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ABSTRACT

There is an urgent need to produce food sustainably and minimize negative environmental
impacts using practices such as adaptive grazing to reverse the environmental degradation
caused by industrial agriculture. Therefore, understanding the factors influencing farmers’
adoption of adaptive grazing practices is crucial for encouraging management practices that
support ecosystem health and function. This case study was conducted with pasture-based
beef farms in Michigan, USA. To understand adoption, we administered an online survey to
develop context and inform an interview protocol. Subsequently, we conducted semi-
structured follow-up interviews to gather in-depth qualitative information about how social
norms, attitudes, perceptions of control and values impact: (1) farmers’ decisions to adopt
adaptive management practices and (2) farmers’ overall wellbeing. Findings revealed that
a combination of attitudes, perceptions of control and values significantly influenced farmers’
choices to use adaptive grazing practices. Social norms perpetuated by previous generations,
attitudes about finances and stewardship, and values related to preserving traditions, played
strong roles in shaping the selection of grazing management practices. Further, wellbeing
was supported by spending time in nature and farmers generally reported high levels of
wellbeing. Understanding these factors is essential for encouraging adoption of adaptive
grazing, fostering resilience and environmental regeneration.
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KEY POLICY HIGHLIGHTS

® Economic factors are not the only driver of beef farmers’ management practices.

e Multi-generational farms face unique information challenges, so targeted outreach is needed
to encourage adoption of adaptive management practices.

® Farmers’ deep love for their land and animals facilitates using adaptive management
choices because these choices benefit the ecosystem.

Introduction

In the United States, the past 50 years have signifi-
cantly changed livestock production from a focus on
animal husbandry to maximizing production regard-
less of the environmental consequences (Basu et al.
2025). Many common methods of livestock produc-
tion, such as confined animal feeding and continuous
grazing degrade the environment and exacerbate
issues, such as broken water and mineral cycles, pla-
netary warming and ecosystem destruction
(Campbell et al, 2017; Morais et al, 2025).
Grasslands coevolved with grazing animals and the
two work synergistically to maintain healthy soil and
animals (Frank et al. 1998). Grazing lands, both pas-
tures and rangelands, span millions of acres and
constitute approximately 30% of the global terrestrial
soil organic carbon stocks (Dondini et al. 2023).
Grazing management practices exist on a spectrum
from environmentally degrading to environmentally

beneficial (Teague et al. 2013; Roche et al. 2015).
When cattle spend the entire grazing season in the
same pasture and are returned to the same
pasture year after year (i.e. continuous grazing), it
results in erosion, compaction, capping and increased
percentage of bare soil (Heitschmidt et al. 1987; de
Vries et al. 2015; Sanderman et al. 2017; Dondini
et al. 2023). The other end of the spectrum, there is
evidence that cattle could also be used to heal grass-
lands (Da Silveira et al., 2025; Martinez-Garcia et al.,
2025). We refer to this end of the spectrum as adap-
tive grazing, where cattle are rotated through multiple
paddocks (i.e. subsections of a pasture or field) at
a frequency and density that are constantly adapted
to the environment to promote soil and ecosystem
health. Adaptive grazing practices are known by
many names including Mob, Management Intensive,
Adaptive Multi-Paddock and Holistic Planned
Grazing (Sherren et al. 2022). We chose to use the
phrase ‘adaptive grazing’ to capture the array of
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practices that promote soil health by minimizing
mechanical disturbance, keeping the soil covered,
maximizing diversity, building perennial systems
and being context specific (Teague et al. 2016;
Stanley et al. 2018; Rowntree et al. 2020; Wang and
Kreuter 2025). The idea of adaptive grazing aligns
with other work on adaptive management that is
often discussed in social-ecological system resilience
(West et al. 2018; Garmestani et al. 2023).

Farmers are vital to implementing adaptive graz-
ing practices that improve ecosystem health and
function across millions of acres of grasslands
(Kim et al. 2023; Jacobo et al. 2024; Morris 2024;
Monlezun et al., 2024). They are often the first to
notice and voice concern about the direction of
change in landscapes, often using language related
to production rather than explicitly about ecological
health (Leitschuh et al. 2022). However, the under-
lying driver of farmers’ management choices are
driven by a sense of place (Kreitzman et al. 2021;
Paulus et al. 2022; Alarcon-Segura et al. 2023;
Ceddia et al. 2024), and the desire to protect and
pass on the land in a better condition than it is in
currently is often a top priority (Burton 2004; Lavoie
and Wardropper 2021; Westerink et al. 2021;
Leitschuh et al. 2022).

One of the most common theories for under-
standing human behavior and decision-making is
a pyschological framework - the Theory of
Planned Behavior (TPB) (Ajzen 2012), which sug-
gests that attitudes, social norms and perceived
behavioral control inform decision-making and
behavioral outcomes. Attitudes are affective, emo-
tional and normative evaluations an individual
makes about participating in a certain behavior
(i.e. do I believe this action is good or bad). Social
norms are internalized, normative beliefs about what
is right and wrong according to society (i.e. what
behaviors are acceptable according to my commu-
nity). Perceptions of control refer to an individual’s
control beliefs about whether they will be able to
conduct the behavior (i.e. do I have the resources
I need to do this).

The TPB has been used extensively in research on
environmental conservation behaviors (Fielding and
Hornsey 2016; Bartkowski et al. 2023) and has fre-
quently been used to understand the drivers behind
farmers’ willingness to adopt conservation agriculture
practices (Knowler and Bradshaw 2007; Borges et al.
2019; Dessart et al. 2019; Sok et al. 2020). As outlined
in a bibliometric analysis of the application of the
TPB to pro-environmental behaviors, Si et al. (2019)
found that there has been wide application of TPB in
the environmental sciences and Sok et al. (2020)
conducted a systematic literature review and found
limited use of the TPB for understanding grazing
management practice adoption.

However, an important aspect that is explicitly
missing from the Theory of Planned Behavior is the
concept of values. Theories that study the relation-
ships between values and behaviors often build on
the Values Beliefs Norms Theory (Stern et al. 1991)
which was designed to help understand pro-
environmental behaviors. Specifically, the theory
states that an individual’s values, beliefs and social
context will influence what actions they take
regarding environmental stewardship. The defini-
tion of values used by Stern et al. (1991), and across
much of the environmental values literature, states
that values are deeply important, life-guiding prin-
ciples that influence an individual’s beliefs and
behaviors. Building on this definition, Schwartz
(1992) spent decades curating a list of basic
human values that are consistent across cultures
and people. These values span from self-focused
to community-focused and from being open-to-
change to risk-avoidant. To facilitate understand-
ing intrinsic human values, Schwartz developed
two surveys - the Schwartz Short and Long
Values Surveys to facilitate gathering information.

Wellbeing was identified as another important
factor for understanding behavior choices (Ryff
1989; Capaldi et al. 2014; Khalil 2018). According to
Helne and Hirvilammi (2015), human wellbeing is
dependent on the functioning of ecosystems such
that they can provide ecosystem services that support
healthy, thriving humans who will in turn take care of
the environment instead of exploiting natural
resources. As it is currently discussed, the role of
wellbeing in decision-making is similar to that of
norms, attitudes, perceptions of control and values
because it can be a driver of behavior, but wellbeing
can also be an outcome of behaviors (Brown et al.
2022; Wang F et al. 2024; Souza et al. 2025). Due to
this bi-directionality, we chose to include two mea-
sures of wellbeing that address slightly different
facets: life satisfaction (Diener 1994) and psychologi-
cal wellbeing (Ryff 1989). Psychological wellbeing is
the relationship between real and imagined self (Ryff
1989), which aligns with a eudaemonic approach to
studying wellbeing. It requires understanding
whether or not an individual is living within their
values and/or meeting their goals. Alternatively,
social wellbeing is subjective and focuses on the out-
come of interactions between positive emotions,
negative emotions and long-term life satisfaction
(Diener 1994). This sub-field is primarily focused
on feelings and emotions, with current definitions
addressing happiness, joy and feeling good (i.e. well-
being is the maximization of pleasure and the
decrease of malaise). This model aligns with hedonic
approaches to understanding wellbeing. These two
measures focus on the long-term facets of wellbeing,
such as having stable relationships, self-confidence



and achieving goals. Our goal was to better under-
stand the bi-directional relationship between grazing
practices and wellbeing - i.e. how is wellbeing sup-
ported by nature and how does caring for nature
influence wellbeing (Brown et al. 2021; Thompson
et al. 2023; Drescher et al. 2024).

To address the limitations of using each of these
theories individually, our mixed methods case study
used the framework in Figure 1 to understand how
social norms, attitudes, perceptions of control, values
and wellbeing are related to the adoption of adaptive
grazing practices and what impact these decisions
have on farmer wellbeing. By integrating the
Theory of Planned Behavior (Ajzen 2012), Values
Beliefs Norms Theory (Stern et al. 1991) and
Human Wellbeing (Ryff 1989; Diener 1994), we cre-
ated a more robust way to understand why some
farmers decide to use adaptive grazing practices,
while others do not. Further, understanding the dif-
ferent mechanisms at play will help researchers, edu-
cators and service providers tailor their outreach and
education in ways that increase the likelihood of
a farmer adopting adaptive grazing practices. This
is important because adaptive grazing management
benefits’ soil health and supports ecosystem regen-
eration (Bagheri and Teymouri 2022; Campbell and
King 2022; Githinji et al. 2023; McDonald et al. 2023;
Silveira et al. 2024). For example, farmers care deeply
about the environment and consider themselves land
stewards (Follett et al. 2025), an identity which
impacts the management practices farmers adopt
(LaCanne and Lundgren 2018; Newton et al. 2020;
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Figure 1. Theoretical framework used to guide this research
investigating how the pre-decision-making factors impact
grazing management outcomes on pasture-based beef
farms. Perceptions of control, attitudes and social norms
build on the theory of planned behavior (Ajzen 2012).
Values and wellbeing are novel additions.
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Bennett et al. 2021; Kenny and Castilla-Rho 2022;
McWherter and Sherren 2024). The integration of
wellbeing as a factor influencing farmer decision-
making is relatively new within the United States,
however research from Australia has been studying
this for several years under the FarmWell program
(Batterham et al. 2022). Results from the FarmWell
program suggest that farmer wellbeing is both an
outcome and an input for decisions about grazing
management practices (Brew et al. 2016; Brown et al.
2021).

Methods

Our goal was to investigate how social norms, atti-
tudes, perceptions of control and values are related to
the grazing management practices, and how the well-
being of pasture-based beef farmers in Michigan, USA,
is both impacting and impacted by these behavioral
choices. All research procedures were approved by the
Institutional Review Board (IRB) at Michigan State
University (MSU IRB category 45 CFR 46.101(b) 2).

We employed a sequential mixed-methods
research design (Ivankova et al. 2006), firstly distri-
buting an online survey followed by an interview with
a subset of the survey sample. This approach allowed
us to use existing and well-validated quantitative data
collection tools for TPB, values and wellbeing, and
then supplement those data with a richer understand-
ing of causality from the interviews.

Study site

There are over 100,000 beef cows in Michigan, and
the breakdown in herd size indicates that 77% of
herds are under 100 head (National Agricultural
Statistics Service 2024). Comparatively, the census
reports that at the national level only 32% of farmers
have herds under 100 head, indicating Michigan’s
average beef farm is smaller than the national average
(National ~Agricultural Statistics Service 2024).
Michigan is in located in the Great Lakes Forest
ecoregion (Bailey, 1995) with introduced pasture spe-
cies comprising cool-season (C3) grasses and legume
species, specifically orchardgrass (Dactylis glomerata),
timothy (Phleum pratense), smooth brome (Bromus
inermis), Kentucky bluegrass (Poa pratensis), alfalfa
(Medicago sativa), red clover (Trifolium pratense) and
white clover (Trifolium repens).

Survey development and distribution

The survey was structured into five sections of ques-
tions: grazing management practices (four questions;
Sherren et al. 2022), behavioral decisions (eight ques-
tions), values (10 questions; Schwartz 1992), life satis-
faction (five questions; Diener 1994) and wellbeing
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(22 questions) (Appendix 1). The wellbeing section
included the concepts of physical wellbeing
(International Wellbeing Group 2013), psychological
wellbeing (Ryff 1989), social wellbeing (Diener 1994)
and happiness (Barrington-Leigh 2017; Khalil 2018).
The survey protocol is provided in Appendix 1. The
questions covered broad topics around grazing-based
agriculture (categorical), plus questions about envir-
onmental and financial attitudes, motivations behind
management decisions and interpersonal relation-
ships (Likert). We chose these topics to explore social
norms, attitudes, perceptions of control and values
because they are fundamental to all livestock farmers
(Rivera et al. 2018; Bruno et al. 2021) and have been
found to influence decision-making in conservation
agriculture more broadly (Klain et al. 2017; Saxena
et al. 2018; Chapman et al. 2019; Sherren et al.
2022).

The questions about management practices were
a series of categorical multiple-choice questions that
described various grazing management practices to
create a spectrum of adaptive practices adoption,
which was then used to calculate an adaptive score.
These questions were originally developed by Sherren
et al. (2022) and are intended to categorize farmers
based on their grazing philosophy, cattle movements
through different pastures, the length of the grazing
period and whether they self-identify as using adap-
tive practices (i.e. using Holistic Planned Grazing,
Adaptive Multi-Paddock, Management Intensive
Grazing, etc.).

To address core elements of the framework, the
Psychological Wellbeing Survey (Ryff 2014) was utilized
to investigate social norms and perceptions of control.
The survey also included a series of Likert-style ques-
tions we designed about environmental stewardship
and financial wellness to gauge farmers’ attitudes
towards various management practices and their goals.
For values, we used the Schwartz Short Value Survey
(Schwartz 1992) to assess intrinsic values (Arias-Arévalo
et al. 2017). Finally, the General Satisfaction with Life
Survey and questions about happiness (Barrington-
Leigh 2017; Khalil 2018) were incorporated to assess
farmers’ wellbeing. Demographic information, such as
farm size, gender, age and education level, was gathered
in the final section.

The survey was initially piloted with 10 members
of the Michigan State University Extension (MSUE)
Beef Team, and all feedback was incorporated into
the final version. Subsequently, it was distributed
through six different electronic mailing lists, poten-
tially reaching 4202 farmers. These lists included:

(1) Michigan Cattleman’s Association
(2) Michigan Beef Production Digest
(3) MSUE Grazing Networks

The surveys shared through the Beef Production
Digest and the Cattleman’s Association were distrib-
uted as part of their monthly e-newsletters in October
and November 2020. Additionally, the Cattleman’s
Association sent a final follow-up email 4 days after
the November e-newsletter, including a link to the
survey and a request for participation. The four mail-
ing lists from the MSUE educators were distributed
directly through Qualtrics (2019, 2005).

The survey was first available October 20, near the end
of the grazing season for Michigan beef farmers. Emailed
individuals received a personalized link in the initial
email and received two prompts to complete the survey,
which were managed through Qualtrics (2019, 2005).
The first prompt occurred 2 weeks after the initial
email, and the second was 1 week later (Dillman et al.
2009). The survey closed on 10 December 2020. Upon
closing, partially completed responses were included in
the dataset, and all identifying information was removed.

Survey analysis

We created an adaptive score to investigate relation-
ships between social norms, attitudes, perceptions of
control and values and wellbeing among farmers with
a spectrum of adaptive management practice adop-
tion. The four questions used as a proxy for the
adaptive management practices each farmer used
were (1) Which grazing style is most similar to how
you are grazing this year?; 2. How often are cattle
moved between pastures?; 3. What is the average
length of time cattle spend in each pasture?; and 4.
Do you identify as an adaptive farmer?

All four questions were normalized using the

min-max normalization equation: (%x=Mitey)
MAXolq—MiNold

*(x — mineyy) + Minge, (Singh and Singh 2020)
adjusted to a range from zero to two. The normal-
ized scores were then summed to create the adap-
tive score, which ranged from zero to eight. This
range was chosen because it aligns with the ranges
of the other variables. A score of zero indicated no
adaptive practices were used, while an eight indi-
cated only adaptive management practices were
used.

The remaining survey questions about social
norms, attitudes, perceptions of control and values
were all Likert-style variables with a neutral center.
Data cleaning on the General Satisfaction with Life
Survey (Diener 2009) and the Psychological
Wellbeing Survey (Ryff 2014) was conducted accord-
ing to the guidelines of those authors. This involved
reverse scoring variables to ensure that low scores
were correlated with negative responses. The
Schwartz Short Value Survey (Schwartz 1992) and
motivations questions were not modified.



The data were analyzed using the Kruskal-Wallis
H test to compare variance in medians and Spearman
rho (7) correlation analysis. This was because the data
were primarily ordinal, the sample size was small and
the distribution across the adaptive score was skewed
high (Lomax 2000; Kraska-Miller 2013). All survey
data were analyzed in IBM Statistical Package for
Social Sciences version 28 (IBM Corp 2022).

Interview development and data collection

The interview protocol was written after analyzing
survey data to ensure that the interview questions
aligned with the context of pasture-based beef pro-
duction in Michigan (Appendix 2). We used a semi-
structured interview approach, as described by Hesse-
Biber (2016) and Rubin and Rubin (2005), which
facilitated participant expressing themselves in
greater depth and specificity (Creswell and Poth
2016; Young et al. 2018).

The interview protocol encompassed six sections:
farm details, grazing spaces, grazing management
practices, grazing plans and motivations, wellbeing
and social networks. The content was tailored to
each producer, and we discussed how and why they
became a farmer, the land under management, on-
farm enterprises and approaches to fencing. We then
explored their grazing plans, the number of grazing
spaces, animal movement patterns and other factors
that influence decision-making. This iterative
approach allowed us to understand participants’
social norms, attitudes, perceptions of control and
values behind management practice choices and to
investigate the feedback loop between wellbeing and
management practices.

Participants were recruited via the Qualtrics sur-
vey. The final question asked if the farmer would be
willing to participate in a phone interview. Of the 113
survey respondents, 49 indicated they would be will-
ing to be interviewed. The lead author sent an email
to all 49 individuals requesting to schedule an inter-
view, and 20 individuals consented. Interviews were
scheduled in a random order determined by
a random number generator, and the interview pro-
tocol was pilot tested with five farmers to ensure the
questions were accurate, precise and well received.
The first author conducted individual interviews
with the 20 farmers between 24 February 2021 and
5 May 2021. All participants provided verbal consent
for their interviews to be recorded and transcribed.
Real-time notes were taken during each interview,
and detailed memos were written after each interview
to capture the unique insights and questions raised by
the farmers, as recommended by Rubin and Rubin
(2005). Each recording was transcribed using online
transcription software (Otter.ai and Temi.com),
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followed by manual cleaning to ensure accuracy and
to correct any textual errors.

To ensure consistency between the farmers’ survey
results and interview content, we compared opening
questions about farm demographics and operation
style to the survey results for each farmer. The interview
included a narrative of their farming journey, discus-
sions about pastures and the on-farm enterprises they
engage in. After gaining a comprehensive understand-
ing of the physical farm landscape (context), we shifted
to questions about specific grazing management prac-
tices, the number of grazing spaces they utilize and the
reasons behind their grazing management decisions.
These questions explored the farmers’ perceptions of
control and attitudes related to management decisions.
Additionally, we delved into the farmers’ sense of well-
being, identified sources of stress and explored sources
of joy to capture nuanced insights into the lived experi-
ences of Michigan’s farmers. In the final section, we
explored social networks, including the farmers’ sources
of information and support networks.

Interview analysis

The coding process was a multi-step process that
began with deductively coding for perceptions of
control, attitudes, social norms and values as
informed by scholarly literature, and then inductively
coded with themes that emerged from the interviews
that were expressed by multiple participants. Two
transcripts were independently coded by both
authors, and the results were compared and discussed
to ensure agreement between the coders (Patton
2015). Any discrepancies were resolved through con-
sensus before finalizing the codebook and conducting
the analysis (Patton 2015). Following this validation
process, the lead author coded all interviews using
MaxQDA 2020 (VERBI Software 2019), with
a second round of coding for accuracy verification
(Patton 2015). The codebook and interview protocol
are included in Appendix 3. To protect the identity of
the farmers, all quotes were anonymized and gender
markers were removed.

Rather than a structured interview format, we
opted for semi-structured interviews that allow an
open discussion to explore themes pertinent to pas-
ture-based beef farmers, particularly on-farm enter-
prises, financial and environmental stewardship, and
management motivations. We used a multiple itera-
tion, deductive-to-inductive analysis and the resulting
code book served as a guide for contextualizing the
survey findings (Phillippi and Lauderdale 2018) and
investigating the relationship between social norms,
attitudes, perceptions of control and values and var-
ious grazing management practices. There were eight
codes applied to the interviews: enterprises; cattle/
animal details; cattle feed; farm details; pastures,



6 M. MATHISONSLEE AND J. HODBOD

paddocks, fields; coping/adapting; adaptive grazing
opinions and motivations.

To ensure that the reasons for adopting different
management practices were not solely due to external
constraints, we explicitly asked the farmers, ‘If you
wanted to make changes to your management prac-
tices, would you be able to? Why or why not?” Each
farmer responded that they could make changes if
they wanted to. Accordingly, differences in manage-
ment practices were treated as active choices rather
than externally constrained.

Results

The survey included questions about environmental
stewardship and financial wellness to gauge farmers’
attitudes towards various management practices. It
also included questions about motivations behind
management decisions and about farmers’ social net-
works. The analyses consider how social norms, atti-
tudes, perceptions of control and values influence
adaptive management practice adoption, and how
wellbeing is supported by and influencing behavioral
choices (Figure 1).

The survey was accessed by 216 farmers (5.1%)
with a total of 173 responses. Of these, 113 surveys
were completed and wused in the analysis,
a response rate of 2.7%. This rate is lower than
the average 10% response rate observed in surveys
targeting cattle producers, a rate which can exceed
20% with physically mailed surveys (Prokopy et al.
2019; Guo et al., 2023). There were no responses
from the Michigan Beef Production Digest, which
was the most robust mailing list. The demographics
aligned with the findings of the USDA 2017
Agricultural  Census  (National  Agricultural
Statistics Service 2024) as well as the 2020
Michigan Beef Industry Report (McKendree et al.
2020) with ages ranging from 25 to 79 and most
respondents were male (83%).

Survey adaptive score

The adaptive score was used as a numeric proxy for
the number of adaptive management practices being
utilized by each farmer (Figure 2). The maximum

DISTRIBUTION OF SURVEYED FARMERS ON
THE ADAPTIVENESS SPECTRUM
* Rotational

3%
18% W

2 Continuous = Adaptive

D
~ese

79%

Figure 2. Pie chart showing the groupings of farmers’ adap-
tive scores on the survey as a percentage of the total survey
respondents (N=113).

score was eight, the minimum was zero and the
average was 5.51. To be classified as adaptive, the
farm needed a score of eight, scores between 1 and
7 indicated rotational management and a score of
zero indicated continuous grazing. Rotational farmers
move their cattle at a predetermined interval, usually
based on days of grazing or forage utilization with
a set stocking density, and adaptive grazing is when
cattle are rotated through multiple paddocks at
a frequency and density that are constantly adapted
to the environment to promote soil and ecosystem
health.

Survey social norms, attitudes, perceptions of
control, values and wellbeing

Table 1 presents the questions with notable differ-
ences, their corresponding constructs from the the-
oretical framework, and the results of statistical
tests. Responses to the question ‘I consider the
potential positive impacts of my farm on the envir-
onment’ exhibited significant differences in the
medians across adaptive scores (p =0.008), accom-
panied by positive moderate correlations (p = 0.394;
p<0.001). Similarly, the question ‘T consider the
potential negative impacts of my farm on the envir-
onment” was moderately correlated with adaptive
score (p = 0.299; p=10.001), and there were differ-
ences in the median scores (p=0.023). This indi-
cates farmers with higher adaptive scores were more

Table 1. Table showing the significant differences in survey questions with a column showing which construct from the

theoretical framework is being represented.

Questions with significant differences

Theoretical construct Significance (p-value)

| consider the potential positive impacts of my farm on the environment
| consider the potential negative impacts of my farm on the environment
Looking at the future, in 5 years | expect my financial situation to improve

| did not give up trying to make big changes in my life

Respect for tradition, humbleness, accepting one’s portion in life, devotion, modesty

Obedience, honoring parents and elders, self-discipline, politeness

National security, family security, social order, cleanliness, reciprocation of favors

Compared to 5 years ago, have you become more or less happy?

Attitudes 0.008
Attitudes 0.023
Attitudes and perception of control 0.046
Perceptions of control 0.018

Values and social norms 0.031

Values and social norms 0.020
Values and social norms 0.019
Wellbeing 0.023




likely to consider both the environmental benefits
and costs related to how they manage their cattle.

Regarding financial attitudes, we observed moder-
ate positive correlations between adaptive scores and
believing the farm’s financial situation will improve
in the next 5 years (p=0.001), accompanied by sig-
nificant differences in the median adaptive scores (p
=0.046). These analyses show adaptive farmers are
more optimistic about their future financial situation
than the rotational farmers. One of the questions
investigating self-confidence and perceptions of con-
trol, ‘T did not give up trying to make big changes in
my life’, had a moderately positive correlation
between the adaptive scores and the question (p=
0.021), and there were significant differences in the
median scores (p=0.018). This suggests adaptive
farmers are more open to making changes and trying
new things.

Conversely, the questions about human values from
the Schwartz Short Value Survey exhibited moderate
negative correlations between adaptive score and tradi-
tion (p = —0.357; p <0.001), conformity (p = —0.270; p
=0.004) and security (p = —0.257; p = 0.006), accompa-
nied by significant differences in the median scores of
these values (p=0.031; p=0.020; p=0.019, respec-
tively). These results show that the only statistically
significant difference between rotational and adaptive
farmers was that rotational farmers were more likely to
hold values related to maintaining traditions (tradition),
preserving the status quo (conformity) and feeling
secure (security) than adaptive farmers. Both groups
scored high on values related to independence (self-
direction) and caring for others (benevolence).

When examining responses to the survey ques-
tions about life satisfaction, psychological wellbeing
and happiness, we found moderate positive correla-
tions between the adaptive score and being happier
now than in the past (p = 0.354), accompanied by
significant differences in the medians of adaptive
scores when comparing current to past happiness
(p=0.023). This indicates adaptive farmers consider
themselves happier now than 5 years ago.

These survey analyses reveal that the constructs of
social norms, attitudes, perceptions of control and
values and wellbeing were significantly associated with
adaptive management practice adoption. Given the
overlap and inclusion of all constructs from our frame-
work, we were confident in proceeding with the sequen-
tial interviews to provide contextualization and gain
deeper insights.

Interview adaptive score

As depicted in Figure 3, out of the 20 interview
participants, 12 scored an eight and will be referred
to as adaptive farmers. The remaining eight partici-
pants were categorized as rotational farmers because
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DISTRIBUTION OF INTERVIEWED FARMERS
ON THE ADAPTIVENESS SPECTRUM

* Rotational

= Continuous = Adaptive

60%

Figure 3. Pie chart showing the groupings of interviewed
farmers’ adaptive scores as a percentage of the total number
of interviewed farmers (N = 20).

their scores indicate that they incorporate some adap-
tive practices. Notably, none of the interview partici-
pants scored zero on the adaptive score, which limits
our ability to offer contextualization for farmers who
do not utilize any adaptive management practices.

Interview social norms: A recurring theme in the
interviews was the need to overcome social norms
and previous education regarding cattle management.
Among the 12 adaptive farmers interviewed, 7 were
first-generation farmers, while 4 of the 9 rotational
farmers were also first-generation. One adaptive
farmer explained the impacts of social norms when
they shared, {My spouse] had never been around
farming so the Holistic Management was easy [for
her]. She didnt have to unlearn anything’ (F4).
Interestingly, the impact of management practices
passed down by prior generations was not directly
related to the grazing practices. Among the multi-
generation farmers, there were discussions about the
tendency to receive knowledge from parents and
grandparents, which often led to less time and effort
invested in learning about newer grazing practices. As
stated by a rotational farmer, 1 have never actually
done much reading or sat in on a seminar. I've heard
a little bit about it, but don’t know a lot’ (F16). The
farmers who were applying adaptive grazing practices
expressed this limitation as a need to ‘unlearn’ ecolo-
gically degrading practices that were passed to them;
however, they also acknowledge the importance of
place-based knowledge and mention receiving sup-
port from prior generations about many other aspects
of farming. As stated by one adaptive farmer, {Older
neighbor] farms in a totally different way than us and
that’s okay. You know, it doesn’t prevent us from being
friendly or neighborly’ (FI9).

Interview attitudes

Adaptive farmers often discussed their attitudes
towards the benefits of grazing for soil, plants, ani-
mals and humans, which served as a foundation for
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their adaptive management decisions. They concep-
tualized raising cattle as part of a broader farm sys-
tem, although not always in these terms. For instance,
one adaptive farmer explained their attitude toward
grazing management as, ‘Healthy soil that produces
healthy plants, that sustain healthy animals ... that
really is our motivation. To improve the health of all
[parts of] the system including the customers that eat
the beef that we produce’ (F18).

One common attitude among rotational farmers
was that adaptive grazing ‘wasted forage’ because
adaptive practices encourage leaving residual forage
in the pasture to ensure a litter layer to protect bare
soil and feed microbes. Additionally, rotational
farmers were skeptical of the results described by
advocates of adaptive grazing, particularly regard-
ing their ability to reach their animal weight gain
goals. They made comments like, T don’t know if
[adaptive grazing] works in the real world where
you’re managing a bunch of cows, but it’s nice to
see it on a little/finite scale how things can turn
out’ (F16).

When asked why they chose to use adaptive prac-
tices, one adaptive farmer said, ‘We started out graz-
ing with the idea that it was the plants and the
animals, and we never gave a thought to the life
below the soil. What goes on below the soil is kind of
important and we should be paying attention to it ...
You can’t forget about soil life once you know it’s down
there’ (F13). Another adaptive farmer shared: T think
it’s unsustainable to grow, to devote so much land to
row crops to feed cows grain. I think if we’re serious
about climate change the only way forward is to be
practicing regenerative agriculture’ (F19). This attitude
was echoed by another adaptive farmer who empha-
sized, ‘If we don’t look after the environment, then
nobody does. Farmers are key to maintaining the
environment. We’ve got to protect it as much as we
can’ (F2).

However, when asked about the reasons behind
their limited adoption of adaptive management prac-
tices, the rotational farmers focused on the potential
negative impacts of management practices on the
health of their cattle. A common belief among rota-
tional farmers was that when cattle are moved more
frequently, they will not gain as much weight as a cow
who moves less or has less competition for food. One
rotational farmer explained, ‘We need to keep all the
animals that we have on our farm healthy. I think it’s
responsible farming to do that’ (F11) in response to
a prompt about why they do not rotate their cattle
through paddocks more frequently.

While all the farmers sought to ensure the eco-
nomic viability of their farms, there were distinct
differences between the rotational and adaptive farm-
ers in their expressions of these attitudes. One rota-
tional farmer shared, ‘Financially we haven’t had an

issue because my husband and I both work off-farm
jobs as well. If we had done farming full time, then
money would be a huge stressor’ (F11). Another rota-
tional farmer expressed their concern, stating, ‘there’s
way too much labor involved to ever, ever, ever be paid
for what you do’ (F16). In contrast, the adaptive
farmers said, ‘It’s been more about the soil health
because that makes animal health better, and the
animal health turns into profit’ (F4). Another adaptive
farmer further emphasized the profitability of regen-
erating pastures, stating when they reflected on the
difference in profits between their old continuous
grazing system and their current adaptive system
stating, ‘Regenerative agriculture is actually the profit-
able thing to do’ (F19).

Interview perceptions of control

In general, farmers with higher adaptive scores
tended to have a stronger sense of agency and believe
they have control over their farms. One first-
generation, adaptive farmer shared their story of run-
ning a dairy farm, explaining the challenges they
faced in making a profit using a continuous grazing
system. They mentioned that they ‘were milking 28 to
30 cows. We were bottling all of it and delivering all of
it, and it was just too much. We were making money,
but honestly, it wasn’t as profitable as what we do
now’ (F19). To address these issues, the farmers exer-
cised agency and transitioned to a pasture-based,
adaptive grazing system. Another common opinion
shared by adaptive farmers was explained as, ‘it’s
something initially that seemed counterintuitive, you
know, don’t waste the grass. But, if you pull them off
[the pasture] and supplement them some hay, you are
actually saving yourself money because you get more
grazing time off of that property’ (F5).

Interview values

Upon analysis, the interview data revealed that main-
taining familial farming traditions held a stronger
relationship with generational status than which
management practices were used. For example,
a rotational farmer shared their experience with
what it means to be a multi-generation farmer, stat-
ing, ‘We inherited the farm from my dad in 1997, and
it took us 15 years to crawl out of debt. Most people
would have, and most of my friends did, go bankrupt
and out of business ... . But this was my family farm,
and you can’t let that happen’. (F6). Adaptive farmers
discussed these inter-generational values as, T didn’t
grow up on a farm, but this farm was in our family.
We lived remotely, but we spent a lot of time on the
farm because it was my dad’s passion. My wife and
I came back to the farm in 1984° (F9). An adaptive
farmer shared, ‘My dad is still working full time on the



farm, and he is 87. He was 10 when he moved here.
Now, I am the third generation, and the farm has been
in the family for over 80 years’ (F15). Due to the
expectations and traditions of these prior generations,
farmers who are inheriting a farm often feel limited
to management practices that family members have
used in the past.

Interview wellbeing

The interview data also provided insights into the
wellbeing of the farmers. The farmers expressed
a sense of determination and resilience by overcom-
ing the challenges they faced and a deep commitment
to preserving their family farm for future generations.
When asked what they do when things on the farm
are difficult, frustrating or just generally hard, the
consensus was: ‘It’s not all perfect. There’re days
where it really sucks. There’re some days that aren’t
great, but there are many more days that are good.
And that’s my peace, my solace. And so, emotionally
I hope to continue to do it until I physically can-
not’ (F5).

Every farmer spoke about how much they enjoy
watching cattle and emphasized that raising happy
and healthy cattle is important for improving farm-
ers’ wellbeing. Interestingly, there were no differences
between the rotational and adaptive farmers in how
they described the best part of raising livestock.
When speaking about wellbeing, a rotational farmer
shared, ‘Watching cattle out in the field is one of the
most relaxing things in the world. When happy,
healthy cattle are just lying there chewing their cud,
it really doesn’t get better than that’ (F16). Another
rotational farmer expressed, There’s the “de-stressful”
aspect of having a farm instead of living in a city.
I escaped that world. I'm just literally outside walking
around. I found farming and being out here to be a de-
stressor’ (F8).

Another theme that emerged was the role of car-
etaking as a driver of farmer wellbeing. It is evident
and undeniable that many farmers care deeply about
their livestock. Regardless of management practices,
most farmers expressed a version of, T would say we
love our cows’ (F14). Adaptive farmers made com-
ments, such as ‘Sometimes the only thing that keeps us
going is our love of the land and animals’ (F10) as well
as T'm really into producing healthy meat that I know
was ethically raised. We’re super into low-stress cattle
handling as well. And we always, always, always want
our beef steers treated like kings’ (F14). The theme of
caretaking among the adaptive farmers was captured
in the quote, I love seeing an animal do what they’re
created to. I love seeing herbivores graze. I love walking
out in the evening, and checking them and seeing
everybody super happy, eating the grass, or just digest-
ing it’ (F19). This theme is related to both the act of
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caring and the aesthetic value of cattle on the
landscape.

Discussion

The results of this study indicate variations in the
social norms, attitudes, perceptions of control, and
values of farmers across adaptive scores. However,
given its exploratory nature and innovative approach
to mixed-methods research, there are few compara-
tive studies. Consequently, much of the discussion
will draw on broader research on farmer decision-
making and motivations to inform our findings.
Furthermore, we acknowledge that the adaptive
score may need refinement, yet it builds upon the
work of McWherter and Sherren (2024), Sherren
et al. (2022), and Vivas and Hodbod (2024), who
were among the first to categorize farmers based on
their responses to questions about the adoption of
adaptive grazing management practices.

Our results exhibited a distribution skewed toward
farmers implementing many adaptive practices,
which could be attributed to an over-sampling of
these farmers or indicate the need to refine the ques-
tions to better capture the decision-making processes
of diverse management styles. However, the interview
data provided such depth to the results that we con-
clude that these results can likely be generalized to
small-scale beef grazing farms across the United
States, particularly in the Great Lakes region.

Adaptive scores

The demographic composition of our sample was
similar to that reported in the 2020 Michigan Beef
Industry Report (McKendree et al. 2020), indicating
a representative sample. However, we observed
a higher-than-expected proportion of farmers adopt-
ing adaptive management practices, as evidenced by
scores of seven or higher. Whitt and Wallander
(2022) reported that the USDA estimated that
approximately 40% of cow-calf operations report
using some adaptive management practices, not
exclusively adaptive grazing. This suggests a national
shift towards more sustainable practices in grazing
management. This shift, primarily from continuous
to rotational grazing, has been observed by other
scholars such as Augustine et al. (2024), di Virgilio
et al. (2019), McWherter and Sherren (2024), and
Sherren et al. (2022). Our adaptively skewed sample
may also reflect the nature of our distribution email
lists. Individuals who sign up for the MSUE mailing
lists tend to be attending courses focused on improv-
ing soil health and adaptive management. The Beef
Digest and Michigan Cattleman’s newsletters targeted
a broader range of farmers who adopt a variety of
grazing management practices but had limited
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engagement, which impacted the generalizability of
our results.

In recent years, Ajzen, the creator of TPB, co-
authored an article about the use of the TPB in
agriculture research, and the authors suggest that
one of the most important aspects of using the con-
struct is to ensure there is a pilot study conducted to
gain contextual clarity (Sok et al. 2020). This is
important for ensuring the right questions are being
asked about the behaviors to elicit norms, attitudes
and perceptions of control. This study provides
unique insights into the factors that influence deci-
sions about grazing management and benefits scho-
lars who aim to use the TPB as a survey for structural
equation models. The results discussed below will
also help scholars, educators and service providers
to better understand, first why farmers use particular
management practices, and second how to encourage
the use of adaptive, environmentally beneficial man-
agement practices.

Social norms

In the interviews, we found that the farm’s genera-
tional situation was crucial in understanding the var-
iations in social norms. Since this was a theme that
emerged in the interviews, we had not included
a question in the survey to quantify the differences
in generational status, so thus cannot make compar-
isons between generational situations. This is an area
for future research to explore the potential conflation
between values and social norms unique to multi-
generational operations. The interview data provided
rich examples of how generational shifts influenced
grazing management practices. This aligns with the
findings of Coon et al. (2020) and Maseyk et al.
(2021), who concluded that social norms and atti-
tudes have the most significant impact on the adop-
tion and implementation of adaptive management
practices by generational farmers. Previous research
has highlighted the importance of social connections
in encouraging the adoption of adaptive management
practices (Eaton et al. 2022; Fernandez-Giménez and
Wilmer 2024; Berthon et al. 2025). These studies
generally suggest that having trusting relationships
best facilitates change (Bodin et al. 2020; Pierrette
Coulibaly et al. 2021; Joshi et al. 2024; Ranjan et al.
2024). Additionally, it is very important to consider
the role of place-based and traditional wisdom and
intergenerational learning in sustainable resource
management. Many studies have shown that a deep
understanding of the natural world, rooted in rela-
tional thinking and time-adapted wisdom, have sig-
nificant potential for combating climate catastrophe
(Goralnik et al. 2014; Wyllie de Echeverria and
Thornton 2019; Gross et al. 2025).

Attitudes

There is growing research on farmers’ attitudes
toward adaptive grazing and conservation agriculture,
which indicates a strong connection between farmers’
attitudes toward nature and the management prac-
tices they use (Popovici et al. 2023; Savari et al. 2023;
Drescher et al. 2024; Moreno-Perez et al. 2025). The
idea that it is important to preserve the health of the
pasture and avoid over-grazing, even at the expense
of needing to purchase hay and take cattle off of the
pasture, is a belief shared by many adaptive farmers.
These findings indicate stewardship attitudes and
love for nature, a finding similar to Monlezun
(2023) and Pascual-Rico et al. (2021), who state that
farmers’ attitudes toward their cattle greatly impact
their management practices. Our findings also align
with broader knowledge about the role of environ-
mental attitudes in promoting conservation behaviors
(Otamendi-Urroz et al. 2023; Curll et al. 2025).
Ultimately, it will be important to appeal to the
attitudes farmers have toward caring for the land to
encourage the adoption of adaptive management
practices.

During the survey and interviews, farmers had
varying perceptions of their financial situation, both
positive and negative. Some scholars argue that
finances are the primary barrier to transitioning to
adaptive management (Baumgart-Getz et al. 2012;
Reimer et al. 2014; Thompson et al. 2014; Lu et al.
2022), but they also acknowledge the nuances related
to perceptions of control and attitudes regarding each
farmer’s unique context. We found that attitudes
toward their financial situation varied across adaptive
scores, with adaptive farmers generally having more
optimistic attitudes than rotational farmers. The
interviewed adaptive farmers did not report more
financial security, rather they often discussed how
limited they were by their finances. As such, we
concluded the financial optimism is an attitude rather
than a perception of control. While we could not
directly compare financial attitudes to grazing man-
agement practices, literature suggests that higher eco-
nomic performance is associated with the adoption of
more conservation practices, particularly in degraded
landscapes (Lu et al. 2022; Taramuel-Taramuel et al.
2023).

Perceptions of control

Ensuring that farmers have the confidence and
resources required for implementing management
changes is crucial for the successful adoption of
adaptive grazing practices (Brown et al. 2022; Lu
et al. 2022; Lalani et al. 2023). While all interview
participants said they would be able to make
changes to their management practices if they



desired, different perceptions of the benefits and
costs of adaptive management were important con-
siderations for the farmers (Floress et al. 2018;
Church et al. 2020; Prokopy et al. 2020), we suggest
further investigation to better understand contextual
constraints, such as land availability and accessibil-
ity, financial capitol and challenges, such as access to
water that are commonly cited as factors that limit
management changes (Wagner et al. 2023; Kazanski
et al. 2025).

Summarizing the constructs from the TPB, we
found ample evidence of social norms, attitudes
and perceptions of control that both limit and
facilitate the adoption of adaptive grazing prac-
tices. This confirms the claims made by Ajzen
over the years that the three universal drivers of
behavioral intentions, what we refer to as deci-
sion-making, are necessary for understanding
why people behave certain ways (Ajzen 2012; Sok
et al. 2020). However, we expanded the construct
and included the factors of values and wellbeing in
the precursors to better capture the variety of
factors influencing behavior choices.

Values

Family traditions emerged as a major influence on
farmers’ management practices. The survey results
revealed that rotational farmers were more likely to
prioritize values related to honoring traditions and
maintaining the status quo. Interviews further under-
scored the connection between generational status
and choice of grazing management practices.
Carrying on tradition was often discussed in the
context of passing the farm on to the next generation
in the family or to a new farmer. The specific piece of
land occupied by the farm was a source of immense
pride on multi-generational operations, however
there is also genuine fear about not the financial
viability of farming and whether or not the farm
business will survive for future generations. Hayden
et al. (2025) and Zmija et al. (2020) emphasized the
importance of generational knowledge transfer and
cooperation between retiring and incoming genera-
tions in safeguarding small farms during these gen-
erational shifts. Additionally, the literature on
conservation agriculture practice adoption aligns
with these findings, suggesting that new farmers are
more likely to adopt conservation farming practices
than multi-generation farmers who tend to prioritize
maintaining the conventional approaches inherited
from prior generations (Baumgart-Getz et al. 2012;
Liu et al. 2018; Prokopy et al. 2019).
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Wellbeing

There were no differences in the median scores for
long-term life satisfaction between management
styles, with scores indicating overall satisfaction
with life. However, adaptive farmers reported higher
levels of happiness now compared to 5 years ago and
the interviews consistently highlighted the beneficial
effect that spending time in nature has on farmers’
wellbeing. The wellbeing benefits of spending time
in nature are well established in broader human
wellbeing research (Riechers et al. 2021; Benessaiah
and Chan 2023; Moller et al. 2023; Reyers and
Bennett 2025). Farmers generally had a deep appre-
ciation for nature and found it calming to spend
time in their pastures. Throughout the interviews,
farmers expressed their love for nature and their
care for animals. More research is needed about
wellbeing because many farmers emphasized how
the animals positively influenced their personal well-
being, a finding that is echoed in by other wellbeing
scholars (Brown et al. 2021; Sherren et al. 2022),
particularly in the study of how connecting with
nature improves mental and physical health
(Sundermann et al. 2023; Farki¢ et al. 2025; Morris
and Morris 2026). However, some research has indi-
cated there is no direct relationship between adap-
tive practice adoption and farmer wellbeing (Vivas
and Hodbod 2024), thus more research is needed.

Implications for adaptive grazing management

Our findings revealed each farmer’s attitudes, percep-
tions of control and values significantly influenced
their choice to use adaptive grazing practices, thus,
understanding these factors is essential for encoura-
ging adoption. Social norms inherited from previous
generations, attitudes about finances and livestock
stewardship and values related to preserving tradi-
tions played strong roles in shaping the selection of
grazing management practices. Lastly, wellbeing was
supported by spending time in nature and farmers
generally reported high levels of wellbeing. As such,
encouraging and increasing the adoption of adaptive
grazing management requires educators and service
providers use language and examples that align with
a variety of farmer values, norms, attitudes, percep-
tions of control and wellbeing goals. Through this
approach, it will be possible to regenerate grazing
lands and improve social-ecological wellbeing of live-
stock farms in Michigan and the United States more
broadly due to the increased adoption of adaptive
grazing practices.
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Conclusions

These results show that when working with farmers
who graze beef cattle, helping them see the farm as
a system and encouraging them to reflect on why they
use certain management practices has the potential to
increase the adoption rates of adaptive grazing practices.
According to the data, adaptive farmers placed more
emphasis on considering environmental impacts, feeling
confident when making changes and improving their
wellbeing through land-animal relationships. Future
research should explore social norms and values related
to multi-generation farming, especially as we face the
generational shift in agriculture. Current research on
overcoming barriers to adoption highlights changes in
education, such as language shifts and building social
networks across management styles.

While not within the scope of this article, it is
important to note that since collecting these data the
field of farmer decision-making has exploded and there
are many scholars bringing awareness to the different
stages and transitions of switching from a continuous to
rotational to adaptive grazing system. As with other
behaviors, the more practice and exposure a farmer
has to a certain behavior the more familiar and com-
fortable they become. In future analyses, it is worth
investigating how the length of time using a given set
of management practices influence farmers’ attitudes
and perceptions of control toward adaptive manage-
ment and how managing adaptively over longer periods
of time influences farmers” wellbeing.

When encouraging behavior changes, highlighting
adaptive grazing’s role in improving ecosystem health
and sustaining personal wellbeing is valuable. By
shifting from purely economic discussions to conver-
sations and education about soil-plant-animal-
farmer interconnectedness, we can help farmers
achieve their goals and support the health of the
whole social-ecological system. This research adds
to a growing body of literature claiming humans’
conservation behaviors are based on social norms,
attitudes, perceptions of control and values, as well
as to the research specifically about the role of sys-
tems thinking in the adoption of adaptive grazing
management. In summary, while the specific conser-
vation practice may change, any farmer who is mana-
ging an ecosystem adaptively will benefit from
considering social norms, attitudes, perceptions of
control and values, and wellbeing when making deci-
sions about management practices.
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