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Why are Proposed Public Land

Transfers a Source of Extreme

Conflict and Resistance?
By Tyler Wayland, Lisa West, Jose Mata, and Benjamin L. Turner

On the Ground

• The United States Federal Government owns and
manages one-third of the land in the United States,
primarily in western US states. There is fierce
debate on whether the federal government should
transfer management of public lands to state
control.

• We reviewed a variety of agency periodicals/
websites, contemporary articles, and/or rangeland
textbooks and articles to better understand the key
ecologic and socioeconomic processes on public
rangelands.

• Using a systems thinking approach, we identified a
number of system archetype structures, including
Fixes-that-Backfire, Success-to-the-Successful,
and Escalation, in the event that public land is
transferred from federal to state control.

• Transferring management of public lands to state
control would affect rangelands from an ecological
perspective (e.g., over- or undergrazing) and would
have potential socioeconomic impacts on urban
and rural communities in the western states through
increased friction at the state legislative level rather
than the federal level.
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Rangelands 40(2):53—64
doi 10.1016/j.rala.2018.01.001
© 2018 The Society for Range Management

hey own one-third of America and that’s just too
damn much land to manage efficiently and
effectively…” Rob Bishop, Utah Congressman
and Chairman of the House Committee on
Natural Resources.1

The United States of America comprises approximately
2.3 billion acres of land in which 640 million acres are public.2

Public land was created from 1781 to 1867 as the United
States acquired 1.8 billion acres of land, primarily in the west.
However, to promote westward expansion, much of this land
was sold or granted to settlers and homesteaders to establish
towns and eventually new states. As a result, roughly 1.3
billion acres of public lands were transferred out of federal
control, with approximately 640 million acres remaining and
currently managed through the United States’ Bureau of Land
Management (BLM, appr. 248 million acres), Forest Service
(USFS, appr. 192 million acres), Fish and Wildlife Service
(appr. 89 million acres), National Park Service (appr. 80
million acres), and Department of Defense (appr. 11 million
acres).3 Unfortunately, many citizens are unaware of these
lands and their importance, history, and place in the heritage
of America. These lands are a source of clean air and water,
renewable energy, agricultural production via livestock
grazing, and quality habitat for wildlife. These lands also
contribute to the economy, providing approximately $646
billion dollars annually; nearly $80 billion in federal, state, and
local taxes; and support for nearly 6.1 million jobs.4

A topic of great debate has been the possible transfer of
public lands from federal control to state control. Although
noteworthy cases of proposed or suggested transfers have
involved land currently within BLM, USFS, Fish and
Wildlife Service, and National Park Service, for the purposes
of this paper we define public land as those lands primarily
composed of rangeland ecosystems, forest ecosystems, or
mixtures thereof used for multiple purposes and accessible by
the general public (i.e., they fall under the public domain,
approximately one-third of federally owned land). The
transfer of these lands could have either positive or
detrimental effects on multiple scales. Unfortunately, not
much is known about potential consequences if transfer of
these lands becomes a reality. The primary objective of our
project was to 1) describe how such transfers could potentially
affect multiple-use rangelands from an ecological perspective
given some logical and reasonable reactions that states may
make in attempts to manage the land after a transfer; and 2)
discuss the potential socioeconomic impacts that this would
have on rural communities and large metropolitan areas in the
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western United States. Certainly, this topic is a complex one,
with many dynamic and overlapping inter-relationships. Our
analysis, therefore, represents only a small range of total possible
outcomes under the circumstances of federal and state land
transfers, and given shifts in the make-up of state legislatures,
state budget conditions, federal landmanagement practices, and
public perceptions about the issue; real-world outcomes will
certainly differ in kind and severity from what we describe.

To achieve our objectives, we used an integrative,
systems-thinking approach, useful for identifying, describing,
analyzing, and illustrating the important interconnected rela-
tionships at work within complex management problems.5

Within this approach, we first identified the multiple uses of
public rangelands using a variety of agency periodicals/websites,
contemporary articles, and/or rangeland textbooks. Based on the
primary rangeland uses identified, we describe the “status quo”
condition for each major use. We then forecasted potential
impacts or changes to the “status quo,” given a public land transfer
of federal land to state management, using scientific and
economic reasoning justified in the scientific literature. Finally,
we uncovered three archetypes that illustrate multiple feedback
relationships among the identified factors that could create
unintended consequences previously unrecognized. These arche-
types included 1) Fixes-that-Backfire, 2) Success-to-the-Suc-
cessful, and 3) Escalation. We describe the current pressures and
“status quo” conditions currently in place; we then map the
archetype relationships using Causal Loop Diagrams (CLD).
We conclude the paper with a brief discussion about the potential
ecological and socioeconomic consequences of public land
transfers.

Current Pressures and Conflicts
The vast scope of multiple uses on public rangelands is a

driving force for current management strategies. Multiple uses
include livestock grazing, wildlife conservation, water man-
agement, soil conservation, natural resource development, and
recreation. The complexity of managing these uses can be seen
when measures to protect one use of rangelands comes at the
expense of another.6 Some noteworthy examples and
on-going issues include (but are not limited to) the following
points.

In 2010, the transmission of pneumonia from domestic
sheep to the iconic bighorn sheep caused the USFS to ban
domestic sheep from over 70,000 acres of public grazing lands
in Idaho. This decision brought national attention to the
tension between conservation management and commercial
production on federal lands. Ranchers sued to stop the ban,
but in March 2016, the 9th Circuit Court of Appeals allowed
the ban to stand.7

Another illustrative case has been documented near Bunker-
ville, Nevada. In 1993 the BLM designated the rangeland
surrounding the Bundy Ranch for strict conservation efforts to
protect the threatened desert tortoise and its supporting habitat.
These conservation efforts led to the termination of livestock
grazing and imposed strict limits to off-road vehicle use on the

land utilized by the Bundy Ranch for livestock grazing.
However, the rancher, Cliven Bundy, refused to remove his
cattle from the land. He did not handle the situation legally or
safely, but nevertheless was able to attract nationwide attention.
From 1993 to 2014, Mr. Bundy accumulated over 1 million
dollars in fines for illegal grazing.8 Threats, pipe bombs, and
armed stand-offs were all reasons the BLM felt it was a safety
concern to continue removing his cattle.

More recently, in January of 2016, to protest federal land
ownership, a group of armed militants took over Oregon’s
Malheur National Wildlife Refuge, demanding the return of
the 188,000 acres to local control. The protest and standoff
lasted for 41 days and resulted in the shooting death of
Arizona rancher Robert Finicum.9

Even more systematic and costly than the previous
examples, forest wildfires in the western United States
continue to make headlines annually as fire severities and
affected areas continue to set records.10 Annual forest wildfire
suppression costs are on the order of hundreds of millions of
US dollars, and costs for 2017 were expected to exceed $2
billion.11 The causes and drivers of western forest fires are
multifaceted. For many years, policies aimed at totally
excluding fire allowed the accumulation of large amounts of
fuel.12 Likewise, the total amount of timber harvested in the
western United States continues to remain flat or is declining,
further reinforcing accumulation of fuel.13 In addition to
accumulation of fuel in western forests, catastrophic fires are
also partly due to climate variability (e.g., drought occurrence
and severity), lack of economic opportunities for rural dwellers
in and around forests, expansion of urban or periurban
landscapes into forested areas that are difficult to manage or
respond to, failure to enforce (or establish) laws and regulations
aimed atmore effective forest and firemanagement policies, and
weak or underresourced government institutions.12,13

Another systematic and costly pressure on public rangelands
revolves around the exponential growth of the wild horse
population. Since passage of theWild Free-RoamingHorses and
Burros Act of 1971, which protects wild horses and burros from
capture, branding, harassment, or harvest, the wild horse
population has grown beyond 2.5 times the estimated ecological
carrying capacities and contributed to significant land degrada-
tion, costing the BLM more than $50 million annually in
management effort.14,15 Public land managers continue to be
pressed “between a rock and a hard place,” while animal activists
for the horses protest federal management procedures (roundups
and possible euthanasia), rangeland stakeholders, who rely on
rangeland ecosystem health for their livelihoods, simultaneously
scrutinize federal management for not handling the issue in a
sustainable manner.15

Public lands generate production of both nonrenewable
and renewable energy sources, which provide a critical
income source at local, state, and federal levels. Currently,
the onshore, federal oil and gas royalty rate is 12.5%, with
state royalties ranging from 16% to 25%.16 However, both
the federal royalty rate as well as drilling land lease rates are
belowmarket values, affording oil companies the ability to sit
idle on fields in the long term (e.g., of the 34 million acres
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under lease in 2015, less than one-third of that land was
being actively drilled),16 and production activities that drive
revenues needed for land management are directly influenced
by oil prices.17 Increasingly, renewable energy projects are
being considered for federal lands and must go through
in-depth environmental assessments, but the process is more
opaque than that of oil and gas exploration (e.g., the bidding
process was only established in 2015).18 Due to “red tape”
associated with establishing either drilling sites or renewable
energy projects, energy production on federal land can lag 18
to 24 months behind production from state and private
lands.19

Finally, underlying all of these challenges are ongoing
problems of financial budgets for land management. First,
budgets for land management have been shrinking, and
pressures for cuts are expected to increase in the coming years.
Proposed budget cuts to federal agencies involved in public
land and natural resource management ranged from 10% to
over 14% for 2018 (which would have created severe negative
outcomes such as closure of national parks or agency staff cuts
of over 4,000 employees), with most agencies receiving
between 1% and 2% cuts.20 Even more problematic than
reduced funds is the budget allocation process itself. Since
2009, the US Congress has become reliant on using
continuing resolutions to fund agencies. This limits planning
and project implementation of agencies because they are
required to plan based on the budget proposals of the
president; the timing of funding is short term (typically only 1
fiscal year), which limits long-term investments, slows
projects that require large capital expenditures, and can create
waste as funds are expected to be spent in a short amount of
time before the next continuing resolution is passed.

Although these are, in some cases, extreme examples with
some unfortunate and tragic outcomes or systematic issues that
have evolved over decades, they demonstrate the complexities of
managing federal lands for multiple uses. Additionally, while
some events, such as the Bundy Ranch or Malheur Wildlife
Refuge cases, are isolated in nature, they are of greater interest and
more easily communicated to the general public due to the
dramatic and immediate nature of the problem. These headlines
play a large part in the national debate by grabbing the attention
of thousands of citizens, including, in large part, nonrangeland
users, who influence local, state, and US elected representatives.
Situations like these continue to bring attention to federal land
ownership and the idea of transferring these lands to state and
local control.

Before proceeding into our systems analysis and to better
understand the underlying processes operating on rangelands, we
surveyed a variety of sources that describe the basic ecological
process associated with the major land uses common to US
rangelands. We describe the status quo and our hypothesized
impacts resulting from federal land transfer (Table 1).

Status Quo
In general, grazing on public lands has decreased over

time.21 This can be attributed to stocking rates being strictly

regulated and to increased efforts to conserve historical lands
(e.g., expansion of claims under The Antiquities Act of 1906).
Grazing fees on public lands are priced well below the private
market value,22 which greatly benefits ranchers utilizing the
lands for livestock production (both operationally via lower
marginal costs of pounds produced as well as strategically
through capitalization into ranch businesses that have secured
grazing leases).22,23 However, protection of the bighorn sheep
and the desert tortoise are examples of how grazing by livestock
can be limited or even eliminated to protect wildlife
populations. Likewise, grazing may be restricted due to riparian
conservation or concerns over soil erosion/degradation.

Habitats and endangered species are protected under the
Endangered Species Act of 1973 and are managed by federal
agencies and services within the Department of Interior.
Under federal management, access to wildlife is open to the
public and provides economic benefits to communities in the
west. For example, in 2011, consumers spent around $38
billion on equipment, licenses, accommodations, travel, and
more to access publicly accessible land. This industry supports
around 680,000 jobs that provide strong support for the rural
communities.24

In western states such as Nevada and Utah, the federal
government owns more than 60% of the land. About 26% of
federal lands managed by the BLM can be leased to
individuals or companies for energy production. Currently,
only 10% of the revenue from energy production goes to the
United States Treasury, 50% of the revenue goes back to the
states, and the remaining 40% goes to the Land and Water
Conservation Fund.25

Lastly, growing communities are pushing urban areas
closer to rangelands. This growth has contributed to the
increased use of public lands for recreation. Adventure sports,
camping, hiking, nature study, and other activities are
attracting more people to use these public lands. The entrance
fees to access national parks range anywhere from $0 to $30
per visit.26 Recreation on public lands has a high economic
impact for industries such as hotel, food, outfitters, and other
local industries, all of which supply rural communities with
employment opportunities. In 2014, the National Park
Service logged 292 million park visitors. These visitors
contributed almost $16 billion to the surrounding areas’
economies and supported about 277,000 jobs.27

With this background information established, we then
hypothesized potential impacts to rangelands and their
communities using additional sources or by scientific and
ecological reasoning.

Potential Impacts or Changes to Status Quo
A study showed that four states (Montana, Idaho, New

Mexico, and Arizona) averaged a $14.51 return per dollar
spent on state land management, compared with the $0.73
return per dollar spent on federal land management.28 Although
highly dependent on oil and gas prices and aggressive mineral
lease (development) programs,29 it has led some to conclude that
“a transfer of the public lands can be an economically sound
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pathway to a more balanced public lands policy.”30 If a land
transfer were to occur, a more profit-based management strategy
could emerge. There are potential impacts from both an
ecological perspective and a socioeconomic perspective.

Under state control or in a more profit-oriented scenario,
grazing fees could increase. If states were to liquidate the land,
stocking rates would be determined by the new landowners
and therefore be subject to less regulation. Stocking rate
increases could have a negative impact on vegetation cover.

On the other hand, if western states were to adopt land
abandonment policies, livestock grazing would continue to
decrease and Americans could see the price of commodities
such as beef increase dramatically. Policies shifting away from
grazing could potentially threaten the rural communities that
rely on access to the land.

If states were to take control of the landmanagement there is
a potential that an increase in private ownership and the
development of smaller ranches and ranchettes might occur.

Table 1. The current processes and management strategies as well as the hypothesized ecological and

socioeconomic impacts resulting from a transfer of rangelands from federal to state control

Factors Status quo Potential impacts

Ecological factors

Grazing -Stocking rates regulated -Discretion of landowner

-Pressure for resources to renew increases -Stocking rate increases

-Grazing on public lands is decreasing (BLM) -Percent vegetative cover decreases

Wildlife -Water points reserved for wildlife refuge are
maintained by federal agencies (Range
Management)

-Potential loss of maintenance

-Potential increase in private ranches/ranchettes

-Wildlife density decreases

Water -Strict riparian use -Lenient riparian use

Soil -Conservation Reserve Programs -Profit oriented

-Incentives to protect soil resources (USDA) -Incentive to let land rest decreases

Energy -Highly regulated oil, gas, and energy production -Land fragmentation to develop natural resources

-Potential pollution from waste/runoff

Socioeconomic factors

Grazing -Regulated stocking rates -Market-oriented grazing fees

-Conservative grazing fees -Higher rancher costs

-Increased pressure on ranchers return on
investment

Wildlife -Open to the public -Discretion of landowner

-Public access decreases

Water -Monitoring water quality and fish populations -Potential water quality concern

-Uncertain fishing potential

Soil -Programs to protect soil resources -Erosion concerns, by wind (e.g., dust storms)
and water (e.g., filtration costs)

Energy -Limited extraction potential -Expanded career opportunities

-Constrained job markets

Commodity prices -Current market conditions -Abandonment policies could increase beef
prices (urban)

-Rancher profitability threatened

Recreation -Open to the public -Increase in fees to relieve budget pressures

-Minimal fees

-High economic impact to state through support
industries (e.g., hotels, food)

Rangelands56



Wildlife conservation and habitat protection efforts could lose
current federal funding, while an increase in the number of
landowners could complicate wildlife management plans and
increase land fragmentation.This change in structuremay result
in decreased access for the public as well as decreases in wildlife
populations.31 The cost of land access for hunting would be at
the discretion of landowners and could come at a much higher
price. The fear that access to land would be eliminated is a large
part of the strong opposition from the hunting community.32

Not only would wildlife conservation efforts be affected, but
land conservation strategies could also face challenges under state
control. In a scenario that rewards production, the incentive to let
land rest could disappear. Increasing production efforts on the
land could lead to soil erosion and water quality issues that would
have detrimental effects to the land and resources.

If states were able to capitalize on increased extraction of
natural resources, land fragmentation could accelerate, along
with the potential for pollution and waste runoff. The benefit
to the state would not only be increased revenue from the
extraction of valuable resources but also stimulated job markets,
adding much-needed career opportunities in rural areas. Rural
communities could experience an influx in seasonal jobs and a
possible shift away from a dependency on agriculture. An
example of this shift can be seen in the recent North Dakota oil
boom. In a span from 2010 to 2014, North Dakota saw a sharp
increase in oil production. In 2014, 192 oil rigs were employing
thousands of workers, and North Dakota had the lowest
unemployment rate in the country. However, when oil prices
dropped, the local industry collapsed. Of the 192 oil rigs
operating from 2014, only 92 rigs were open in 2015.33Workers
who had flocked to theDakotas were now strandedwithout jobs.
Not only were the oil companies and their workforce affected,
but the many supporting industries also suffered. It did not take
long for the shale oil play in the Dakotas, once flourishing with
activity, to return to their pre-boom levels.

Recreational use of these public lands could also be affected
by a transfer from federal to state control. More people
visiting and utilizing the land creates more conflicts and the
need for regulation and oversight. Regulation requires
enforcement, and enforcement requires financial investment
and support. To help manage the growing use of lands for
recreation and help relieve budget constraints, states could feel
pressure to increase fees and permit costs. States could see
increased revenue, but at the expense of recreationists.

A Complex Issue Necessitated a Systems Think-
ing Approach

As described, numerous pressures are currently at work
that influence public land management and policy (e.g.,
extreme events such as take-over of facilities, disease outbreak
and control, forest fire management, wild [feral] animal
populations). Each of these issues is worthy of a systemic
investigation, using a systems approach, in its own right;
however, to do so is beyond the scope of this paper. Our
project focused on the transfer of federal lands to states, a
contemporary and complicated issue involving many of the

above factors (Table 1). As a way to better understand the
complexity of the public land transfer problem, we used a
systems thinking approach to integrate all of the important
factors and attempt to uncover important relationships that
have previously gone unrecognized. Systems thinking is a
method used to identify and analyze the multifaceted
relationships operating within a system,34 including agricul-
tural and natural resource systems35 and ranch management
issues.36,37 We used this approach to tie together the multiple
issues involved and identify possible unintended consequences
(both ecological and socioeconomic) if such transfers from
federal to state control were to occur.

Application of the Systems Approach
The systems thinking approach includes a variety of tools

and applications (e.g., behavior-over-time graphs, causal loop
diagrams, simulation models) that can be used to map and
explore dynamic complexity (i.e., how things interact and
feedback over time within a system to create the patterns we see
in the real world).38 These systems thinking tools are used to
better understand and manage systemic problems and are
especially well suited where natural and social systems overlap
and interact due to the management-centered nature of the
problems.35 We used system archetypes to assess the potential
reinforcing problems involved in the contemporary public land
transfer proposals. Systems archetypes are structural and visual
representations, in the form of causal loop diagrams (ormodels),
of commonly occurring problem behaviors observed in business,
economic, policy, or ecologic and environmental settings. As
causal loop diagrams, all systems archetypes are composed of
reinforcing processes (or positive feedback) and balancing
processes (or negative feedback). Reinforcing processes are
drivers of growth (or decay) over time. For example, births in a
population increase the total population size, which increases
the total births in the next time period, which increases yet again
the total population size (an example of exponential growth).
On the other hand, balancing processes are corrective,
goal-seeking forces that maintain a system in a stable
state.34,35 For example, as the actual temperature in a room
deviates from the desired temperature, the thermostat activates
the air conditioning to raise or lower the actual temperature
until it reaches the desired level, at which point it will cease.

Systems archetypes are used for constructing consistent
explanations about the dominant forces in a system, for clarifying
and assessing mental models (i.e., perceptions, goals and values,
and beliefs regarding cause-and-effect) about those systems, and
in identifying leverage points in the system capable of creating
effective change.34 By connecting the relationships between issues
in Table 1 and those described earlier, we identified three system
archetypes that describe potential rangeland problems given a
transfer of federal land to state control: 1) Fixes-that-Backfire, 2)
Success-to-the-Successful, and 3) Escalation.

Fixes-that-Backfire
A Fix-that-Backfires system archetype describes a situation

in which the solution to a problem works well in the short
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term but has unintended consequences that reinforce the
problem in the long run, often making the problem worse.
The structure of Fixes-that-Backfires includes the “fix,” which
balances or offsets the problem, imbedded in an
ever-worsening reinforcing feedback (due to the unforeseen
consequences). An example of a Fix-that-Backfires is a farm
manager relying on “patches” to cover leaks in an irrigation
system; however, relying on patch jobs increases the
vulnerability of the system because larger and larger areas
are prone to reopening. A Fix-that-Backfires can be used to
assess the outcome of increasing stocking rates for proposed
federal land transfers (Fig. 1).

If land control were transferred from federal agencies to the
states, we hypothesize 1) an increase in public land grazing
fees, and/or 2) liquidation of some land, which would increase
private ownership stakes. Increased fees or investments in land
would create added Return on Investment Pressure to cover
grazing expenses (variable names included in each archetype
are italicized from here onward). To alleviate this economic
pressure, ranchers’ likely response would be an increase in
Stocking Rates (i.e., decision-making through an
economic-driven mental model). However, as Stocking Rates
increases, Percent Vegetative Cover decreases, leading to a
cascading impact on Water Infiltration and reduced Plant
Productivity, necessitating Feed Purchasing to meet livestock
needs. Additional feed costs reinforce the Return on
Investment Pressure felt by the rancher, perpetuating higher
Stocking Rates to scale operating expenses. This is an example
of a Fix-that-Backfires (Fig. 1A) because continued elevated
stocking rates create unintended consequences on vegetation
cover, hydrologic function, and plant productivity, compared
with a site with adequate rest to maintain diverse ecosystem
functions (Fig. 1B). This same phenomenon is also likely to
occur on privately owned land used for grazing as ranchers
face increased economic stress through rising input and labor

costs, availability of feed or forage reserves, cattle price
volatility, and tighter profit margins, among other factors, that
would increase Return on Investment Pressure and potentially
lead to stocking rate increases and the impacts resulting from
reduced land rest. Because of these potential impacts that may
result from (mismanaged) stocking rate increases, stake-
holders with opposing mental models (e.g., wildlife or strict
environmentally centric) pre-emptively push back on poten-
tial policy changes, which leads to the second systems
archetype, Success-to-the-Successful.

Success-to-the-Successful
The second systems archetype we identified was

Success-to-the-Successful. The Success-to-the-Successful
model describes two agents competing for the same scarce
resource. This structure includes two reinforcing processes
opposing one another, where the initial “winner” continues
to maintain an advantageous position and continues to win,
while the initial “loser” is worse off, with a weakened ability
t o p e r f o rm i n t h e f u t u r e . On e e x amp l e o f
Success-to-the-Successful is scholarships based on academ-
ic awards and achievements, where the initial scholarship
winner is positioned to out-compete for future resources
given their initial success compared with their competitors.
Success-to-the-Successful can also be used to assess
potential outcomes of competing efforts on proposed
federal land transfers (Fig. 2).

The Success-to-the-Successful system archetype we iden-
tified illustrates competition between two competing uses of
rangelands: forage allocation for grazing livestock or reserving
forage for wildlife conservation efforts (Fig. 2). In this case,
the initial “winner” is positioned to out-compete for future
resources. With an increase in stocking rates, Livestock forage
consumption relative to wildlife would increase Livestock
productivity and therefore Rancher success, bolstering the

Figure 1. Fix-that-Backfires archetype. A, Shows how as Stocking Rates increase, Percent Vegetative Cover decreases, leading to a cascading impact on
Water Infiltration and reduced Plant Productivity, necessitating Feed Purchasing to meet livestock needs. Additional feed costs reinforce the Return on
Investment Pressure felt by the rancher, perpetuating higher Stocking Rates to scale operating expenses. B, Illustrates an example of rangeland
overgrazing (above) and improved conditions after implementing adaptive management for proper rest and recovery (below).

Rangelands58



rancher’s Ability to maintain stocking rates over time. A
reduction in forage for wildlife erodes the Resource base for
biodiversity, which could hinder Successful recruitment by
diverse wildlife and sustained Wildlife populations, reinforcing
the ability of livestock to utilize additional forage. For this
reason, many conservation organizations have categorically
opposed any federal land transfers back to states and vowed to
fight any and all transfer efforts out of wildlife habitat and
other ecosystem conservation concerns (i.e., a wildlife
conservation-driven mental model).39 On the other hand, if
some wildlife conservation efforts (e.g., land retirement or
livestock restrictions) were to gain initial success, the Resource
base for biodiversity could supportWildlife populations, albeit at
some cost of the Rancher success. This phenomenon is also a
concern on private working landscapes, particularly as
increasing numbers of landowners and ranches focus solely
on wildlife recreation and tourism as sources of income over
livestock grazing. The Success-to-the-Successful model
captures the dynamic between economic-driven versus
wildlife conservation-driven mental models because neither
group wants to be in an unfavorable position after a policy or
management change, in this case regarding public lands. By
actively asserting themselves in the debate in hopes of
reaching a favorable outcome for their own respective
position, the situation can quickly escalate, which is the
third systems archetype described.

Escalation
The final system archetype we identified was Escalation.

Escalation occurs when the perceived success of two people or
organizations depends on the relative advantage of the other.
The structure of escalation is two balancing processes,
representing the response of each party to “one-up” the
other. Combined, the actions of each party reinforce one
another, leading to future “one-upmanship” attempts. A
classic example of escalation is the Cold War relations
between the United States and U.S.S.R./Soviet Union, where

investment in nuclear arms by one country was perceived as an
increased threat by the other, leading to further investments in
nuclear arms, as each country attempted to “one-up” the other
for position. An Escalation archetype can identify potential
conflicts in the proposed land transfers (Fig. 3).

The Escalation system archetype describes the dynamics of
potential community impacts between urban and rural
communities (Fig. 3). Rural communities are built and
sustained around production from the land (e.g., a land use
policy mental model of productivism). Actions to maintain
production from the land, like natural resource development,
could be perceived as a threat to conservation success from
urban communities that may be more inclined toward
biodiversity conservation or protecting areas for enhanced
recreational uses (e.g., a land use policy mental model of
segregation or withdrawal). As urban and rural congressional
district legislators react to these perceived threats to their view
of success, political pressure reinforces perceived viewpoints
and future actions, fueling conflict and gridlock. Competing
political groups continue to increase lobbying efforts in
response to each other, reinforcing the perceived success and
perceived threats posed by the other’s position (i.e., their
jockeying for position continually reinforces their belief in
their own position and the need to weaken their competitor’s
position). Proposed solutions when dealing with escalation
must be pre-emptive, with management alternatives devel-
oped through meaningful dialogue between all involved
parties. For example, natural resource development brings
an influx in capital and jobs to a community, but such
development could threaten the perceived success of urban
stakeholders (Fig. 3). Community dynamics are affected and
identities shift as land uses change.

The escalation system archetype also describes several of
the major public land management crises described ear-
lier—namely, the issues surrounding the Bundy Ranch and
the Malheur National Wildlife Refuge—where both the
actual, and more importantly, perceived, actions between

Figure 2. Success-to-the-Successful archetype illustrating competition between two competing uses of rangelands, grazing livestock or reserving forage
for wildlife conservation efforts, where the initial winner is positioned to out-compete for future resources. With an increase in stocking rates, Livestock
forage consumption relative to wildlife would increase Livestock productivity and therefore Rancher Success, bolstering the ranchers Ability to maintain
stocking rates over time. Reduced forage for wildlife needs erodes the Resource base for biodiversity, which could hinder Successful recruitment by
diverse wildlife, reinforcing the ability of livestock to utilize additional forage. On the other hand, if some wildlife conservation efforts (e.g., land retirement)
were to gain initial success, the Resource base for biodiversity could support Wildlife populations, albeit at some cost of the Rancher success.
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parties led to extreme and costly “one-upmanship” behavior.
The escalation system archetype can also be observed in the
evolution of the Dakota Access Pipeline (DAPL) approval
process, where those invested in approving the DAPL were
increasingly challenged by proenvironmental and other groups
who were set against it (Fig. 3). Tensions between the two
groups continually rose in the media due to the perceived
threats observed in each other, to the point that DAPL
remained a headline news item for several months.

Discussion
Although we did not identify leverage points in our

archetype structures, several effective rangeland management
strategies or strategies for mitigating political conflict are
evident based on their rationale. For example, in the
Fix-that-Backfires, financial pressure on the rancher could lead
to negative ecological consequences, leading to increased financial
pressure in the future. To alleviate financial pressure and
rehabilitate overgrazed land, managing stocking rates with
adequate land rest to maintain diverse ecosystem functions, and
therefore future grazing potential, will be required. Employing
this strategy takes a long-term rather than short-term view of the
particular grazing management problem and would require
managing the short-term economic trade-offs (e.g., reduced
profit potential due to forgone utilization) until improvements are
realized later.

In the Success-to-the-Successful model, initial allocation
of resources to one competing use (e.g., livestock production)
over another (e.g., wildlife populations) allows the initial
“winner” to out-compete other uses. If this were to occur after
public land transfer, creative policy solutions would need to be
explored to balance the benefits between grazing and wildlife.
For example, in agricultural production settings, policies such
as the Conservation Reserve Program have benefited soil and
water conservation efforts through payments for resting land
from long-term cultivation. If a Success-to-the-Successful
behavior were to arise that prioritized either grazing or
wildlife, a unique policy instrument similar to Conservation
Reserve Program may be explored. For a hypothetical
example, a Grazingland Appreciation Payments (GAP)
program could pay private landowners to continue to allow
grazing on lands that were previously allotted through federal
management, with graduated payment levels depending on
ecosystem function goals and deliverables. Such a program
would be even more important given the recent funding
expiration in the Grassland Reserve Program, which prior-
itized land easements over direct payments for management.

In the absence of additional policy mechanisms to balance
rangeland uses, holistic management techniques that synchro-
nize livestock production with incentives for biodiversity
conservation can also be implemented to manage for multiple
beneficial uses.40–42 In the Escalation model, actions made by
rural communities to extract resources from the land could be
perceived as threats by urban communities that desire lands to

Figure 3. The Escalation archetype. A, The potential community impacts affecting urban and rural areas. Rural communities are built around production
from the land. Actions to maintain production from the land (e.g., natural resource development) could be perceived as a threat to conservation success by
urban communities. An increase in natural resource development brings an influx in capital and seasonal jobs to a community. Community dynamics are
affected and identities shift as land uses change. As congressional districts react to these perceived threats to their view of conservation success, retaliation
in the form of escalating political pressure reinforces perceived viewpoints and future actions. B, An example of oil production from a rangeland site that
illustrates the potential shifts in land uses.50 C, A picture of protests to the Dakota Access Pipeline proposal, which is an illustration of increased political
pressures and conflicts in response to perceived threats.51
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be conserved or reserved for recreational use. Likewise, any
actions taken by urban communities could be perceived as a
threat by rural populations. In the event of land transfers from
the federal to state level, the friction and frustration currently
experienced between stakeholders and federal agencies would
most likely simply be shifted to the state agencies and personnel
that assumemanagement responsibility. Likewise, it would also
increase the local friction and gridlock between rural and urban
districts because there would be additional “sticking points” that
a political party could use as leverage against the other.
Establishing agreed-upon boundaries; creating meaningful
dialogue between all involved parties; and developing
on-the-ground, stakeholder-driven, and supported manage-
ment plans should be utilized to prevent or alleviate political
gridlock.41

If potential strategies exist for more effective collaboration
between agency and local stakeholders or land management
plans crafted in the event of successful land transfers at the
state level, why are proposed public land transfers a source of
extreme conflict and resistance? Some opposing viewpoints
express a common concern that states that are unprepared or
less able to absorb federal land after a transfer would offset this
burden through liquidation, increasing oil and gas and
mineral extraction, and/or increasing stocking rate fees,
which may be viewed as prioritizing economics and private
enterprise over ecosystem health and the public good. Some
western states do not support land transfers, but they do want
to partner with the federal agencies, bring in local stakeholders
to have a voice and input in management, and be more involved
in the management of federal land that affects their local
economy, community identity, school systems, and ecosystems.
The problem is the extreme delay that many local stakeholders
experience when attempting to participate and collaborate with
federal agencies in decision-making. Even in situations with
collaborative agency personnel, the “red tape” associated with
amending current management is often viewed as too costly to
pursue given all other constraints. For many, this perpetuates the
idea that the public land in question would be best managed by

state or private parties. Meanwhile, there remains a large block
within the general public (32%-42%43,44) that supports state
control of public land, figures that are consistent across all
western states. This dichotomy between groups is the underlying
foundation for the binary nature of the current debate that, under
certain political or economic circumstances, could easily be in a
position to fully pursue land transfer legislation—one only need
look at recent and unexpected election results in past year as well
as decade for precedence to this possibility.

More importantly, a number of alternative mental models
are at work in the public land transfer issue, as demonstrated in
the system archetypes described. These mental models include
but are not limited to productivism vs. protectionism policies,
livestock vs. wildlife preferences, and urban vs. rural perspec-
tives. Whatever gaps exist between more effective and accepted
federal land management or the possibility of transfer to state
control, it is continually reinforced through these competing
mental models. This is best illustrated in the systems thinking
illustration known as the Ladder of Inference (LOI).

The LOI describes the unconscious and unintended
process we often take from experiences and observed data in
the real world to the beliefs we hold about the world (Fig. 4).
Beginning with the sum of experience and observation (“the
data”), we select a subset of this data, to which we add our own
meanings in order to analyze what has been observed. By
assigning our own meaning, we make our own assumptions
about the real world. Once I am able to draw my own
conclusions and form my own beliefs about the world, those
beliefs affect what data I select for next time. This process
creates a mental model belief system about the world that is
reinforcing in nature because we unintentionally begin to
select for data that can only reinforce our belief and
position.34

An example of how these conflicting dynamics can
potentially express themselves is provided (Fig. 4). Consider
a management advisory group composed of both public and
private stakeholders. Given a set of new objectives from policy
makers, the group meets to revise the pre-existing

Figure 4. The Ladder of Inference. The Ladder of Inference illustrates an important process by which we, often unintentionally or unknowingly, reinforce
our own mental models by selecting and valuing data and observations that reaffirm our pre-existing belief. An example is provided (right panel), illustrating
how two different conclusions may be reached with the same data due to the divergent nature of the pre-existing mental models. Adapted from Senge34

and The Systems Thinker52.
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management plan but struggles to reach any kind of
consensus. Depending on each stakeholder’s mental model,
the added meanings about progress and assumptions made
about the others’ position diverge considerably, which lead to
alternative conclusions and beliefs that, once internalized by
participants, reinforce the challenge of reaching a consensus.
The LOI underlies each of the current pressures described
above (particularly the Bighorn sheep, Bundy Ranch, and
Malheur Wildlife National Wildlife Refuge cases), the system
archetypes developed, other cases involving friction around
public land transfer debates, as well as many other persistent
divides between individuals and organizations (e.g., Demo-
crats vs. Republicans).

When we assume people reach the same conclusions that
we do about a problem, we do not see a need to explain our
position, we invent reasons why other people say things that
are obviously wrong (to us), and we overlook the reasoning
process we used to reach our respective result, making it
difficult to find resolutions or learn from each other. On the
other hand, effective management communication requires
that we 1) not assume our conclusions are evident to everyone;
2) assume that others have reached conclusions different from
our own; 3) use examples to illustrate and explain the data we
used to reach our conclusions; 4) rephrase and repeat what
others say to check our own understanding of their viewpoint;
5) ask others to explain the data, reasoning, and thinking
process used to reach their conclusions; and 6) ask each other
if there are additional ways of interpreting the data and
experiences we share. Employing these principles will help
clarify alternative perspectives and reduce the level of emotion
currently permeating the public lands debate.

The United States federal government owns and manages
roughly one-third of the total land of the United States, and
this land is primarily located in and around western states.
Due to current management policies, politics, and other
complexities, the Federal Lands are receiving a negative return
on investment.28 In other words, the economic costs of
managing for multiple uses is greater than its economic
returns, which has caused some to renew proposals to transfer
federal land back to the states in which it resides.

The public land transfer issue is not a novel concept; such
proposals have emerged and re-emerged over decades.
Therefore, it is not unreasonable to expect that, although
the most recent debate regarding federal land transfers has
“settled down,” this issue will resurface again, likely in the near
future. For example, some governors of western states have
already vetoed proposals from state legislatures (e.g., in
Arizona, “[Governor] Ducey said he shared Republican
lawmakers’ concerns about Arizona’s federal lands, but vetoed
the bills anyway”45) or pre-emptively stated that a veto would
occur due to both legal and budget concerns (e.g., inWyoming,
“Gov. Matt Mead said the transfer of federal public land to the
state is legally and financially impractical”46).Meanwhile, some
state legislatures have made proposals that have been postponed
in committee (e.g., Colorado). Some may view such vetoes as
the end of the issue, but the fact remains that such vetoes would
not exist if not for the growing, grassroots-level, political

support for public land transfers required for such proposals to
continue to be supported and submitted. These states, along
with several others, will likely see the issue again given that they
have already completed studies to understand the legal and
economic dynamics of land transfer (e.g., Arizona, Utah, and
Wyoming), formed task forces to study the issue in preparation
for anticipated future motions (e.g., Oregon47 and
Washington48), or passed legislation giving the state first
right of refusal if the federal government attempts to liquidate
current holdings (e.g., California49).

Summary
Managing public land is a complex issue that has been

viewed with “one size fits all” mental models. Relying on a
singular mental model makes one prone to seeking simple
solutions that are perceived as easily controllable, but attempts
to simplify these complex natural resource ecosystems has
resulted in sharp conflict and increased friction. As demon-
strated in the archetypes, multiple mental models are at work,
often at a dissonance; they interact (and push back) on each
other over the public lands issue. The transfer of federal lands
is a complex problem involving many factors and would have a
range of ecologic (e.g., shift in grazing regimes and plant
community responses) and socioeconomic (e.g., shifting
stakeholder frustrations from federal to state level) conse-
quences. Addressing these complexities as isolated problems
may perpetuate issues in the long run. A systems thinking
approach, as demonstrated here, helps to see the larger
picture, the interacting feedbacks at work in the system, and
most importantly the mental models of stakeholders involved
in the problem, all of which can help prevent the
simplification of complex issues, including public land
transfers.
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