farmers”). The average age of farmers in the survey was 61 years old, the average
farm size was 671 acres, and the median farm size was 340 acres. The geographic distribution, age,
and average farm size of the sample are representative of the larger corn, soybean, and small grain

farming population in these states.'” The average farmer owned 65% of their land, and 47% of

1 According to a special tabulation requested through USDA, in the states of Iowa, Illinois, Minnesota, Wisconsin the
average farm size of operations producing corn is 602, soybeans is 617, and small grains is 785. The most commonly
reported age of farmers producing cotn, soybeans, and/or small grains was between 55-64 years.
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farmers raised livestock in addition to crops. In terms of farming practices, 20% of farmers were

otrganic or transitioning to organic, and 50% used no-till or some form of consetvation tillage'

(Table 3.1).

To understand what determines whether a farmer grows small grains, we used three main
methods: 1) what farmers themselves reported as the barriers and drivers through a quantitative
survey, 2) the associations found through statistical analysis between individual and farm-level
variables and whether a farmer grows small grains, and 3) what farmers discussed as barriers and
drivers during qualitative focus groups and interviews. Each method allows us to analyze different
but complementary factors in multiple formats to provide a more comprehensive analysis of the

determinants of small grains adoption.

Farmer-reported results

According to small grain farmers, economic factors — the price for small grains in their
markets, the availability of markets, and the distance to a buyer of the small grains they produce —
pose the largest hinderance to their ability or willingness to plant small grains, whether for sale or for
on-farm use (Figure 3.2). Economic factors, however, can be both a helping and hindering force,
and each were about as commonly selected as factors that helped farmers plant small grains (markets
34%; prices 32%; distance to a buyer 29%) as factors that hindered them (markets 33%; prices 36%;

distance to a buyer 33%). The factors that farmers selected the most as helping were the timing of

18 More information on the characteristics of farmers in the sample, the small grains grown, their intended end-use for
the grain, the kinds of support programs they use, and how they market their crops can be found in the full report

resulting from this research (Asprooth et al., 2023).
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planting and harvesting small grains (56%), access to equipment for planting, harvesting, storing, and
cleaning small grains (47%), and access to improved small grain varieties relevant to their geographic
area or desired markets (36%). The availability of neighbors who also grow small grains and the
availability technical assistance or Cooperative Extension specialists for small grains were not
commonly listed as either helping (22%; 17% respectively) or hindering (13%; 8% respectively)
farmers, suggesting that farmers generally do not see social support from other farmers using similar
practices nor access to information and support as a key factor in their decision making around
small grains. Still, it is difficult to “know what we do not know” and acknowledge the influence of
societal pressures. This finding counters existing literature showing that support from peers
(Asprooth et al., 2023; Bell, 2004) can help farmers to transition to practices that defy conventional
farming norms, and other research where farmers cite the need for more technical assistance
(Weisberger et al., 2021). Our findings may be different given that, unlike other conservation

practices, adopting small grains requires displacing a cash crop, making the barriers slightly different.

The policy factors, or those determined by the US Farm Bill, were most commonly selected
as neither helping nor hindering or not applicable, although each was more commonly listed as
helping farmers (crop insurance 29%; cost share 28%; revenue support 25%; loans 9%) compared to
hindering them (crop insurance 11%; cost share 13%; revenue support 15%; loans 7%). Access to
crop insurance for small grains, access to cost share or conservation incentive payments for small
grains such as the Environmental Quality Incentives Program (EQIP) or Conservation Stewardship
Program (CSP), federal revenue support programs for small grains including Price Loss Coverage
(PLC), Agriculture Risk Coverage (ARC), and the Marketing Assistance Loan program (MAL), and
access to a loan for small grain production were listed as the seventh, eighth, ninth, and twelfth most

important factors (out of 12), respectively, that helped farmers to grow small grains.
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Figure 3.2. Self-reported factors that help or hinder the ability/willingness of current small grain
farmers to plant small grains, whether for on-farm use or for sale"’

Farmers who discontinued their small grain production and those who never grew small
grains reported that low market prices (46%) and a lack of markets (43%) for small grains were the
most important barriers to production (Figure 3.3). Lack of equipment for planting, harvesting,
storing, and cleaning (28%), distance to a buyer (24%), and difficulty of timing and planting small
grains (21%) were also frequently listed as barriers. “Other” (16%), lack of neighbors growing small
grains (15%), and discounts for not making quality specifications (11%) were in the middle of the
most important barriers selected. Like current small grain farmers, discontinued and non-small grain

farmers did not commonly select lack of federal revenue support programs (7%), cost share (5%),

19 Results were similar across farmers who grew small grains for sale and those who grew them for on-farm use only
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crop insurance (4%), technical assistance (2%), nor access to loans (1%) as barriers to
production. Fewer discontinued and non-small grain farmers selected access to improved varieties as

a barrier (2%) compared to current small grain farmers (36%).

Low market price for small grains

Lack of markets for small grains

Lack of equipment for planting, harvesting,
storing and cleaning small grains

The distance to a buyer of small grains

Difficulty of timing of planting and harvesting
of small grains

Other
Lack of neighbors who also grow small grains
None of the above

Discounts for not making quality specifications

Lack of federal revenue support programs for
small grains

Lack of available cost share or conservation
incentive payments to grow my small grains

Lack of available crop insurance for my small
grains

Lack of improved small grain varieties

Lack of technical assistance or Extension
specialists for small grains

Lack of access to a loan for small grains
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Figure 3.3 Self-reported barriers to small grains production among discontinued and non-small
grain farmers

Note: The most common responses in the category “other” were lack of livestock, farmer age, and
low profitability.
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Correlation network results

Farmer-reported results show that external economic factors such as availability of markets
and market prices are important barriers to and drivers of adoption. While markets and prices may
vary slightly depending on geographic location, many farmers with equal access to markets and
similar available prices make different decisions regarding small grain use. To begin to understand

what distinguishes these farmers, we used a correlation network to show the strength of the
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connections between growing small grains and the individual and farm-level factors that vary across

farmers, as well as how the factors are related to each other.
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Figure 3.4. (A) Correlation network of individual and farm-level factors related to whether a farmer
grows small grains. (B) Correlation network of individual and farm-level factors related to whether a
farmer grows small grains with a minimum threshold of r = 0.18. Note: green indicates a positive
relationship while red indicates a negative relationship. The strength of the correlation is signified by
the thickness and opaqueness of the line.
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Figure 3.4 A displays all correlations present across all variables, evidencing the complex
interconnection between the factors that can influence farmer decision making around cropping
choices. Figure 3.4 B shows only the strongest correlations with a threshold of r = 0.18. A
threshold of 0.18 was chosen after finding two clear groups ranging from -0.08 to 0.09 and from
0.18 to 0.37, with the latter of the two showing the strongest correlations. We find that the factors
most strongly associated with growing small grains are: reporting that cost share or conservation
incentive payments (e.g., EQIP, CSP) for planting small grains were available (r = 0.369), believing
that small grains in rotations improve the health of soils (r = 0.298), operations that were certified
organic (r = 0.283), and operations with livestock for on-farm use or sale (r = 0.244). While a
farmers’ belief that small grains in rotations improve the health of soils is the belief variable with the
strongest correlation with growing small grains, there are also strong correlations between the belief
in the soil health benefits of small grains and beliefs that small grains mitigate risks, reduce chemical
needs, and increase yields. These interconnections suggest that farmers who grow small grains
appreciate them as a system with multiple overlapping benefits. They also support theories on the
importance of behavioral beliefs in guiding attitude and intention, and subsequently behavior

(Fishbein and Ajzen 2010).

Besides connections between beliefs that small grains mitigate risk and improve the health of
soils, there were no strong correlations between the factors strongly correlated with small grain use.
Factors that were not strongly associated with growing small grains include the total acres of the
farm, the percent of those acres that were owned, use of no-till or conservation tillage, the farmer
age, the availability of crop insurance, and the information source where the farmer turns for small

grain needs.
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Farmer focus groups and interview results

Farmers shared their insights on the benefits to and challenges of growing small grains in the
Upper Midwest through focus groups and interviews. Of the 22 farmer participants, 15 currently
grew small grains, four had discontinued, and three never grew small grains and grew only corn and
soybeans. Overall, participating farmers grew a range of crops including corn, soybeans, small grains,
alfalfa, and peas. Four farmers were from Iowa, five from Illinois, six from Minnesota, and seven
from Wisconsin. Eight of the farmers were certified organic, and ten raised livestock in addition to
crops.

In Table 3.2 we identify the most common themes that arose from our conversations
during interviews and focus groups with farmers, along with an illustrative example quotation.
Overall, farmers’ perspectives shared in the interview and focus groups focus on similar elements
and significant relationships from the survey findings. Farmers re-iterated that price and markets,
above all factors, were the largest barriers to the production of small grains in the region. They also
echoed the importance of the timing of planting and harvesting small grains, equipment for small
grain production, and improved small grain varieties. The presence of livestock, which was
correlated with small grain use in our statistical analysis, also emerged as important during our
conversations with farmers. Factors that were not listed on the survey, but were central during
farmer discussions, were the system benefits of small grains, the synergies between cover crops and
small grains, the difficult regional growing conditions, and the additional management needs of small
grain production. As in the survey, farmers noted that support programs such as cost share, crop

insurance, and revenue support programs did not drive their cropping decisions.
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Table 3.2. The most important factors driving decision making around small grain production
according to farmer focus groups and interviews

Prominent theme

Example

Price

“Unfortunately, I wish we could raise more and make money off it. But, yeah, there's other
ways to make a better living farming than to raise wheat in this country.”

Markets

“I guess it gets back to the markets, how difficult is it to market your cash crop. Corn and
beans, of course, you just run them to whetrever, ADM or local elevator or wherever and you
get the market price. But with oats, it just wasn't that easy.”

Timing

“[What] we run into up here just being wet springs. This year, it was a late year. You usually
want to start planting around just say 20th of April. We didn't start anything until the 8th of
May. So now all of a sudden, it's a tier like that. You didn't get anything seeded and your corn's
not in the ground...It's like, do you want people spending time planting wheat, when all their
corn should be getting in the ground. So it's just a complexity of timing issue.”

Equipment

“We would have to buy some sort of machine to plant small grains because we don't have a
grain drill anymore. At least not a grain drill that's usable. So we would need to invest in that
equipment.”

Regional growing
conditions

“As a grower, you guarantee me the right week of [harvest] weather, and I'll have a whole lot of
oats out here. But that just doesn't happen very often.”

Improved small
grain varieties

“Private investment in breeding stock would be my number one because wheat yields haven't
changed comparative to every other commodity out there. I mean take your corn and beans,
even sugar beets over the last 20 years. I mean, as a kid, we raised 50, 55-bushel wheat. Today
we're raising 60-bushel wheat. And you compare that in beans and corn or even sugar beets
where we're at, and it's ridiculous the amount of advancement we've made; there's a stalemate
in the wheat product.”

Livestock

“The small grain paradigm evaporated when the livestock left farms. Every dairy farm used to
grow its oats or barley and go in a rotation like that and now it's the big farms or the dairies and
nobody else does it.”

System benefits

“It's probably the one thing that keeps me from completely dumping spring wheat or batley or
whatever on the farm there is, just there are some benefits to having that, in our case, fourth
crop in the rotation. And you can't put a dollar figure on it right now, but there's an advantage
to it. So we keep a little bit around for that reason.”

Synergies between
small grains and
cover crops

“I don't have all the solutions, obviously, but I see that farmers know they need small grains.
Even our conventional neighbors are planting cover crops. It won't be long to convince them,
right? They're already planting rye as a cover. It's kind of getting there.”

Additional

management

“I mean, there's a few guys who are, “Yeah, I want the easy.; Easy is corn and
soybeans. . .everything's all set up for it.”

6. Discussion and policy implications

Below, we discuss in further detail the key determining factors of whether a farmer grows small

grains based on multiple methods (quantitative surveys and qualitative focus groups and interviews)

and through multiple ways of knowing (farmer-reported results and correlational network mapping)

(Figure 3.5). We find that biophysical, structural (social, economic, political), and operational

factors
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(B) Determinants of small grain production by type of determinant. Note: shading of circles
indicates the method used to determine the result or type of determinant. Striped shading shows
multiple methods or types of determinants supporting the same result.
act as both barriers and drivers of farmers’ decision making around small grains (Figure 3.5).
Markets and prices, regional growing conditions, and additional management are the strongest
current barriers to small grains production. Access to equipment, improved small grain varieties, and
timing of planting and harvesting can be both drivers and barriers to production depending on the
farmer. Livestock, cost share programs, the system benefits of small grains, the synergies between
small grains and cover crops, and organic certification are found to be drivers of production. Crop
insurance and revenue supports (ARC, PLC, MAL) for small grains, access to a loan for small grain
production, and technical assistance are not found to be important to a farmers’ decision to grow
small grains. We include additional summary statistics and results from in-depth interviews and
focus groups with non-farming agri-food professionals throughout the grain chain to understand

how and why these factors impact small grain production.

Markets and prices. The most frequently noted barriers to growing small grains by farmers in the
survey, interview and focus groups across current, discontinued, and non-small grain farmers were
structural factors including markets and prices. Specifically, farmers reported that the market price,
the availability of markets, and the distance to a buyer were the key barriers to integrating small
grains on their operation. Weisberger et al. (2021) and Baker (Condon et al., 2015) also found that
markets and prices were the biggest barriers to production among surveyed farmers. During focus
groups and interviews there was a resounding sentiment that to grow more small grains, more local
markets were needed with higher prices. A current small grain farmer from Iowa told us, “In North
Central Iowa, it's corn, soybean country. If we don't have a solid, dependable market, [small grain

production] ain't going to happen. The $5 discount on the crop insurance—and they can do a little bit
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on ARC or PLC or whatever. But it's still not going to work if we don't have a solid market.”
Farmers explained that while small grains require fewer inputs, making them less expensive to grow,

and have the potential to market the straw, the return on investment of corn and soybeans is higher.

Finding local buyers for small grains was also identified as a barrier, as farmers explained that
their local elevators no longer buy small grains. A discontinued small grain farmer from Minnesota
recounted that he had to haul his wheat over 100 miles to find a buyer “Because otherwise the local
elevators won't even take it because it's a pain. Because they're all set up for corn and soybeans and
where are you going to put a truckload of wheat?” Many farmers said that the distances required to
haul their small grains was too far to make production economical. A current small grain farmer
from Illinois explained: “You know, I think if we're going to grow wheat, or we're going to grow
batley, whatever we can grow, I think you're going to have to look at a transportation problem...I
have to go somewhere at a distance to us. So that's a problem.” As a result of market access issues,
several farmers we spoke with have had to sell their grains on conventional (if they were organic) or
livestock feed markets at a lesser price after failing to find local buyers for their product.

Because small grain buyers are fewer, successful farm-gate sale requires looking beyond the
local elevator and, subsequently, requires more time and effort. Despite these challenges, however,
farmers saw growing demand for small grains and potential for future small grain markets. Indeed,
when asked about customer preference for local grains, one miller we spoke with shared “There's
definitely bakers in our region who want to be able to communicate [that the grain/flour is local] to
their customer base. So their customer base must be asking. And our bakers then want to be able to
communicate the message that it is local.” Farmers and non-farming agri-food professionals
suggested that building consumer markets by launching and building brands for diverse products

and byproducts, supporting more local milling and processing, promoting regionally-grown

122



certifications, and developing farmer marketing coops are key to supporting small grain markets in
the region. Policy levers such as tax incentives to both large- and small-scale food companies and
processors to source locally grown grain and limiting or taxing small grain imports can stimulate
production and encourage latent markets. Additionally, removing the corn ethanol mandate within
the Renewable Fuel Standard will likely lower the price of corn (Condon et al.,, 2015), and at the

same time make markets for other crops, such as small grains, more competitive.

Timing. Winter and spring cereals occupy a temporal niche in northern cropping systems, creating
both opportunities and challenges for farmers. Timing of planting and harvesting was the most
frequently selected factor that small grain farmers said helped them in their small grain operations
(56% of the sample), while 20% of non- and discontinued small grain farmers listed it as a barrier to
production. During focus groups and interviews, farmers emphasized the importance of a new crop
fitting well into their existing systems and explained several ways in which the timing of small grains
can be both beneficial and detrimental.

Small grain farmers appreciated the window of time after small grains are harvested that
allows for a longer growing season for cover crops. Livestock farmers noted benefits from the
longer window of time to spread manure afforded by the earlier harvest of spring planted small
grains compared to corn and soybeans. On the other hand, small grain and non-small grain farmers
alike were concerned about small grains impacting their ability to tend to their main cash crops —
corn and soybeans — especially given the widespread lack of labor.

Farmers also acknowledged that planting small grains in the spring and fall is not always easy
given the variable weather conditions in the Upper Midwest. Wet springs, a late corn harvest, and an
early frost can mean a small grain crop does not make it in the ground in time. According to a

current small grain farmer in Illinois, getting a small grain planted in the fall was, “Great in theory,
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but we've had some years where we don't get done until it's snowing. So, in a perfect world then
we're done by Halloween or first week in November. It'd be fine. But when we get those years
where we're not done [with corn harvest] until Thanksgiving or later, then, all of a sudden, it's like,
this isn't going to work. So that's probably another really big concern...is just getting the timing of

some of that stuff done.”

Equipment. Small grains require a different set of equipment to plant, harvest, and clean compared to
corn and soybeans. Equipment for small grains was the fourth most selected factor that be/ped small
grain farmers’ ability or willingness to grow them. At the same time, lack of equipment was selected
as the third most limiting factor for non and discontinued small grain farmers, just below markets
and prices. This tells us that equipment, if accessible, can be a driving force for the adoption of small
grains in the region.

Equipment is both a structural factor in that equipment for small grain production is often
outdated and difficult to obtain, and an operational factor in that many farmers no longer have
equipment for small grains and/or the financial resources to purchase it. One discontinued small
grains farmer from Minnesota explained the issue in the context of existing production systems:
“They made the corn — feeding the corn to [livestock] so easy. I mean why would you do
something else? Now all of a sudden you need another bin, you need a different planter, you need a
different seed.” A Wisconsin farmer acknowledged that if he didn’t have a nearby neighbor to help
clean their wheat, they didn’t know where they would take it; “I haven't crossed that bridge, and in
that respect then, it would be limited.”

Several farmers also suggested that they would grow more small grains if they had more on-
farm storage, which allows them to hold onto their product until they find a competitive price. A

small grain farmer from Wisconsin explained, “We can't commit to any higher paying or more
g p ) y hig ying
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diversified contracts because we don't really have good storage... If we had more storage on-farm,
that would definitely change the game a bit.” More support for, and awareness of, programs that
support purchases of equipment and on- and off-farm storage such as the Minnesota Department of
Agriculture’s Soil Health Financial Assistance Grants to purchase or retrofit soil health equipment
and the USDA-FSA Farm Storage Facilities Loan Program are needed to help farmers grow and sell

a quality product.

Regional growing conditions. Upper Midwestern weather makes growing small grains in the region more
difficult to compete with production in the Central Plains, Western US, and Canada. Higher levels of
rainfall and humidity impacts the ability of farmers to meet quality requirements specified for milling
and malting. During focus groups and interviews, farmers discussed the trouble competing with
more arid regions to the West that have fewer issues meeting standards of moisture content
(important for proper storage), mycotoxin limits (secondary metabolites produced by molds that are
toxic to humans and animals at certain thresholds), falling numbers (amount of pre-harvest
sprouting), and test weights (heft of the grain). Because of these issues, farmers were often paid less
than they expected for their small grains due to quality discounts, or had loads rejected, making their
production a less reliable source of income compared to corn and soybeans — a risk that was often
not worthwhile given their lower market prices and distant markets. When asked about what was
needed to meet test weights on oats, a common problem for oat farmers, a discontinued small grain
farmer from lowa explained, “Well, that gets into the agronomy department of developing oats,
which I think they've worked on quite a bit since I was doing it, I hope. But it's still hard to

overcome the climate, the weather, and things. That has a lot to do with it.”
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Improved small grain varieties. Access to improved small grain varieties relevant to a farmers’ geographic
region or desired markets was the third most selected factor that hefped small grain farmers’ ability or
willingness to grow small grains. Those farmers who have discontinued growing small grains and
those who have never grown small grains did not commonly report a lack of improved small grain
varieties as a barrier, although focus group and interview data suggest that this is due in part to non-
small grain farmers inexperience with small grain varieties. During focus groups and interviews, the
issue of genetics came up frequently, and farmers told us that they did not have access to the small
grain varieties, especially for organic production, that they need to be profitable.

Modern improved varieties are developed by plant breeders in a process largely external to
the farmer, thus we categorize access to them as a structural factor. Improved varieties can help
farmers increase yields and manage disease and toxins from mold and fungi such as vomitoxin,
fusarium, and aflatoxin that are particularly challenging in the Upper Midwest due to relatively high
levels of rainfall and humidity during the growing season. There was a particular focus on the need
for varieties suited to the wetter conditions of the region to compete with farmers in the Dakotas
and Canada, where much of the small grains are currently grown. A current small grain farmer from
Ilinois told us: “I think there's profit to be made [in small grains]. We just need to be looking at
different varieties...I'm not sure that we've really developed wheat, for our organic side. The
problem with the organic side is that you have no rescue, you can't go in with fungicides, you can't
go in with the herbicides, you can't go in with anything like that...I'd like to see maybe a little better,
a little different breeding program...There needs to be some new characteristics in it. Some new
varieties brought out. I mean, we're planting the same oats I did as a kid. You know, 45 years ago.”

Due to their limited acres and therefore limited profitability for private investment, small
grains in the Upper Midwest are “orphan crops”, or crops that receive little attention from the

private sector despite their importance to food security, and therefore remain largely in public sector
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breeding programs (Moore et al., 2023; Naylor et al., 2004). Consequently, many of the more
advanced biotechnologies related to plant breeding have not been applied. Public sector plant
breeders rely instead on more traditional breeding methods that, while producing less costly seed,
can take upwards of 10 years to bring a new line to market (Alahmad et al., 2022; Shelton Janie F. et
al., 2014). The small grain breeders we spoke with lamented that funding is lacking for public small
grain breeding programs, a global issue among public breeding programs that has resulted in a
decline in public plant breeders and public cultivar development (Knight, 2003; Shelton and Tracy,
2017). They explained that more sustained, long-term funding for public plant breeding is needed
along with efforts that can speed up the varietal development process at public institutions like the
Small Grains Genomic Initiative.

Still, there was a sentiment amongst the breeders that varieties developed in the private
sector with advanced breeding technologies tend to be seen as modern or cutting edge by farmers
and therefore more desirable. Most small grains, however, naturally require fewer inputs (Marshall et
al., 2013). Because small grains are primarily public sector crops, with little to no investment from
the private sector, very few examples of genetic modification exist. This makes seeds for these crops
generally less expensive, and therefore it is possible that more of the profit goes to the farmer
compared to agricultural input companies. This results in a better outcome for farmers’ bottom
lines. Promoting the low-input and low-cost nature of small grains can help reorient farmers to their

inherent benefits compared to corn and soybeans.

Livestock. Results from the correlation network analysis and focus groups and interviews showed that
livestock can help drive small grain production. We find that livestock acts as both a structural driver
in terms of the availability of livestock markets near the farmer, and as an operational driver in terms

of whether the farm chooses to have livestock on-farm. Both are due to the synergies between small
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grain production and livestock: livestock act as a secondary market for grain that does not find a
buyer, and small grain silage and straw provide a source of livestock feed and bedding. In this way,

farmers “hedge” with livestock to lower the risk of small grains production.

Food-grade production of small grains in the Upper Midwest is risky due to the difficulties
of meeting quality grade specifications required by buyers (see regional growing conditions section).
A much higher percentage of farmers in the sample (70%) grew small grains for livestock, either for
on-farm feed or bedding, sale as feed, or sale as straw, compared to those who grew for food or
beverage grade (38%). Livestock feed markets, on the other hand, have fewer quality requirements
and several farmers stated that livestock feed and bedding are the most viable markets in the region.
Many of them said that they would be more likely to grow more small grains if they had livestock
markets around them or on-farm livestock.

Livestock, however, has spatially concentrated as crop and livestock systems have decoupled
in the US (Friedman and McMichael, 1989). Iowa farmers surveyed by Weisberger et al. (2021)
reported that the decline in integrated crop-livestock systems was a major barrier to small grain and
forage production. Even in areas concentrated with livestock, however, markets for small grains as
feed are no longer common. This is likely because, as discussed in focus groups and interviews,
farmers consider small grains as slower to fatten an animal and less palatable compared to corn and
soybeans, and silage making of small grains involves more risk than corn and soybeans due to the
uncertainty of when to harvest to optimize nutrients. A dairy researcher told us, “Corn is the king,
and alfalfa is the queen. And that’s what it takes to make a kingdom...We’ve created such
specialized, very intricate systems that rely on corn and legumes that complement each other in

terms of what they give to the animals that it pushed away other possible feeds.”
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Yet, replacing a portion of corn with small grains in feed rations can lower the cost of the

ration and has been shown to support equivalent growth rates and feed efficiencies (Lammers, 2017;
McGhee and Stein, 2021). Echoing Muckey et al. (2018), more research on feed grade opportunities
for small grains should be pursued. Promoting small grains in livestock rations and greater small
grain varietal development suitable to livestock feed will help improve their potential as a livestock
feed. Moreover, reversing geographic concentration of livestock production by re-integrating crop
and livestock production on farms throughout the region will be key to providing feed markets for
small grains and to encouraging small grain production for on-farm use. Encouraging integrated
crop-livestock operations can be achieved through more technical assistance and cost share through

programs like EQIP, as well as more research on the benefits of integrated crop-livestock systems.

Cost share programs. Farmers did not commonly report that cost share programs such as EQIP or CSP
influenced their decision making; however, correlational network mapping showed that whether a
farmer said that cost share for small grains was available to them was strongly correlated with
whether they grew them. During focus groups and interviews, farmers explained that while cost
share programs do not drive their decision making, some said that the additional incentive helps. A
current small grain farmer from Wisconsin explained, “If you got that seed money or that cost
sharing or whatever, it definitely helped. Many times, you got to jump through some hoops, but
most of the time it's worth jumping through the hoops.” Yet, through focus groups and interviews it
was clear that cost share programs can be improved to realize their potential on adoption. Farmers
explained that the application processes must be simplified, greater flexibility afforded to

participants, and more funding is needed to support the programs.
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System benefits. A farmers’ belief that small grains in rotations improve the health of soils was strongly
correlated with growing small grains. Additional strong correlations found between the belief in the
soil health benefits of small grains, and the beliefs that small grains mitigate risks, reduce chemical
needs, and increase yields re-enforce that farmers understand small grains as a system with multiple
benefits. While it is clear that economic considerations are central to whether a farmer grows small
grains, to be adopted it is important that a new crop fit well into existing agricultural systems
(Lockeretz, 1988). Farmers in the study struggled to make small grains profitable in relation to corn
and soybean production, however many said they continue to grow them “on principle” due to their
benefits in a rotation. One farmer from Iowa explained that growing small grains is part of his
“conservation ethic” to ensure the health of his soils and local waterways. Other farmers discussed
the positive impact small grains had on reducing pest and disease pressure and increasing water
infiltration.

The benefits to soil health were particularly important to the farmers in our study. Surveyed
farmers recognized the soil health benefits of small grains — 46% grew small grains at least in part
as a cover crop or green manure, 59% said that the reason why they grew small grains was in part
due to the soil health benefits (the most selected reason), and 65% of respondents said that they
believed small grains in rotations improve the health of soils. One current small grain farmer from
Illinois said: “I’ve noticed that when I took this farm over seven years ago, they were not doing
hardly any small grains. And I have, you know, really stepped in to do it. And I find, I mean, we're
doing less tillage. So, you know, especially in today's market and the price of fuel, everything that's
got small grains on it, that soil seems to be much, much looser, a much nicer soil, better seed beds.
So, I think we're gaining on the corn and soybean end of it also, gaining some production here.”

Thus, while stronger markets for small grains will do the most to incentivize their use,

promoting their system benefits may also drive production, especially on marginal land. A researcher
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we spoke with summed up the sentiment: “Clearly small grains have lost ground to corn and
soybeans in the last century...if you want to advocate for it you’re not going to get it back into the
system by comparing it in one dimension...you need to put it in a whole system context...this is

how you are going to get farmers to say, yeah that makes sense.”

Synergies between small grains and cover crops. Through focus groups and interviews, the unique synergies
between cover crops and small grains emerged. Cover crops and small grains can feed into each
other in ways that support each other’s production. Cover crops act as a gateway to small grain
production; once a farmer sees the soil health benefits of a small grain as a cover crop (a crop used
to cover otherwise bare soil to reduce erosion, increase organic matter, and suppress weeds; Bruce et
al., 2022), and gain some experience growing them, they will be more comfortable taking the leap to
feed or food grade production. At the same time, small grains in a rotation can act as a “nurse crop”
for cover crops; they are harvested early enough in the season to allow time to establish a fall-
planted cover crop. Given that using small grains as a cover crop is the second most common use
for small grains listed by farmers on the survey, this may be a promising strategy to encourage small
grain production. A current small grain farmer from Wisconsin recounted, “The original times that I
grew wheat as a dairy farmer was as a cover crop. FSA was pushing it and basically, we had
absolutely no intention of keeping it for a cash crop, it was going to be destroyed in spring, but all of
a sudden you had a nice crop out there... Let's see if we can do something with it. And A and B
leads to C, and it kind of falls in place.”

Rye and barley are two small grains commonly grown as cover crops in the Upper Midwest,
however, there are few buyers for these crops. A small grain broker explained, “There's always a
little bit of an oversupply of those two, or lack of a market...It either goes into the feed market and

some of it goes into the beverage industry or the food industry, but the vast majority of it's just
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grown for a cover crop because there's no market to support it really, or very little...I actually just
think that there needs to be more market development...it's a little bit more about having a
concerted effort then for bench-top development and research and development to really go into

play. Rye could be used in a number of different capacities than what it's currently used today.”

Onrganic certification. Small grains are a viable and common way to fulfill the extended crop rotation
requirement for organic certification, and being certified organic is strongly correlated with growing
small grains. Without the ability to spray chemical pesticides and fertilizers, small grains are a strong
candidate for organic systems as they require less nitrogen fertilizer and naturally build fertility and
manage pests and weeds in rotations (Marshall et al., 2013). Organic certification is both an
operational factor in terms of whether the farmer chooses to pursue the certification, and a
structural factor in that the certification requirements decided by the USDA can be expensive and
time intensive.

Still, organic farmers struggle to make a profit from their small grains (Baker and Russell,
2017). A current small grain farmer from Illinois shared that, “The corn and beans are very
profitable, the small grains portion of the operation is where we struggle to make money...The
profitability on the corn and beans is what supports the organic operation, the small grains is what
we do pretty much because we are required to have the three-crop rotation.” Supporting the
growing organic industry would allow more farmers to receive a premium for raising a product with

resilient agricultural practices that include crop rotation.

Additional management. Extending a corn and soybean rotation to include a small grain means more
planning and work (which we identify as an operational barrier), especially since small grains do not

usually have set input packages nor the same technical or programmatic support (which we identify
y putp g prog pp y
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as a structural barrier). This is especially difficult as most farmers in the Upper Midwest no longer
know how to grow small grains. A non-small grain farmer from Illinois encompassed the sentiment
we heard across non- and discontinued small grain farmers when he explained, “I guess you get used
to what you’re doing sometimes. And maybe a better way to phrase it [is], until what we're doing
isn't working might be when we would look to do something different...We want to be known as
good farmers. So, it would have to still fit in that structure that we were getting stuff done timely, so.
And it sounds weird, but you're throwing a third thing into the operation because, I know it's not
just the planning of it. It's a different kind of spray...it's just a different part of our system in
complexity that I don't know if it would work or not.”

An agronomist echoed the farmers’ thoughts when she explained, “I just feel like one way or the
other, corn and soybean production has become the most convenient... It’s still like a level of
complexity or inconvenience that [farmers] just don't want to tackle anymore.” In addition to market
development and cost share incentives for planting small grains discussed above, greater educational
outreach to non-small grain farmers via Cooperative Extension and other agricultural professionals
is needed to emphasize the low-input, low-cost nature of small grains, their benefits in crop
rotations, and to promote systems thinking in crop rotation and planning. In addition, farmers must
know that it will pay to add small grains to a rotation to take the initial risk of adoption. More
research is needed to quantify the economic benefits of diversified rotations that include small grains
— the most common response when farmers were asked about research needs during interviews

and focus groups.

7. Conclusion

Adding small grains in crop rotations is one of the most logical ways that corn and soybean

farmers can diversify their systems, concurrently reaping a broad suite of agronomic and
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environmental benefits. Yet, through multiple methods and ways of knowing to better understand
causality, we find there are a myriad of interconnected reasons why farmers in the Upper Midwest
primarily plant only one to two crops and why diversifying to additional crops, in particular small
grains, is challenging. Farmers identified markets and prices as the most important, yet abundant
markets and high prices for corn and soybeans did not occur on their own. The proliferation of a
crop requires a multifaceted approach including action and collaboration on the part of university
researchers, Cooperative Extension, USDA, policy makers, seed companies, processors, food
companies, farmers, farmer cooperatives, farmer organizations, and commodity groups.

In the case of policy, it is important to note that while we find that the small grain-specific
elements of Farm Bill programs are less important to farmer-decision making compared to their
markets and prices, that is not to say that policies are not important. Supports for marginal crops are
less important compared to markets, but farmers in the region rely heavily on these programs for
their primary cash crops: corn and soybeans. Without them, their return on investment would be
substantially lower some years, making production riskier, and longer rotations with more crops
more economically rational. Shifting subsidies to incentivize diversification and eliminating the corn
ethanol mandate will go a long way to revalorize longer and more complex rotations. Additionally,
decreasing support to fossil fuels will start to level the playing field for crops such as small grains
that require less petroleum-based agrochemicals compared to corn.

Moreover, small grains, like most marginal crops, lack widespread advocacy organizations that
promote their interests, a broader structural factor not captured in this research that focuses on the
farmer perspective. Commodity associations similar to the Minnesota Wheat Research and
Promotion Council and the National Barley Growers could be developed in other regions and for
other small grains to promote research and development, and advocate for funding for market

development and cost share in state and federal policy. Given the lack of acreage for many small
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grains, a broader, coordinated strategy that advocates across small grains, such as the Maryland
Grain Producers Association, may be a promising way to collectively support the small grain
industry.

We conclude that to enable strong agricultural markets and support farmers to produce small
grains, it will be important to 1) invest in market development, on- and off-farm infrastructure, and
improved varieties; 2) level the playing field with corn and soybeans in terms of subsidies and supply
mandates; and 3) leverage the drivers of existing small grain acreage — certified organic production,
the integration of crops and livestock, systems thinking, and cover crop use. While the order and
importance of each is debated, just as there is a need for functional redundancy for ecosystem
resilience (Walker, 1992), there is a need for “engineered redundance” (Naeem, 1998, p. 39) in the
measures taken to change farmer behavior and the system in which it is embedded. Indeed, the
gradual growth of corn and soybeans over the last century suggests that it is not one factor that is
the key to unlocking wide-scale adoption, rather several factors that combine to move the needle.
Each factor depends on the other to create an enabling environment in which the farmer is willing
and able to adopt. Addressing each element shown to impact farmer decision making should be
undertaken simultaneously in an iterative process to ensure that small grains have the same potential

as corn and soybeans in the Upper Midwest.
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organizations and top-down policy mechanisms through the Farm Bill. Together with my project
collaborators, I find that multiple drivers and barriers exist crossing operational, structural, social,
and biophysical realms. The first chapter shows that farmer networks matter to farmer decision
making and can be especially impactful when peer exchange is paired with knowledge from experts
in a formalized network. The second chapter unpacks the specific roles the PFI network plays in
supporting a transition to conservation practices, and the most important aspects of the network
according to its member farmers. We inductively identify a “recipe of success” for farmer networks
and other organizations working with farmers to create the most change on the landscape.

The third chapter shows that a range of factors are important to farmer decision making
regarding cropping decisions in the Upper Midwest. Markets and prices, regional growing
conditions, and added management are primary barriers to adding small grains to corn and soybean
operations. Access to equipment, improved small grain varieties, and the timing of planting and
harvesting can be both drivers and barriers, depending on the farmer. Cost share programs,
livestock, organic certification, the system benefits of small grains, and the synergies between small
grains and cover crops are found to be drivers of small grain production. The availability of Farm
Bill programs specifically for small grains including crop insurance, revenue supports, and loans,
were comparatively less important.

Across Chapters 1 and 3, I find commonalities in terms of the positive association with
participation in EQIP and the adoption of conservation practices. Shown by several academic
reviews of the adoption of agricultural conservation studies (Carlisle, 2016; Knowler and Bradshaw,
2007; Prokopy et al., 2019), I provide further evidence of the important role of incentives paired
with one-on-one technical support to motivate farmers to try a new practice. Neither study finds
that individual- and farm-level characteristics of farmer age, farm size, and land ownership are

associated with the adoption of small grains or conservation practices. The inconsistency of

142



individual demographic and farm characteristics as a predictor of adoption is supported by a review
of quantitative adoption literature in agriculture by Prokopy et al. (2019).

Taken together, these studies suggest that our path forward in agriculture is not a simple
one. The cause of the ecological, social, and economic predicament of agriculture in the Corn Belt is
complex and cannot be narrowed to one set of reasons, as I hope this research has shown in some
part. As political ecologists, we are often too quick to turn to governmental action as both the cause
of and solution to issues in agriculture, to the detriment of other important factors. This focus
shields an unproductive penchant against our political system embedded in the field. Sociologists
and other scientists in the social sciences of agriculture studying adoption, on the other hand, tend
to leave out these institutional factors in favor of social ones such as networks, farmer attitudes, and
individual and operational characteristics that, while often more fruitfully engaging with the agency
of the farmer than political ecologists, cannot predict farmer behavior without a broader scope. And,
at the continued risk of some oversimplification, those in the biophysical sciences turn their
attention towards the role of agronomic and plant sciences to improve production at the field-level
and therefore encourage adoption.

I focus on two poles of change—the power of institutions to affect the behaviors of others,
and the agency of individual actors to make choices on their own free will. However, the results
show that it is not just farmer grassroots efforts nor just top-down policy mechanisms that drive
farmer decision making. It also biophysical factors that can be bettered by the work of our
colleagues in the biophysical sciences. And it is markets, an element that crosses individual,
economic, and structural fields, that must be addressed at multiple scales (from direct-to-consumer
markets to ingredients in major food brands) and by multiple parties (economists, supply chain
experts, food companies, and policy makers). It is a range of elements that evidence the complex

and multifactoral environment that shapes farmer decision making. All of these factors must be
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addressed through an iterative process using a multipronged approach to creating change, and one
that considers the true complexity of the system.

Just as there are a multitude of factors that impact farmer decision making, there are a
multitude of actions that must be taken to support farmers to transition. That is not to say that some
actions will not have more impact than others. The second part of this research finds that the small
grain-specific elements of Farm Bill programs are less important to farmer-decision making
compared to their markets and prices. Still, while supports for marginal crops are less important
compared to markets, farmers in the region rely heavily on these programs for their primary cash
crops: corn and soybeans. Without them, their return on investment would be substantially lower
some years, making production riskier, and longer rotations with more crops more economically
rational. Crop insurance, combined with the corn ethanol supply mandate in the Renewable Fuel
Standard (RES), are two key policy mechanisms that have the potential to dramatically change
agricultural production practices. However, the reality remains that the reversal of the RFS and
major changes to crop insurance lack political support and are highly unlikely in the near-term. As
leaders in agriculture increase awareness and support for these changes, especially amongst farmers
and the groups with lobbying power that represent them, we must be simultaneously working to
address other important elements shown to impact farmer decision making.

To transition to regenerative agriculture in the Corn Belt, we will need increased
collaboration across researchers, leadership in private industry, NGOs, and, and policy makers to
create improved inputs and practices for conservation agriculture, risk management tools that
incentivize diversification, processing infrastructure to support a range of farm products, peer
support and education on alternative practices through farmer networks, and sourcing commitments
from food companies to purchase local products grown using conservation practices. At a broader

scale, we must also reduce the influence in our political system of agribusiness companies that
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promote chemical agriculture within in a system of unfettered capitalism (Kloppenburg et al., 1996;
Lewontin, 1998). Regulating consolidation in agribusiness both in terms of input suppliers and
processors can help farmers receive a larger share of the profit and afford more economical ease at
which to trial different practices (Galt, 2013; Hendrickson and James, 2005).

Moving forward, I plan to continue this work in the following ways. From the small grains
study, I am in the process of developing a crop insurance for small grains fact sheet for the
University of Wisconsin Organic Grain Research and Information Network (OGRAIN), along with
a second academic paper focusing on the farm policy factors including crop insurance, cost share,
and revenue supports titled: “Our daily bread in the Heartland: What does Farm Policy have to do
with it?”” This paper will examine the history of diversification and farm safety net and conservation
programs in the US, unpack the survey, interview, and focus group data in more detail regarding
Farm Bill programs, and provide concrete policy recommendations on how to improve these
programs to support diversification from corn and soybeans to third crops like small grains. In
addition, I hope to conduct a spatial analysis using the survey data collected through this project to
understand whether proximity to urban centers, processors, and other buyers is associated with a
farmer’s decision to grow small grains.

My future research will continue to build upon my dissertation through my work in two
institutions: Purdue University and the University of Wisconsin, Madison. I began working as a
research consultant, and will soon become a half-time post-doc, at Purdue University with Dr. Linda
Prokopy through the Diverse Corn Belt project, a multi-institution USDA NIFA seeking to
understand how to support diversification from corn and soybeans in the states of Iowa, Illinois,
and Indiana. Through this project, I have expanded my focus from small grains to a range of
agricultural products that make up a diverse landscape. I will analyze farmer survey and interview

data to understand constraints and opportunities to diversification, and work with farmers and

145



project colleagues on re-envisioning a diverse agricultural landscape. I will spend the other half of
my time working as a research scientist at the Center for Integrated Agricultural Systems at the
University of Wisconsin—Madison led by Dr. Erin Silva. In this role, I will work to understand
farmers’ willingness to adopt soil health improving practices, or in other words, under what
environmental, economic, educational, and social outcomes would a farmer be most willing to
change their practices. I see this work as an all-encompassing “what’s it going to take” approach to
narrowing in on the exact scenarios that could move the needle of change in agriculture.

More research is needed to build upon this work to understand how to create the right
enabling environment in which farmers can transition to regenerative agriculture. Regarding small
grains, more work is needed to explore the ways in which markets for small grains can be developed
and promoted in the Upper Midwest. In terms of farmer networks, studies of other formal farmer
networks would be useful to understand if the facets that make the PFI network effective are shared
across other networks. At the policy end, studies are needed to assess the impacts on cropping
decisions of the removal of direct payments to farmers for commodity production, assess farmer
perceptions of the renewable fuel standard and participatory visioning of a pathway away from
ethanol markets, and compare the successful state-administered cover crop incentive program in
Maryland to programs in other states.

To create more impact and reach farmers, it will be incredibly important to conduct applied
and farmer-engaged research in addition to policy-relevant research. This entails expanding our idea
of what successful research looks like to include nonacademic publications, time spent collaborating
with partner organizations including farm organizations, and attention to how research can be co-
created with farmers. Forging partnerships with the organizations that represent the majority of the
farming population in the Corn Belt including the Farm Bureau, national and state Farmers Unions,

and corn, soybean, and livestock commodity groups to find solutions and ensure their buy-in is
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essential. It will be near impossible to change the core functioning of commodity-specific farm bill
programs and supply mandates like the RFS — those that will have the greatest impact on
agricultural practices — without these organizations on board. Building trust and finding common
ground with these groups through efforts to combat corporate oligopsony and oligopoly power in
agriculture and help farmers capture more of the profit in the supply chain is a promising start.
This research does not address all of the ways to overcome the problems of the current
agricultural landscape. But to the extent that our current systems render farmers unable to change,
this research addresses pathways to encourage farmers to make decisions that are in the best interest
of their communities and their environments in the long-term. It is my hope that the findings can
make even some impact on the ability of farmers and decision makers in agriculture to create an
agriculture filled with vibrant, diverse operations producing foods that nourish ourselves, our

communities, our livestock, and the land.
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