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Abstract

Wilderness is a culturally constructed concept that evolves over time with changes

in socioeconomic, technological, demographic, and political conditions. Societal
transformations, including growth of minority and underserved populations along with
greater calls for environmental justice, in combination with changes in climatic variables
(e.g., temperature and precipitation) and natural disturbances (e.g., wildfires, droughts, and
invasive species) are creating new challenges for wilderness management agencies. This
report provides up-to-date knowledge on societal benefits and ecosystem service values
provided by wilderness and associated wildlands while also suggesting research directions
that can help policymakers better understand social values and tradeoffs inherent in the
allocation of resources to support wilderness preservation and management.
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Preface

he Wilderness Act was signed into law in 1964. As presented in

this report, “the socioeconomic character of American society

has dramatically changed [in the decades since], necessitating
a comprehensive assessment of the benefits provided by wilderness and
how wilderness values are evolving.” To meet this need, in 2014, when
the Wilderness Act celebrated its 50th anniversary, the Aldo Leopold
Wilderness Research Institute convened a working group of economists,
social scientists, conservation biologists, wilderness managers, and others
to undertake an assessment of wilderness benefits beginning with the
question: What benefits do Americans derive from federally designated
wilderness, those lands with highest level of protection of all federally
managed lands in the United States?

The Wilderness Economics Working Group included scientists from the
Bureau of Land Management, U.S. Fish and Wildlife Service, National
Park Service, and U.S. Geological Survey of the U.S. Department of the
Interior; the Forest Service of the U.S. Department of Agriculture; several
universities; and private industry. This report, an outcome of the working
group, provides important progress in assessing the state and benefits of
America’s National Wilderness Preservation System and identifies priority
needs and opportunities for additional investigation.

It is our hope that the work presented in this report, collectively, helps the
American people better understand many of the benefits that federally
designated wilderness lands provide, and also, that it serves as a resource for
Federal managers, as well as Tribal, nongovernmental, and other managers
and scientists, in their efforts to steward wilderness and wildlands
protected areas in the United States and internationally.

— Jason Taylor and Susan Fox (retired),
Directors, Aldo Leopold Wilderness Research Institute
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The National Wilderness Preservation System. (https://winapps.umt.edu/winapps/media2/wilderness/NWPS/documents/
NationalWildernessPreservationMap 2019.pdf)
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https://winapps.umt.edu/winapps/media2/wilderness/NWPS/documents/NationalWildernessPreservationMap_2

Executive Summary

"The Wilderness Bill preserves for our posterity, for all
time to come, 9 million acres of this vast continent in their
original and unchanging beauty and wonder."

— President Lyndon B. Johnson

President Lyndon B. Johnson signing the Wilderness Act into law on September 3,1964.
(National Park Service photo by Abbie Rowe)
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Gates of the Arctic Wilderness (7,154,000 total acres) in Alaska was designated in 1980 and is administered by the National
Park Service. (National Park Service photo by Nyssa Landres)

merica looks much different now than it did in the years leading up to the signing

of the Wilderness Act. Policymakers are facing new questions regarding the best,

just and equitable uses of public lands, including Federal wilderness. New
challenges for public land management are also being driven by climate change, which is
altering ecosystem service provision, demand, and value within wilderness and comparable
wildlands. Complex policy decisions benefit from unbiased information, and economic
analysis can help policymakers better understand tradeoffs inherent in decisions regarding
the valuation, allocation, and management of wilderness and wildland resources.

Non-Hispanic Whites made up more than 80 percent of the population upon signing of
the Wilderness Act in 1964. However, Americans are now more ethnically and racially
diverse. If recent trends continue, it is anticipated that within approximately two decades,
no racial or ethnic group will constitute a majority of the U.S. population. The baby boomer
generation (born roughly 1945-1965) was the largest generation in U.S. history but has
been recently passed by millennials as the most populous generation. Leisure time trended
upwards in the decades following signing of the Act, and per capita time spent in outdoor
recreation doubled between 1965 and 2007, primarily driven by increases in participation
rates. While participation in nature-based recreation (a subset of outdoor recreation)
continued to increase during the first two decades of the 20th century, the amount of

time participants spent pursuing nature-based recreation steadily decreased. Some have
attributed this trend to the proliferation of electronic media and other leisure-oriented
technologies that provide new alternatives for how leisure time is spent.

In 2014, when the Wilderness Act celebrated its 50th anniversary, the Aldo Leopold
Wilderness Research Institute (ALWRI) convened the Wilderness Economics Working
Group (WEWG), consisting of economists, social scientists, conservation biologists,
wilderness managers, and wilderness advocates, who came together to investigate the
evolving benefits of wilderness and related issues within an interdisciplinary framework.
The work shared in this report was inspired by WEWG members and colleagues (see
Acknowledgments) at workshops held in Shepherdstown, WV, and Fort Collins, CO.
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Paria Canyon-Vermilion Cliffs Wilderness (110,816 total acres) in Arizona and Utah was designated in 1984 and is
administered by the Bureau of Land Management. (Bureau of Land Management photo by Bob Wick)

Research results provided by members of WEWG, and detailed in chapters of this report,
illustrate the coevolution of American society with an expanding constellation of social,
economic, and cultural values provided by designated wilderness and comparable
wildlands. Some of the highlights include:

e From 1980 to 2010, rates of population growth in rural western U.S. counties with
wilderness were several times greater than rates observed in rural nonwilderness
counties.

e Many wilderness areas are near large and expanding urban areas. For example, Charlotte,
NC, has 21 wilderness areas within a 1-day drive (150 miles), and all but three large
western cities (>500,000 people) have at least 20 wilderness areas accessible within 1 day
(Las Vegas, NV, has >100).

® Recreational use of wilderness is growing rapidly. Although regional variations exist,
recent data show that overall wilderness use increased at a rate exceeding general
population growth by a factor of 3. Most of the increase in wilderness visits occurred in
the western part of the country, especially the southwestern region. Wilderness visits in
the eastern and southern regions have been declining.

® The proportion of wilderness visits by non-Hispanic Whites has dropped while large
upward shifts in wilderness visits by non-Hispanic Asian/Pacific Islanders, Hispanics,
and those identifying as “other” were observed.

e Hiking is the most popular primary activity in wilderness. Recent data show that day
trips account for most wilderness visits, less than 20 percent of site visits exceed 12 hours,
and backpacking accounts for about 6 percent of site visits.

® The economic value (consumer surplus) per wilderness trip, estimated using travel cost
demand models and national forest data, exceeds the economic value of other types of
recreational use.

e A disproportionately high percentage of the Nation’s water supply of surface freshwater
flows from wilderness versus other land uses. Watersheds with a higher percentage of
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Middle Prong Wilderness (7,482 total acres) in North Carolina was designated in 1984 and is administered by the Forest
Service. (Courtesy photo by wilderness.net/Jack Henderson)

water originating in wilderness tend to lie along major mountain ranges—the Rocky
Mountains, the Sierra Nevadas, and the Cascades in the West; the Appalachian
Mountains, which span much of the length of the east coast; and the Boston Mountains
in Arkansas.

e Wilderness areas sequester carbon at a rate that is roughly equivalent to the rate of carbon
sequestration on all other lands managed by Federal land management agencies. Using
the best available estimates of the social value of carbon, the average annual economic
value of carbon sequestered in the National Wilderness Preservation System in the
conterminous United States is about $2.2 billion.

® A growing societal awareness of the need for environmental justice for Native Americans
has led to new strategies in the use of wilderness designations and practices that support
Tribal cultural values on Federal land. New wilderness models are being tested on Federal
and Tribal lands that extend across cultures and spatially connected landscapes.

Each of these factors has implications for wilderness policy and are bringing novel
challenges to wilderness management. Additional challenges are being driven by the
unprecedented rate and scale of anthropogenic forces imposed upon climatic, physical,
and biological systems that have pushed the Earth into a novel geological epoch referred
to as the Anthropocene. Although the Wilderness Act accommodates many potential
management actions that support climate change adaptation, the degree to which
wilderness and other wildlands should be managed in response to anthropogenically
induced stress is controversial and depends upon societal objectives and values. Proactive
wilderness management strategies are being informed by scientific and traditional
(including Indigenous) ecological knowledge. Economic analysis can help policymakers
better understand societal values and tradeoffs inherent in the allocation of resources

to support wilderness ecosystem services as well as strategies that promote wilderness
adaptation to climate change.



Accounting for Wilderness
Economic Values in a Historical, Cultural,
and Social Context

Thomas P. Holmes
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King Range Wilderness (42,695 total acres) in California was designated in 2006 and is administered by the Bureau of Land
Management. (Bureau of Land Management photo by Bob Wick)

Thomas P. Holmes, Emeritus Scientist, U.S. Department of Agriculture Forest Service, Southern Research Station, 3041 Cornwallis Road, P.0. Box 12254,
Research Triangle Park, NC 27709.
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KEY MESSAGES

e Wilderness is a culturally constructed concept that evolves over time in response

to socioeconomic, demographic, technological, and political changes. During the
18th century, a revolutionary intellectual doctrine emerged in Northern Europe
that regarded wild landscapes as sublime. The doctrine of the sublime was
cultivated in 19th century America by Romantic artists, writers, and philosophers
and was infused with a frontier ethos of rugged individualism to create a
uniquely American vision of wilderness. Rapid economic development during
the 20th century, and the concomitant widespread destruction of wildlands,

led to a growing public awareness of the scope of high-value natural assets at

risk of being lost forever, ultimately resulting in the passage of the Wilderness
Act. Although Euro-American conceptions of wilderness largely eclipsed values
inherent in Indigenous cultural landscapes that were occupied and tended as
homelands for countless generations, calls for environmental justice by Native
Americans during the 21st century are influencing Federal wilderness policy, and
the American wilderness vision is continuing to evolve.

The Wilderness Act provided the American public with a natural endowment

of extraordinary value and the legislative means to protect and grow the
endowment in perpetuity. Methods used to estimate the economic value of
natural environments were developed beginning shortly after the signing of the
act and address the valuation, allocation, and management of amenity resources.
Although methods initially focused on recreational values, economic models
continue to be refined and applied to a wider range of ecosystem services.

Economic values regarding the protection of natural environments are founded
upon a mixture of core/cultural values and tradeoffs that one is willing to make
given one’s current socioeconomic situation. Resting on the same utility theoretic
foundation as recreational (use) values, nonuse values (bequest, existence, and
option values) reflect one’s sense of public responsibility to respect and care for
natural environments. This perspective is sometimes misunderstood in critiques
of economic analysis.



KEY MESSAGES

e Institutions such as the Sierra Club and The Wilderness Society perpetuate core/
cultural values regarding natural environments and help maintain societal
wilderness values and preferences. Economic values for natural environments
are further driven by economic circumstances, value creation/revision among

generational cohorts, peer groups/social interactions, and technological changes.

e Although economic valuation methods are not strictly limited to monetization
of tradeoffs, they require that tradeoffs only be applied to commensurate goods
or services. Environmental management decisions that are primarily concerned
with moral or ethical values should not rely upon economic analysis.

® The changing socio-economic-demographic composition of American society,
a greater recognition of the need for environmental justice, and technological
changes such as the profusion of electronic media are creating new demands
on wilderness lands and other natural environments. Economic research can
help identify how the demands being placed upon wilderness are evolving, how
cultural values and economic behaviors are enhanced (or limited) by wilderness
policies and practices, and how alternative models used to protect comparable
wildlands (such as inventoried roadless areas or tribally designated wilderness)
can complement the multiple benefits provided by federally designated
wilderness and stimulate development of new approaches to wilderness and
wildlands management.
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The concepts of “wilderness” and
“wilderness value” continue to evolve
over time. These words are used
throughout this report, and while their
meaning can often be understood by the
context in which they are found, some
clarification of their use may assist the
reader. Most chapters focus on federally
designated wilderness areas, and in that
context, “wilderness values” may refer

to the values derived from those lands.
However, there are other lands that may
be managed with similar objectives, and
other lands may have similar wilderness
characteristics, qualities, and values. For
example, the Blue Range Primitive Area in
Arizona is the last designated “primitive
area” and is managed the same as
congressionally designated wilderness.
The USDA Forest Service also manages
Inventoried Roadless Areas, potential
wilderness areas, and recommended
wilderness areas in ways that can
support future designation as wilderness.
Moreover, Tribes and States have
designated wilderness areas under their
own sovereign authorities. Chapter 9
discusses examples of tribally designated
wilderness areas as well as other formal
designations to protect Tribal values. New
models for protecting wilderness and
comparable wildlands are continuing to
be developed along with more nuanced
understanding of wilderness values.

Introduction

As evidenced by the 2020 Census, the
demographic makeup of American society
continues to evolve. Looking back, the
proportion of the U.S. population consisting
of non-Hispanic Whites at the time that

the Wilderness Act was signed in 1964 is
diminishing, and this trend is expected to
continue for the foreseeable future. Societal
change ultimately raises questions regarding
the ability of existing policies to maximize
public welfare and the degree to which new
policies might be needed. This is as true for
wilderness policy and management strategies
as for other issues of societal relevance.
Economic analysis is one tool that can help
policymakers evaluate tradeoffs regarding
wilderness planning and resource allocation
decisions (Irland 1976).

Policy issues regarding wilderness and other
wildlands are typically concerned with adding
protections to, or modifying uses of, natural
environments that will ultimately benefit
some groups of people while entailing costs
(such as prohibited uses) for others. Unbiased
evaluations of the true costs and benefits

of policy proposals are needed to evaluate

how tradeoffs will affect societal well-being
(Krutilla and Fisher 1975). However, elements
of policy decisions concerning ethical or moral
issues are not generally amenable to economic
analysis and must be addressed using other
approaches.

Wilderness economics research grew rapidly
in the decades following passage of the
Wilderness Act (Public Law 88-577) as
economists were motivated to develop new
economic tools and data to understand and
quantify the values inherent in proposals to
add new units to the National Wilderness
Preservation System (NWPS) (Bowker and
others 2014, Cordell and others 2005).
However, the past few decades have evidenced
a dramatic drop in the number of new
studies investigating wilderness economic
issues, leaving decisionmakers to rely on
old, outdated, and incomplete information
regarding societal values and tradeoffs



(Holmes and others 2016). Further, new data
and tools have become available in recent
decades, such as geographic information
systems, that now allow economic analysis
to address wilderness policies in a spatially
explicit manner. While enhancing the ability
to better understand the societal benefits and
tradeoffs inherent in recreational policies,
recent innovations have widened the scope
of wilderness economic analysis to include
the valuation of ecosystem services such

as wilderness water, carbon sequestration,
biodiversity protection, and enhancement of
the quality of life.

Management and policy initiatives regarding
public lands do not arise in isolation but are
driven by societal dynamics that coalesce into
distinct perspectives and preferences regarding
the use and value of nature. Within the context
of wildland recreation, recent evidence suggests
that the combined forces of immigration, the
decline of the baby boom generation, and

the emerging preeminence of the millennial
generation are creating new orientations
towards what is desired when taking
wilderness trips (ch. 5). Further, contemporary
technological advancements provide a
constellation of new options for how people
choose to use their leisure time that scarcely
could have been imagined when the Wilderness
Act was signed more than 50 years ago. It

has been suggested that explosive growth

in the amount of leisure time spent using
electronic media has caused a “... pervasive
and fundamental shift away from nature-
based recreation...” (Pergams and Zaradic
2008: 2299). This issue is of great concern to
institutions dedicated to the stewardship of
natural resources (Kareiva 2008).

This chapter proceeds by, first, providing an
overview of the way in which economists
conceptualize the economic value of natural
environments and a research framework

is suggested that could be used to better
understand and predict the evolution of
wilderness values and benefits over time. Next,
the emergence of the American Wilderness
Model (AWM), combining European ideas

regarding the sublime aspects of wild
landscapes with American frontier (vigor,
self-reliance) and transcendental (spiritual)
values is summarized. This is followed by

an overview of the American wilderness
movement during the early 20th century.
While most arguments for wilderness
preservation during this period emphasized
utilitarian values associated with recreation
and scientific values, arguments were made
within the Bureau of Indian Affairs to integrate
wilderness preservation with protection of
Native American cultural and religious values.

Next, the development of a new economics
of preservation, providing a theory and
methodology for bringing public preferences
for wildlands under the lens of economic
analysis, is described. This is followed by

a brief discussion of current trends in the
makeup of American society, the use of leisure
time, and efforts that have been initiated to
support Native American cultural heritage
within wilderness. Finally, a brief summary
of major ideas is presented along with
conclusions.

Economic Approaches to
Understanding the Evolution
of Societal Values Regarding
Wilderness Protection

Although the 1964 Wilderness Act made

no direct mention of the economic value

of wilderness, it stated that the NWPS is to

be established and administered “for the
protection of these areas, the preservation

of their wilderness character, and for the
gathering and dissemination of information
regarding their use and enjoyment as
wilderness” (Public Law 88-577, Sec. 1). At the
time the Wilderness Act was passed, economic
methods capable of measuring the values

and benefits of natural environments derived
from their use and enjoyment were yet to be
developed. Today, however, the discipline

of economics provides a rich array of tools
capable of understanding and quantifying “the
benefits of an enduring resource of wilderness”
(Public Law 88-577, Sec. 1).

1 | Wilderness Economic Values in an Evolving, Multicultural Society o Accounting for Wilderness Economic Values in a Historical, Cultural, and Social Context



Economists now argue that amenity values the realization of environmental justice for
of nature can be quantified by observing underserved populations.

choices that people make over the set of
opportunities that are available to them
(Champ and others 2017). Choices involve
tradeoffs, and environmental economists use
data describing tradeoffs that people make
between scarce resources, such as time or
money, and environmental goods and services
to infer underlying preferences and value

(i.e., willingness to pay) for environmental
quality. In a wilderness context, economic

analyses help decisionmakers understand prices as well as changes in resource supply

tradeoffs across a ?ontm.uum O_f spa.ce-tlme and the availability of substitutes (Boyd and
scales. These considerations might include Kousky 2016).

management issues such as changes in
recreational access to a specific wilderness
area so that Native American cultural values
could be protected, or policy issues such as the
total amount of land needed to be legislated as
wilderness versus other land use designations
to meet the needs of current and future
generations.

Teasing out the influence of underlying core/
cultural norms (such as the importance of
respecting nature) from other factors (such as
the growth in personal income or education)
that influence tradeoffs that individuals and
society are willing to make to protect nature
over time is not easy. A research program
designed to address these questions would, at
the minimum, require temporally referenced
data on demographic variables and market

Recent economic thinking offers structural
models of human preferences that can help

to unravel the various influences driving
tradeoffs that individuals and collectives

are willing to make to protect nature. For
example, Postlewaite (2011) argues that

people have two types of preferences. Deep
preferences are relatively stable over lifetimes
and generations and refle