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EXECUTIVE SUMMARY

Invasive tree and shrub species, such as eastern redcedar, honey locust, and
sumac, are encroaching on grasslands throughout the United States, with some

areas facing upwards of 50% conversion of grasslands into woodlands since
1990 (Morford et al., 2022).

Invasive woody plant encroachment threatens millions of grassland acres, yet
effective management needed to address the problem continues to challenge
landowners and agencies. Adaptive approaches rooted in social science can be
used to increase adoption and effectiveness of invasive woody plant
management behavior, but social science data are rarely fully integrated into
outreach or programming meant to improve management. This literature
review summarizes existing knowledge of landowner motivations, barriers,
and needs for conducting invasive woody plant management to support future
application of social science insights into conservation delivery,
communication, and outreach.
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MOTIVATIONS
The strongest motivations for management were related to the landowner’s purpose for
owning the property. Ranchers were more likely to manage than those who own land for
hunting or other recreational purposes.

Landowners who had conducted management in the past and held positive attitudes
toward the experience often felt encouraged to continue managing into the future. 

Membership in a prescribed burn association was an important motivation for
conducting prescribed burns, often tied to positive social norms at the community level
around burning.

Landowners who reported a moral responsibility to manage or hold an environmental
stewardship ethic were driven to manage more often than those without this sense of
stewardship.

Landowners who understood the long-term cost-effectiveness of management reported
this knowledge as a strong motivation to manage.
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Standard burn policies in place related to liability were cited as the number one barrier
toward prescribed burning. 

Some landowners believed certain practices held inherent risks to their income or
livelihood, such as less grass available for cattle post-burn.

Given the relative novelty of prescribed burning, older landowners expressed a greater
fear of unknown outcomes compared to younger individuals. 

Some researchers found evidence of a status quo bias, with landowners unwilling to
behave counter to traditional management norms in place, such as fire suppression.

Several practical barriers limited the ability to manage, including a lack of labor support
and equipment, a lack of knowledge and technical expertise to carry out the
management, and a lack of funding and time. 

Assistance programs as they are currently structured were viewed as being too complex,
rigid, or occurring at a scale which made many landowners ineligible for participation.

BARRIERS

Motivations, barriers and needs varied greatly depending on management practice with
most studies (71%) focused on prescribed burning as a way to eliminate invasive woody
plants. Future research should strive to create balance on landowner perspectives for
different invasive woody plant management treatments to help address this gap.

PRIMARY INSIGHTS
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Establishing programs that provide
peer-to-peer mentorship. 

Offering access to resources such as
labor, equipment, and funding is
crucial for successfully managing
encroachment. 

Local leadership is important for
successful collaboration around
management, and helping
communities identify these leaders is
essential.

Assistance programs need to be more
adaptable and flexible to meet the
needs of a diversity of landowners and
environments.

Current state and federal policies
should be periodically assessed and
adapted.

FUTURE NEEDS

KEY RECOMMENDATIONS
PARTNERSHIP FORMATION

Identify local leaders who are:
invested in invasive woody plant management,
a trusted member(s) of the community, and
willing to unite landowners and land managers with a shared set of values and goals.

Identify individual and community perspectives around environmental stewardship
Work with a social scientist to use social science methodologies to collect this
information in a systematic and generalizable fashion.
Interpret previously collected social science insights (where available).
Use those commonalities to unite landowners and catalyze future management.

Work through and with established prescribed burn associations to:
improve prescribed burning program efficiency,
increase and expand community outreach, and
develop trust between involved stakeholders.

Miruh Hamend
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Work with a social scientist to reveal landowner values around environmental
stewardship and the social norms related to management to help determine messaging
for appropriate audiences.

During outreach with non-operating landowners, identify those making decisions about
the land and determine their level of involvement with land management.

Determine trusted information sources for your population of interest to understand the
most effective messenger and communication platforms to use. 

Use messaging that strengthens existing individual and community management norms
aligned with targeted behavior to catalyze future management.

Conduct landowner-listening workshops and establish peer-to-peer mentorship
programs that connect individuals interested in management with those already
managing against encroachment.

Seek out and use existing invasive woody plant management knowledge, tools, and
resources (See ‘Invasive Woody Plant Management Resources’ in the ‘Application and
Future Direction’ on page 17 of this report).

COMMUNICATIONS AND OUTREACH

PROGRAM AND POLICY IMPROVEMENTS
Evaluate current and future assistance
programs to make regular improvements
and ensure programmatic effectiveness.

Adjust the criteria and amount of support
provided so smaller and resource-limited
landowners can benefit from assistance.

Change the program eligibility
requirements to prioritize earlier levels of
encroachment when woody plants are
easier to manage.

Update liability to gross negligence policies
related to burning wherever possible to
encourage a greater adoption of the
practice.

Lindsay Shorter
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PURPOSE
Invasive tree and shrub species, such as eastern redcedar, honey locust, and sumac, are
encroaching on grasslands throughout the United States, with some areas facing upwards
of 50% conversion of grasslands into woodlands since 1990 (Morford et al., 2022). This
conversion, hereafter invasive woody plant encroachment, often results in losses of
ecosystem services, most notably the depletion of soil moisture and aquifer recharge (Zou
et al., 2018), a decline of grasses available for livestock forage (Briggs et al., 2005) and a
subsequent loss of grassland habitat vital for bird species (Coppedge et al., 2001). 

A summary of knowledge around landowner experiences and decision-making processes
related to invasive woody plant management practices and programs is needed to help
managers and conservation delivery practitioners understand the factors that can
encourage or hinder management. The following literature review summarizes 1) what is
known about landowner motivations for engaging in invasive woody plant management, 2)
barriers to management, and 3) current and future landowner needs for more effectively
conducting management. We then provide recommendations about how this knowledge
can be applied to improve policies and programs designed to increase management
adoption.

Cook Land Solutions



The causes of invasive woody plant encroachment
are numerous and multifaceted. From an ecological
lens, a changing climate and the topography and soil
profile of a site can influence the rate of transition
from grassland to woodland (Archer et al., 2017;
Gaskin et al., 2021). Social drivers of woody
encroachment include fire suppression, a decline of
grazing animal species, and the transformation of
grasslands into croplands (Briggs et al., 2005;
Twidwell et al., 2013; Archer et al., 2017). Berg et al.
(2015) found a higher prevalence of certain tree and
shrub species in areas with increasing development
pressures from human populations. These social and
ecological processes do not exist in silos, but are
inextricably linked with a combined influence that
contributes to broader encroachment trends (Londe
et al., 2022). 

Landowner and manager behavior that limits new
encroachment and eliminates existing woody plants
is needed, yet, effective management practice
adoption continues to challenge landowners and
agencies. Adaptive approaches rooted in social
science can be used to increase adoption of and
effectiveness of invasive woody plant management
behavior, but social science data are rarely fully
integrated into outreach or programming meant to
improve management. 

Several studies have applied social science
frameworks and theories to understand the human
dimensions of invasive woody plant encroachment,
one of the goals being to inform policy and
programming intended to promote management
behavior. However, there are very few literature
reviews focused on the decision-making processes of
those who are actively managing invasive woody
plants using practices such as prescribed burning,
mechanical control, chemical control and grazing
management. Clark et al. (2022) published a
systematic review on barriers to management across
the Great Plains region, but the scope of the review
was limited to prescribed burning. 

BACKGROUND
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INSIGHTS FROM THE LITERATURE

Polulation 'Producer' OR 'Landowner'  OR 'Rancher'

Population Adjacent Terms 'Woody Plant Encroachment' AND 'Great Plains'

Intervention 'Perception' OR 'Motivate' OR 'Barriers' OR 'Belief' OR 'Attitude' OR 'Behavior'

Outcome 'Management' OR 'Thinning' OR 'Controlled' OR 'Prescribed' OR 'Burn' OR 'Fire'

This literature review was conducted using a methodology adapted from the Collaboration
for Environmental Evidence (2022). A series of search terms were tested and refined until the
following search string was finalized (Table 1): 

8

To fill this gap, we summarize the existing literature related to landowner motivations,
barriers, and needs for conducting invasive woody plant management. The goal of this report
is to support future application of social science insights into conservation delivery,
communication, and outreach to increase management adoption.

TABLE 1. FINAL SEARCH STRING

 The 277 papers generated from the search string went through a three-step screening
process, where titles, abstracts, and finally the documents in full were evaluated for
relevancy. The research team extracted data from 38 documents in total: 30 derived from
the peer-reviewed literature, five graduate theses, and three technical reports. For a more
detailed explanation of the review methodology, please refer to Appendix A.

The majority of papers (63%) were published after 2018, although the earliest year of data
collection reported was 2003. Over three quarters of the studies reported on primary data,
with the type of data collected and analyzed varying considerably:

TYPES OF SOCIAL SCIENCE DATA COLLECTED
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The most widely cited motivation for management was related to the landowners purpose
for owning the property; those that managed their land for crop or livestock production
were often more willing to engage in practices that remove invasive woody plants compared
to those who manage their land for hunting or other recreational purposes (McDaniel, 2018;
Hoffman et al., 2020). Landowners who resided on the land were also more likely to manage
that those who identified as non-residential landowners (Abney, 2017). This motivation was
followed by landowners who had conducted some sort of management in the past and held
positive memories and attitudes toward the experience – such as previously being involved
with a successful burn effort – which encouraged them to continue with the same or new
management practices into the future (Toledo et al., 2013; Bendel et al., 2020).

A number of studies reported that membership in a prescribed burn association was an
important motivation for management (Toledo et al., 2014; Abney, 2017; Jobes, 2019) often
tied to positive social norms at the community level for conducting management. Four
additional papers (Morton et al., 2010; Riechman et al., 2014; Coon et al., 2020; Rajala &
Sorice, 2021) connected an internal moral responsibility to manage or environmental
stewardship ethic with the likelihood of management. Morton et al. (2010) described how
harboring a strong land stewardship ethic was an important factor in determining whether
an individual managed for invasive woody plants, while Riechman et al. (2014) shared a case
study of landowners uniting around a common land ethic that eventually led to the
formation of a local prescribed burn association. Coon et al. (2020) recommended
developing outreach messaging that taps into landowners’ sense of moral responsibility and
environmental stewardship to increase the adoption of invasive woody plant management
practices.

MOTIVATIONS

It is important to note that six out of the 38 papers did not collect social science data, but
were rather a combination of technical reports, extension papers, or descriptive studies that
discussed secondary data. Of the remaining 32 documents, 13 collected and analyzed social
science data but did not connect their research to a theoretical framework. The other 19
graduate theses and peer-reviewed articles identified at least one social science theory in
which their work was based. A list of the theoretical frameworks applied, a brief description
of each, and the papers in which they are cited can be found in Appendix B.

Nearly three quarters of the studies focused exclusively on prescribed burning, highlighting
a potential research bias toward studying burning as a management practice. More research
is needed on landowner motivations and barriers regarding other forms of accessible
invasive woody plant management tools to help address this gap. Most of the papers
collected data from private landowners (74%) or individuals associated with prescribed burn
efforts (29%). Several studies covered a geographic scope throughout the entire Great Plains
region (16%), or within the Southern Great Plains (34%), with the remainder focusing on a
specific state or portion of a state (50%). Many of these studies may be generalizable to other
regions given their theoretical foundations.
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Four papers in this review (Symstad and Leis, 2017; Kreuter et al., 2019; Starr et al., 2019;
Jeffries et al., 2023) connected landowner understanding of the long-term cost effectiveness
of continual management as a large motivator for management, while three studies
(Riechman et al., 2014; Symstad and Leis, 2017; Jeffries et al., 2023) demonstrated that
individuals were motivated to prevent future catastrophic wildfires by reducing fuel loads
through invasive woody plant management. Coleman (2019) and Hoffman et al. (2021) shared
that landowners based their management decision-making on credible, quantifiable
evidence demonstrating how practices lead to management success from trusted sources,
such as local prescribed burn associations or Natural Resource Conservation Service (NRCS)
offices.

From a policy perspective, liability around prescribed burning damaging a neighbor’s
property was often brought up as a factor that strongly influenced the decision of whether
or not to burn. Certain states hold gross negligence liability standards, where individuals
conducting a prescribed burn are legally protected if a fire escapes and causes damage as
long as the individual follows a series of regulations before the burn. In contrast, strict
negligence standards create the highest form of liability by holding individuals responsible in
every instance of an escaped fire, regardless of the circumstances. Wonkka et al. (2015) found
that landowners operating within gross negligence liability counties tended to conduct
prescribed burns more often than matching counties with stricter liability standards.

Cook Land Solutions



BARRIERS 

A lack of funding, time, labor and equipment
(Coon et al., 2020; Fagundes et al., 2020)

A lack of knowledge or technical experience
to carry out the management, especially
related to prescribed burning (Symstad and
Leis, 2017; Clark et al., 2022)

A lack of local community-driven leadership
(Jobes, 2019)

Over one quarter of the studies mentioned that
some landowners believed certain practices
negatively affected their income or livelihood,
such as the perception that burning grass
reduces livestock forage (Harr et al., 2014), or
that the tree removal will negatively impact
hunting-based operations (Stroman et al., 2020).
Another seven papers found that landowners
held negative feelings toward certain forms of
management such as prescribed burning, often
focused around perceived risks such as smoke
and property damage (McDaniel, 2018; Stroman
et al., 2020; Hoffman et al., 2021). 

Some studies point to the fact that older
landowners were hesitant to experiment with
newer practices like prescribed burning
(Stroman et al., 2020). Other landowners were
unwilling to go against the established status
quo with commonly used management practices
in their community such as fire suppression,
which is often still more widely accepted than
newer approaches such as prescribed burning
(Weir et al., 2019), resulting in negative attitudes
toward burning in certain communities (Jeffries
et al., 2023).

Of those landowners that were either currently
managing invasive woody plants or had a desire
to manage in the future, several practical
barriers were found from this review that
limited their ability to manage. These practical
constraints included:
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perceived lack of institutional support from government agencies for helping landowners
deal with the logistical aspects of management preparation, such as program enrollment or
the writing of burn plans (Harr et al., 2014). The need for further support was closely tied to
the finding that assistance programs as they are currently structured were viewed as being
too complex, rigid, or set up in a way which made many landowners ineligible for
participation, such as requiring a minimum acreage size for enrollment. The Central
Grasslands Roadmap (2021) surveyed landowners who had participated in a diversity of
assistance programs for grassland management which included varying aspects of invasive
woody plant management, such as the NRCS Environmental Quality Incentives Program.
Respondents stated that the most common barriers toward program enrollment were lack of
time for participation or not having a sufficient number of acres available for enrollment.
Many believed that existing programs are too complex to benefit smaller or resource-limited
landowners, who often lack the time and resources to successfully apply for programs or pay
for a cost-share upon enrollment (Fagundes et al., 2020).

Even if certain individuals become eligible to participate, perceptions of programs rewarding
poor management of large-scale operations, as well as issues with program inflexibility for
local situations, were found to dissuade landowners from enrollment (Central Grasslands
Roadmap, 2021). For example, enrollees in a NRCS contract such as through the
Environmental Quality Incentive Program, are required to follow protocols found within
Field Office Technical Guides, disqualifying many who employ more traditional or indigenous
forms of management (Fagundes et al., 2020). Three papers (Coleman, 2019; Jobes, 2019;
Central Grasslands Roadmap, 2021) note that a general sense of distrust with certain
information sources, such as social media, or government agencies facilitating invasive
woody plant management also served as a barrier toward program enrollment.

Several other studies stated
that dealing with weather,
biophysical, or development-
related landscape conditions
also generated logistical
challenges for management,
such as needing to navigate
narrow burn windows (Wilber
et al., 2021) or attempting to
plan a burn across a subdivided
landscape (Clark et al., 2022).

Nearly one third of the papers
cited burn liability policies in
place as the number one
barrier toward prescribed
burning. A related
programmatic barrier was a

12
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When examining landowner needs for management moving forward, one third of all papers
cited the importance of programs that can provide mentorship for those dealing with
invasive woody plant problems (e.g., McDaniel, 2018; Joshi et al., 2019; Starr et al., 2019;
Adhikari et al., 2023). This could come in the form of outreach campaigns that employ
producer-led methods that connect landowners wanting to learn more about management
with landowners who have a history of management success. On the practical side, offering
access to resources such as labor, equipment, and funding is crucial for successfully
managing invasive woody plant encroachment. The ability of landowners and land managers
to collaborate with agencies and with one another to share resources was often cited as a
necessity for effective management (Twidwell et al., 2013). Case studies found throughout
the literature demonstrate that successful reversal of woody invasion was often due to
collaborations catalyzed by local landowners, and was usually initiated by a single motivated
individual or a group of individuals who served as community leaders (Jobes, 2019; University
of Nebraska, 2021). Two other papers (Jobes, 2019; Coon et al., 2020) mentioned the
importance of trust building between landowners, government officials, prescribed burn
associations, and conservation organizations to continue successfully managing for the
removal and prevention of invasive woody plant encroachment.

Prescribed burn associations were commonly cited as one such form of collaboration that
provided the means for effective and safe prescribed burns. Through these associations,
active members were often able to combine resources such as burn equipment, specialized
expertise and training, and labor to reduce costs and overcome technical constraints
(Riechman et al., 2014; Jobes, 2019; Coon et al., 2020). Stroman et al. (2020) stated that
investing in the development of local prescribed burn associations helped to catalyze
management of invasive woody plant encroachment by providing resources and changing
negative perceptions of practices such as burning.

Another four papers spoke to the need for assistance programs to evolve in order to become
more adaptable and flexible to a variety of landowners and environments (Olenick et al.,
2005; Leis et al., 2017; Central Grasslands Roadmap, 2021; University of Nebraska, 2021). For
example, Olenick et al., (2005) stated that providing shorter term contracts and removing
some of the mandatory components of programs such as uniform brush management was
found to be more attractive to a wider diversity of landowners, which then incentivized them
to re-enroll and continue management long-term. On a larger scale, current state and
federal policies should be periodically assessed and adapted as needed. 

LANDOWNER NEEDS
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APPLICATION AND FUTURE DIRECTION

The practical barriers reported in the literature that hinder successful invasive woody plant
management were numerous, including a lack of labor, equipment, funding, technical
experience, or time to carry out the management. Despite these constraints, several case
studies demonstrate how effective partnerships and programs can help to overcome these
barriers, often resulting from the sharing of information and resources. The University of
Nebraska (2021) provided a successful case study from the Loess Canyons, where a group
called the Central Platte Rangeland Alliance formed a long-lasting partnership between
landowners, managers, agencies, and nonprofits organizations in the area. The partnership
was able to first establish trust among all parties involved. From there, a process of
knowledge and resource exchange allowed the partners to begin collaboratively managing to
reverse invasive woody plant encroachment in the region and prevent further invasion via a
large-scale, integrated approach informed by a multitude of diverse perspectives.

As previously mentioned, prescribed burn associations are just one type of collaborative
partnership that can help to alleviate challenges toward invasive woody plant management.
Twidwell et al. (2013) found that when neighboring landowners share their resources and
collaborate on burn efforts, they are able to form fire crews that provide solutions to many of
the practical barriers mentioned, such as perceptions around lack of time, knowledge,
equipment or labor. Riechman et al. (2014) stated that the development of a burning
partnership in their study region began with a mutual conservation ethic and an awareness of
management impacts on encroachment, which helped to unite the involved landowners. One
important recommendation for establishing a collaborative effort around management is to
find a leader – preferably a local landowner or manager – who is invested in the work, has the
capacity to lead, and is willing to unite stakeholders beneath their shared values and goals.
Another recommendation includes working with a social scientist to collect new information
or interpret previously collected insights that can unite landowners and catalyze future
management. (Bartley and Brooks, 2022)

 Partnership Formation
 Communications & Outreach
 Program & Policy Improvement

The results from this literature review point
to several findings that can be used by
managers and conservation delivery
practitioners to more effectively engage
with landowners who are facing invasive
woody plant encroachment: 

PARTNERSHIP FORMATION
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The motivations for conducting management found through this review can serve as key
starting points for targeted outreach. We recommend that future engagement efforts
prioritize landowners whose operation is focused on crop or livestock production, or those
who are actively involved in a prescribed burn association and have a positive past
experience with burning, given their greater likelihood of management adoption. Working
with a social scientist can help to reveal landowner attitudes around environmental
stewardship and the social norms related to management, which can help people create
targeted outreach content for certain populations of interest or communities. (Coon et al.,
2020).

There is also a growing need for new or continued engagement with non-operating and
outdoor recreation focused landowners, who are less likely to manage for invasive woody
plants and whose forested properties often act as sources of seed dispersal to neighboring
grasslands. Many of these landowners do not live on the property they own, yet Sorice et al.
(2018) found that involvement in land management was a stronger predictor of management
decision-making than simply residing on the property, and cautioned against making
assumptions about landowner beliefs and actions based solely on their place of residence.
Therefore, a recommendation for future outreach would be to identify the land
management decision makers and determine their level of involvement on the property,
rather than focusing on their distance from the land itself.

When communicating with landowners looking for information on prescribed burning,
Coleman (2019) shared that credibility of the information source was the single most
important factor influencing the use of that knowledge in future decision-making.
Electronic outlets such as social media platforms or other online sources are often rated as
least trustworthy, so one suggestion would be to understand the most credible sources of
information for a population of interest to determine the most effective communication
strategies to employ. Coon et al. (2020) also recommended identifying individual and
community norms around environmental stewardship, and using those insights in
communications outreach to relate to landowners and motivate future management.

15
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PROGRAM & POLICY IMPROVEMENT

16

Other studies cite high rates of success in the adoption of new conservation practices
through peer-to-peer interactions versus remote pathways via electronic or printed
materials (McDaniel, 2018). Another recommendation from this report is the establishment of
a peer-to-peer mentorship program that connects individuals with landowners and land
managers who already hold strong motivations for doing this type of work, along with those
who have a positive track record of success. Sketch et al. (2019) conducted landowner-
listening workshops with the goal of providing a space for those managing the land to share
their challenges and needs of working on the landscape with conservation professionals, and
found that listening to these stories resulted in positive outcomes in the form of unique
knowledge exchange and trust building between all participants. Organizing these types of
workshops can meet the desires for landowners to hear from their peers on challenges and
solutions related to management. The Partners for Conservation website provides a list of
resources for those interested in designing collaborative, landowner-driven workshops.

Multiple issues with liability standards
The complexity, rigidity, and mismatch in scale of current assistance programs
A perceived lack of institutional support to accomplish management

The literature mentioned several barriers regarding current management policies and
programs in place, including:

For agencies creating assistance programs, a large-scale, continual assessment of the
current and future program components is recommended for making regular improvements,
and to prevent negative attitudes toward program components and a perceived lack of
institutional support. This can include adjusting the criteria and amount of support provided
so smaller and resource-limited landowners can benefit from assistance, and changing the
program eligibility requirements to prioritize earlier levels of encroachment when woody
plants are easier to manage. Working to update liability to gross negligence standards
related to burning wherever possible can also encourage a greater adoption of prescribed
burn programs.

An additional suggestion is to work through and with established prescribed burn
associations to spread invasive woody plant management awareness and knowledge to new
communities and to develop trust between private landowners and government agencies
(McDaniel, 2018; Wilber et al., 2021). Prescribed burn associations have been shown to
successfully advocate for program and policy change, such as the implementation of gross
negligence liability standards, and some have even aided landowners in legal battles around
the use of prescribed burning in their communities by working with insurance agencies to
help them acquire fire insurance (Riechman et al., 2014).

https://partnerscapes.org/resources/


INVASIVE WOODY PLANT MANAGEMENT RESOURCES
Many tools and resources for carrying out invasive woody plant management already exist.
Twidwell et al. (2021) recently created a practical guide for landowners facing woody
encroachment, which includes an eight step process for an effective management strategy.
The University of Nebraska-Lincoln has an entire webpage dedicated to Eastern Redcedar
education and outreach, called the Eastern Redcedar Science Literacy Project The website
contains an extensive amount of information on Eastern Redcedar and the impacts of its
encroachment, along with current scientific recommendations for successfully managing its
spread. Oklahoma State University’s Cooperative Extension Service has also taken strides in
helping individuals understand liability law through the use of fact sheets (Weir et al., 2019),
while Texas A&M, Oklahoma State University, and University of Nebraska have collaborated
to create The Prairie Project, an effort that aims to reduce woody plant encroachment across
the Southern Great Plains. Taking advantage of these and other resources available will help
managers more effectively collaborate with landowners on this work in the long run.

The issue of invasive woody plant encroachment is complex, and is intensifying as time
passes. Despite the numerous programs and policies in place to aid landowners and
managers with combating encroachment, this report highlights how a range of barriers
continue to challenge effective management. By reducing those barriers while amplifying
management motivations and meeting landowners’ future needs, conservation delivery
practitioners and managers can more effectively create strategic programming and outreach
campaigns to promote management. This can aid in delivering on the goals of helping
individuals effectively manage invasive woody plants on their properties and prevent further
encroachment across the landscape.
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APPENDIX A

LITERATURE REVIEW METHODOLOGY
SEARCH STRING 
The research team developed a list of potential search terms that could be placed into a
search string (Collaboration for Environmental Evidence, 2022). The search string was vetted
by colleagues at Playa Lakes Joint Venture and then tested in Google Scholar. The search
string was further refined and tested until the research team felt confident that they had hit
a saturation point in the relevancy of results produced. The final search string related to
social science research on landowners, ranchers, or other producers facing woody plant
encroachment in the Great Plains region, given the increasing threat of invasive woody
plants these stakeholders face in this region (Table 1). The intervention included a clear
social science element (e.g., motivation or barrier toward conducting the work) and the
outcome was some type of impact on the management in question. [Producer OR Landowner
OR Rancher] AND [Woody Plant Encroachment] AND [Great Plains] AND [Perception OR
Motivate OR Barrier OR Belief OR Attitude OR Behavior] AND [Management OR Thinning OR
Controlled OR Prescribed OR Burn OR Fire].

STUDY SCREENING 
Papers were limited to those written in English. The research team did not restrict the dates
of study, and included both peer and non-peer reviewed literature to minimize publication
bias. The team used Google Scholar as the primary search engine, supplemented with
sources provided by professional contacts. Google Scholar generated 258 hits for inclusion
and the team’s contacts provided 32 documents in total. After removing 13 duplicates, the
research team began screening the remaining 277 papers using a three step screening
process (Collaboration for Environmental Evidence, 2022). In step one, titles that were
clearly irrelevant were discarded, resulting in 84 documents that remained. In step two, the
team screened the abstracts of all 84 papers and determined that only 38 were relevant for
data extraction, which moved on to the final step of screening the entire document. Of these
38 documents that remained, 30 were derived from the peer-reviewed literature while the
remaining 8 were a combination of graduate theses and technical reports.

DATA EXTRACTION STRATEGY 

The research team used a spreadsheet to store all the meta-data extracted from the studies.
This included a study ID number, the type of study, journal/source, author, year of
publication, title, data type, year of data collection, methodology, study location,
stakeholders involved, paper topic or theme, type of management practice assessed, the
management motivation(s), barrier(s), and/or need(s), conclusion or outcome, a link to the
full-text document and any relevant notes. 

https://docs.google.com/spreadsheets/d/1VW3OWlfWLuj-TREUkPiQOgpK9j6hvAQba8fn3BPS9K0/edit?usp=sharing


Theory Definition References

Adult Learning Theory

Describes how adult learning is highly distinct from the
learning that humans do as children, emphasizing the
determination of suitable learning techniques for
adults.

Coleman, 2019

Collective Action Theory

Describes how successful collective action is possible
through the shared governance of the commons as
long as the actions build on common interests, mutual
respect, and reciprocity among stakeholders.

Jeffries et al., 2023

Cultural Theory
Posits that social and cultural dynamics influence how
individuals think, interact with others, and perceive
risk from disasters.

Joshi et al., 2019

Diffusion of Innovation
Theory

Explains how, why, and at what rate innovative ideas
and technologies spread in a population. Clark et al., 2022

Educational Theory Describes how first-hand experience and participation
can help to demonstrate facts and aid in knowledge
retention.

McDaniel, 2018

Grounded Theory
Involves the construction of hypotheses and theories
through the collecting and analysis of data using an
inductive reasoning approach.

Riechman et al., 2014
Hoffman, 2020
Hoffman et al., 2021

Meaning-Dependence
Framework

Accounts for the multiple ways meanings inform
human connections to a place.  Rajala & Sorice., 2021

Norm Activation Model
Proposes that pro-environmental actions follow from
the activation of personal norms, reflecting feelings of
moral obligation to perform or refrain from actions.

Coon et al., 2020

Production Theory
Explains the principles by which an entity decides how
much of a commodity it will produce, and how much of
each kind of input it will use.

Adhikari et al., 2023

Random Utility Theory
Posits that people generally choose what they prefer,
and random factors can explain the instances where
they do not.

Adhikari et al., 2023
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Theory Definition References

Reserves-As-Catalyst
Model

Focused on land management on reserves and the
surrounding landscapes in a way that fosters
widespread implementation of conservation practices.

Harr et al., 2014

Social Capital Theory
Argues that social relationships are resources that can
lead to the development and accumulation of human
capital.

Jobes, 2019

Social Exchange Theory
Studies the social behavior in the interaction of two
parties that implement a cost-benefit analysis to
determine risks and benefits.

Toledo et al., 2014
Jeffries et al., 2023

Strengths Weaknesses
Opportunities Threats
(SWOT)-Analytic
Network Process (ANP)
Framework

Identifies strengths, weaknesses, opportunities, and
threats for a specific group or individual, and structures
a decision into a network with a goal, decision criteria,
and alternatives.

Starr et al., 2019

Theory of Bounded
Rationality

Posits that consumers have limited rational decision
making, driven by three main factors – cognitive ability,
time constraint, and imperfect information.

Hoffman, 2020

Theory of Planned
Behavior

Posits that behaviors are determined by behavioral
intentions, which are determined by attitudes toward
the behavior, subjective norms, and perceived
behavioral control.

Bendel et al., 2020
Coon et al., 2020

Theory of Reasoned
Action

Argues that individuals use the information that is
available to them in a reasonable manner at the time of
making decisions, and that an individual’s behavior
follows a logical and systematic path based on available
information.

Toledo et al., 2013

Transtheoretical Model
of Behavior Change

Provides a model that conceptualizes intentional
behavioral change. Bendel et al., 2020

Two System Theory

Conceptualize individual decision-making processes as
existing on a spectrum between entirely analytic (e.g.
cost-benefit analysis) and entirely intuitive processes
(heuristics).

Hoffman, 2020
Hoffman et al., 2021

Value–Beliefs–Norm
Theory

Emphasizes the impact of personal values, beliefs, and
social norms on an individual’s perception of risk and
behavioral intentions.

Joshi et al., 2019
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