Introduction

Environmental stewardship, which involves key activities assumed by individuals and
groups to ensure key outcomes in a variety of social-ecological contexts (Bennett et al., 2018),
plays a critical role in ensuring the sustainability of the essential food and fiber system. Tied
directly to these stewardship activities are best management practices (BMPs) that are designed
to reduce non-point source (NPS) pollution, such as nutrient runoff from production agriculture,
and increase overall water quality goals (Jain & Singh, 2019). Agricultural and conservation
agencies recommend these practices to farmers, and include strategies, such as developing
nutrient management plans, planting cover crops, and reducing tillage (Campbell et al., 2011;
GASWCC, 2013). Of course, as production demands increase to meet the needs of a growing
population, fertilizer and pesticide use have also increased in recent decades (Nesme et al.,
2018). Increasing inputs have resulted in ecological damage and water quality impairments as the
soil is unable to absorb the excess nutrients, which leads to NPS pollution (Lu & Tian, 2017; Lun
et al., 2018; Sutton et al., 2011).

While agriculture is not alone in contributing to NPS pollution, common agricultural
practices, such as deep tillage and intensive fertilizer and pesticide application, have been found
to negatively impact the environment through water quality impairments and soil degradation
(Bhan & Behera, 2014; Bopp et al., 2019; Sun et al., 2012; USDA, 2009). Throughout the U.S.,
agricultural NPS pollution remains a prevalent issue (EPA, 2017) and has been linked to
negative consequences among watersheds throughout the Southeast (Garcia et al., 2011; Nagy et
al., 2011). This has led many Americans to believe that farmers put profits ahead of
environmental stewardship (Harris, 2002). While American farmers tend to consider themselves
as good stewards of the land (Ahnstrom et al., 2009), the adoption rates of BMPs among farmers
are highly varied throughout the U.S. (Wade et al., 2015), which has led to declining water
quality and serious concerns from policymakers (EPA, 2017; Llewellyn, 2007; Ribaudo, 2011).
Calls for higher adoption of BMPs have increased significantly in recent years as more attention
has been focused on NPS pollution from agricultural runoff in the U.S. (Cassman & Grassini,
2020; Pretty & Bharucha, 2014).

BMP adoption among farmers across the U.S. has often been approached using
incentivization that includes command-and-control regulations; voluntary environmental
programs; and economic instruments such as input taxes, ambient taxes/subsidies, government
financial assistance, tradable water quality permits, liability rules, and performance bonds (Dowd
et al., 2008). In Georgia, the Georgia Soil and Water Conservation Commission GASWCC) and
other state agricultural agencies work together to create a list of BMPs that serves to inform
farmers and encourage voluntary adoption through highlighting the effectiveness of these
practices in protecting water quality, as well as providing the relative cost of implementing the
practices (GAEPD, 2019; GASWCC, 2013). An example of a needed area for increased BMP
adoption in Georgia is in conservation tillage, which increased 5% between 2012 and 2017, but
only accounts for 49% of all harvested cropland (NASS, 2019).

Despite decades of substantial research and promotion efforts made by government and
non-government programs, consistent predictors of BMP adoption behavior are lacking. Yet, to
achieve the water quality goals set forth in the U.S., increased adoption of BMPs is needed
(Baumgart-Getz et al., 2012; Burton, 2014; Palm-Forster et al., 2017; Ribaudo, 2015). Further, a



more insightful understanding of farmers’ perceptions of BMPs is essential for future
policymaking and outreach efforts (Braito et al., 2020; Dessart et al., 2019).

Research Gap

Many scholars have explored the decision-making process related to BMP adoption by
examining various influential factors such as behavioral, social, economic, structural, and
ecological variables (Akkari & Bryant, 2017; Baumgart-Getz et al., 2012; Bopp et al., 2019;
Feder et al., 2011; King & Baker, 2018; Prokopy et al., 2019; Reimer et al., 2012). While the
majority of BMP adoption studies have taken place in the Midwest and Mid-Atlantic regions of
the U.S., recent studies in the Southern U.S. are limited (Adusumilli & Wang, 2018; Quintana-
Ashwell et al., 2020; Yehouenou et al., 2020), and none have taken place in Georgia. Regardless
of geographic location examined, there is no consensus on what generally influences farmers’
attitudes and willingness to adopt certain BMPs (Reimer et al., 2012; Wilson et al., 2014). A
further review of the literature identified that economic and farm management needs, as well as
current and previous experiences with conservation practices, are common motivations, but they
can also serve as barriers to adoption (Ranjan et al., 2019). In addition, extrinsic factors like
financial incentives and socio-economic demographics have been shown to influence decision
making and were the primary focus of many studies in recent decades (Burton, 2014; Drost et al.,
1996; Rodriguez et al., 2009). Further, results from applied communication research examining
BMP adoption suggest the use of community-based social marketing (King et al., 2017) as well
as visual cues to help information processing (King & Baker, 2018) among livestock producers
in Kansas and Oklahoma. While these variables and strategic approaches provide a more in-
depth view to adoption, focusing on these alone is not sufficient to predict or ensure adoption.
Czap et al. (2015) and Floress et al. (2017) argue that, to better understand the process of
influencing adoption, it is important to consider cognitive and socio-psychological factors.
However, while these factors—which are arguably the most complex—can influence farmer
decisions, they are often left out (Liu et al., 2018; Martinez-Garcia et al., 2013; Zeweld et al.,
2017).

A shift in the literature has placed an emphasis on investigating the role of intrinsic
variables on decision-making (Daxini et al., 2018; Greiner & Gregg, 2011; Lalani et al., 2016;
Reimer et al., 2012; Yoder et al., 2019). For example, Meijer et al. (2015) investigated the role of
attitudes, knowledge, and perceptions in farmers’ adoption of new agricultural technologies in
sub-Saharan Africa to determine if these intrinsic factors along with extrinsic factors predict
decision-making. Bopp et al. (2019) examined how both intrinsic and extrinsic factors impact
farmers’ decisions. Further, multiple attempts to synthesize the literature has not resulted in
identifying a single factor that consistently predicts adoption behavior (Baumgart-Getz et al.,
2012; Knowler & Bradshaw, 2007; Prokopy et al., 2019; Ranjan et al., 2019). Finally, the
majority of conservation practice adoption research has been confined to quantitative data, which
has limited the ability to bring new perspectives to this field (Prokopy, 2010; Reimer et al.,
2014). Therefore, despite the recent literature growth on conservation practice adoption, there is
still a need to consider underutilized methodologies in this area of inquiry (Liu et al., 2018;
Ulrich-Schad et al., 2017), specifically examining major row crops in the Southeastern U.S. like
cotton and peanuts.

Purpose and Research Questions



With a combined farm gate value of over $1.6 billion, the production of cotton and
peanuts play a vital role in sustaining Georgia economy (Kane, 2021). This major contribution to
the state economy and its rural communities provides evidence for the critical need to sustain the
production of these two crops for the future by using BMPs (Mishra et al., 2018). As climate
change and projected population increases require agriculture to adapt and become more
efficient, cotton and peanut farmers face a growing challenge to increase productivity while
simultaneously balancing environmental stewardship. One potential avenue to propel the use of
sustainable agricultural practices in Georgia cotton and peanut production is to provide
policymakers, researchers, and practitioners, such as the National Resources Conservation
Service (NRCS) and Cooperative Extension with a stronger comprehension of the perceptions
farmers have toward conservation practices and how these are tied to the decision to adopt or
reject them. Behavioral insights of farmers not only benefit practitioners who seek to increase
conservation practice adoption, but these insights can also provide important contributions to
policymakers by informing future agricultural policy decisions that can potentially boost
environmental stewardship (Dessart et al., 2019). This is especially true when considering efforts
from agricultural practitioners to persuade farmers to voluntarily adopt conservation practices.

Therefore, this study explores the perspectives of farmers in southwest Georgia with the
following research objectives: (1) explore farmers’ perceptions of best management practices,
and (2) determine which aspects of farm management farmers identify as having the greatest
influence on their decision to utilize best management practices.

Conceptual Framework

This study utilized the Theory of Planned Behavior (TPB; Ajzen, 1991), which provides
a conceptual model for understanding the socio-psychological factors that influence behavior.
Empirical evidence demonstrates that previous research has successfully utilized the TPB to
explore farmers’ decision-making and explain behavior (Bonke & Musshoff, 2020; Borges et al.,
2014; Despotovic et al., 2019; Senger et al., 2017).

The central tenant of the TPB framework posits that intentions are the primary driver of
behavior, and intentions are influenced by an individual’s attitudes, subjective norms, and
perceived behavioral control (Ajzen, 1991). Further, intention is first impacted by attitudes, or an
individual’s overall favorable or unfavorable assessment of a behavior (Ajzen, 1991). This
evaluation of the behavior is dependent on an individual’s beliefs and perceptions of the
behavior. Therefore, in the context of this study, if a farmer has more positive attitudes toward
BMPs, the greater their intention will be to adopt them. The second construct, subjective norms,
is a social factor that encompasses all social pressures an individual may feel regarding their
decision to perform or not perform the behavior (Ajzen & Fishbein, 1980). This directly
correlates to how the attitudes of other people can influence an individual’s perception of the
behavior. For example, if a farmer feels like they are under social pressure from their friends and
family to adopt BMPs, they will be more likely to adopt these practices.

Perceived behavioral control is the third construct of the TPB that refers to the ease or
difficulty an individual feels toward performing a behavior (Ajzen, 1991). This construct
includes both the confidence a person has in themself to perform a behavior, and the access a
person has to non-motivational resources such as time, relevant experience, and money (Ajzen,
1991). In the case of BMPs, if a farmer feels that they have enough resources, which places the



decision to adopt BMPs under their control, they will be more likely to have an increased
intention to adopt BMPs.

While there has been success and wide application of studies using the TPB framework to
examine farmers’ behavioral intentions (Bechini et al., 2020; Daxini et al., 2019; Hall et al.,
2019), subsequent studies have attempted to extend this theory with the inclusion of two
additional constructs—moral norms and knowledge (Ataei et al., 2021; Bagheri et al., 2019;
Chen & Tung, 2014; Hou & Hou, 2019; Tama et al., 2021). The addition of the constructs is
intended to bring a higher predictive power to the model; and recent literature demonstrates an
application of this extended model in agricultural research examining farmer behavior (Bagheri
& Teymouri, 2022; Maleksaeidi & Keshavarz, 2019; Pandi et al., 2021; Rezaei et al., 2018).

The additional construct of moral norms is included in this study to account for the
influence of personal values and moral considerations that farmers face in their work. For this
study, moral norms are defined as the moral commitment felt by farmers toward adopting BMPs
(Bamberg & Moser, 2007). As higher levels of knowledge can influence farmers conservation
behavior (Tama et al., 2021), the construct of knowledge in this study refers to the knowledge a
farmer has regarding recommended BMPs for cotton and peanut production. While this study
does not seek to test this theory, this conceptual framework was used to guide the development
of the data collection instrument used to measure the viewpoints farmers hold regarding BMPs.

Because this study attempts to consider a deeper dive into participant subjectivity
regarding the named TPB constructs, TPB was combined with Q methodology (Brown, 1980;
Stephenson, 1953; Watts & Stenner, 2012). This methodology helps structure the framing of
questions and the organization of the broad range of opinion statements presented to participants
to organize according to their beliefs (Atkins, 2020; Mckenzie et al., 2011). The decision to
combine Q methodology with the TPB enables a robust mixed methods research design that is
well-organized and widely representative of the range of potential opinions about the topic being
investigated. It also enables a grouping of perceptions to be considered when developing
outreach and engagement messages and strategies with farmers.

Methods
Q Methodology Background

Q methodology is a mixed method approach that examines first-person perspectives to
capture a more comprehensive story of the issue at hand (Brown, 1980; Stephenson, 1953; Watts
& Stenner, 2012). With the foundation of this approach stemming from inverted factor analysis,
William Stephenson (1953) developed this tool to analyze the similarities and differences
between individual perspectives and compare the intercorrelations of these viewpoints among a
group of subjects. These perspectives of the subjects are loaded onto factors that represent the
overarching viewpoints of the group of subjects to then be analyzed holistically (Watts &
Stenner, 2012). This comprehensive measurement of viewpoints is meant to provide a systematic
analysis of individuals’ subjectivity through an exercise known as a Q sort, where the
participants sort a list of opinion statements based on a given topic.

The series of opinion statements used in the Q sort are referred to as the Q set that is
intended to be a thorough list of statements encompassing all potential viewpoints on the topic
being studied. In the Q sort, subjects are asked to arrange the set of statements on a forced-choice
frequency distribution grid based on their level of agreement or disagreement with each



statement. This grid includes a space for each statement and allows subjects to rank-order
statements in an approximately normal distribution. Once the sorting exercise is completed by
participants, the arrangement of the completed Q sort is documented and evaluated by the
researcher through factor analysis. Following the statistical analysis, researchers then apply a
qualitative lens to interpret the factors and provide a thorough explanation for each factor array,
which shows an averaged or composite Q sort for each significantly loaded factor to represent
the perspectives within these, and to uncover any overlap and nuance between factors (Watts &
Stenner, 2005; Watts & Stenner, 2012).

Q methodology is completed in five steps; (1) concourse development and the selection
of statements to be used in the Q set, (2) development of the P set, (3) the Q sorting process, (4)
data analysis consisting of correlations and factor analysis, and (4) interpretation of the analysis
to identify themes found from the data (Mckeown & Thomas, 2013). While this method allows
for the systematic analysis of subjectivity—capturing an individual’s attitudes, beliefs, opinions,
and the like (Brown, 1993; Taheri et al., 2020)—it also reduces researcher bias by eliminating
leading questions and not relying strictly on the interpretive skills of the researcher (Mckeown &
Thomas, 2013). This increases the robustness of the process as compared to other methods that
try to measure subjectivity (Cross, 2005).

Q methodology demonstrates an attempt to identify patterns in the subjective viewpoints
of collective groups of individuals rather than across entire populations (Coogan & Herrington,
2011), which supports the call to utilize it in agriculture communication research (Leggette &
Redwine, 2016). Further, it has become more common in farmer adoption literature regarding the
examination of nuanced contexts of conservation practices (Alexander et al., 2018; Forouzani et
al., 2013; Lehrer & Sneegas, 2018; Pereira et al., 2016; Schall et al., 2018; Taheri et al., 2020),
production decisions (Alexander et al., 2018), best management practices (Bumbudsanpharoke et
al., 2010), farmer management styles (Brodt et al., 2006; Fairweather & Klonsky, 2009; Pereira
et al., 2016), and other areas of farmer perceptions in agricultural and environmental science
research (Davies & Hodge, 2007; Kristensen & Jakobsen, 2011; Kvakkestad et al., 2015).

Development of the Q set

To ensure the emphasis was placed on the most relevant BMPs for cotton and peanut
production in Georgia, a BMP list was derived from two sources: the GASWCC manual on best
management practices and informal interviews with University of Georgia Cooperative
Extension cotton, peanut, and conservation specialists. Therefore, the eight selected BMPs
examined in this study are represented in Table 1.



Table 1
Recommended Best Management Practices for Georgia Cotton and Peanut Production

Best Management Description
Practices (BMPs)
Cover Crops A practice that includes using close-growing grasses, legumes, and

forages as a temporary cover to reduce soil erosion, capture and use
excess nutrients, and improve soil quality

Crop Rotation A planting system in which different crops are planted in a recurring
sequence on the same fields

Nutrient Management A planning and record keeping process to assist farmers with
Plans improving the management of nutrient use for higher efficiency and
a reduction of nutrient runoff

Conservation Tillage The use of any tillage system that maintains at least 30% residue
cover on the soil surface after planting; this includes mulch tillage,
strip tillage, no-tillage, reduced tillage, and ridge tillage

Field Borders Permanently vegetated borders established around fields and
pastures to reduce soil erosion, protect water quality, provide
wildlife habitats, and stabilize streambanks and channels. This also
includes hedgerows, riparian forest buffers and critical area planting

Water and Sediment An impoundment constructed to temporarily capture runoff, trap

Control Basins sediment, reduce soil erosion, and improve water quality. This also
includes irrigation land leveling, underground outlets, irrigation
recovery systems, subsurface drains, and alternative water systems

Irrigation Water A management plan designed to efficiently use irrigation water by

Management determining and controlling the rate, amount, and timing of
irrigation water. This also includes the use of microirrigation,
sprinklers, and other precision irrigation technologies.

Integrated Pest A management plan that uses environmentally sensitive practices to
Management control weeds, insects and disease on fields and pastures to reduce
negative effects on humans, soil, and water quality

Following the development of the BMP list, the initial concourse, or statements generated
in an attempt to cover all available opinions relating to the list, was created from an extensive
review of the literature (Braito et al., 2020; Brodt et al., 2006; Lehrer & Sneegas, 2018; Pereira et
al., 2016; Prokopy et al., 2019; Reimer et al., 2012; Rezaei et al., 2018; Taheri et al., 2020). This
initial list included 200 statements, which one member of the research team organized into six
categories (attitudes, subjective norms, perceived behavioral control, intentions, knowledge, and
moral norms) according to the framework of an extended TPB model (Ajzen, 1991). Two other
team members reviewed this organization for accuracy within the extended model.

The research team then reviewed the statements for redundancy, as well as applicability
within the identified BMPs (Table 1). This resulted in the concourse reduced to a Q set of 47
statements reflecting a diversity of influential decision-making variables for farmers’ BMP
adoption. The reduction process also ensured that the Q set was evenly dispersed among the six



categories. After this Q set was established, two research design experts reviewed and further
refined statements to reduce overlap and ensure clarity. Further, the University of Georgia
Institutional Review Board (IRB) approved the study design in December 2021.

P set and Procedures

Unlike quantitative studies, the sample size for Q methodology is recommended to be
much smaller with an emphasis on capturing various viewpoints to enhance quality; thus, the
number of participants, or P set, is commonly that of half the number of opinion statements.
However, the P set is also determined once a salience of potentially unique viewpoints is reached
(Brown, 1980; Mckeown & Thomas, 2013; Watts & Stenner, 2005). While this does add some
bias into the findings, it should be noted that this approach does not create generalizable
conclusions but rather seeks to reveal the different perspectives that exist within a certain
population (Brown, 2019).

For this study, 21 cotton and peanut farmers in southwest Georgia were selected through
purposive convenience sampling to ensure the inclusion of a wide variety of farmers who
produce cotton and/or peanuts. Typically, in Georgia, most farmers follow a two-year cotton and
one-year peanut crop rotation to promote soil health. While planting both crops was expected, it
was not a criteria in the sampling. The goal of this type of sampling was to include different
perspectives on BMPs through sampling across a population of farmers with different
backgrounds, experiences, and farm characteristics. Using these inclusion criteria, all
participating farmers in this study were identified by Extension agents in 17 counties located in
the southwest Georgia Extension district.

For context, each participating farmer was provided the list of BMPs (Table 1) and then
asked to perform the Q sorting exercise, followed by a researcher-led interview at each of their
farms during February 2022. These meetings with participants ranged from 30 minutes to 1.5
hours. Participants first completed a pre-sort demographic questionnaire before being given an
instruction sheet, paper statement cards with corresponding numbers, and a blank sorting grid
(Figure 1).



Figure 1
Quasi-normal Distribution Grid

«— Most unlike your view Neutral Most like your view —

-5 -4 3 2 -1 0 +1 +2 +3 +4 +5

Note. Values are ranked in a range from -5 to 0 to +5. A total of 47 statement items can be
accommodated on this illustrated distribution.

To complete the Q sorting exercise, the participants read through all 47 opinion
statements and placed the statements into three piles according to their agreement, neutrality, and
disagreement. The participants then ranked the statements on the Q sorting grid from most unlike
their view (-5) to most like their view (+5), with neutral (0) in the center of the forced-choice
frequency distribution (ex: ‘S12: -3”). Participants completed each of these steps in the exercise
by responding to the guiding question, “What are your views on best management practices for
cotton and peanut production?”” Each participant was allowed to ask questions and think out loud
during the Q sorting exercise (Watts & Stenner, 2012). Following the conclusion of the Q
sorting, the researcher interviewed each participant, asking them to discuss the rationale for their
sorting of statements and provide any additional thoughts or opinions they had about the
exercise. Each interview was recorded and field notes were captured. All recordings were only
identified by letter labels to maintain confidentiality (ex: ‘participant A’).

Statistical Analysis

Following data collection, pictures were taken of each completed Q sorts before being
uploaded into the software Ken-Q Analysis Desktop Edition v.1.2.1 (KADE; Banasick 2019) for
analysis. An intercorrelation matrix was constructed to calculate the positive or negative
relationships between each of the individual Q sorts. The matrix was then factor-analyzed on a
by-person basis using principal components analysis (PCA) to identify correlations. To identify
statistically significant factors and groups’ very similar perspectives across Q sorts into
corresponding factors, eight unrotated factors were initially yielded, accounting for 71% of the
total variance. These factors consisted of merged Q sorts representing shared viewpoints to form
a single Q sort through a weighted average. However, following Brown’s suggestion (1980) to
only keep factors with an eigenvalue greater than 1, four factors were maintained.



Since the number of kept factors for final analysis is a crucial decision for the direction of
the study (Mckeown & Thomas, 2013), additional measures were taken to address potential
concerns of the suitability of the kept factors. While there is no objective process for selecting
the most appropriate number of factors to keep (Pereira et al., 2016), the measures taken to
accomplish this step included applying the significance criterion, meaning each factor kept for
rotation must have at least two significant Q sort loadings (Watts & Stenner, 2012), as well as
considering the real-world reflection of the factors kept for analysis (Watts & Stenner, 2005).
Upon these considerations, three meaningful factors were extracted for varimax rotation with 18
of the 21 Q sorts loading significantly onto one of these three factors and explaining 66% of the
total study variance. With the minimum threshold for a loading value being at 0.38 (2.58 x 1/3/
(number of statements) =2.58 x 1/4/47), the remaining three participants did not load
significantly onto a single factor, but rather shared many of the same viewpoints within factors
one and two. Therefore, these three corresponding Q sorts were not included for further analysis.
The high levels of correlation between each of the factors in this study can be seen in Table 2.

Table 2
Correlations Between Each Identified Factor
Factor 1 Factor 2 Factor 3
Factor 1 1 0.5257 0.6148
Factor 2 0.5257 1 0.6023
Factor 3 0.6148 0.6023 1

Note. A rather high correlation between each of the factors exceeds the study’s significance level
of 0.38, which reveals several similarities across the viewpoints held by each of the factors. Each
factor represents the common viewpoints among a group of Q sorts that were ranked in very
similar manners.

The final step of analyzing the data in this study applied a qualitative depiction of the
individual perspectives within each of the extracted factors to uncover patterns and unique
viewpoints. To accomplish this step, the crib sheet method, as outlined by Watts and Stenner
(2012), was used to holistically examine and interpret the results of this study through
uncovering patterns and unique viewpoints within each of the factors selected for analysis.
Originally created as a systematic approach to factor interpretation, the crib sheet method
requires the author to consider every item within the factor array. In addition to examination of
the factor array, this method calls for engagement with other potentially influential data, such as
demographic data of the participants, post-sort interview transcripts, and field notes (Watts &
Stenner, 2012). The crib sheet method begins by organizing statements based on their relative
rankings compared to the other factors. This is done by placing the statements in four groups:
statements that were given the highest ranking in each factor, statements given the lowest
ranking in each factor, statements ranked higher in one factor compared to any other factors, and
statements ranked lower in one factor than by any other factor. This allows for an organized
interpretation process that considers the implications of every statement placement to ensure any
polarized statements are acknowledged and all statements with profound contributions to each
individual factor are effectively identified (Watts & Stenner, 2012).

Results



Farm and Farmer Characteristics

Farmers in this study spanned an age range of 25 to 69. Years of farming experience
varied from 7 to 50 years, and the range of farm sizes were from 500 to 8,000 acres. Despite
some minimally noticeable differences between the characteristics of farmers and farms in each
of the study factors, no statistical tests were used for this data set. The demographic data of the
farmers in this study sample presented in Table 3 is strictly meant to provide descriptive insights
for this study across the three factors.

Table 3
Demographic Characteristics of Study Participants in Each Identified Factor
Factor 1 Factor 2 Factor 3 Total Sample
Number of farmers 10 4 4 21
Farmer Characteristics
Average age (min-max) 48.9 48.75 46 47.67 (25-69)
Gender (male) 10 4 4 21 (100%)
Average years of farming 28.9 27.25 21.75 26.67 (7-50)
experience (min-max)
Average farm size inacres 5 g5 2,550 1,050 2,312 (500-8,000)
(min-max)
Farmland containing
critical areas (%) 28.1 20 28.15 (24%)
Owned farmland (%) 36.1 30 40 (36%)
Rented farmland (%) 63.9 70 60 (64%)
Level of education
High school 3 3 0 6 (29%)
Some college 2 0 1 4 (19%)
Completed college 5 1 2 10 (48%)
Postgraduate 0 0 1 1 (5%)
Crops produced
Cotton 10 4 4 20 (95%)
Peanuts 10 4 4 21 (100%)
Cattle 6 3 1 11 (52%)
Other row crops 8 1 4 15 (71%)
Other specialty crops 3 1 1 6 (29%)
Priority crops
Cotton 1 0 1 3 (14%)
Peanuts 3 0 3 6 (29%)
Other 1 0 0 1 (5%)
None 5 4 0 11 (52%)
Income & BMPs
Receives off-farm income 1 0 1 2 (10%)
Used BMPs before 9 4 4 20 (95%)

Note. This table shows the averaged demographic characteristics for the three identified factors.



Farmers on average were in their late 40s with 26.7 years of farming experience. All
farmers were male with the average farm size being 2,312 acres. About one fourth (24%) of the
land on these farms contained critical areas and the majority of farmland was rented (64%) rather
than owned (36%). Every farmer in our sample produced peanuts (100%), and nearly every
farmer also produced cotton (95%). Roughly half of the farmers also had cattle (52%), and the
majority of farmers also produced other row crops (71%), while only about one third of the
farmers also grew other specialty crops (29%). The farmers varied in their responses to whether
one crop was a priority over the others; and a small portion of farmers claimed to receive off-
farm income (10%), and nearly every farmer had previously engaged with BMPs (95%).

Table 4 reveals the factor scores of the Q sorts for the three extracted factors by denoting
the respective statement scores. It also includes every statement ranking within each factor to
highlight statements given the highest or lowest scores in each factor, statistically distinguishing
statements for each factor (which signify the statements that differentiate one factor from the
others), and consensus statements (shown in brackets), that reveal the overlap or shared views
between each of the factors.



Table 4
Factor Scores for All Opinion Statements by Each Identified Factor

No. Statements F1 F2 F3
1. My goal in farming is to have the highest quality crops of all my 9 1 gk
competitors
2. [I think BMPs are only appropriate for large farms with plenty of 4 4 4
money to spend]
3. [I avoid discussing my yields and business activities with others] 0 0 -3
4. [When I retire, | want to stay in a rural/farm environment] 4 3 3
5. It is important to me to have a network of farmers to share
T o . : 1 3 1
farming information, ideas, and experiences with
6. fFinancial viability should be the judge of everything you do on a gxx 3 3
arm
7. I am willing to sacrifice farm profitability to conserve natural 1%% 4 3
resources
8. A good farmer puts production goals ahead of any other outside gxx ] 1
interests or concerns
9. | am sufficiently knowledgeable about non-point source pollution -1 1** -1
10.  Itis important Fhat my f_riends and family have positive views gxk Rk G
about my farming practices
11. Beyond earning a reasonable income, the main joy in farming is
: 3 2 0*
the rural lifestyle
12. qurrT]]ers have the right to manage their own land however they 0 4 3
wis
13. | feel like I am under social pressure to use BMPs on my farm 2% 4x 2k
14.  [My goal in farming is to be the best farmer I can be] 3 4 5
15.  Itis important for me to farm the same way as other producers in % ERk Q*
my area
16. | feel morally obligated to engage in BMPs 1¥* -2 -1
17. [l avoid debt at all costs—I think having debt means poor 1 3 3
business management]
18. I believe the use of BMPs can significantly reduce the quality of 4 5 D
my production
19.  When deciding about using BMPs, I rely solely on my own 2 1%% 3
knowledge and experience
20. [My objective in farming is to have the highest yields in my area] -1 -1 0
21.  [There are times when | think farmers must take risks to succeed] 3 5 2
22.  [As long as my production is doing well, 1 do not worry about 5 D 4
how my farm looks]
23.  [When farmers have more success, they should be willing to 0 0 1
spend more effort and money on conserving natural resources]
24. | care about what others think of my farm—even if my business
. . 1 0** 2
is doing well
25. [l believe that implementing BMPs is expensive and can reduce
o -1 -2 -1
farm profitability]
26. | believe there is no better job than being a farmer 4 2 1




No. Statements F1 F2 F3

27. | feel like my decision to be a farmer is a higher calling 0 4** 0

28.  [The best reason to use BMPs is the incentive-payments from 1 3 P
conservation programs]

29. [Georgia’s agricultural land is in a better state now than it has 0 5 0
ever been]

30.  There are sufficient technical services and resources provided to 1x% o 1
farmers to help them implement BMPs

31. [Itis important to me that my farming practices do not harm the 5 1 5
environment]

32. [l think the government should impose strict regulation of BMPs] -5 -3 -5

33.  Aslong as production is doing well, I do not worry about my 3 D 5
impacts on natural resources

34. [l believe BMPs are the best tool for farmers to balance 9 1 1
production goals with nature conservation]

35.  Natural resource conservation should only be considered once a gxx g 1
farmer reaches his/her financial objectives

36. Itis important to use the recommendations of agricultural experts
(e.g. Cooperative Extension, NRCS) when making production 5* S1xx 2%
decisions

37. ltryto avoid changing any of my farming practices—I prefer my D 1 e
way of doing things

38. [l am sufficiently knowledgeable about the potential benefits of

1 1 0

BMPs]

39. | believe it is important to try to adopt new practices and 4 o 4
technologies in farming

40. | plan on using BMPs for the foreseeable future 2 0 0

41.  [Many of the concerns environmentalists have about the 0 1 D
environment are valid and should not be ignored]

42.  Whenever possible, recommended conservation practices should 3% 0 1
be implemented by farmers

43.  Diversifying and maximizing profits are the most important BT 4
aspects of running a farm

44. | am actively planning to expand my business 0 2%* -2

45.  [Conservation programs (e.g. EQIP, CSP) should be more easily 9 9 1
accessible/available to farmers]

46. | intend to leave my farm for the next generation in a better 5* 3 4
condition than when | found it

47.  [There is no compatibility between row crop production and 4 3 D

nature conservation—to improve one you must disturb the other]

Note. The three factors (represented in this table as F1, F2, and F3) were analyzed by examining
which statements most represented the discriminating views and overlapping views between
each group. Distinguishing statements are indicated with *p < 0.05 and **p < 0.01 to indicate
significance levels. Consensus statements are bracketed.

Identifying Characteristics of Each Factor



The in-depth analysis of the data resulted in three unique factors considered to provide a
general representation of the viewpoints captured through this study, specifically focusing on
farmers’ perceptions of best management practices, and considering which aspects of farm
management farmers identify as having the greatest influence on their decision to utilize best
management practices. Factor 1, which is named “the land preservers,” was distinguished from
other factors by their valuing of conservation goals ahead of profitability, and their passion for
protecting the rural lifestyle of being a farmer. Factor 2, which is named “the ambitious self-
starters,” consisted of farmers who were highly motivated to accomplish their business goals and
not be deterred by outside influences. And, finally, Factor 3, “the principled go-getters,” included
farmers who hold high aspirations for their farms and stick to their core values in appreciating
the social aspects of farming.

The Land Preservers (F1)

For the 10 farmers who loaded significantly onto this factor, conserving natural resources
is a primary consideration even before their financial goals are reached (S35: -3). They disagree
with the notion that row crop production is not compatible with nature conservation (S47: -4).
Their moral obligation to preserving the land is evidenced by their use of BMPs (S16: +1: S40:
+2; S46 +5), so they can continue their passion of being a farmer for a long time (S26: +4; S04:
+4; S11: +3). The land preservers also want their farms to be visually appealing (S22: -5), as
indicated by Participant L who attributes this to environmental stewardship. “When people go by
and see me farming, [ want them to be able to recognize that I’'m doing a good job at the
production and I’'m taking care of the environment.”

In contrast to the other factors, the land preservers are the least concerned with
maximizing profits (S43: -1), and instead are willing to sacrifice the profitability of their farms if
it means natural resources are conserved (S07: +1). They do not believe finances and production
goals should be the primary drivers of farm management decisions (S06: -3; S08: -3), illustrated
by Participant D. “Just because you’re making the highest yields in the county don’t mean it’s
going to last, you got to be still taking care of the land or, in the long run, it’s gonna kill you.”

While land preservers oppose having strict government regulations of their farming
practices (S32: -5), they believe the autonomy farmers have in making farm management
decisions should be viewed as a responsibility to promote conservation whenever possible (S42:
+3; S39: +4). Accordingly, land preservers seriously value the recommendations from
agricultural experts (S36: +5). “It would be ridiculous not to avail yourself for using the very
best technical experts” (Participant G). These farmers have a general desire for conservation
programs to be more easily accessible (S45: +2; S30: +1), and they hold a positive inclination for
using practices that do not harm the environment (S31: +2). This is seen in their belief that
BMPs are the best way for farmers to balance production goals with conservation (S34: +2). “We
need to live and die by best management practices [...] we need to be able to justify what we’re
doing and explain to people why and how we’re doing the best job we can” (Participant G).

The Ambitious Self-Starters (F2)

The primary characteristic of the four farmers in this group is their self-determination and
inclination for accomplishing business objectives (S19: +1; SO7: -4; S06: +3; S43: +5).



Ambitious self-starters view the right to manage their land however they wish as very important
(S12: +4), and they are actively expanding their business (S44: +2). This group feels called to be
farmers (S27: +4). As Participant B said, “It’s [farming] got to be in your blood to do it and
enjoy it [...] it’s [farming] just something that | think is born into you, [and] with me, it is the
only thing I have ever wanted to do.” Additionally, ambitious self-starters agree that taking risks
for the betterment of the farm is integral to having success (S21: +5).

The entrepreneurial pursuits of this group are accomplished by using personal knowledge
and expertise (S15: -5; S36: -1), along with a valuable network of farmers (S05: +3). While the
confidence these farmers hold in their abilities to manage a farm is unaltered by what their
friends and families think (S10: 0), or other social pressures and moral obligations to use BMPs
(S13: -4; S16: -2), they also do not worry about how their farm looks (S22: -2). “I don’t care
nothing about what other people think. What I’'m doing out here is my business” (Participant J).

In comparison to the other factors, ambitious self-starters are less adamant about the
importance of farmers using recommended conservation practices (S42: 0). However, they do
feel that there needs to be more resources and technical services for farmers (S30: -2), and that
the use of BMPs will not hinder farm profitability or the quality of production (S25: -2; S18: -5).
One likely explanation for this viewpoint is provided by Participant U, “I think there’s not
[enough resources] by a longshot [...] And it is so hard for us [farmers] to get good information.”

The Principled Go-Getter (F3)

For the final factor, the four included participants were defined by their eagerness to
become the best farmer possible (S14: +5). The principled go-getters want the highest quality
crops of their competitors (SO1: +3) and to maintain financial viability on their farms (S06: +3;
S43: +4). A unique characteristic of these farmers is that they view many of the social influences
of farming as important to achieving their goals. This is clarified by Participant H, “If you don’t
have support behind you, then you’ll be mentally drained [...] You won’t be productive.” The
proclivity these farmers have for social interactions attributed with farming can be seen in their
willingness to speak with others about their business activities (S03: -3) and their consideration
of what other people think of their farms and farming practices (S24: +2; S10: +5). This feeling
is emphasized by Participant H, “I really care a lot about how my farm looks [...] I rent a lot of
land, and that’s a direct reflection on me when my farm does not look good.”

Like the other factors, the principled go-getters do not support government regulations of
BMPs (S32: -5), and they feel that the concerns environmentalists have about their farming
practices are ill-conceived (S41: -2). “I don’t believe it’s [concerns about sustainability] wrong,
but I believe a lot of it is misinformed and misguided” (Participant N). They also feel the
influence of social pressure to use BMPs (S13: +2). Like other factors, these farmers feel they
could learn more about BMPs (S09: -1; S38: 0; S19: -3), and they believe BMPs are valuable
tools farmers should adopt to balance conservation with production goals (S34: +1; S39: +4).
Principled go-getters are open to changing their farming practices (S37: -4) and are highly
concerned with their impacts on natural resources (S33: -5). Their overall viewpoint is best
summarized by Participant K, “I want my production to do well, and my business to do well, and
| want to be able to profit and have high yields. But | do worry about the impact on natural
resources—because my farm is my farm now, but it’s somebody else’s in the future.”

Shared Opinions Across Factors



Although each extracted factor in this study holds several unique features, the
participating farmers shared many opinions regarding BMPs, with 19 out of 47 statements being
scored in a similar manner. Of these consensus statements, seven of them were strongly held
beliefs with notable positive or negative rankings. All three factors were highly supportive of
BMPs for farms of any size (S2), and despite this support for BMPs, each factor made it
abundantly clear that they did not want the government to implement strict regulations on their
management practices (S32). Further, all three were averse to the idea that there is no
compatibility between row crop production and nature conservation (S47), and they all felt it is
necessary to take risks to be successful in farming (S21). A common goal across each factor was
to be the best farmer they are capable of being (S14), and both the land preservers and the
principled go-getters felt more strongly than the ambitious self-starters about keeping their farms
well-manicured whether production is thriving or not (S22). All three factors shared an affinity
for nature, which was emphasized by their desire to remain in a farm or rural setting once they
retire (S4). And while both the land preservers and the ambitious self-starters felt neutral about
discussing their yields and business activities with others (S3), the principled go-getters mildly
disagreed. Every factor moderately disagreed with the idea that farmers must avoid debt at all
costs to have a successful business (S17), and they all were generally neutral about wanting to
have the highest yields in their area (S20). Both the land preservers and the principled go-getters
held neutral views about whether the state of Georgia’s agricultural land is better than ever
(S29), while the ambitious self-starters slightly agreed with this idea. Also, every factor was
generally unopinionated about the idea of wanting farmers to spend more effort and money on
conserving natural resources when they start to have more success (S23). The feeling of
neutrality was carried over in each factor acknowledging that they were neither sufficiently
knowledgeable nor oblivious to the benefits of BMPs (S38).

Mild agreement was shared by all factors in believing that BMPs are the best tool for
farmers to balance production goals with conservation (S34), as well as a desire for conservation
programs to be more available to farmers (S45). Every factor slightly disagreed with the notion
that BMPs are expensive and can reduce farm profitability (S25). Thus, the consensus of support
for using BMPs was further evidenced by all factors agreeing that their farming practices not
harm the environment (S31). Finally, there was moderate disagreement across every factor that
the best reason to use BMPs is the incentive payments from conservation programs (S28), and
they all were mildly skeptical of the validity of the concerns of environmentalists (S41).

Discussion

While the study design using TPB was not intended to measure each of the associated
constructs, it did guide the development and categorization of opinion statements in the Q set,
which represented a holistic list of structural, socio-economic, and socio-psychological
influences on farmers’ decision-making. As a result, this is the first study to apply an extended
TPB model to a Q methodological study, as well as applying Q methodology to understand
factors influencing adoption of BMPs among cotton and peanut farmers. Each factor
demonstrated unique emphases with the extended TPB model constructs.

In this investigation of farmers’ perceptions of BMPs, three general viewpoints were
illustrated to exemplify the perspectives of Georgia cotton and peanut farmers across various
farm contexts. While the results of this study are only directly applicable to the specific



participants and settings in which it was conducted, these results are meant to establish a detailed
depiction of how the decision-making process of this population of farmers directly identifies
their specific barriers and drivers for adopting BMPs. We aim to elaborate on how these findings
can both contribute to improved educational and outreach efforts, as well as inform policymakers
about potential strategies to increase the use of BMPs.

One parallel that can be drawn with this study’s “land preservers” is that of Pereira et
al.’s (2016) “committed environmentalist” and Braito et al.’s (2020) “nature participants.” These
factors represent farmers who place considerable value on being in a farm or nature environment
and view conservation efforts as more important than production goals. Another notable parallel
to the land preservers is with the “environmental steward” of Brodt et al. (2006), as both place a
higher priority on natural resource conservation and worry less about having the highest yields.
As the land preservers are not driven by financial viability or social pressure to conserve natural
resources, it can be concluded that their intrinsic motivations of being a good farmer, preserving
their way of life in a rural context, and leaving the land in a better condition for the next
generation are all notable factors influencing their decision to utilize BMPs.

The ambitious self-starters take a productivism outlook when farming. Much like the
“profit maximisers” of Braito et al. (2020), these farmers focus more on extrinsic motivations of
diversifying, maximizing profitability, and expanding their business. This factor shares the
characteristic of the “production maximisers” of Brodt et al. (2006) of tending to be more
individualistic, and emphasize the importance of taking risks to succeed. Uniquely, despite being
more profit-oriented and risk-inclined, they did not feel it is important to try new farming
practices. Although, like the “professional farmer” of Pereira et al. (2016), ambitious self-starters
find joy in farming and strive to be the best, and believe farming is a higher calling. Hence, while
BMPs are less of a priority for ambitious self-starters, they do not view BMPs as having a
financial burden. As some farmers in this viewpoint explained a need for more educational
opportunities on BMPs, possible barriers to actively using BMPs could be their lack of
knowledge regarding these practices, and needing more technical assistance with implementing
them. Therefore, for business-oriented farmers, such as the ambitious self-starters, monetary
incentives may not be enough to result in their long-term utilization of BMPs (Bopp et al., 2019).

Principled go-getters share qualities of both the land preservers and the ambitious self-
starters. The principled go-getters’ intrinsic desire to conserve natural resources with BMPs and
steward the land for future generations is shared with the land preservers. However, like the
ambitious self-starters, they view maximizing profits and financial viability as key to
accomplishing their goal of being the best farmer they can be. This connection between
conservation and profitability resembles “the commodity conservationists” of Davies and Hodge
(2007). As this strong recognition of the need for conservation drives the principled go-getters in
their pursuit of business success, it could also be the motivating factor to take risks in adopting
new practices and technologies, and seek out agricultural experts when making production
decisions like the “networking entrepreneurs” of Brodt et al. (2006). Like the “aspirant top
farmer” of Pereira et al. (2016), the principled go-getters want the highest quality crops of their
competitors and an enhanced farm appearance. Further, they seriously value their friends’ and
family’s view their farming practices and feel social pressure to use BMPs, which reveals an
obligation to maintain a positive social reputation (Mills et al., 2017).

Implications for Policymakers and Conservation Practitioners



As the data show that all the identified factors in this study disapprove of the idea that
incentive-payments are the best reason to use BMPs, it is fitting that efforts to increase the
uptake of BMPs should be focused toward educational and outreach initiatives that promote the
benefits of BMPs and address potential concerns of farmers. While the principled go-getters and
land preservers are both largely conservation-oriented, they both, along with the ambitious self-
starters, generally do not feel like the concerns environmentalists have about the impact of
agriculture on the environment are valid. This gives evidence to support Davies and Hodge
(2007) conclusion that while farmers who are more sustainability minded may be more eager to
adopt BMPs, farmers who are more like the ambitious self-starters may need increased
educational opportunities for them to feel capable of implementing BMPs.

With the various management priorities and motivations present in each study factor,
farmer trainings and production seminars on BMPs should include information that satisfies
these differences by communicating how BMPs can potentially help farmers to maintain
financial viability, sustainably accomplish their business goals, preserve their land for the future,
and have a socially respected farm. Every study factor agrees that conservation programs should
be more accessible to farmers, and farmers noted how finding out more about conservation
programs and BMPs from government agencies were difficult due to a need for improved social
media and online presence. As one participant stated, “I think they should have a better way of
getting it [information] out, if it’s by a Facebook page [...] or if they just had a webpage—
somewhere you could go to and get some updates and things.” This could be another solution to
increase engagement with the more individualistic farmers like the ambitious self-starters, as
they may be more likely to engage with educational approaches like online seminars,
informational fact sheets, social media posts, and streamlined websites that clearly explain the
practicality and benefits of specific BMPs (Brodt et al., 2006).

As all the study factors shared the belief that there should be more resources to help
farmers implement BMPs, it is important to consider opportunities for knowledge sharing with
farmers (Ingram, 2008). Farmers are generally in favor of expanding their knowledge regarding
farming practices, and they tend to seek advice and exchange knowledge with their peers and
other farmers (Blackstock et al., 2010; Braito et al., 2020). While the ambitious self-starters and
the principled go-getters both acknowledge the influence from their social network on their
management decisions, this may point to the need for field days and farmer trainings to be led by
farmers who are respected in their area for their success using BMPs (Avemegah, 2020).

While the traditional approaches agricultural agencies have taken to disseminate
information to farmers about BMPs include face-to-face delivery, such as expert-led trainings
and field demonstrations at small-scale research plots (Norton & Alwang, 2020), an approach
that could augment these efforts to potentially reach a larger population of farmers can come
from using largescale on-farm BMP trials funded through collaborations with Cooperative
Extension and agribusinesses to reduce costs and reach a wide network of farmers (Arbuckle &
Ferrell, 2012; Braito et al., 2020; Houser, n.d.). As public funding for Cooperative Extension is
declining and competition with private industry to have the most cutting-edge recommendations
continues, it will be crucial for Cooperative Extension to secure partnerships with agribusinesses
and adapt its outreach measures to be able to stay relevant to the shifting agricultural landscape
(Houser, n.d.). Furthermore, agriculture and conservation stakeholders should incorporate
farmer-led discussions into educational efforts on BMPs, as this could potentially improve
adoption rates since research has shown that farmers prefer to learn with their peers in social and
on-farm settings (Franz et al., 2010; Singh et al., 2018). This participatory approach can provide



a wider-reaching dissemination of information that may reveal greater insights on the scalability
of BMPs to farmers (Eshuis & Stuiver, 2005; Nerbonne & Lentz, 2003; Okumah et al., 2021).

Future Research Ideas and Limitations

As stated previously, each factor demonstrated unique emphases in the extended TPB
model constructs. From an applied standpoint, such findings inform the development of strategic
communication and educational research projects. Even further, future studies should build from
this by using the theory of planned behavior (Ajzen, 1991) and other relevant frameworks like
the diffusion of innovations theory (Rogers, 2003), and the value-beliefs-norms theory (Stern,
2000) to establish a stronger foundation of Q literature exploring the nuanced dynamics of
farmers’ decision-making.

Regarding insufficient knowledge on BMPs points to a need for future studies to identify
and analyze prevalent information sources of cotton and peanut farmers. This study also revealed
the preferences of some farmers to utilize other farmers as information sources. Therefore, we
suggest researchers delve deeper into how farmers co-create knowledge to uncover what their
prevalent information sources are. And while this study focused on a list of eight specific BMPs,
we recommend future studies only focus on one or two relevant BMPs that have low adoption
rates among a population of farmers. For example, if a study investigates farmers’ opinions on
the use of cover crops and conservation tillage, this provides practice-specific insights that can
inform targeted educational and outreach work that addresses potential concerns or negative
opinions about these practices. Additionally, we recommend future Q studies on this topic use
by-hand factor rotation to focus on explaining the minority viewpoints among a sample
population of farmers (Watts & Stenner, 2012).

While we argue that Q methodology provides a powerful method for capturing a wide
range of viewpoints, we also note this method does have some limitations. Despite the ability of
this method to provide a holistic portrayal of the perspectives regarding a certain topic, the range
of opinions included within the Q set is limited to a certain number and may not be able to
include every potential viewpoint (Watts & Stenner, 2012). Also, the factors depicted in this
study reflect the perspectives of farmers who use Cooperative Extension services, and we cannot
know for certain if our sample missed any existing viewpoints among Georgia cotton and peanut
farmers. We are aware that some farmers do not utilize Cooperative Extension. This offers a
potentially valuable study idea to investigate the viewpoints of farmers who do not utilize
Cooperative Extension, to uncover how to best reach these farmers with BMP educational
efforts. Likewise, another important area for research is to engage with a variety of farmers,
identifying unique information sources preferred among diverse groups. For example, as 34.3%
of farmers in Georgia are female, and 4% are black (NASS 2019), it could be worthwhile to
examine the information sources used by farmers in these groups so that practitioners can better
understand the preferences of these groups to adapt and develop more effective and equitable
outreach strategies.

Conclusion
This study described many similarities and differences in farmers’ priorities for managing

their farms and their views on the relationship between conservation and profitability. Thus, as
the three identified perspectives allowed us to document viewpoints of Georgia cotton and



peanut farmers toward BMPs, these viewpoints should be considered in the development of
targeted outreach and education initiatives seeking to reduce the barriers to adoption of BMPs.
With the abundance of qualitative and quantitative literature on the topic of farmers’ adoption of
BMPs seeming to have hit a roadblock in providing nuanced findings, this creates a perfect
opportunity for the application of the unique and underutilized approach of Q methodology
(Watts & Stenner, 2012). The use of Q methodology in this study was favorably received by
participants, which led to the rich generation of data that will hopefully serve as a springboard
for the development of future work in this area seeking to account for the range of viewpoints
held by a population of farmers toward BMPs.

References

Adusumilli, N. & Wang, H. (2018). Analysis of soil management and water conservation
practices adoption among crop and pasture farmers in humid-south of the United States.
International Soil and Water Conservation Research, 6(2), 79-86.
https://doi.org/10.1016/j.iswcr.2017.12.005

Ahnstrom, J., Hockert, J., Bergea, H. L., Francis, C. A., Skelton, P., & Hallgren, L. (2009).
Farmers and nature conservation: What is known about attitudes, context factors and
actions affecting conservation? Renewable Agriculture and Food Systems, 24(1), 38-27.
https://doi.org/10.1017/S1742170508002391

Ajzen, . (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior.
Prentice Hall.

Akkari, C., & Bryant, R. C. (2017). Toward improved adoption of best management practices
(BMPs) in the Lake Erie Basin: Perspectives from resilience and agricultural innovation
literature. Agriculture, 7(7), 54. https://doi.org/10.3390/agriculture7070054

Alexander, K. S., Parry, L., Thammavong, P., Sacklokham, S., Pasouvang, S., Connell, J. G,
Jovanovic, T., Moglia, M., Larson, S., & Case, P. (2018). Rice farming systems in
Southern Lao PDR: Interpreting farmers’ agricultural production decisions using Q
methodology. Agricultural Systems, 160, 1-10.
https://doi.org/10.1016/j.agsy.2017.10.018

Arbuckle, J. G., & Ferrell, J. (2012). Attitudes toward cover crops in lowa: Benefits and barriers.
lowa Farm and Rural Life Poll. Ames, IA: lowa State University Extension and
Outreach. https://www.extension.iastate.edu/alternativeag/info/2012-03-attitudes-toward-
cover-crops-iowa-benefits-and-barriers.pdf

Ataei, P., Gholamrezai, S., Movahedi, R., & Aliabadi, V. (2021). An analysis of farmers’
intention to use green pesticides: The application of the extended theory of planned
behavior and health belief model. Journal of Rural Studies, 81, 374-384.
https://doi.org/10.1016/j.jrurstud.2020.11.003

Atkins, M. T. (2020). Creating age-friendly cities: Prioritizing interventions with Q
methodology. International Planning Studies, 25(4), 303-319.
https://doi.org/10.1080/13563475.2019.1608164

Avemegah, E. (2020). Understanding South Dakota Farmers’ intentions to and adoption of
conservation practices: An examination of the theory of planned behavior. South Dakota



https://doi.org/10.1016/j.iswcr.2017.12.005
https://doi.org/10.1017/S1742170508002391
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.3390/agriculture7070054
https://doi.org/10.1016/j.agsy.2017.10.018
https://www.extension.iastate.edu/alternativeag/info/2012-03-attitudes-toward-cover-crops-iowa-benefits-and-barriers.pdf
https://www.extension.iastate.edu/alternativeag/info/2012-03-attitudes-toward-cover-crops-iowa-benefits-and-barriers.pdf
https://doi.org/10.1016/j.jrurstud.2020.11.003
https://doi.org/10.1080/13563475.2019.1608164

State University. https://www.proguest.com/docview/2451315005?pg-
origsite=gscholar&fromopenview=true

Bagheri, A., Bondori, A., Allahyari, M. S., & Damalas, C. A. (2019). Modeling farmers’
intention to use pesticides: An expanded version of the theory of planned behavior.
Journal of Environmental Management, 248, 109291.
https://doi.org/10.1016/j.jenvman.2019.109291

Bagheri, A., & Teymouri, A. (2022). Farmers’ intended and actual adoption of soil and water
conservation practices. Agricultural Water Management, 259, 107244.
https://doi.org/10.1016/j.agwat.2021.107244

Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A new
meta-analysis of psycho-social determinants of pro-environmental behavior. Journal of
Environmental Psychology, 27(1), 14-25. https://doi.org/10.1016/j.jenvp.2006.12.002

Banasick, S. (2019). KADE: A desktop application for Q methodology. Journal of Open Source
Software, 4(36), 1360. https://doi.org/10.21105/joss.01360

Baumgart-Getz, A., Prokopy, L. S., & Floress, K. (2012). Why farmers adopt best management
practice in the United States: A meta-analysis of the adoption literature. Journal of
Environmental Management, 96(1), 17-25.
https://doi.org/10.1016/j.jenvman.2011.10.006

Bechini, L., Costamagna, C., Zavattaro, L., Grignani, C., Bijttebier, J., & Ruysschaert, G. (2020).
Drivers and barriers to adopt best management practices: Survey among Italian dairy
farmers. Journal of Cleaner Production, 245, 118825.
https://doi.org/10.1016/j.jclepro.2019.118825

Bennett, N. J., Whitty, T. S., Finkbeiner, E. Pittman, J., Bassett.... Allison, E. (2018).
Environmental Stewardship: A Conceptual Review and Analytical Framework.
Environmental Management, 61, 597-614. https://doi.org/10.1007/s00267-017-0993-2

Bhan, S., & Behera, U. K. (2014). Conservation agriculture in India—Problems, prospects and
policy issues. International Soil and Water Conservation Research, 2(4), 1-12.
https://doi.org/10.1016/S2095-6339(15)30053-8

Blackstock, K. L., Ingram, J., Burton, R., Brown, K. M., & Slee, B. (2010). Understanding and
influencing behavior change by farmers to improve water quality. Science of the Total
Environment, 408(23), 5631-5638. https://doi.org/10.1016/].scitotenv.2009.04.029

Bonke, V., & Musshoff, O. (2020). Understanding German farmer’s decision-making process
concerning crop insurance: A Q methodological study. Agricultural Finance Review,
80(4), 485-500. https://doi.org/10.1108/AFR-02-2020-0025

Bopp, C., Engler, A., Poortvliet, P. M., & Jara-Rojas, R. (2019). The role of farmers’ intrinsic
motivation in the effectiveness of policy incentives to promote sustainable agricultural
practices. Journal of Environmental Management, 244, 320-327.
https://doi.org/10.1016/j.jenvman.2019.04.107

Borges, J. A. R,, Lansink, A. G. O., Ribeiro, C. M., & Lutke, V. (2014). Understanding farmers’
intention to adopt improved natural grassland using the theory of planned behavior.
Livestock Science, 169, 163—-174. https://doi.org/10.1016/j.livsci.2014.09.014

Braito, M., Leonhardt, H., Penker, M., Schauppenlehner-Kloyber, E., Thaler, G., & Flint, C. G.
(2020). The plurality of farmers’ views on soil management calls for a policy mix. Land
Use Policy, 99, 104876. https://doi.org/10.1016/].landusepol.2020.104876



https://www.proquest.com/docview/2451315005?pq-origsite=gscholar&fromopenview=true
https://www.proquest.com/docview/2451315005?pq-origsite=gscholar&fromopenview=true
https://doi.org/10.1016/j.jenvman.2019.109291
https://doi.org/10.1016/j.agwat.2021.107244
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.21105/joss.01360
https://doi.org/10.1016/j.jenvman.2011.10.006
https://doi.org/10.1016/j.jclepro.2019.118825
https://doi.org/10.1007/s00267-017-0993-2
https://doi.org/10.1016/S2095-6339(15)30053-8
https://doi.org/10.1016/j.scitotenv.2009.04.029
https://doi.org/10.1108/AFR-02-2020-0025
https://doi.org/10.1016/j.jenvman.2019.04.107
https://doi.org/10.1016/j.livsci.2014.09.014
https://doi.org/10.1016/j.landusepol.2020.104876

Brodt, S., Klonsky, K., & Tourte, L. (2006). Farmer goals and management styles: Implications
for advancing biologically based agriculture. Agricultural Systems, 89(1), 90-105.
https://doi.org/10.1016/j.agsy.2005.08.005

Brown S. R. (1980). Political subjectivity: Applications of Q methodology in political science.
New Haven: Yale University Press.

Brown, S. R. (1993). A primer on Q methodology. Operant Subjectivity, 16 (3/4), 91-138.
https://doi.org/10.15133/].05.1993.002

Brown, S. R. (2019). Subjectivity in the human sciences. The Psychological Record, 69 (4), 565—
579. https://doi.org/10.1007/s40732-019-00354-5

Bumbudsanpharoke, W., Moran, D., & Hall, C. (2010). Exploring perspectives of environmental
best management practices in Thai agriculture: An application of Q-methodology.
Environmental Conservation, 36(3), 225-234.
https://doi.org/10.1017/S0376892909990397

Burton, R. J. (2014). The influence of farmer demographic characteristics on environmental
behaviour: A review. Journal of Environmental Management, 135, 19-26.
https://doi.org/10.1016/j.jenvman.2013.12.005

Campbell, J. T., Koontz, T. M., & Bonnell, J. E. (2011). Does collaboration promote grass-roots
behavior change? Farmer adoption of best management practices in two watersheds.
Society and Natural Resources, 24(11), 1127-1141.
https://doi.org/10.1080/08941920.2010.512358

Cassman, K. G., & Grassini, P. (2020). A global perspective on sustainable intensification
research. Nature Sustainability, 3(4), 262—268. https://doi.org/10.1038/s41893-020-0507-
8

Chen, M. F., & Tung, P. J. (2014). Developing an extended theory of planned behavior model to
predict consumers’ intention to visit green hotels. International Journal of Hospitality
Management, 36, 221-230. https://doi.org/10.1016/j.ijhm.2013.09.006

Coogan, J. & Herrington, N. (2011). Q methodology: An overview. Research in Teacher
Education, 1(2), 24-28. https://doi.org/10.15123/uel.8604v

Cross, R. M. (2005). Exploring attitudes: The case for Q methodology. Health Education
Research, 20(2), 206-213. https://doi.org/10.1093/her/cyg121

Czap, N. V., Czap, H. J., Lynne, G. D., & Burbach, M. E. (2015). Walk in my shoes: Nudging
for empathy conservation. Ecological Economics, 118, 147-158.
https://doi.org/10.1016/j.ecolecon.2015.07.010

Davies, B. B., & Hodge, I. D. (2007). Exploring environmental perspectives in lowland
agriculture: A Q methodology study in East Anglia, UK. Ecological Economics, 61(2-3),
323-333. https://doi.org/10.1016/j.ecolecon.2006.03.002

Daxini, A., O’Donoghue, C., Ryan, M., Buckley, C., Barnes, A. P., & Daly, K. (2018). Which
factors influence farmers’ intentions to adopt nutrient management planning? Journal of
Environmental Management, 224, 350-360.
https://doi.org/10.1016/j.jenvman.2018.07.059

Daxini, A., Ryan, M., O’Donoghue, C., & Barnes, A. P. (2019). Understanding farmers’
intentions to follow a nutrient management plan using the theory of planned behaviour.
Land Use Policy, 85, 428-437. https://doi.org/10.1016/j.landusepol.2019.04.002

Despotovic, J., Rodic, V., & Caracciolo, F. (2019). Factors affecting farmers’ adoption of
integrated pest management in Serbia: An application of the theory of planned behavior.



https://doi.org/10.1016/j.agsy.2005.08.005
https://doi.org/10.15133/j.os.1993.002
https://doi.org/10.1007/s40732-019-00354-5
https://doi.org/10.1017/S0376892909990397
https://doi.org/10.1080/08941920.2010.512358
https://doi.org/10.1038/s41893-020-0507-8
https://doi.org/10.1038/s41893-020-0507-8
https://doi.org/10.1016/j.ijhm.2013.09.006
https://doi.org/10.15123/uel.8604v
https://doi.org/10.1093/her/cyg121
https://doi.org/10.1016/j.ecolecon.2015.07.010
https://doi.org/10.1016/j.ecolecon.2006.03.002
https://doi.org/10.1016/j.jenvman.2018.07.059
https://doi.org/10.1016/j.landusepol.2019.04.002

Journal of Cleaner Production, 228, 1196-1205.
https://doi.org/10.1016/j.jclepro.2019.04.149

Dessart, F. J., Barreiro-Hurle, J., & van Bavel, R. (2019). Behavioural factors affecting the
adoption of sustainable farming practices: A policy-oriented review. European Review of
Agricultural Economics, 46(3), 417-471. https://doi.org/10.1093/erae/jbz019

Dowd, B. M., Press, D., & Los Huertos, M. (2008). Agricultural nonpoint source water pollution
policy: The case of California’s Central Coast. Agriculture, Ecosystems and
Environment, 128(3), 151-161. https://doi.org/10.1016/].agee.2008.05.014

Drost, D., Long, G., Wilson, D., Miller, B., & Campbell, W. (1996). Barriers to adopting
sustainable agricultural practices. Journal of Extension, 34(6), 1-6.
https://archives.joe.org/joe/1996december/al.php

EPA. (2017). National Water Quality Inventory. https://www.epa.gov/waterdata/national-water-
quality-inventory-report-congress

Eshuis, J., & Stuiver, M. (2005). Learning in context through conflict and alignment: Farmers
and scientists in search of sustainable agriculture. Agriculture and Human Values, 22,
137-148. https://doi.org/10.1007/s10460-004-8274-0

Fairweather, J. R., & Klonsky, K. (2009). Response to Vanclayet al.on Farming Styles: Q
Methodology for Identifying Styles and its Relevance to Extension. Sociologia
Ruralis, 49(2), 189-198. https://doi.org/10.1111/].1467-9523.2009.00482.x

Feder, G., Birner, R., & Anderson, J. R. (2011). The private sector’s role in agricultural
extension systems: potential and limitations. Journal of Agribusiness in Developing and
Emerging Economies, 1(1), 31-54. https://doi.org/10.1108/20440831111131505

Floress, K., De Jalon, S. G., Church, S. P., Babin, N., Ulrich-Schad, J. D., & Prokopy, L. S.
(2017). Toward a theory of farmer conservation attitudes: Dual interests and willingness
to take action to protect water quality. Journal of Environmental Psychology, 53, 73—
80. https://doi.org/10.1016/j.jenvp.2017.06.009

Forouzani, M., Karami, E., Zamani, G. H., & Moghaddam, K. R. (2013). Agricultural water
poverty: Using Q-methodology to understand stakeholders’ perceptions. Journal of Arid
Environments, 97, 190-204. https://doi.org/10.1016/j.jaridenv.2013.07.003

Franz, N., Piercy, F., Donaldson, J., Richard, R., & Westbrook, J. (2010). How farmers learn:
Implications for agricultural educators. Journal of Rural Social Sciences, 25 (1), Article
4. https://egrove.olemiss.edu/cgi/viewcontent.cgi?article=1375&context=jrss

GAEPD. Georgia Department of Natural Resources. Environmental Protection Division. (2019).
2019 Georgia’s Statewide Nonpoint Source Management Plan.
https://epd.georgia.gov/document/publication/georgiasstatewidenonpointsourcemanagem
entplan2019pdf/download

Garcia, A. M., Hoos, A. B., & Terziotti, S. (2011). A regional modeling framework of
phosphorus sources and transport in streams of the Southeastern United States1. Journal
of the American Water Resources Association, 47(5), 991—
1010. https://doi.org/10.1111/j.1752-1688.2010.00517.x

GASWCC. Georgia Soil and Water Conservation Commission. (2013). Best Management
Practices for Georgia Agriculture: Conservation Practices to Protect Surface Water
Quality. https://gaswcc.georgia.gov/document/document/ag-bmp-manual-pdf/download

Greiner, R., & Gregg, D. (2011). Farmers’ intrinsic motivations, barriers to the adoption of
conservation practices and effectiveness of policy instruments: Empirical evidence from



https://doi.org/10.1016/j.jclepro.2019.04.149
https://doi.org/10.1093/erae/jbz019
https://doi.org/10.1016/j.agee.2008.05.014
https://archives.joe.org/joe/1996december/a1.php
https://www.epa.gov/waterdata/national-water-quality-inventory-report-congress
https://www.epa.gov/waterdata/national-water-quality-inventory-report-congress
https://doi.org/10.1007/s10460-004-8274-0
https://doi.org/10.1111/j.1467-9523.2009.00482.x
https://doi.org/10.1108/20440831111131505
https://doi.org/10.1016/j.jenvp.2017.06.009
https://doi.org/10.1016/j.jaridenv.2013.07.003
https://egrove.olemiss.edu/cgi/viewcontent.cgi?article=1375&context=jrss
https://epd.georgia.gov/document/publication/georgiasstatewidenonpointsourcemanagementplan2019pdf/download
https://epd.georgia.gov/document/publication/georgiasstatewidenonpointsourcemanagementplan2019pdf/download
https://doi.org/10.1111/j.1752-1688.2010.00517.x
https://gaswcc.georgia.gov/document/document/ag-bmp-manual-pdf/download

northern Australia. Land Use Policy, 28(1), 257—-265.
https://doi.org/10.1016/j.landusepol.2010.06.006

Hall, A., Turner, L. R., & Kilpatrick, S. (2019). Understanding Tasmanian dairy farmer adoption
of pasture management practices: a Theory of Planned Behaviour approach. Animal
Production Science, 59(10), 1941. https://doi.org/10.1071/an18321

Harris, J. S. (2002). The social risks of agriculture: Americans speak out on food, farming, and
the environment (R. C. Wimberly, C. K. Harris, J. J. Molnar, & T. J. Tomazic, Eds.).
Greenwood Publishing Group.

Hou, J., & Hou, B. (2019). Farmers’ adoption of Low-Carbon agriculture in China: An Extended
theory of the Planned Behavior model. Sustainability, 11(5), 1399.
https://doi.org/10.3390/su11051399

Houser, M. (n.d.). Strategies for enhancing university extension’s role as an agricultural
information source. TigerPrints. https://tigerprints.clemson.edu/joe/vol56/iss6/19

Ingram, J. (2008). Agronomist—farmer knowledge encounters: An analysis of knowledge
exchange in the context of best management practices in England. Agriculture and
Human Values, 25(3), 405-418. https://doi.org/10.1007/s10460-008-9134-0

Jain, C. K., & Singh, S. P. (2019). Best management practices for agricultural nonpoint source
pollution: Policy interventions and way forward. World Water Policy, 5(2), 207—

228. https://doi.org/10.1002/wwp2.12015

Kane, S. P. (2021). Georgia Farm Gate Value Report 2019, Ag Snapshots, University of Georgia
Center for Agribusiness and Economic Development.
https://caed.uga.edu/content/dam/caes-subsite/caed/publications/ag-
snapshots/2021CAEDAgSnapshotsWeb.pdf

King, A., & Baker, L. (2018) A perplexing process: Understanding how agricultural producers
process best management practice information. Journal of Applied
Communications,102(3). https://doi.org/10.4148/1051-0834.2190

King, A., Baker, L., & Tomlinson, P. (2017). Community-based grazing marketing: Barriers and
benefits related to the adoption of best management practices in grazing systems. Journal
of Applied Communications, 101(1), 44-55. https://doi.org/10.4148/1051-0834.1013

Knowler, D., & Bradshaw, B. (2007). Farmers’ adoption of conservation agriculture: A review
and synthesis of recent research. Food Policy, 32(1), 25-48.
https://doi.org/10.1016/j.foodpol.2006.01.003

Kristensen, E., & Jakobsen, E. B. (2011). Danish dairy farmers’ perception of biosecurity.
Preventive Veterinary Medicine, 99(2—4), 122-129.
https://doi.org/10.1016/j.prevetmed.2011.01.010

Kvakkestad, V., Rerstad, P. K., & Vatn, A. (2015). Norwegian farmers’ perspectives on
agriculture and agricultural payments: Between productivism and cultural landscapes.
Land Use Policy, 42, 83-92. https://doi.org/10.1016/j.landusepol.2014.07.009

Lalani, B., Dorward, P., Holloway, G., & Wauters, E. (2016). Smallholder farmers’ motivations
for using Conservation Agriculture and the roles of yield, labour and soil fertility in
decision making. Agricultural Systems, 146, 80—

90. https://doi.org/10.1016/j.agsy.2016.04.002

Leggette, H. R., & Redwine, T. (2016). Using Q Methodology in Agricultural Communications
Research: A Philosophical study. Journal of Applied Communications, 100(3).
https://doi.org/10.4148/1051-0834.1230



https://doi.org/10.1016/j.landusepol.2010.06.006
https://doi.org/10.1071/an18321
https://doi.org/10.3390/su11051399
https://tigerprints.clemson.edu/joe/vol56/iss6/19
https://doi.org/10.1007/s10460-008-9134-0
https://doi.org/10.1002/wwp2.12015
https://caed.uga.edu/content/dam/caes-subsite/caed/publications/ag-snapshots/2021CAEDAgSnapshotsWeb.pdf
https://caed.uga.edu/content/dam/caes-subsite/caed/publications/ag-snapshots/2021CAEDAgSnapshotsWeb.pdf
https://doi.org/10.4148/1051-0834.2190
https://doi.org/10.4148/1051-0834.1013
https://doi.org/10.1016/j.foodpol.2006.01.003
https://doi.org/10.1016/j.prevetmed.2011.01.010
https://doi.org/10.1016/j.landusepol.2014.07.009
https://doi.org/10.1016/j.agsy.2016.04.002
https://doi.org/10.4148/1051-0834.1230

Lehrer, N., & Sneegas, G. (2017). Beyond polarization: Using Q methodology to explore
stakeholders’ views on pesticide use, and related risks for agricultural workers, in
Washington State’s tree fruit industry. Agriculture and Human Values, 35(1), 131-

147. https://doi.org/10.1007/s10460-017-9810-z

Liu, T., Bruins, R., & Heberling, M. T. (2018). Factors Influencing farmers’ adoption of best
Management Practices: A review and synthesis. Sustainability, 10(2),

432. https://doi.org/10.3390/s5u10020432

Llewellyn, R. (2007). Information quality and effectiveness for more rapid adoption decisions by
farmers. Field Crops Research, 104(1-3), 148-156.
https://doi.org/10.1016/j.fcr.2007.03.022

Lu, C., & Tian, H. (2017). Global nitrogen and phosphorus fertilizer use for agriculture
production in the past half century: shifted hot spots and nutrient imbalance. Earth
System Science Data, 9(1), 181-192. https://doi.org/10.5194/essd-9-181-2017

Lun, F., Liu, J., Ciais, P., Nesme, T., Chang, J., Wang, R., Goll, D., Sardans, J., Penuelas, J., &
Obersteiner, M. (2018). Global and regional phosphorus budgets in agricultural systems
and their implications for phosphorus-use efficiency. Earth System Science Data, 10(1),
1-18. https://core.ac.uk/download/pdf/208395069.pdf

Maleksaeidi, H., & Keshavarz, M. (2019). What influences farmers’ intentions to conserve on-
farm biodiversity? An application of the theory of planned behavior in fars province,
Iran. Global Ecology and Conservation, 20, e00698.
https://doi.org/10.1016/j.gecco.2019.e00698

Martinez-Garcia, C. G., Dorward, P., & Rehman, T. (2013). Factors influencing adoption of
improved grassland management by small-scale dairy farmers in central Mexico and the
implications for future research on smallholder adoption in developing countries.
Livestock Science, 152(2-3), 228-238. https://doi.org/10.1016/].livsci.2012.10.007

McKenzie, J., Braswell, B., Jelsma, J., & Naidoo, N. (2011). A case for the use of Q-
methodology in disability research: lessons learned from a training workshop. Disability
and Rehabilitation, 33(21-22), 2134-2141.
https://doi.org/10.3109/09638288.2011.560327

McKeown, B., & Thomas, D. B. (2013). Q methodology, vol. 66. London: Sage Publications.

Meijer, S. S., Catacutan, D., Ajayi, O. C., Sileshi, G. W., & Nieuwenhuis, M. (2014). The role of
knowledge, attitudes and perceptions in the uptake of agricultural and agroforestry
innovations among smallholder farmers in sub-Saharan Africa. International Journal of
Agricultural Sustainability, 13(1), 40-54. https://doi.org/10.1080/14735903.2014.912493

Mills, J., Gaskell, P., Ingram, J., Dwyer, J. C., Reed, M., & Short, C. J. (2016). Engaging
farmers in environmental management through a better understanding of behaviour.
Agriculture and Human Values, 34(2), 283-299. https://doi.org/10.1007/s10460-016-
9705-4

Nagy, R. C., Lockaby, B. G., Helms, B. S., Kalin, L., & Stoeckel, D. (2011). Water resources
and land use and cover in a humid region: the southeastern United States. Journal of
Environmental Quality, 40(3), 867—878. https://doi.org/10.2134/jeq2010.0365

National Agricultural Statistics Service. (2019). 2017 Census Volume 1. USDA National
Agricultural Statistics Service.
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume 1, Chapte
r 1 _US/usvl.pdf



https://doi.org/10.1007/s10460-017-9810-z
https://doi.org/10.3390/su10020432
https://doi.org/10.1016/j.fcr.2007.03.022
https://doi.org/10.5194/essd-9-181-2017
https://core.ac.uk/download/pdf/208395069.pdf
https://doi.org/10.1016/j.gecco.2019.e00698
https://doi.org/10.1016/j.livsci.2012.10.007
https://doi.org/10.3109/09638288.2011.560327
https://doi.org/10.1080/14735903.2014.912493
https://doi.org/10.1007/s10460-016-9705-4
https://doi.org/10.1007/s10460-016-9705-4
https://doi.org/10.2134/jeq2010.0365
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usv1.pdf
https://www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1,_Chapter_1_US/usv1.pdf

Nerbonne, J. F., & Lentz, R. (2003). Rooted in grass: Challenging patterns of knowledge
exchange as a means of fostering social change in a southeast Minnesota farm
community. Agriculture and Human Values, 20(1), 65-78.
https://doi.org/10.1023/a:1022417608796

Nesme, T., Metson, G. S., & Bennett, E. M. (2018). Global phosphorus flows through
agricultural trade. Global Environmental Change-human and Policy Dimensions, 50,
133-141. https://doi.org/10.1016/j.gloenvcha.2018.04.004

Norton, G. W., & Alwang, J. (2020). Changes in agricultural extension and implications for
farmer adoption of new practices. Applied Economic Perspectives and Policy, 42(1), 8-
20. https://doi.org/10.1002/aepp.13008

Okumah, M., Martin-Ortega, J., Chapman, P., Novo, P., Cassidy, R., Lyon, C. J., Higgins, A., &
Doody, D. G. (2021). The role of experiential learning in the adoption of best land
management practices. Land Use Policy, 105, 105397.
https://doi.org/10.1016/j.landusepol.2021.105397

Palm-Forster, L. H., Swinton, S. M., & Shupp, R. (2017). Farmer preferences for conservation
incentives that promote voluntary phosphorus abatement in agricultural watersheds.
Journal of Soil and Water Conservation, 72(5), 493-505.
https://doi.org/10.2489/jswc.72.5.493

Pereira, M., Fairweather, J. R., Woodford, K. B., & Nuthall, P. L. (2016). Assessing the diversity
of values and goals amongst Brazilian commercial-scale progressive beef farmers using
Q-methodology. Agricultural Systems, 144, 1-8.
https://doi.org/10.1016/j.agsy.2016.01.004

Pretty, J., & Bharucha, Z. P. (2014). Sustainable intensification in agricultural systems. Annals of

Botany, 114(8), 1571-1596. https://doi.org/10.1093/acb/mcu205

Prokopy, L. S. (2010). Agricultural human dimensions research: The role of qualitative research
methods. Journal of Soil and Water Conservation, 66(1), 9A-12A.
https://doi.org/10.2489/jswc.66.1.9a

Prokopy, L. S., Floress, K., Arbuckle, J. G., Church, S. P., Eanes, F. R., Gao, Y., Gramig, B. M.,
Ranjan, P., & Singh, A. S. (2019). Adoption of agricultural conservation practices in the
United States: Evidence from 35 years of quantitative literature. Journal of Soil and
Water Conservation, 74(5), 520-534. https://doi.org/10.2489/jswc.74.5.520

Quintana-Ashwell, N., Gholson, D.M., Krutz, L.J., Henry, C.G., & Cooke, T. (2020). Adoption
of water-conserving irrigation practices among row-crop growers in Mississippi, USA.
Agronomy, 10, 1083. https://doi.org/10.3390/agronomy10081083

Ranjan, P., Church, S. P., Floress, K., & Prokopy, L. S. (2019). Synthesizing Conservation
Motivations and Barriers: What Have We Learned from Qualitative Studies of Farmers’
Behaviors in the United States? Society & Natural Resources, 32(11), 1171-1199.
https://doi.org/10.1080/08941920.2019.1648710

Reimer, A., Thompson, A. W., Prokopy, L. S., Arbuckle, J. G., Genskow, K., Jackson-Smith, D.
B., Lynne, G. D., McCann, L., Morton, L. W., & Nowak, P. (2014). People, place,
behavior, and context: A research agenda for expanding our understanding of what
motivates farmers’ conservation behaviors. Journal of Soil and Water Conservation,
69(2), 57A-61A. https://doi.org/10.2489/jswc.69.2.57a

Reimer, A., Weinkauf, D., & Prokopy, L. S. (2012). The influence of perceptions of practice
characteristics: An examination of agricultural best management practice adoption in two



https://doi.org/10.1023/a:1022417608796
https://doi.org/10.1016/j.gloenvcha.2018.04.004
https://doi.org/10.1002/aepp.13008
https://doi.org/10.1016/j.landusepol.2021.105397
https://doi.org/10.2489/jswc.72.5.493
https://doi.org/10.1016/j.agsy.2016.01.004
https://doi.org/10.1093/aob/mcu205
https://doi.org/10.2489/jswc.66.1.9a
https://doi.org/10.2489/jswc.74.5.520
https://doi.org/10.3390/agronomy10081083
https://doi.org/10.1080/08941920.2019.1648710
https://doi.org/10.2489/jswc.69.2.57a

Indiana watersheds. Journal of Rural Studies, 28(1), 118-128.
https://doi.org/10.1016/j.jrurstud.2011.09.005

Rezael, R., Mianaji, S., & Ganjloo, A. (2018). Factors affecting farmers’ intention to engage in
on-farm food safety practices in Iran: Extending the theory of planned behavior. Journal
of Rural Studies, 60, 152-166. https://doi.org/10.1016/j.jrurstud.2018.04.005

Ribaudo, M. (2011). Reducing agriculture’s nitrogen footprint: Are new policy approaches
needed? Amber Waves, 34-39. https://doi.org/10.22004/ag.econ.121012

Ribaudo, M. (2015). The limits of voluntary conservation programs. Choices, 30(2), 1-5.
https://www.jstor.org/stable/10.2307/choices.30.2.14

Rode, J., Gomez-Baggethun, E., & Krause, T. (2015). Motivation crowding by economic
incentives in conservation policy: A review of the empirical evidence. Ecological
Economics, 117, 270-282. https://doi.org/10.1016/j.ecolecon.2014.11.019

Rodriguez, J. M., Molnar, J. J., Fazio, R. A., Sydnor, E., & Lowe, M. (2008). Barriers to
adoption of sustainable agriculture practices: Change agent perspectives. Renewable
Agriculture and Food Systems, 24(1), 60-71.
https://doi.org/10.1017/s1742170508002421

Rogers, E. M. (2003). Diffusion of Innovations, 5th ed. Free Press.

Schall, D., Lansing, D., Leisnham, P. T., Shirmohammadi, A., Montas, H. J., & Hutson, T. E.
(2018). Understanding stakeholder perspectives on agricultural best management
practices and environmental change in the Chesapeake Bay: A Q methodology study.
Journal of Rural Studies, 60, 21-31. https://doi.org/10.1016/j.jrurstud.2018.03.003

Senger, I, Borges, J. a. R., & Machado, J. a. D. (2017). Using the theory of planned behavior to
understand the intention of small farmers in diversifying their agricultural production.
Journal of Rural Studies, 49, 32—40. https://doi.org/10.1016/j.jrurstud.2016.10.006

Singh, A. S., MacGowan, B. J., O’Donnell, M. S., Overstreet, B., Ulrich-Schad, J. D., Dunn, M.,
Klotz, H., & Prokopy, L. S. (2018). The influence of demonstration sites and field days
on adoption of conservation practices. Journal of Soil and Water Conservation, 73(3),
276-283. https://doi.org/10.2489/jswc.73.3.276

Stephenson, W. (1953). The Study of Behavior; Q-technique and its Methodology. Chicago:
University of Chicago Press.

Stern, P. C. (2000). New Environmental Theories: Toward a coherent theory of environmentally
significant behavior. Journal of Social Issues, 56(3), 407—424.
https://doi.org/10.1111/0022-4537.00175

Sun, B., Zhang, L., Yang, L., Zhang, F., Norse, D., & Zhu, Z. (2012). Agricultural Non-Point
source pollution in China: Causes and mitigation measures. AMBIO: A Journal of the
Human Environment, 41(4), 370-379. https://doi.org/10.1007/s13280-012-0249-6

Sutton, M. A., Oenema, O., Erisman, J. W., Leip, A., Van Grinsven, H., & Winiwarter, W.
(2011). Too much of a good thing. Nature, 472(7342), 159-161.
https://doi.org/10.1038/472159a

Taheri, F., Forouzani, M., Yazdanpanah, M., & Ajili, A. (2020). How farmers perceive the
impact of dust phenomenon on agricultural production activities: A Q-methodology
study. Journal of Arid Environments, 173, 104028.
https://doi.org/10.1016/j.jaridenv.2019.104028

Tama, R. a. Z., Liu, Y., Yu, M., Hoque, M., Adnan, K. M. M., & Sarker, S. A. (2021). Assessing
farmers’ intention towards conservation agriculture by using the Extended Theory of



https://doi.org/10.1016/j.jrurstud.2011.09.005
https://doi.org/10.1016/j.jrurstud.2018.04.005
https://doi.org/10.22004/ag.econ.121012
https://www.jstor.org/stable/10.2307/choices.30.2.14
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1017/s1742170508002421
https://doi.org/10.1016/j.jrurstud.2018.03.003
https://doi.org/10.1016/j.jrurstud.2016.10.006
https://doi.org/10.2489/jswc.73.3.276
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1007/s13280-012-0249-6
https://doi.org/10.1038/472159a
https://doi.org/10.1016/j.jaridenv.2019.104028

Planned Behavior. Journal of Environmental Management, 280, 111654,
https://doi.org/10.1016/j.jenvman.2020.111654

Ulrich-Schad, J. D., De Jalon, S. G., Babin, N., Pape, A., & Prokopy, L. S. (2017). Measuring

and understanding agricultural producers’ adoption of nutrient best management
practices. Journal of Soil and Water Conservation, 72(5), 506-518.
https://doi.org/10.2489/jswc.72.5.506

USDA. (2009). Summary report: 2007 national resources inventory. Natural Resources

Conservation Service, Washington, DC, and Center for Survey Statistics and
Methodology, lowa State University.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1041379.pdf

Wade, T., Claassen, R., & Wallander, S. (2015). Conservation-Practice adoption rates vary

widely by crop and region. Economic Information Bulletin.
https://doi.org/10.22004/ag.econ.262111

Watts, S., & Stenner, P. (2005). Doing Q ethodology: theory, method and interpretation.

Qualitative Research in Psychology, 2(1), 67-91.
https://doi.org/10.1191/1478088705qp0220a

Watts, S., & Stenner, P. (2012). Doing Q methodological research: Theory, method and

interpretation. London: Sage Publications.
Wilson, R. S., Howard, G., & Burnett, E. (2014). Improving nutrient management practices in
agriculture: The role of risk-based beliefs in understanding farmers’ attitudes toward taking
additional action. Water Resources Research, 50(8), 6735-6746.
https://doi.org/10.1002/2013wr015200
Yehouenou, L. S., Grogan, K. A., Bi, X., & Borisova, T. (2020). Improving BMP cost-share
enrollment rates: Insights from a survey of Florida farmers. Agricultural and Resource
Economic Review, 49(2), 237-269. https://doi.org/10.1017/age.2020.5

Yoder, L., Ward, A. S., Dalrymple, K. E., Scott, & Lave, R. (2019). An analysis of conservation
practice adoption studies in agricultural human-natural systems. Journal of
Environmental Management, 236, 490-498.
https://doi.org/10.1016/j.jenvman.2019.02.009

Zeweld, W., Van Huylenbroeck, G., Tesfay, G., & Speelman, S. (2017). Smallholder farmers’

behavioural intentions towards sustainable agricultural practices. Journal of
Environmental Management, 187, 71-81. https://doi.org/10.1016/j.jenvman.2016.11.014



https://doi.org/10.1016/j.jenvman.2020.111654
https://doi.org/10.2489/jswc.72.5.506
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1041379.pdf
https://doi.org/10.22004/ag.econ.262111
https://doi.org/10.1191/1478088705qp022oa
https://doi.org/10.1002/2013wr015200
https://doi.org/10.1017/age.2020.5
https://doi.org/10.1016/j.jenvman.2019.02.009
https://doi.org/10.1016/j.jenvman.2016.11.014

