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Abstract

Protected area (PA) managers balance the need to provide quality visitor experiences with
other management objectives (e.g., conservation, economic use), particularly in multi-use
agencies. Sustainability science has informed PA management, emphasizing consideration
of economic, environmental, and social interactions. Sustainable management of outdoor
recreation has received far less attention. Moreover, there has been a lack of agreement
among PA managers about how sustainable outdoor recreation is defined, operationalized,
managed, or monitored. Having a shared understanding of ‘sustainable recreation’ will
provide a foundation for PA managers to identify specific sustainability objectives and
design strategies in alignment with agency goals. In this review article, we reflect on two
decades of outdoor recreation research and synthesize ideas generated by a workshop of
outdoor recreation scholars and practitioners. We compare notions of sustainable recreation
across PA agencies in the U.S. to demonstrate the need for a unified approach and to inform
the selection of appropriate recreation management and planning tools. Our definition
of sustainable recreation builds on traditional pillars of sustainability while embracing
notions of stewardship and resilience. We conclude by discussing a potential operational
model for sustainable recreation and identifying future research needs to advance the field
in new directions.
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1. Introduction
Protected areas (PAs) are geographical spaces or jurisdictions managed by legal means

to achieve long-term nature conservation [1]. In 2026, PAs encompass 17.6% of the globe’s
terrestrial area [2] and thus are important tools for species and ecosystem protection in
the face of change, while providing ecosystem services for people, including recreational
spaces [3]. Managers of PAs and public lands that allow public visitation are charged with
managing visitor use alongside other agency objectives [4]. Typically, this requires the need
to balance human use with protection of natural and cultural resources as well as other
mission-critical goals such as sustainable resource extraction, energy production, habitat
restoration, or reduction in wildfire risk.

Outdoor recreation refers to the array of activities people do outside or in natural
settings for leisure, sport, lifestyle, exercise, quality of life, or spiritual renewal [5]. Exam-
ples include hiking, camping, wildlife viewing, fishing, kayaking, skiing, and swimming.
Outdoor recreation management involves the planning, oversight, and monitoring of
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recreational activities to protect natural and cultural resources and allow for visitor enjoy-
ment [6]. Recreation management includes three elements: management of the biophysical
environment affected by human use; management of visitation (volume, type, duration,
timing and activities); and management of services, facilities, and infrastructure (trails,
camping areas, visitor centers) supporting visitation. Recreation managers rely on a variety
of tools and frameworks to generate a range of visitor experiences [7]. PA visitation gen-
erates economic benefits that contribute to domestic GDP and creates local employment
opportunities [8]. Investments in recreation infrastructure benefit communities as well
as visitors by creating recreation and stewardship opportunities. Meanwhile, elevated
PA visitation or inappropriate uses can result in management challenges. Rising visita-
tion levels and a diversifying array of outdoor activities and emerging technologies may
contribute to deleterious effects on ecological systems, heritage resources, and the social
environment without proper management [9]. Increased visitation also raises stakes for
gateway communities as they address challenges related to traffic, aging infrastructure,
protection of cultural property, rising living costs, and changes to local identity [10].

Sustainability concepts have been circulating widely since the 1980s and are ubiq-
uitous in resource management practice. The notion of sustainable development was
introduced in the Brundtland Report in 1987, defined as “an approach to growth and
human development that aims to meet the needs of the present without compromising the
ability of future generations to meet their own needs” [11]. This definition was codified by
the United Nations (UN) organizations, and endorsed by PAs worldwide, to ensure that
visitation is conducted in a way that serves the needs of the environment, the economy,
and social equity and well-being [12]. Described often as ‘three pillars,’ these are often
depicted in overlapping, concentric circles, suggesting that sustainability is achieved when
all three components are in balance [13]. Many have noted that the diagram assumes
equal importance of the pillars and that balance is achievable, measurable, and desirable,
although this assumption has not been supported by theory. Still, the model provides a
useful conceptual framework to consider ecological, economic, and social elements and
implications. While sustainability concepts have long been in practice, they have not been
consistently applied to the management of outdoor recreation.

Sustainable recreation is one of many pathways to meet general global sustainability
goals but with a primary focus on the management and stewardship of natural ecosystems
and landscapes [14]. PA managers striving to integrate outdoor recreation management
approaches with the UN’s Agenda for Sustainable Development require clear definitions
and objectives for sustainable recreation management. Some emphasis has been placed on
identifying PA objectives for sustainable tourism, a related concept [15–17]. As defined
by the UN World Tourism Organization, sustainable tourism “takes full account of its
current and future economic, social and environmental impacts, addressing the needs
of visitors, the industry, the environment and host communities”, thus focusing on the
touristic industry and its destinations [18,19]. In contrast, sustainable recreation, with a
focus on PA management, has seldom been addressed. Management frameworks built on
sustainability principles that highlight the myriad interactions between outdoor recreation
and the economy, environment, and society are needed.

In the U.S., public land and resource management agencies have adopted ‘sustainable
outdoor recreation’ as a conceptual approach to address social, economic, and environmen-
tal challenges [20]. Most agencies have strategic documents and guidelines for sustainable
recreation, but formal definitions tend to be vague and variable across agencies [21,22].
Federal land management agencies in the U.S. identify sustainable recreation goals for
natural and cultural resource protection. Those agencies with ‘multiple use’ mandates (i.e.,
managing for diverse, simultaneous uses such as recreation, grazing, timber, mining, and
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watershed protection) focus heavily on accommodating increasing recreation demand and
visitor diversity, incorporating community benefits, collaboration in decision-making, and
improving agency recreation budgets, staffing, and operations. Future recreation man-
agement depends on expanding, adapting, and integrating outdoor recreation practices
of the past with growth, development, and broader landscape conservation needs of the
future [21].

We propose the use of the definition of sustainable outdoor recreation, which was
previously published in a research strategy developed by recreation scientists in 2022 [23].
We discuss how the definition compares with current federal agency practice in the U.S.
and with existing and emerging outdoor recreation planning and management strategies
and frameworks. We offer case studies to illustrate the adoption of sustainable recreation
approaches and an operational model for implementing sustainable recreation. We con-
clude by identifying future challenges and directions to advance the field of sustainable
recreation management. By establishing a shared notion of sustainable outdoor recreation,
PA managers may accelerate efforts to design, implement, measure and monitor recreation
activities and settings in ways that are consistent with sustainability principles and that
align visitation with conservation goals. While our focus is primarily on outdoor recre-
ation in the U.S., our conceptualization contributes to conversations about sustainable
management of outdoor recreation and PA visitation globally.

2. Background
After World War II, public lands in the U.S. experienced an “explosion” in recreational

use [24]. Since then, state and federal land management agencies have adopted a multi-
tude of planning and management practices designed to protect natural environmental
conditions and provide quality recreational experiences for visitors [25,26]. Throughout
the late 20th century, hikers, campers, boaters, anglers, motorized riders, bicyclists, and
many other visitors flocked to public lands and sought trails, sites, and facilities to support
their use. The increasing intensity of use raised questions in the minds of ‘multiple use’
agency planners about the effects of visitor use on wildlife, watersheds, soils, vegetation,
and ecosystems [27,28]. Others expressed concern about changes in the social environment
due to an influx of visitors, including some who had expectations of solitude or pristine
outdoor experiences, particularly in wilderness areas [29]. Some asked whether visitor
growth rates were sustainable given the setting conditions, infrastructure, personnel, and
administrative resources to accommodate growing use.

Recreation preferences, patterns, and policies changed dramatically in the 21st century.
Population growth, urbanization, updates in outdoor gear and technology, and marketing
initiatives from outdoor gear manufacturers contributed to growth in public lands visi-
tation [30]. During the 2020–2021 global pandemic, visitation to public lands increased
as people sought healthy activities in outdoor spaces [31]. Policy initiatives also played a
role as public land agencies reached out to diverse groups, and recreation providers were
encouraged to cater to a broader array of activities and public benefits from recreational use,
such as rural community and economic development, tribal co-management and traditional
uses, public health outcomes, and many others [5,32]. These 21st-century demands are not
well addressed by past recreation planning and management practices that focus on on-site
uses and problems rather than creating societal benefits and opportunities for growth,
diversity, and outreach [5,33]. Moreover, historic practices focus on managing settings
within PA boundaries without consideration of the broader social-ecological system [34,35].

There has also been growing recognition of the economic importance of the outdoor
recreation industry [36]. Recreation visitors to public lands contribute non-local expendi-
tures to gateway communities for retail, transportation, and hospitality services, adding
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to the local tax base [37]. Businesses catering to visitors, such as outfitters, guides, and
resorts, provide employment. In 2023, the value added of the outdoor recreation econ-
omy accounted for 2.3 percent ($639.5 billion) of gross domestic product for the United
States [38]. Public agencies actively cultivate recreation opportunities, acknowledging these
economic benefits [8]. Rural and regional economic development entities also recognize
the ability of public lands to generate tourism [39].

Pressures on state, federal, and private land managers to provide for public use and to
simultaneously protect natural and cultural resources are unprecedented, but dominant
recreation management practices have changed little in the last 50 years [33,40]. New
conceptual and practical orientations to the provision of outdoor recreation opportunities
are needed.

3. Concepts
Sustainable recreation is a subcomponent of global sustainability, which is defined

in the Brundtland Report as “meeting the needs of the present without compromising
the ability of future generations to meet their own needs” [11]. Some have described
sustainability as “a social goal for people to co-exist on Earth over a long period of time”.
As noted, sustainability is often presented as having three dimensions (pillars): social,
economic, and environmental. This broad conceptualization of global sustainability is
often criticized as being ambiguous or “too fuzzy” [41]. A social goal, however, can be
understood as an ideal, not a specific target or set of actions. The purpose of a social
goal is to instigate actions and policies that move human systems in a particular direction.
For example, individuals deciding to take mass transit, communities adopting recycling
programs, companies developing carbon-neutral policies, and nations moving economic
subsidies toward renewable energy are vastly different tactics, but each moves human
activities incrementally toward global sustainability. Moreover, each tactic has social,
economic, and environmental factors and implications.

This view leads to two important general characteristics of sustainability. First, it
should not be thought of as a “utopian endpoint,” but rather a process that requires many
interacting plans, policies, and actions that help human social and economic systems move
toward sustainable interactions within environmental systems [42]. As Berkes et al. explain:
“We consider sustainability as a process rather than an end product, a dynamic process that
requires adaptive capacity for societies to deal with change” [43]. UN notions of sustainable
development are more concrete, being understood as the processes, pathways, and actions
taken to achieve sustainability, including shifts in investment, technology, and institutional
policy [11].

Second, there are many different but complementary subcategories or components
of sustainability that are necessary to help organize and design sustainability efforts.
Figure 1 describes how these concepts are interrelated and nested. Sustainable development
emphasizes strategies designed to meet human needs and improve the human condition.
Sustainable tourism refers to practices by the tourism industry that account for “current
and future economic, social and environmental impacts, addressing the needs of visitors,
the industry, the environment and host communities” [18]. We view sustainable tourism as
a subset of sustainable development.

At a similar level of abstraction is sustainable resource management, which focuses
more on the capabilities and persistence of the land and water resources needed to meet
human needs [44]. In this subcategory, we include management of forests, ranges, fish,
wildlife, minerals, and watersheds. We view sustainable recreation as a subset of sustainable
resource management with a focus on PA visitation.
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Figure 1. Global sustainability as a concept.

Both types of sustainability (sustainable development and sustainable resource man-
agement) contain overlapping subcomponents related to leisure pursuits (indicated by the
shaded area) and are dependent on community infrastructure, economic development, and
resource management practices that protect underlying landscape conditions and provide
nature-oriented tourism attractions. Yet there are important differences to highlight. For
sustainable recreation, the primary focus is on the management and stewardship of natural
ecosystems and landscapes [44–46], which better reflects the mandates of PA management
agencies. Sustainable tourism lends itself to consideration of the constellation of tourism
entities, enterprises, systems and processes that support the visitor industry and its impacts
on social, environmental, and economic conditions. While they are overlapping concepts,
sustainable tourism and sustainable recreation have different foci and relevance to agen-
cies, organizations, and economic sectors where those activities dominate [14]. Several
key differences between sustainable recreation and sustainable tourism are highlighted in
Table 1.

Table 1. Differences between sustainable recreation and sustainable tourism.

Element Sustainable Recreation Sustainable Tourism

Management Objective
Management and stewardship

of natural ecosystems and
landscapes

Management of tourism
destinations, enterprises, and

travel systems

Context PA management Destination management
(which may include PAs)

Focal areas

Recreation activities (or
resource uses) and settings

(biophysical, managerial, and
social) within broader

landscapes and ecosystems

Travel and hospitality
industry activities, industry

providers, transportation and
travel networks and PAs
within local economies

Targeted audience
PA managers (public land

agencies), partners,
stakeholders

Private firms, destination
organizations, regional

tourism development entities

Priorities Resource protection Economic development

As with all aspects of global sustainability, planning for sustainable recreation (or
sustainable tourism) focuses on the ‘three pillars’ of environment, economy, and society,
and the assumption is that these are equal elements that operate in balance, which is
not always the case [13]. Interpretations and applications of sustainable management in
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practical applications of PA management vary tremendously, suggesting that sustainability
is context dependent. Some approaches or interpretations squarely start with the goal of
environmental protection or resource conservation and allowance of social and economic
benefits to the extent that the environment is not compromised. In these situations, a more
descriptive diagram of the nested and interacting character of the three pillars is warranted,
with the ‘environment’ being the broader container upon which the other two pillars
depend or are nested (Figure 2). However, while the environment is the foundation or basis
of human development (and outdoor recreation), human interactions with and effects on
the environment are dependent on economic and societal factors. It would be a mistake to
consider the physical environment any more important in the abstract for the development
of sustainability policies or management actions than the economic and societal factors that
dictate how we interact with the environment in both positive and negative ways. Rather
than prioritize one pillar over the other, interactions of all three factors and the pathways
supporting them should be explored simultaneously and in context.

Figure 2. Nested and interacting elements of sustainability.

The field of ‘recreation ecology’ has traditionally focused on quantifying and mini-
mizing the negative impacts that recreation has on the physical environment and rarely
considered the human preferences, drivers, or alternatives for meeting human recreational
needs, causing biophysical impacts [27,28]. Thus, for example, decisions to close areas to
recreational use to protect the biophysical environment may lead to dispersal of recreation-
ists and inadvertently increase environmental impacts when recreationists visit places that
are more environmentally sensitive. As a result, recreation ecology is shifting towards a
more holistic social-ecological systems approach to understanding challenges and oppor-
tunities related to natural spaces hosting outdoor recreation [3]. However, the physical
environment may be the primary driver of sustainability management in certain circum-
stances if the resources in question are unique, particularly sensitive, or rare. Likewise,
other approaches may emphasize the economic or social sector with goals like commu-
nity development, poverty reduction, or minimizing damage to historical and cultural
resources [47,48]. In other words, one pillar may be prioritized and viewed as primary,
while the others are perceived to be secondary or in service to that primary pillar.

Many have noted that achieving sustainability is not a balancing act (treating all as
equal and maximizing all factors at once), but rather a process or way of thinking; some
elements of sustainability may be prioritized or emphasized depending on the context
and management objectives [13,43,49]. However, consideration and integration of all three
factors in the planning of policy and management actions is essential. There are also
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variations in how recreation is managed sustainably within PA boundaries or whether the
social-ecological system across jurisdictions is considered [34].

4. Federal Land Management Agencies and Sustainable Recreation
In the United States, federal and state land management agencies have identified

sustainable recreation as a management goal to meet increasing visitor demand and retain
local economic benefits, while simultaneously protecting the natural and cultural resources
that underpin outdoor experiences. While governmental agencies share a sense of need for
incorporating sustainable recreation in land management, goals, implementation standards,
and practices differ across agencies, and there is a great deal of flexibility in operational
approaches [50–52]. Agency definitions are varied, however, and their understanding of
sustainable recreation is still evolving as each agency links sustainability goals to their
broader purpose and mandate [10]. We compare notions of sustainable recreation across
four U.S. natural resource agencies.

4.1. U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service (FWS) is part of the U.S. Department of Interior
with the mission “to conserve, protect, and enhance fish, wildlife, plants, and their habitats
for the continuing benefit of the American people” [53]. An important role of the agency
is in managing 573 wildlife refuges and 38 wetlands in 50 states. FWS descriptions of
sustainable recreation reflect the agency’s primary mandate to conserve wild plants, fish,
animals, and their habitat, help achieve carbon neutrality through recreation management,
and work with other federal agencies and stakeholders to meet those goals for the benefit
of future generations [54]. Within these descriptions, there is no mention of meeting public
needs, sustaining recreation activities or experiences, or generating economic benefits.

4.2. National Park Service

The National Park Service (NPS) is also an agency within the U.S. Department of
Interior that is responsible for overseeing 433 units (including 65 national parks) with
the goal to preserve “unimpaired the natural and cultural resources and values of the
National Park System for the enjoyment, education, and inspiration of this and future
generations” [55]. As such, sustainability goals are linked to environmental protection,
visitor experiences, climate change, partnerships, and agency operations [56,57]. While
it does not focus on recreation, the NPS Green Parks Plan is a “long-term strategic plan
for sustainable operations at the park level” [57]. The plan was updated in 2016 to help
reduce the environmental footprint of all national park management by reducing waste
and greenhouse gas emissions and improving facility and procurement procedures, such
as upgrading park facilities to be more energy-efficient and implementing sustainable
procurement practices.

4.3. Bureau of Land Management

The Bureau of Land Management (BLM) is another resource management agency
within the U.S. Department of Interior responsible for the management of 245 million
acres (99.1 million ha) of land across 160 distinct resources areas primarily in the western
states and Alaska. Reflecting a ‘multiple use’ ethic, the agency’s mission is to “sustain the
health, diversity, and productivity of public lands for the use and enjoyment of present and
future generations” [58]. The BLM uses the UNWTO definition of sustainable tourism as a
surrogate for sustainable recreation, emphasizing the three pillars and the need to “include
tourism and travel management practices that support sustaining resources consistent with
multiple use” [59]. While acknowledging the importance of industry initiatives and the
generation of recreation jobs, the approach does not stipulate actions related to sustainable
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visitor management. The BLM’s Blueprint for 21st Century Outdoor Recreation identifies
five key themes that address: (1) accommodating increasing demand, (2) improved access
and inclusion, (3) diverse and sustainable funding, and (4) preservation of natural and
cultural resources. Key metrics of success for the BLM include leadership recognition,
partnerships, inclusivity of access and participation, durability of natural and cultural
resources, and sustainable funding.

4.4. U.S. Forest Service

The Forest Service (USFS) is an agency within the U.S. Department of Agriculture that
manages 154 national forests and 20 national grasslands to “sustain the health, diversity, and
productivity of the nation’s forests and grasslands for present and future generations” [60].
Like the BLM, the USFS uses a ‘multiple use’ management approach that includes recreation,
timber, grazing, watershed, and habitat. The USFS National Framework for Sustainable
Recreation (2010) lists several sustainability goals relating directly to recreation use and
management [53]. These include: (a) provide a diverse range of quality natural and cultural
resource-based recreation opportunities in partnership with people and communities,
(b) protect the natural, cultural, and scenic environment for present and future generations,
(c) partner with public and private recreation benefit providers, and (d) perform and plan by
implementing systems and processes to ensure effective decisions, sound investments, and
accountability, as well as implementing collaborative approaches to integrated solutions
across the landscape and enhancing the professionalism of our workforce. The guidance
for implementing the USFS 2012 Planning Rule defines sustainable recreation as “the set
of recreation settings and opportunities on the National Forest System that is ecologically,
socially, and economically sustainable for present and future generations” [61].

4.5. Comparing Sustainable Recreation Across Agencies

The diversity of approaches and interpretations apparent across these four U.S. agen-
cies suggests that ‘sustainable recreation’ remains an experimental and formative approach
to recreation planning and management. Despite emphasis on sustainability in each
agency’s mission statement (protecting resources for future generations), consistent notions
of sustainable recreation are lacking, and the promise of sustainable recreation has yet to be
fully realized. This is particularly evident in the distinction between the agencies that tend
to prioritize environmental protection over public access and recreation (NPS and FWS)
compared to agencies managing multiple uses that consider recreation on par with other
aspects of their mandate (BLM and USFS). Furthermore, having a diversity of conceptual
frameworks across conservation agencies hinders landscape-scale collaboration and multi-
lateral planning, as each agency has its own idea of how to operationalize and manage for
sustainability [62]. A reliable and generalizable definition of ‘sustainable recreation’ is the
first step in developing a consistent set of principles and approaches for implementing it
across agencies with varying objectives.

5. Sustainable Recreation Definition for Protected Area Agencies
The need for alignment around the meaning of sustainable recreation for PAs and

public land management agencies was widely shared by scholars and practitioners. In
2017, this need prompted a small group of scientists across multiple federal agencies and
universities in the U.S. to plan a workshop of experts to identify contemporary issues
in public lands visitation, information needs, as well as current research trends, and to
propose directions for future focus.

Prior to the workshop, the planning team administered a brief survey to recreation
planners, managers, and academics operating in the U.S. and globally. The survey link was
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posted on distribution lists of those working in the fields of recreation management, pro-
tected area tourism, and cultural heritage and was shared through word-of-mouth. Among
other questions, the survey asked 217 respondents to provide their ‘working definition’
of sustainable recreation (or sustainable tourism, depending on their focus) in the context
of PA management. A codebook was developed to capture prominent elements apparent
in each definition provided (e.g., pillars of sustainability, fiscal or capacity concerns, civic
engagement, community, etc.).

Distinct response patterns were apparent in how respondents conceptualized sustain-
ability [22]. Definitions fell into four major categories: (a) definitions that embraced the
three sustainability pillars (ecological, economic, social); (b) definitions that emphasized a
‘dual mandate’ approach, highlighting the need to protect natural and cultural resources
and provide quality recreation opportunities (and little mention of regional economic or
social benefits); (c) definitions that focused on fiscal responsibility, organizational capacity,
and managing recreation programs within existing budgetary and personnel constraints;
and (d) definitions that emphasized notions of civic engagement, volunteering, partner-
ships, and shared stewardship [22]. The diversity of working definitions drew attention to
the lack of conceptual consistency and the need for a unified approach. It also raised to the
surface the importance of stewardship, partnership and civic engagement.

In 2018, 88 scholars, scientists, recreation professionals from the four federal resource
management U.S. agencies mentioned above, industry specialists, and nongovernmental
organization leaders gathered in Golden, Colorado (USA) as part of the ‘Igniting the Science
of Outdoor Recreation’ workshop [63]. The workshop objective was to identify key issues,
and information needs and to prioritize research objectives for outdoor recreation on U.S.
public lands for the next decade. Building from survey findings, the team shared a working
definition of sustainable recreation with the expert group and gathered feedback. After
several rounds of revision, a new definition and conceptual orientation of sustainable
recreation management was encapsulated in the 2022 publication, “A Research Strategy for
Enhancing Sustainable Recreation and Tourism on Public Lands” with the intent of creating
a consistent definition for application across PA agencies [23,64]. Sustainable recreation
management was defined as:

“the provision of desirable outdoor opportunities for all people, in a way that supports
ecosystems, contributes to healthy communities, promotes equitable economies, respects
culture and traditions, and develops stewardship values now and for future generations”.
[23]

The definition builds on original notions of sustainability introduced by the Brundt-
land report and acknowledges the importance of stewardship and engagement. The
elements of this definition can be used for agency area managers to identify specific sus-
tainable recreation objectives and to guide the selection of sustainable recreation planning
and management tools. This has been a weakness in PA planning and management for
generations [65–67].

6. Sustainable Recreation Management and Planning Strategies
Sustainable recreation builds on and extends a long history of outdoor recreation

and environmental conservation-based principles and concepts. Below, we summarize
several recreation planning strategies and management frameworks and discuss how each
supports sustainable recreation management goals. The strategies and frameworks are
organized into two broad categories: recreation-focused public land management strategies
(Table 2), and broader ecosystem management and systems planning frameworks that
may include sustainable recreation as an element (Table 3). Potential use of these concepts
to meet sustainable recreation goals is summarized in the last column of each table. Our
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objective is to provide a conceptual bridge from traditional recreation planning strategies to
emerging frameworks, illustrating their relevance for meeting PA management objectives
based on notions of sustainable recreation. The strategies/frameworks listed are based
in distinct social and ecological concepts and each has a long history of research and
management applications. Our intent here is to provide a brief overview and to suggest
how each serves sustainable recreation management objectives. We hope this will spark
future investigation and deliberation.

Table 2. Recreation-focused planning and management strategies.

Strategy Description How It Supports Sustainable Recreation
Management Goals

Visitor information and education Strategies that provide information to visitors about how to
self-monitor behavior to minimize impacts on resources. Protects biophysical or cultural resources.

Enforcement of rules and
regulations

Agency rules are designed to prevent visitors from causing
damage to the biophysical, cultural, and built environment

due to frequency of use, timing of use, nature of use, or
spatial distribution of use.

Protects biophysical or cultural resources.

Use rationing and allocation
Strategies used when agencies need to reduce or limit

visitor numbers to protect biophysical or cultural resources
or reduce crowding.

Protects biophysical or cultural resources,
reduces crowding, or improves visitor

experiences.

Sustainable recreation site design
Strategies associated with enhancing performance or
quality of recreation sites and trails through design or

engineering.

Protects biophysical or cultural resources or
improves visitor experiences.

Recreation zoning and visitor
impact analysis frameworks

Site planning and analysis frameworks help managers
analyze visitation effects and identify appropriate

management actions. Many of these tools were developed
based on the assumption that recreation settings influence

recreation opportunities and experiences. Tools include
steps to identify social or environmental problems and

evaluate management alternatives.

Protects biophysical or cultural resources,
reduces crowding, and encourages desirable

experiences or outcomes for visitors.

Table 3. Frameworks that emphasize a regional landscape planning approach.

Framework Description How It Supports Sustainable Recreation
Management Goals

Ecosystems services

Ecosystem services (ES) frameworks estimate the benefits
(often monetary) that ecosystems provide to humans,

including values for recreation, scenery, health, well-being,
economic, and cultural uses. Attaching values to ES helps
analysts to weigh outcomes of management actions and

sustainability trade-offs.

Protects biophysical or cultural resources and
meets on-site and broader societal needs to

assess existing and missing recreational
benefits.

Ecosystem management

This is a resource management approach that aims to
ensure the sustainability of ecosystem functions and

services while meeting socioeconomic, policy, and cultural
needs. Encourages consideration and integration of social,

economic, and ecological knowledge. Spatial analysis is
based on social and environmental ecosystem function

related to the problem(s) of focus.

Considers biophysical, cultural and built
resources as well as implications for visitors
and for human communities and economies.

Socio-ecological systems

A series of approaches that recognize an ecosystem as an
interconnected web of relationships between social and

ecological systems, emphasizing how human societies and
the natural environment mutually influence each other. It
acknowledges that humans are an integral part of nature

and that social and ecological components are
dynamically linked.

Provides a holistic view of the positive and
negative interactions of social, ecological,

cultural, and economic factors that are the core
of sustainability science.

Destination management
planning

Destination management involves strategically managing a
destination’s resources to ensure its long-term viability and

positive impacts. Key aspects include stakeholder
engagement, risk management, and a focus on minimizing

negative impacts while maximizing the benefits PA
visitation. Examples include the sustainable

visitation index.

Aims to balance the needs of visitors, the local
community, and the environment, promoting
sustainable development and preserving the

destination’s unique character.
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6.1. Recreation-Focused Management and Planning Strategies

Recreation management and planning methods that have at least implicit sustainable
recreation goals have been the subject of intense research for over 60 years [24,26,27]. This
body of literature has two general goals: (a) understanding how to improve visitor experi-
ences (e.g., reduce crowding or conflicts; improve visitor satisfaction) and, (b) endeavoring
to reduce visitor impacts on the environment. Manning et al. summarize this body of work
into five categories: information and education; rules, regulations, and law enforcement;
use rationing and allocation; site and facility design and maintenance; and zoning-specific
recreational areas for different types of visitors and/or uses [26].

The ‘traditional’ recreation management strategies shown in Table 2 can be used to help
address specific sustainable recreation problems or needs. First, visitor information, education,
and behavior modification strategies rely on signage, rules, and policies, such as “Leave No
Trace,” a set of ethical principles designed to reduce human impacts on the landscape [68,69].
Other examples include anti-littering campaigns and instructions about campfire safety. These
strategies focus primarily on the protection of biophysical and cultural resources. Next,
there are enforcement strategies, which modify behavior to limit resource damage [70,71].
Strategies include camp size limits, stay limitations, activity restrictions, and area closures.
Again, these strategies emphasize resource protection but say little about other elements of
sustainability. Similarly, rationing systems that limit visitor numbers within designated areas
(e.g., site limits, fees, lotteries, reservation systems) are designed to protect resources, while
also contributing to improved visitor experiences by reducing congestion [24,26,72]. These
strategies may be informed by Recreation Carrying Capacity models, which estimate visitor
limits based on social and ecological thresholds [27,73]. Next, sustainable recreation site design
uses engineering of built and landscape features and design principles to allocate people
across a site or landscape, contributing to improved visitor experiences and reduced resource
impacts [74]. Examples include site hardening, paving, corralling, and built landscape design.
Finally, PA planners rely on a variety of recreation zoning strategies (e.g., the Recreation
Opportunity Spectrum, Limits of Acceptable Change, Visitor Impact Management) that
provide recommendations for site management based on relationships between managerial
and biophysical settings and associated outdoor experiences [26,40].

While we cannot address each strategy individually here, we suggest that collectively
these strategies protect biophysical or cultural resources or selected on-site social conditions
for existing visitors, like conflicts or perceived crowding. They do not address ways to
increase visitation, enhance economic opportunity, reduce poverty, improve visitor diversity
or equity, contribute to the welfare of local communities, or improve partnerships in ways
that may help advance sustainable recreation goals [33]. Thus, they are only focused on
some pillars but may contribute as specific tactics implemented to meet certain specific
sustainable recreation goals.

6.2. Recreation as an Element of Broader Regional Landscape Planning

Given the breadth and diversity of sustainable recreation goals, they must be devel-
oped within the context of the broader socio-ecological system in which parks and other
public land recreation areas are found. Table 3 lists general principles and frameworks
for analyzing ecosystems where PAs are integrated as critical landscape use. Ecosystem
services frameworks evaluate benefits provided by ecosystems to humans, which address
both biophysical and cultural resource protection and highlight social benefits generated
by the recreation experience, including economic, cultural, and health [75–78]. Ecosystem
management is an approach based on sustainability principles that meets policy goals and
considers biophysical and cultural resources as well as built environments with attention
to community and economic development [44,79,80]. Socio-ecological systems highlight
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the complex web of interactions between social and ecological elements and the impact
of external and internal forces of change on those interacting elements [9,34,81]. This
holistic framework examines social, cultural, ecological, and economic factors and directly
resonates with sustainability science. Finally, destination management approaches balance
the needs of visitors, communities, the environment and development with an emphasis
on retaining local character [39,82].

Sustainable recreation being treated as a key element of planning for broader social
and ecological systems reflects new thinking in the field: the goal of recreation management
is not just providing the lands and then managing impacts where recreation occurs, but ac-
tively providing experience opportunities integrated in a diverse socio-cultural, economic,
and regional context, which requires the use and application of ideas and methods from sys-
tems analysis and ecosystem conservation [33,34]. The strategies in Table 2 were designed
to address the more traditional recreation management issues and do not speak to concerns
with recreation access and diversity, community and regional economic development,
partnerships, or other sustainable recreation goals. Thus, a shared definition of sustainable
recreation helps clarify the need to first use the larger scale and more integrative framework
listed in Table 3 to prioritize, select, and implement agency recreation goals and then use
the more specific recreation management strategies listed in Table 2 to achieve those goals
specifically related to protecting the land and visitor experiences. Once consistent thinking
and objectives of sustainable recreation are adopted by PA agencies, then existing and
emerging tools can be better applied to meeting sustainable recreation objectives.

7. Applied Case Studies
In an era of declining recreation budgets and staffing, it is important to identify sustain-

able recreation objectives within a large-scale socio-ecological system and then implement
a decision process for evaluating policy and management actions and monitoring the
outcomes. Case studies are helpful in describing how principles of sustainable recreation
have been embedded into institutions and planning processes. We present four examples
from the U.S. that meet many of the objectives of the new definition, even though they
were implemented before the definition presented above. In fact, principal planners from
three of the cases were participants in the task force that developed the definition.

7.1. Northern Great Lakes Visitor Center, Wisconsin

The Northern Great Lakes Visitor Center was an early experiment in sustainable man-
agement launched in 1998. The NGLVC was a partnership between federal (USFS, NPS,
FWS), state and local government agencies, University of Wisconsin and the Wisconsin
Historical Society. As a gateway to the region, NGLVC introduced the region’s natural and
cultural resources, including Native American culture and history, pioneer and industrial
history, birds and wildlife. The NGLVC’s vision emphasized “being a leader in advancing
the sustainability of the region’s culture, history, and natural resources through innovative
partnerships that engage people and communities in positive change.” Collaborative part-
nerships, community access, and educational programming engagement were instrumental
to NGLVC’s everyday operations. The NGLVC recognized the importance of the outdoor
economy to the region and saw its role as important for creating a regional network of
institutions related to history, archeology, education, natural heritage, and tourism [83].
The focus on community connection and grassroots engagement was unique in the founda-
tion of this organization. While ‘sustainable recreation’ was not identified as an explicit
objective, the project embodied core sustainability principles.

https://doi.org/10.3390/su18126012

https://doi.org/10.3390/su18126012


Sustainability 2026, 18, 6012 13 of 21

7.2. Prince William Sound, Alaska

One example of sustainable recreation planning was applied in Prince William Sound,
Alaska. A team of scientists and USFS managers identified five recreation sustainability issues
and then conducted a four-step needs analysis process for each issue: frame the issue based
on its social, ecological, and economic components at three different scales of analysis; identify
sustainability objectives for each issue; evaluate and select policy and management actions
to meet issue objectives; and identify and implement issue monitoring activities. The goal
was to sustain ‘keystone’ recreation experiences while simultaneously protecting cultural
and environmental resources, and to recommend practical and affordable management
actions [84]. The general approach starts with identifying recreation sustainability threats and
data needs, then works systematically toward site-specific, landscape-level, and ecosystem-
based solutions, simultaneously using a relatively quick and inexpensive process.

7.3. Eastern Sierra Recreation Partnership, California

In the Eastern Sierra region of California, sustainable recreation has also served as a
unifying concept for a diverse set of landscape-level partnerships between federal land
management agencies, state government, conservation organizations, and local communi-
ties [85]. In 2017, the partnership was formed by representatives of Mono County, the Town
of Mammoth Lakes, two national forests (Inyo and Humboldt Toiyabe), and Mammoth
Lakes Recreation. The Eastern Sierra Sustainable Recreation Partnership (ESRP) worked
collaboratively over a decade to improve recreation opportunities and restore ecosystems
in this rural region. The latest iteration on this landscape-level partnership, the Sustainable
Recreation and Ecosystem Management Program, has a goal of uniting the jurisdictions
of the Eastern Sierra to implement coordinated projects integrating sustainable recreation
management and natural resource conservation.

7.4. Prescott National Forest, Arizona

In 2009, the USFS adopted sustainable recreation as one of its primary goals and initiated
a series of pilot projects that emphasized the idea of collaborative management and shared
stewardship. One pilot was the Prescott National Forest (Arizona), where the emphasis was
on a landscape scale or an ‘all hands all lands’ approach, bringing together land managers,
communities, and visitors to identify common challenges and develop shared recreation
goals. The forest was divided into zones, with each zone represented by a collaborative
partnership of stakeholders. The partnership groups worked together to prioritize strategies,
establish a plan, and share ideas with communities. They also developed a standard set of
sustainability measures identified for the purpose of evaluating the effectiveness of manage-
ment actions. This pilot informed the development of the Southwest Region (Arizona/New
Mexico) Sustainable Recreation Strategy [86]. The strategy included “overarching goals,”
“critical success factors,” and “necessary conditions” for sustainable recreation, as well as
areas needing improvement and strategic actions for addressing them. Each national forest in
the region developed a sustainable recreation strategy.

The case studies demonstrate applications of core tenets of sustainable recreation
management that are instructive as we chart a future course. In the case of the NGLVC
and the ESRP, strong partnerships among multilateral actors contributed to their success.
The NGLVC model actively blended natural and cultural heritage frameworks, engaged
Tribes, and was grounded in goals of community and economic development and ed-
ucation. The ESRP was driven by community-based leadership that coalesced around
shared notions of sustainability. The Prince William Sound case relied on an issue-based
approach to planning where team members systematically considered social, ecological,
and economic ramifications for each issue at various scales. The Prescott case similarly
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relied on partnerships and place-based groups to address common challenges and define
their own sustainability measures. While different, these cases emphasize the importance of
collaboration, shared stewardship, and community engagement. These cases lend support
to our proposed definitional elements focused on communities, culture, and stewardship.

8. Operational Model: A Way Forward
While sustainable recreation applications are still evolving, enough examples exist to start

developing operational approaches. Selin et al. studied eleven USFS sustainable recreation
plans to identify areas of congruence [87]. They developed a sustainable recreation program
operational model based on three interactive foundational areas and 11 component areas
(Figure 3). The arrows between the foundational and component areas of the model reflect
the iterative and dynamic nature of sustainable recreation program development and routes
for expanding sustainable recreation programs. Like all models, the sustainable recreation
operational model reflects a simplified and optimal version of reality.

Figure 3. Operational model for sustainable recreation adapted from Selin et al. [87].

The model was offered to provide recreation practitioners and managers with a structure
for organizing sustainable recreation operations, while responding to local needs and condi-
tions. This model reflects the administrative actions of just one land management agency, the
USFS, which, compared to other agencies, (a) emphasizes the ‘multiple use’ mandate, (b) op-
erates a dedicated staff and budget line assigned to recreation management, and (c) operates
with a high level of managerial discretion at the local level. However, the generalizability of
the model can provide initial guidance to other land management agencies.

PA management worldwide is confronting conflicting social, economic, and ecological
stressors. It is rare that recreation and other public use and access considerations are
not among agency governance issues that need integration with other land use concerns.
As such, the operational model may serve a variety of functions. At the unit (forest,
park, refuge) level, the model may directly provide an organizational structure for a
recreation program (or for planning for the reorganization of a recreation program). Budget
justification is often based on showing program relevance and structure. Used in tandem
with the definition of sustainable recreation (to show relevance), the model can help
provide a structural element that may help move recreation to a more central role within
PA management.
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The model also serves as a needs assessment (or issue analysis) checklist for decision-
makers to identify how organizational functions may help address recreation-related
problems or meet unmet needs based on the definition of sustainable recreation. For ex-
ample, if ecological deterioration is being caused by recreational use, the model may help
organize an “issue analysis” [84] to identify how leadership and administrative support,
internal workforce and communication programs, and community partnerships and vol-
unteerism may be used to address the problem. At the highest agency administrative
levels, the model may provide an organizing tool for guiding individual units around focal
points to emphasize priority elements of sustainable recreation. For example, large units
may emphasize all aspects of the model while sub-units focus on specific elements (e.g.,
conservation partnerships and education).

9. Challenges and New Directions for Sustainable Recreation
We acknowledge that there are many internal or institutional challenges to the im-

plementation of sustainable recreation. Change within large organizations is always dif-
ficult, and governmental agencies are particularly constrained by rigid organizational
roles and silos, especially in situations of expanded complexity and declining budget and
staffing [88,89]. Adopting sustainability principles requires a shift in thinking that can
be difficult when these processes become codified in agency handbooks and legislation.
Despite the challenges, case study examples like those described above illustrate the po-
tential success opportunities for applying sustainable recreation principles. Developing
new approaches and confronting new thinking in the field is essential. New research
directions that support sustainable recreation are emerging. We have listed a few areas ripe
for investigation, along with research questions:

A. Planning recreation in a regional context. Research has shown the importance of
understanding recreation patterns and effects beyond PA jurisdictional boundaries and
approaching planning from a regional context [84]. Visitors travel across boundaries,
seeking different experiences and opportunities in various settings. When PA managers
only focus on sustainability within their borders and ignore the influence of activities and
uses in neighboring jurisdictions, a partial picture is possible.

• What planning framework and visitor monitoring approaches are needed to allow
sustainable recreation planning across agency jurisdictions?

• How might recreation demand be shaped by regional marketing entities and consumer
trends?

B. Diversified demand for recreation. Outdoor recreation involves an increasingly broad
array of activities (beyond hiking and camping), the use of technologies, and expanded
notions of what might constitute a recreation activity. As PAs become accessible to a
wider variety of user groups, new planning elements and concepts are needed to allow for
sustainable use [5,90,91].

• What settings are needed to accommodate shifting demand for outdoor recreation and
visitor use? How are these activities managed sustainably?

• What strategies are needed to reach out and serve new social groups seeking outdoor
recreation experiences? How might the quality of these experiences be enhanced while
protecting natural and cultural heritage resources?

C. Human health and well-being. Public health, social, psychological, community, and
cultural benefits are as important as recreational experiences and resource protection in
recreation planning and management [92–95].

• What PA management approaches enhance opportunities and conditions for positive
health outcomes?
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• How might sustainable recreation frameworks be designed to account for and plan for
the benefits of outdoor recreation to human health and well-being? How might human
health benefits of nature-contact and outdoor recreation be measured and monitored?

D. Indigenous knowledge, co-management and cultural heritage. Models of co-management
of PAs and the growth of Indigenous Protected Areas suggest opportunities to understand
how sustainable recreation can be managed and approached in these contexts alongside
indigenous knowledge [96]. Stronger ties are needed to connect sustainable recreation
management with cultural heritage management objectives [97,98].

• How do indigenous knowledge systems engage with policies and practices associated
with sustainable recreation management? To what extent are sustainable recreation
goals consistent with the protection of indigenous lifeways, land tenure systems, and
cultural practices?

• How might classic outdoor recreation planning approaches be reconfigured to empha-
size heritage activities and uses?

E. Recreation ecology and climate change. PA managers recognize a need to adapt recre-
ation infrastructure and shift opportunities in response to future climate scenarios [99,100].

• What research is needed to inform the adaptation or modification of recreation settings
in response to changing climate conditions?

• What models are needed to predict future recreation demand and develop subsequent
policies to shift demand in response to climate change?

Given the constraints to implementing sustainable recreation in natural resource
agencies, fostering organizational change is a key consideration for future research.
Selin et al. [87] provide nine organizational change factors that will be important for
facilitating sustainable recreation within and across PA agencies: (1) establish a sense
of urgency, (2) form a powerful guiding coalition, (3) develop a plan, (4) build internal
support, (5) ensure top management support, (6) build external support, (7) create short-
term wins, (8) leverage resources to implement change, and (9) institutionalize change.
Successful implementation of sustainable recreation by natural resource agencies requires
models of governance that emphasize collaboration, partnerships, and engagement with
Tribes, communities, and stakeholders to promote mutual interaction, learning, and trans-
parency [101]. Supporting these collaborative structures can aid in the implementation of
sustainable recreation. Sustainable recreation also benefits from a mentality where visitors,
communities, stakeholders, and agency officials recognize themselves as part of the natural
world and acknowledge a shared responsibility as stewards [102].

10. Conclusions
Protected area agencies need a better understanding of how existing recreation and

land management policies and regulatory and decision-making frameworks facilitate
or impede sustainable recreation, and how ecosystem services, ecosystem management,
public health benefits, systems planning methods, and other values and action frameworks
interact to guide and support sustainable recreation. Despite the importance of outdoor
recreation to public health, community well-being, and regional economies, management
of outdoor recreation is often considered an “ancillary function” for protected area agencies.
Traditional recreation management strategies and frameworks emphasize protection of
biophysical and cultural resources and visitor experiences but do not readily embrace the
importance of the effects on nearby communities, nor of the value of engaging Indigenous
groups, community partners, and resource users beyond jurisdictional boundaries.

We propose the adoption of a standardized definition of sustainable recreation: “the
provision of desirable outdoor opportunities for all people, in a way that supports ecosys-
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tems, contributes to healthy communities, promotes equitable economies, respects culture
and traditions, and develops stewardship values now and for future generations” [23].
Adopting a common definition of sustainable recreation may help PA managers to identify
the most relevant recreation management goals and objectives, select specific planning and
management tools, and coordinate among governmental and private entities to identify
regional needs and collaborations. Furthermore, this definition also supports PA managers’
needs to manage recreation in support of UN sustainability goals. Recreation planning
and management goals implied by the new definition of sustainable recreation are much
more comprehensive and integrative than traditional outdoor recreation management
perspectives that tend to focus on site-specific visitor problems or preferences occurring
within certain visitor use areas and within agency boundaries. While agency leaders may
emphasize different aspects of sustainable recreation depending on their administrative
mandates and social, economic, and environmental contexts, a shared definition could
inform the development of comprehensive and coherent approaches.
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