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Abstract

The 1958 Outdoor Recreation Resources Review Commission, through a 1962 report, 

tasked federal agencies to inventory supply and demand for outdoor recreation participation. 

Recreation managers are progressively focusing on demand for the beneficial outcomes of 

recreation, but have struggled to structure planning and management models to guide decisions 

that optimize recreationists' ability to attain desired benefits. The Outcomes Focused 

Management (OFM) framework links benefits to specific activity and setting combinations, 

giving managers a functional role in the process of benefit production. Past studies examining 

the OFM's activity-setting-benefit relationship reported weak results, but suggest activity is a 

stronger predictor of benefit attainment than setting. A better understanding of how activity and 

setting inputs affect recreationists' ability to realize desired benefits is needed for continued 

implementation of OFM, with the aim of improving attainment rates of positive recreation 

outcomes. This study used meta-analytic techniques with data compiled from 16 OFM studies to 

replicate and expand on published work. With the goal of improving the activity-setting-benefit 

model, this study introduced two predictor variables, previous visitation and visitors' residential 

proximity to the site, controlled for the desirability of the benefit, and re-conceptualized the 

setting variable by testing whether study site is a better predictor of benefit attainment than 

different settings within a site. Two-way analysis of variance tests measured the dependence of 

40 personal (PER) and household, community, economic, environmental benefits (HCEE) on 

activity participation and setting, using effect sizes and significance levels to compare seven 

models. This meta-analysis reciprocated findings of a 2004 study, failing to offer definitive 

evidence of linkages among recreation opportunities in the context of the models tested. Benefit 

items exhibiting relatively higher sensitivity to activity and setting inputs were 1) “Restore my 

body from fatigue” (PER), 2) “Improved respect for privately owned lands” (HCEE), 3) 

“Increased self-confidence” (PER), and 4) “Greater respect for private property and local 

lifestyles” (PER). Suggestions for future OFM studies and research on the activity-setting-benefit 

relationship are made, in addition to a summary of potential implications for OFM based on the 

findings of this study.
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Chapter 1 General Introduction

1.1 Recreation and Benefits of Leisure Introduction

Demand for recreation has steadily increased across the world over the last 50 to 70 years, 

particularly in the United States in conjunction with modern industrialization and urbanization. 

Focusing on outdoor recreation trends, Cordell et al. (2012) note that outdoor recreation 

participation in the U.S. grew considerably in the 1950's and 1960's. This trend continued, and 

between 1999 and 2009 there was an 8.5 percent increase in participation, with 226 million 

Americans aged 16 and older engaging collectively in an estimated 82 billion activity days 

(Cordell et al., 2012). In addition to an expanded consumer base, scholars and land managers 

have identified a shift in demand for recreation, consisting of three parts. First, research 

identified an increased concern about quality of life, and more commitments of personal 

resources towards the maintenance and improvement of lifestyle quality. Second, consumers 

desired more stakeholder involvement in decision-making pertaining to public resources. Third, 

public lands users called for more “efficient, cost-effective, fair/equitable, responsive, and 

accountable” management of natural and recreational resources by public officials (Moore & 

Driver, 2005, p. 186). Upward trends in recreation participation, growing concern about quality 

of life, and identification of shortcomings in public resource management exposed strains on 

recreation resources, management systems, and knowledge.

The field of leisure science, and recreation as a subsection of leisure studies, has grown in 

tandem with heightened recreation participation. Many definitions of recreation exist and each 

emphasizes various aspects of this diverse and complex term. Merriam-Webster (2021) defined 

this noun as “refreshment of strength and spirits after work.” The U.S. Bureau of Economic 

Analysis worked with the Federal Recreation Council to define outdoor recreation as “All 

recreational activities undertaken for pleasure that occur outdoors” (U.S. Bureau of Economic 

Analysis, 2017). Jenkins and Pigram's (2005) definition from their text Outdoor Recreation 

Management states that recreation consists of “activities, either active or passive, enjoyed either 

outdoors or indoors, which take place during leisure” (p. 7). Although plentiful, definitions have 

two common themes (Moore & Driver, 2005). The concept implies the need for restoration after 

responding to daily pressures and demands, as well as the inherently positive and restorative 

nature of recreation. Definitions of recreation as activities are, therefore, limited and restrictive 
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for recreation research and practitioners. Consistent positive associations imply that recreation is 

not only the activities themselves, but also a means towards some desirable end state

Similar to the concept of recreation, scholars have had difficulty deriving a universal 

definition for leisure given the complexity of the term, but tend to agree on the general idea that 

leisure is time of perceived freedom from work demands where individuals can invest in self

determined engagements or “opportunities for recreation, personal growth and service to others” 

(Kaplan, 1975, p. 26). Leisure is a prerequisite of recreation, and scholars have invested many 

decades of work into understanding intrinsic motivations, or the psychological processes, that 

lead to behaviors during time of perceived freedom. Owens (1984) noted that leisure is a process 

while recreation is an approach, or an act of problem solving where the problem is characterized 

by dissatisfaction with the current state. The recreation experience “finds its source in 

intrinsically rewarding voluntary engagements (mental and physical) during nonobligated time” 

(Driver & Brown, 1975, p. 66), and supplies a means for individuals to fulfill the psychological 

desire to progress towards desirable end states. Recreation demand, therefore, comes from 

individuals who determined that their intrinsic psychological demand for some specified state is 

best attained through recreation experiences. The experiential definition of recreation suggests an 

intricate behavioral phenomenon, and unsurprisingly, the recreation experience has been 

scrutinized in leisure and recreation studies to map the processes that motivate and generate 

positive states of mind during recreation engagement.

This line of work, however, could not ignore the broader impacts of recreation. By 

definition, experiences are constrained to the individual, but there is overwhelming evidence that 

recreation participation has impacts that extend beyond instantaneous states of mind confined to 

the individual recreationist (Driver & Moore, 2005). While experiences occur during recreation 

engagement and are largely positive, these experiences result in benefits that resonate with 

recreationists beyond participation. Experiences are immediate (e.g., “Doing something creative” 

or “Escaping everyday responsibilities” (USDI Bureau of Land Management, 2014), and benefits 

accrue from single or repeated experiences (e.g., “Increased capacity for artistic expression” or 

“Diminished mental anxiety” (USDI Bureau of Land Management, 2014). As more individuals 

attain positive benefits, these can aggregate to benefits to households, communities, economies, 

and local environments. While still variously defined, the Beneficial Outcomes Approach to
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Leisure (BOAL) paradigm offers a widely accepted definition of benefits as movements towards 

or maintenance of desired conditions and the realization of positive recreation experiences. 

Scholars began to use this broad BOAL paradigm in the mid 1980's, leading to a rapid incline in 

empirical work on the benefits of leisure and recreation (Driver & Moore, 2005). This work 

garnered support for recreation as a tool to promote well-being at various social levels, from 

individual to social-ecological. Research on the benefits recreation provides now integrates a 

wide range of academic disciplines (e.g., physiology, psychology, sustainability science, and 

more). Systematic interdisciplinary review of the benefits of recreation include The Benefits 

Catalogue (Canadian Parks and Recreation Association, 1997) or Benefits of Leisure (Driver et 

al., 1991) to name a few of many pieces cataloging work on the benefits of leisure and 

recreation.

1.2 Managing to provide beneficial outcomes of recreation

The benefits of recreation are an important theme in leisure sciences, specifically 

concerning how to apply this knowledge in planning, management, and policy. The evidence 

shows that the benefits of recreation are plentiful, but leisure scientists confront the challenge of 

operationalizing this knowledge to provide opportunities for all recreationists to realize desired 

outcomes. Wagar (1974) is well cited in his statement that the underlying purpose of all resource 

management, including that of outdoor recreation, is to provide benefits to both individuals and 

society, but, at that time, the idea of providing psychological benefits to people through 

recreation management stretched the limits of knowledge systems and existing conventional 

management practices.

With early growth in outdoor recreation participation after World War II (with a more 

affluent American population seeking recreation opportunities across rapidly expanding road and 

interstate highway systems), limits in recreation facilities and services were evident (Cordell et 

al., 2012). The stress on recreation resources and services warranted greater attention on 

management approaches, and the 1958 Outdoor Recreation Resources Review Commission, 

through a 1962 report, tasked federal agencies to inventory supply and demand for outdoor 

recreation in response to increasing participation nationwide. The lack of empirical work on 

recreation management was apparent, as Jenkins and Pigram (2015) noted that leisure studies 

were sparse before the 1960's and mainly philosophical in nature. This pressure resulted in 
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responses by federal agencies making up what is now referred to as the “Custodial Era” of 

recreation management (Driver & Moore, 2005). During this era, managers often worked with 

concepts like carrying capacity (Wagar, 1974) and limits of acceptable change (Stankey et al., 

1988; Frissell & Stankey, 1972) with the objective of protecting recreation resources while 

permitting high levels of use. A multitude of alternative theories were proposed to manage 

recreation use as recreation became recognized as a highly valued use of public lands, and in the 

1960's the era of overt recreation management began (Driver & Moore, 2005). Many overt 

approaches use the supply and demand conceptualization common in many management models.

The simplest version of a supply and demand approach for recreation service systems is 

activity-based management, a project-centered approach where development of support facilities, 

the protection of recreational resources, and visitation numbers measure success. This framework 

emphasizes provision of services to meet activity demand, enabling recreationists to participate 

in their desired activities. Driver (2008) described activity-based management as unidimensional 

because recreation activity engagement is the only output measured and, therefore, opportunities 

for activities are the only service recreation managers provide. With focus on the expressed 

behavior and demand for recreation activities, this framework does not differ much from other 

land use management and planning in terms of goals and measurement. Approaches mirroring 

traditional land use management and planning, however, ignore the complex behavioral 

components preceding, during, and following recreational engagement. While activity-based 

management was a step towards considering recreation demand differently than traditional 

natural resources, it did not fully overcome limitations of previous knowledge systems and 

practices to keep pace with rapidly changing and diversifying demands from recreation resource 

users.

Significant advances in scientific knowledge on the benefits of leisure and recreation 

since the 1970's (Driver & Tocher, 1970) facilitated human-centered and science-based 

management approaches. Early work by Knopf and colleagues employed compensation theory to 

root recreation motivation in undesirable conditions found in non-recreational settings, where 

recreation participation represented a conscious or unconscious expression of dissatisfaction in 

other aspects of life (Knopf, 1972; Knopf et al., 1973). Other scholars also explored the role of 

recreation in fulfilling needs and offering a complex range of human satisfactions (Hendee,
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1976; Tinsley & Kass, 1979; Tinsley et al., 1977). Furthering the characterization of recreation 

motivation, expectancy-valence theory posited that recreation engagement is motivated by 

anticipated and valued outcomes of recreation experiences (Driver & Bassett, 1975; Schreyer & 

Roggenbuck, 1978). These theories converge on the central point that recreation engagement 

stems from individuals' drive to fulfill intrinsic needs. These theories transformed 

conceptualization of recreation demand.

The United States Forest Service (USFS) was the first to introduce the Recreation 

Opportunity Spectrum (ROS) in the late 1970's, which marked a fundamental shift in recreation 

management by public land agencies. The ROS framework provided a means for “stratifying and 

defining classes of outdoor recreation environments, activities, and experience opportunities” 

(United States Forest Service, 1986, p. II-1), addressing three primary issues arising from efforts 

to integrate recreation into multiple-use land planning. First, there was a need to find agreement 

on one definition of recreation to guide management. Secondly, managers needed to clarify the 

objects of demand, to, thirdly, delineate the objectives of managers. The ROS framework 

adopted the experiential definition of recreation, where recreation is a means to attain positive 

restorative experiences. From this definition, the ROS framework presented demand as 

opportunities, those for activities, settings, and experiences (Driver et al., 1987). Once the 

objects demanded were determined, managers needed a way to outline operational inputs and 

outputs (supply and demand) of management systems. The objective of recreation managers 

within the ROS framework was to provide opportunities for activity participation in settings that 

would allow users to realize desired experiences (Driver et al., 1987), an experience-based 

recreation management approach since the target of managers are immediate onsite experiences. 

To account for a wide range of demands from users across USFS lands, the ROS framework 

suggested providing the whole spectrum of possible inputs. If managers structured available 

resources to offer a wide continuum of opportunities, this improved the chances that the 

available opportunities would result in high rates of desired experience attainment. The ROS 

framework placed settings along a continuum, and “By manipulating the physical, social, and 

managerial attributes of different sites, managers could provide rewarding social and 

psychological experiences” (Backlund & Stewart, 2012, p. 393). As work on the benefits of 

leisure flourished, experience-based management approaches such as the ROS framework 

required additional expansion.
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Benefits-based management is one of the most recent policy and management expansions 

to the BOAL paradigm. Building from experience-based management and its application through 

the ROS framework, benefits-based management expanded the scope of recreation service 

systems to account for both experiences, immediate on-site outcomes derived from the 

engagement in recreation activities, and benefits that result both in the short-term and long-term 

on and offsite from the positive recreation experience(s). Benefits-based management was 

criticized for implying that recreation is entirely beneficial. Common criticisms of benefits-based 

management discussed user-conflicts, environmental degradation, and other adverse outcomes 

arising from developing recreation opportunities and engaging in recreation. While these 

criticisms stemmed from the misunderstanding that benefits-based management practices only 

account for positive outcomes of recreation, the name was changed to Outcomes Focused 

Management (OFM), and BOAL to the Outcomes Focused Paragon to communicate that 

management accounted for both the positive and negative outcomes of recreation. Unlike the 

ROS framework, OFM is more directed and encourages managers to specify what benefits are 

provided (Allen, 1996). Rather than providing the whole spectrum of opportunities, OFM 

requires managers to identify desired outcomes, to take actions to structure activity and setting 

opportunities to optimize the realization of desired outcomes, and to monitor the effectiveness of 

actions. The need to target specific outcomes through management introduced a new and 

complex line of research about the production of specific benefits of recreation.

1.3 Testing Outcomes-Focused Management's Recreation Opportunity Production Process

As Pierskalla et al. (2004) state, “Outdoor recreation providers intuitively know that visitors 

engage in particular activities in desired outdoor settings to attain beneficial experiences” (p. 

164) that then lead to enduring benefits, and indeed this statement does not sound novel. Most 

individuals can relate to the statement on a personal level and recount stories of their own 

recreation histories, and arguably management prior to experience, benefit, and now outcomes 

focused management frameworks fed into similar anecdotes and intuition. Moving beyond 

intuition and verifying this phenomenon with data, however, has proven quite difficult. Rooted in 

the ROS framework, practitioners at the USFS proposed four perceived levels of recreational 

demand and four levels of opportunities managers provide: 1) activities, 2) settings, 3) 

experiences, and 4) benefits. OFM links these four levels of demand, viewing them as a chain of 

6



causality. Similar to the ROS framework, a core idea of OFM is that different packages of 

opportunities, or combinations of various activities and settings, facilitate the realization of 

unique benefits. A U.S. Bureau of Land Management (BLM) handbook on OFM stated that 

“Engaging in the same activity in different settings can produce different recreation outcomes” 

(USDI Bureau of Land Management, 2014, p. I-23), highlighting the conceptualized dependence 

of benefit attainment on recreation settings. For example, “primitive camping in a backcountry 

valley by a remote lake offers a different set of outcomes than camping in a highly developed 

campground adjacent to a manmade reservoir” (USDI Bureau of Land Management, 2014, p. I

23). Research is needed to confirm the benefit chain of causality and expectations that specific 

settings are needed to facilitate particular outcomes. In order to accurately implement OFM with 

this expectation, researchers and managers need to empirically identify which packages of 

opportunities optimize the realization of users' preferred benefits, if an exclusive relationship 

between settings and benefits does in fact exist.

Brown (1984) wrote that there is need for research on technical aspects of management 

planning in order to understand how decisions on resource use will create products that 

recreationists demand.

“What is needed is the ability to estimate the value of various recreation opportunities in 

producing recreation benefits. [...] Since outdoor recreation opportunities are defined in 

terms of activity opportunities, setting attributes, and probable experiences, research should 

focus on the relationships among these three variables to more precisely specify the products 

we are trying to value.” (pp. 217-218).

Although extensive work has investigated the linkage between activity, setting, and experience 

recreation opportunities, the results of these studies are mixed, some finding dependence, others 

not. In a detailed literature review of these studies, Fix et al. (2013) explored methodological 

differences that may have contributed to mixed findings and grouped studies supporting that 

recreation experiences are dependent on settings (Backlund & Stewart, 2012; Manfredo et al., 

1983; Manfredo & Larson, 1993; Taylor et al., 2006; Virden & Knopf, 1989; Perez-Verdin et al., 

2008), and studies failing to offer empirical support (Fix et al., 2013; Graefe et al., 2000; Knopf 

et al., 1983; Kyle et al., 2006; Williams & Knopf, 1985; Yuan & McEwen, 1989, Stewart & 

Carpenter, 1989).

7



There has been less work in linking benefits to experiences, and in linking benefits to 

activities and settings. While there has also been work on the benefit component of the 

production process, this work similarly fails to provide strong support that benefits are dependent 

on settings (Parry & Gollob, 2018; Pierskalla et al., 2004; Stein et al., 1999). Pierskalla et al. 

(2004) tested the activity-setting-benefit relationship with 12 benefit items between nine sites 

and stated “activity type plays a greater role in the attainment of recreational benefits” than 

setting type (Pierskalla et al., 2004, p. 172). Their results did not provide strong evidence that 

there were statistical differences in mean benefit attainment scores across activities or settings, 

but did provide some support for the OFM production process. They observed that the 12 

benefits exhibited varying sensitivity to inputs, some being more strongly associated with either 

activity or setting, some equally responsive to both inputs, while others seemed entirely 

independent of activity and setting. Their findings suggest that the activity-setting-benefit 

relationship may exist, but the sensitivity to inputs (i.e., activity and setting), therefore the OFM 

production process, is not universal to all types of recreational benefits. Parry and Gollob (2018) 

used a different approach, controlling recreation setting and measuring anticipated desirability of 

benefits and anticipated satisfaction of participating in a variety of activities within that setting. 

Parry and Gollob (2018) found that while study participants may have changed their desired 

activities and benefits when placed in non-preferred settings, they were ultimately flexible and 

were satisfied in a variety of settings.

Despite literature providing mixed evidence for the relationship between recreation 

opportunities and outcomes, implementation of OFM and other benefits-based approaches (i.e., 

U.S. National Park Services' Healthy Parks Healthy People framework and research agenda 

showcasing parks as a health resource that provides social, environmental, and economic 

benefits) continue to expand with enthusiasm. This study responds to reported gaps in research 

regarding the major assumptions of the OFM framework, focusing on benefit attainment in 

relation to activity participation and recreation settings. After extensive efforts to compile OFM 

recreation data collected between 1998 to 2021 across 16 BLM sites, I replicated a 2004 study 

that used meta-analysis to test the activity-setting-benefit relationship (Pierskalla et al., 2004), 

and expanded on their methodology to identify how the analysis design could be improved for 

studying the OFM production process with survey data. This study contributes to our 

understanding of whether specific benefits are more dependent on recreation opportunities than 
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others, inspired by the 2004 study's findings that not all benefits were equally influenced by 

activity and setting inputs. Clark and Stankey (1979) wrote, “Specific efforts to define 

psychological outcomes associated with different activity-setting combinations would help 

reveal how management can better help visitors achieve a diversity of experiences” (p. 31), and 

in this context, benefits. While this study does not attempt to link the production of specific 

benefits to packages of recreation opportunities, it contributes to our understanding of whether 

activity and setting are stable predictors for the attainment of a wide range of benefits, and if 

additional predictors can improve the model. This work can shift focus for future studies in 

understanding nuances in the OFM framework for specific groups of benefits.

Building off the first goal of empirically grounding the linkages among activity 

opportunities, I considered two moderator variables, previous visitation and visitors' living 

proximity to the recreation site or their locality. Research on recreation motivations and 

experiences have used respondents' specialization or experience level with either activities or 

settings as a method for segmenting users, finding that recreationists “with greater experience in 

some activity or setting may be able to make finer distinctions regarding their motivations for 

participation” (Williams et al., 1990, p. 40). With a firmer grasp on the outcomes motivating 

their recreational engagements, experienced users can more effectively select an activity and 

setting to match their motivations, therefore, enabling higher rates of attainment and levels of 

satisfaction with their trips. Encouraged by this research, I test the relationship of previous 

visitation and benefit attainment. Locality is also a user characteristic that may improve 

prediction of the type of benefits that will be more highly attained by recreationists. Local 

visitors are likely familiar with the social and natural environments the area provides, and more 

frequently desire benefits that are more reliant on repeated use, such as benefits pertaining to 

physical health or fitness. Nonlocal visitors will likely experience benefits that involve an 

element of novelty. The goal of this study is to provide a foundation for further research on how 

previous visitation and locality contribute to benefit production.

Chapter 2 is written in preparation for submission to the Journal of Leisure Research.
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Chapter 2 Understanding the Outcomes Focused Management Production Process: 

Meta-Analysis of the Relationship between Activities, Settings, and Benefits of Recreation 
Participation 1

1 Diamond, K., Fix, P.J., Garcia, R. Understanding the Outcomes Focused Management Production Process: Meta
Analysis of the Relationship between Activities, Settings, and Benefits of Recreation Participation. In preparation 
for submission to Journal of Leisure Research.

Abstract

Outcomes Focused Management (OFM) posits that settings facilitate visitors' ability to attain 

desired recreational benefits, suggesting linkages among recreation activities, settings, and 

benefits. Previous research looked for variability in benefit attainment across settings and 

activities, with inconclusive results. This study used two-way analysis of variance (ANOVA) and 

meta-analytic techniques with 16 studies to further examine the OFM production process. We 

tested the dependence of 40 benefits on activity and setting, and considered the effects of benefit 

desirability, previous visitation, and locality. Effect sizes and significance levels derived from 

ANOVA tests did not substantiate linkages proposed in the OFM framework when modeled with 

these variables. Varying sensitivity of benefits to model inputs and findings from our 

supplemental qualitative analysis suggest that parametric statistics might not be the most 

appropriate method to test the OFM production process and respondents' self-selection of 

settings may mask the dependence of benefits on settings.

15



2.1 Introduction

2.1.1 Managing for the beneficial outcomes of recreation

The underlying principle of outdoor recreation management is that recreation is a potentially 

pleasurable and satisfying use of leisure time (Jenkins & Pigram, 2005). While some define 

leisure as a type of time expenditure used for engaging in desirable activities, others take a 

psychological approach and define leisure as a state of being and a state of mind characterized by 

freedom and intrinsic motivation (Moore & Driver, 2005). Contemporary conceptualizations of 

leisure are no longer limited to the notion of free time, and definitions of recreation entail more 

than activity participation. Owens (1984) noted that leisure is a process while recreation is an 

experience, where recreational activities are the medium for the satisfying outcomes of leisure. 

Advancing scientific evidence on the motivations of recreation behavior revealed shortcomings 

in existing management frameworks that centered their focus on recreation activity participation 

and the optimization of activity-specific recreation resources. These expanded perspectives drove 

the evolution of recreation management objectives and consequently the mission of recreation 

managers.

Outcomes Focused Management (OFM) exemplifies the changed role of the manager as well 

as shifts in the inputs and outputs of recreation management models. In contrast to traditional 

recreation management that focused on activity participation as the primary output of 

management actions, OFM considers recreation settings, in addition to activity participation, as 

management inputs that facilitate recreationists' ability to attain desired outcomes. Under OFM, 

the output of management is the realization of desired recreation outcomes. A policy handbook 

guiding the Bureau of Land Management's (BLM) implementation of OFM highlights the 

framework's emphasis on the outcomes of recreation: “The goal of the public land manager is to 

provide opportunities for visitors to obtain desired experiences and beneficial outcomes while 

protecting resources” (USDI Bureau of Land Management, 2014, p. I-1). OFM provides a bridge 

between understanding recreationists' motivations to attain positive outcomes and re

conceptualizing recreation demand to operationalize benefits as the product of management.
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2.1.2 Outcomes Focused Management

OFM considers demand for activities, settings, experiences, and benefits (Driver, 2008). 

Brown (1984) proposed the recreation opportunity production process, causally linking the four 

levels of demand. Activities are expressed behavior, and include infinite options, such as hiking, 

biking, and climbing among many others. Under the OFM production process, recreation settings 

are the distinctive recreational qualities of the area and structure opportunities to participate in an 

activity. The recreation setting includes a physical (i.e., remoteness, naturalness, and visitor 

facilities), social (i.e., contacts, groups sizes, and evidence of use), and operational (i.e., public 

access, visitor services, and management controls) component. Pierskalla et al. (2004) 

summarized how the more tangible levels of demand facilitate outcomes of recreation: “visitors 

engage in particular activities in desired outdoor settings to attain positive experiences'' (p. 164), 

and in turn benefits. Experiences are immediate states that result from participating in an activity 

in the chosen recreation setting. Benefits of recreation result from positive recreation experiences 

and are 1) the movement towards a more desirable condition, 2) the maintenance of desired 

conditions while preventing unwanted conditions, and 3) the realization of satisfying recreation 

experiences (Moore & Driver, 2005). These definitions are reflected in the expression and 

measurement of the respective concepts. Experiences are expressed as motivations for 

participation, such as “to do something with my family.” Benefits are expressed as the realization 

of a condition, such as “improved family bonding.” While benefits may appear confined to the 

individual, OFM considers benefits that accrue to households, communities, economies, and 

environments (HCEE benefits) as well.

A key feature of OFM is that settings are integral to producing benefits. Individuals select 

settings that are anticipated to produce desired benefits with the expectation that settings can 

contribute to the realization of different outcomes. This causal linkage among the levels of 

recreational demand suggests that managers can identify users' desired outcomes and provide 

appropriate combinations of activity and setting opportunities to facilitate the realization of those 

benefits (Brown, 1984). A common conceptual assumption, or expectation, pertaining to OFM is 

that different settings contribute to the realization of different benefits. To implement OFM 

successfully, managers must measure preferences for the four levels of demand and understand 

how the levels interact to meet users' highest level of demand for experiences and benefits.
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While more information about what setting and activity packages contribute to the production of 

specific benefits is needed, this line of work rests on first finding substantive evidence of the 

theorized linkages among these components.

The mission of this research project is to evaluate the OFM framework's theorized activity

setting-benefit relationship and explore ways of improving past models that suggest the linkages 

are elusive or not consistently upheld in the academic literature. After replicating a study 

conducted by Pierskalla et al. (2004), this study modified their activity-setting-benefit model to 

discover how manipulating model inputs and data scope alter statistical results. Exploring 

alternative models, we: 1) replicated the 2004 model with a broader range of recreation 

opportunity combinations, 2) filtered cases by benefit desirability to test whether recreation 

opportunity linkages were more defined among respondents who were motivated to attain the 

benefit, 3) used study site for setting rather than recreation setting characteristics (RSCs) of 

zones within study sites, and 4) considered how user characteristics such as previous visitation 

and visitors' residential proximity to the recreation area affect levels of benefit attainment.

2.2 Literature Review

Driven by formal institutionalization of the Recreation Opportunity Spectrum (ROS) by 

the U.S. Forest Service, extensive work has investigated the linkage between activities, settings, 

and experiences. Clark and Stankey (1979) wrote, “Specific efforts to define psychological 

outcomes associated with different activity-setting combinations would help reveal how 

management can better help visitors achieve a diversity of experiences” (p. 31). The results of 

these studies are best described as mixed. In a thorough literature review of research on the 

setting-experience relationship, Fix et al. (2013) summarized studies supporting that experiences 

depend on settings (Backlund & Stewart, 2012; Manfredo et al., 1983; Manfredo & Larson, 

1993; Perez-Verdin et al., 2008; Taylor et al., 2006; Virden & Knopf, 1989), and those failing to 

offer empirical support (Fix et al., 2013; Graefe et al., 2000; Knopf et al., 1983; Kyle et al., 2006; 

Stewart & Carpenter, 1989; Williams & Knopf, 1985; Yuan & McEwen, 1989).

The ROS framework, with experience-based management underpinnings, was expanded to 

encompass benefits of recreation as well, evolving into OFM. As OFM is in its early stages of 

thorough and widespread implementation, there is still a need for rigorous work on its theoretical 

foundations. Research on the benefit component of the production process is limited and existing 
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work offers highly variable conclusions (Parry & Gollob, 2018; Pierskalla et al., 2004; Stein et 

al., 1999). For example, Pierskalla et al. (2004) used meta-analysis and parametric statistics to 

test the activity-setting-benefit relationship, examining if benefit attainment differed across 

activities and settings. Their results did not provide strong evidence that there were statistical 

differences in mean benefit attainment scores across activities or settings although “activity type 

plays a greater role in the attainment of recreational benefits” than setting type (Pierskalla et al., 

2004, p. 172), but did provide some support for the OFM production process. They observed that 

the 12 benefits exhibited varying sensitivity to inputs, some being more strongly associated with 

either activity or setting, others equally responsive to both inputs, while others seemed entirely 

independent of activity and setting. Their findings suggest that the activity-setting-benefit 

relationship may exist, but the sensitivity to inputs (i.e., activity and setting), therefore, the OFM 

production process, is not universal to all types of recreation benefits. Their conclusions counter 

the common tendency of researchers and managers to pursue a framework that is generalizable to 

all sites, activities, and outcome preferences by suggesting that benefit production is dynamic. 

Parry and Gollob (2018) used a different approach, controlling recreation setting and measuring 

anticipated desirability of benefits and anticipated satisfaction of participating in a variety of 

activities within that setting. Parry and Gollob (2018) found that while study participants may 

have changed their desired activities and benefits when placed in non-preferred settings, they 

were ultimately flexible and were satisfied in a variety of settings.

Mixed results led us to consider additional variables that may improve prediction of 

benefit attainment. One possibility is recreationists' characteristics. Past segmentation research 

suggests experience levels or user specialization alters setting or activity preferences (Donnelly, 

et al., 1986; Fix et al., 2013; Virden & Schreyer, 1988). Based on findings that desired settings 

are effected by experience level or specialization, we hypothesized previous visitation may 

influence benefit attainment. Residential proximity to the recreation site was included in our 

analysis as a proxy to repeated use, or to measure an element of novelty. We assessed whether 

benefit attainment differed among users who are habituated to a recreation setting as opposed to 

users who were seeking a novel recreation setting. We hypothesized that considering whether the 

benefit was desirable to the recreationist would improve the activity-setting-benefit relationship 

19



model, accounting for respondents' motivations leading to their trip, and what activity and 

setting they selected to best fulfill motivations for specific benefits (Schneider et al., n.d.).

2.3 Methods
2.3.1 Data sources and Study Locations

To understand the relationship between long-lasting recreational outcomes and recreation 

opportunities (i.e., activities and settings), we collected survey instruments, site reports, 

metadata, and datasets associated with 25 BLM OFM recreation studies. These studies were 

conducted by university researchers in collaboration with BLM field offices to aid site-level 

planning efforts. Table 2.1 outlines study collaborators, locations, study year(s), response rates, 

and sample sizes. The consolidation of site-level data in a comprehensive database enabled meta

analysis, a statistical approach of combining results from independent studies that addressed the 

same overarching questions using similar methodologies. The independent studies we gathered 

adopted relatively consistent formats that asked questions about respondents' trip characteristics, 

personal or group characteristics, activity participation, outcome preferences, and outcome 

attainment from their trip while also asking respondents to assess the quality of existing setting 

characteristics, their preferences for future setting characteristics, and their evaluation of 

management performance.

Studies were required to meet three criteria to be included in our analysis: the survey 

instrument 1) asked respondents about their attainment of recreational benefits, 2) listed a benefit 

item measured in a minimum of five study sites, and 3) linked benefit attainment to the 

respondents' primary or most satisfying zone and activity. Out of 25 BLM OFM recreation 

studies compiled into a comprehensive database, 18 studies at 16 unique study sites met our 

criteria (see Table 2.2). These studies included sites in Alaska, Arizona, Colorado, Montana, 

Nevada, New Mexico, and Utah. The studies represented a diverse range of activities and 

settings opportunities, and measured a large assortment of recreational benefits derived from 

Driver and Bruns (1999).

2.3.2 Variables

Benefit attainment, our dependent variable, was analyzed using a five-point ordered 

scale. The majority of studies used a five-point scale, but the Dalton Highway and Steese
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Highway used seven-point scales while Alpine Loop used a four-point scale. Benefit attainment 

scores were converted into five-point scales for comparability following IBM SPSS suggestions

1 Not currently available
2 Colorado Mesa University (CMU), Arizona State University (ASU), Northern Arizona University (NAU), New
Mexico State University (NMSU), University of Montana (UM), University of Alaska Fairbanks (UAF), FO (Field 
Office)

Table 2.1: BLM OFM recreation studies used in analysis

Study Site State Year Follow
up (N)

Response 
rate (%) Collaborators2

Alpine Loop Scenic
Byway
Gunnison Gorge

CO 1998 667 60% ASU, San Juan Mountain 
Association

National
Conservation Area

CO 2002 196 48% ASU West

Gateway CO 2007 90 44% BLM Grand Junction FO, ASU
Glenwood Springs CO 2007 141 40% BLM Glenwood Springs FO, ASU
Kremmling Field
Office CO 2008 221 40% BLM Kremmling FO, ASU

Grand Junction Field 
Office CO 2009 194 31.6% BLM Grand Junction FO, CMU

Dominquez-Escalante
National CO 2009

10

2011

76 33.4% BLM Grand Junction FO, CMU
Conservation Area
Steese Highway
Corridor AK 293 30-40% BLM Eastern Interior Field Office, 

UAF
Dalton Highway AK 2013 207 34.2% BLM Central Yukon Planning
Corridor Office, UAF
Blackfoot Block
Management Area MT 2016

2017
(‘16) 21
(‘17) 74

(‘16) 41%
(‘17) 58% BLM Missoula FO, UAF, UM

Garnet Winter Trails MT 2017 30 61% BLM Missoula FO, UAF, UM
Garnet Ghost Town MT 2017 94 59% BLM Missoula FO, UAF, UM
Organ Mountains-
Desert Peaks
National Monument

NM 2017 276 47% BLM Las Cruces District Office, 
UAF, NMSU

Logandale Trails NV 2020 34 52% BLM Las Vegas FO, UAF, Partners 
in Conservation

Bears Ears National 
Monument/ Indian 
Creek Subunit

UT 2020 259 n.a.1 BLM Monticello FO, UAF

Kingman Field Office AZ 2021 89 n.a.1 BLM Kingman FO, UAF, NAU
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(IBM scale conversion formula: Y= (B-A)*(x-a)/(b-a)+A. Our conversions were 1=1, 2=1.667,

3=2.333, 4=3, 5=3.667, 6=4.333, 7=5 for seven-point to five-point conversions, 1=1, 2=2.333, 

3=3.667, 4=5 for four-point to five-point conversions) (International Business Machines Corp, 

2020). The wording of benefit items varied across studies, but we collapsed benefits measuring 

the same underlying constructs. Benefits were separated into two lists by recipient, and include:

Personal benefits (PER)

• Greater aesthetic appreciation

• Connection/relationship with nature/natural world

• Improved opportunity to view wildlife up close

• Better understanding of wildlife's contribution to own quality of life

• A more outdoor-oriented lifestyle

• Improve/maintain physical fitness/health

• Restore my body from fatigue

• Restored my mind from stress/tension/anxiety

• Stronger ties with family and friends

• Enhanced sense of personal freedom/independence

• Improved sense of control over one's life

• Greater freedom from urban living

• Greater self-reliance

• Increased self-confidence

• Increased capacity for artistic expression

• Increased work productivity

• Improved balance of work and play in my life

• Improved outlook on life

• Improved outdoor knowledge and self-confidence

• Improved ability to relate to local cultures

• Increased appreciation of the area's cultural history

• Enlarged sense of personal accountability for acting responsibly on public lands

• Greater respect for private property and local lifestyles
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Household, community, economic, and environmental benefits (HCEE)

• Greater household awareness of and appreciation for our cultural heritage

• Greater family bonding

• Greater community involvement in recreation and other land use decisions"

• Lifestyle improvement or maintenance

• Maintenance/preservation of distinctive community atmosphere

• Heightened sense of community pride and satisfaction

• Improved health

• Reduced health maintenance costs

• Increased work productivity

• Increased desirability as a place to live or retire

• Increased local tourism revenue

• Maintenance of distinctive recreation setting character

• Greater community ownership and stewardship of park, recreation, and natural resources

• Sustainability of community's cultural heritage

• Improved respect for privately owned lands

• Greater protection of fish, wildlife, and plant habitat from growth, development, and public 

use impacts

• Increased awareness and protection of natural landscapes

• Stronger ties with family and friends

Our independent variables included activity, setting (overall setting characteristics and 

study site), previous visitation, and locality or residential proximity to the recreation site. Table

2.2 specifies studies with data for previous visitation and locality variables. Questionnaires asked 

respondents to report all the activities they participated in during their trip to the recreation area. 

In almost all studies, the subsequent question asked about the respondents' primary or most 

satisfying activity. Primary or most satisfying activity served as the categorical activity input in 

our analysis. In many cases, respondents were asked to specify their primary activity within their 

primary zone (see Table 2.2 and footnotes 2 and 4 for additional explanation). To measure 

setting, the surveys included a recreation zone map and respondents were asked to identify which 

zones within the recreation site they visited during
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Table 2.2: Criterion met by study

Study Site
Response linked to 

primary/ most 
satisfying activity1

Response linked to 
primary/most 

satisfying zone1

Questionnaire asked questions 
that provide data for other 

analysis variables
Personal 
benefits

HH/CEE 
benefits

Personal 
benefits

HH/CEE 
benefits

Benefit 
desire

Previous 
visitation Residency

Alpine Loop Yes No2 Yes Yes Yes Yes Yes
Gunnison Gorge Yes No2 No2 Yes Yes Yes Yes
Gateway Canyons Yes Yes Yes Yes Yes No Yes
Glenwood Springs Yes Yes Yes Yes Yes Yes Yes
Kremmling FO Yes Yes Yes Yes Yes Yes Yes
Grand Junction FO Yes Yes Yes Yes Yes No Yes
Dominquez-
Escalante

Yes Yes Yes Yes Yes No Yes

Steese Highway No2 No2 No2 No2 No5 Yes Yes
Dalton Highway No2 No2 Yes Yes Yes No No
Blackfoot BMA Yes Yes Yes4 Yes4 Yes Yes Yes
Garnet Winter Trails Yes Yes Yes4 Yes4 Yes Yes Yes
Garnet Ghost Town No2,3 No2,3 Yes4 Yes4 Yes Yes Yes
OMDP NM Yes Yes Yes Yes Yes Yes Yes
Kingman Yes Yes Yes Yes Yes Yes Yes
Bears Ears /Indian 
Creek

Yes Yes Yes Yes Yes Yes Yes

Logandale Trails Yes Yes Yes4 Yes4 Yes Yes Yes

5 Excluded from models filtering cases based on benefit desirability scores.

1 Individual question instructions, survey section instructions, or both prompt respondents to link benefit attainment 
to activities and/or setting.

2 For each “No”, we filtered respondents who reported participating in one activity and/or zone, and used the one 
selected as their primary/most satisfying. We dropped respondents who selected more than one activity and/or zone 
from analyses involving primary/most satisfying activity and/or due to absence of the activity link in the 
questionnaire wording.

3 Due to the prominence of “Visiting Garnet Ghost Town”, if participants selected activities that were supplementary 
to this, we listed them as “Visiting Garnet Ghost Town”.

4 These studies did not have zones or a zone map. These sites are small and homogenous in the opportunities 
provided throughout, so the site is considered one zone. All responses for these studies are, therefore, linkable to 
zone. 
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their trip, and which zone was their primary destination. Our model assigned an overall 

recreation setting characteristic (RSC) class to each zone (See Diamond (2021), Appendix C).

A variety of question types assessed previous visitation (e.g., years visited or number of 

visits over a specified period). Data from these variables were transformed to “first time visitor” 

and “returning visitor” categories. Questions prompting respondents to “include this visit” in 

their estimates of previous visits were standardized by subtracting one visit. Studies also 

consistently gathered respondents' residency data, most prominently through zip codes, but also 

city, state, and country variables. To apply these data in our analysis, we sorted zip codes based 

on their proximity to the recreation area the respondent visited. “Local” zip codes fell within 50 

miles of the study sites' boundaries, while all zip codes more than 50 miles away were classified 

as “nonlocal”. These criteria are guidelines used to distinguish between local and nonlocal travel 

expenses by the U.S. Bureau of Economic Analysis (Highfill & Smith-Nelson, 2018). The 50

mile criteria also reflects reports of ideal trips' proximity to work and home found in the 

Fairbanks Community Recreation Study (Wright, 2019).

Considering all variables, there were 15 activity, five overall RSC, sixteen study site, two 

previous visitation, and two locality categories (See Diamond (2021), Appendix B).

1 CG= Core group of studies with variables and sample size large enough to support within site analysis. The core 

group of studies includes the Dalton Highway, Steese Highway, Organ-Mountains-Desert Peaks NM, Alpine Loop, 

Gateway, Glenwood Springs, Gunnison NCA, Kremmling FO, Dominguez-Escalante NCA, Grand Junction FO, 

Kingman FO, and Bears Ears NM/Indian Creek.

Table 2.3: Analysis Progression and Variables

Predictor Variables

Model Group Primary
Activity

Overall
Setting Study Site Benefit

Desirability
Previous
Visitation Locality

1 CG1 X X
2 CG1 X X X
3 ALL X X
4 ALL X X X
5 ALL X X
6 ALL X X X
7 ALL X X

25



2.3.3 Hypotheses

Question 1: Does benefit attainment depend on overall RSC and activity within a recreation 

area? This analysis replicated methodology from Pierskalla et al. (2004) and served as a baseline 

for comparing alternative models.

H1: The treatment effect (primary activity or overall setting (RSC)) on benefit 

attainment is significantly different from zero for at least one benefit item. 

Model 1: Benefit attainment= f (activity + overall RSC + activity x overall RSC)

Questions 2, 4, 6: Does considering benefit desirability improve models 1, 3, and 5?

H2, H4, H6: Removing respondents who did not rate the benefit as moderately to highly 

desirable will increase the treatment effect of settings on benefit attainment.

Model 2, 4, 6: replicating models 1, 3, and 5, if benefit desirability ≥ 3,

Benefit attainment= f (activity + setting + activity x setting)

Question 3: Will running the analysis on data from all the study sites together, with a wider range 

of activity and setting combinations, offer a better activity-setting-benefit model?

H3: The treatment effect (primary activity or overall RSC) on benefit attainment is 

significantly different from zero for at least one benefit.

Model 3: Benefit attainment= f (activity + overall RSC + activity x overall RSC)

Question 5: Re-conceptualizing the setting variable, does recreation site offer stronger prediction 

of benefit attainment than settings (e.g., overall RSC) within a site?

H5: The treatment effect (primary activity or study site) on benefit attainment is 

significantly different from zero for some benefits.

Model 5: Benefit attainment= f (activity + study site + activity x study site)

Question 7: Does the respondent's locality and previous visitation influence the setting-benefit 

relationship? This was conducted across sites.

H7: There is a significant difference in benefit attainment scores between first time and 

returning visitors.
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H7.1: There is a significant difference in benefit attainment scores between local and 

nonlocal visitors.

Model 7: Benefit attainment= f (previous visitation + locality)

2.3.4 Statistical Approach

Each analysis of our numerous activity-setting-benefit models included up to 16 study 

sites, with 40 potential benefit items depending on variable availability within each study (see 

Table 2.2). To account for variability in the presence of specific activity and setting categories in 

each study's dataset, we applied a filter to select cases that contained an activity and setting 

(overall RSC or study site, depending on the model) combination that appeared five or more 

times for within-site analyses, and 15 or more times for between site analyses. These criteria 

were based on evaluation of cross-tabulations of activity and setting frequencies to ensure each 

category would contain a high enough sample size for adequate representation and comparability 

across all activities and settings (See Diamond (2021), Appendix F).

We used two-way analysis of variance (ANOVA) tests to replicate Pierskalla et al. 

(2004), and to test five alternative models of the activity-setting-benefit relationship (see Table 

2.3). While the 2004 study conducted analyses exclusively within-sites, we conducted within-site 

and between-site analyses. The between-site analyses used pooled data from the 16 sites rather 

than using meta-analytic techniques to summarize tests conducted within each dataset. For each 

model, we report four statistics calculated from the two-way ANOVA tests' output including 1) 

activity effects, 2) setting effects, 3) activity significance level, and 4) setting significance level. 

F-statistics from the two-way ANOVA tests were used to calculate effect sizes (r indicating the 

strength of association between variables, controlling for unequal sample sizes) of activities and 

settings on benefit attainment. The formula attained from the 2004 study is seen in (1).

Fa=Main Effect (activity or setting)

Fb=Second Main Effect (activity or setting)

Fab=Interaction effects

dfa=degrees of freedom (A) 

dfb=degrees of freedom (B) 

dfab=Interaction degrees of freedom 

df(e)=error degrees of freedom
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The same formula was used to calculate effect sizes for previous visitation and locality, 

ignoring the interaction terms in the equation. For within-site analyses, we used Fisher's inverse 

chi-method (Fisher, 1954) to combine significance levels as shown in (2). For between-site 

analyses, we did not need to calculate a combined significance level.

In the results section, we note the distribution of effect sizes (i.e., minimum, median, and 

maximum). For within-site analyses, we report mean study effects, omitting individual study site 

results (See Diamond (2021), Appendix E for unabridged results of all analyses). Mean effects 

from each model were collected into a table for side-by-side comparisons of the results to look at 

overall trends in the relationship between benefit attainment and recreation opportunities. We 

used the across-site average effect for the within site analysis to compare to between-site 

analyses models. Pierskalla et al. (2004) use rough guidelines from published work on the 

relationship between attitudes and behavior to gauge effect sizes, where weaker relationships 

have effect sizes that are "generally between 0.20 and 0.40" (Elifson et al., 1990, p. 208). The 

2004 study is the only previous meta-analytic work in this area to serve as a guideline for 

evaluating the magnitude of effect sizes, given instructions to interpret effect sizes relative to 

similar research inquiries (Elifson et al., 1990). In addition to these general ranges, we consider 

the distribution of mean effect sizes. Given the unequal sample sizes among the studies, medians 

are a stable measure to evaluate the distribution of results. We use median mean effect size to 

determine the split between weaker and stronger mean effects in our results and discussion, and 

to compare the models.

Following Pierskalla et al. (2004) we compared average activity and setting effects across 

the analyses to explore whether some benefits are more responsive to recreation inputs than 

others. We evaluated whether the benefit dominantly ranked above or below the median across 

models, and compared this placement between activity and setting effects results. Benefits that 

were above the median on activity effects lists, while below the median on setting effects lists 

were categorized as activity-dependent. Benefits that were above the median on setting effects 

lists, while below the median on activity effects lists were categorized as setting-dependent. If 

the benefit was above the median for both activity and setting effects lists, the benefit was



categorized as activity and setting dependent. Finally, if the benefit was consistently below the 

median for both recreation inputs, the benefit was categorized as input-independent.

2.4 Results

Our statistical models did not find strong activity nor setting effects. All mean effect sizes 

were below r=.40, the upper limit of weak effect size criteria suggested in previous studies. 

Despite this, we report trends in the relationships among the recreation opportunities based on 

the distribution of our results. The median of the average effects across all models and benefit 

items was r=.13. Benefit items with the highest effect sizes across six models and considering 

both setting and activity were 1) “Restore my body from fatigue” (PER), 2) “Improved respect 

for privately owned lands” (HCEE), 3) “Increased self-confidence” (PER), and 4) “Greater 

respect for private property and local lifestyles” (PER). Previous visitation and locality exhibited 

low effect sizes, but a fair number of significant values.

2.4.1 Activity Effects on Benefit Attainment

In the first model, all mean activity effects were generally weak, falling below r=.20. 

Among individual sites, there were 13 relatively stronger effect sizes (>.40), most notably in 

Gateway with seven personal benefit items having stronger effects (r=.40 to r=.48). Other 

studies with benefits with notable effects were Dalton, Dominguez-Escalante NCA, and Indian 

Creek (See Diamond (2021), Appendix E for specific benefit items within individual study 

analyses with stronger effects). The second model filtered out respondents who did not find the 

benefit at least moderately desirable or important (i.e., benefit desirability ≥3), but maintained 

the same analysis design. While marginally higher than the median effect in the first model 

(average difference in mean effects of .020), these results still suggest a weak relationship with 

all mean effect sizes falling below .40. There were 32 stronger effects in individual study sites, in 

Gateway, Dalton, Gunnison, Dominguez-Escalante NCA, and Indian Creek.

Model 3 generated many significant values. While there is a sizeable increase in the number 

of significant values, the median activity effect size remains aligned with those seen in previous 

tests, and the maximum is at the cusp of the .40 upper limit of weak values. Adding the 

desirability condition in model 4 did not result in dramatic changes, however, the average
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Table 2.4: Activity Effects on Personal Benefit Attainment

Benefits (PER) Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Mean
Effect

Increased self-confidence .26 .32 .21 .25 .14 .17 .27
Increased capacity for artistic .19 .29 .19 .18 .20 .18 .22expression
Stronger ties with family and friends
Improved ability to relate to local 
cultures

.18

.17

.24

.17

.11

.09

.10

.15

.12

.17

.11

.16

.19

.16

Enlarged sense of personal 
accountability for acting responsibly 
on public lands

.21 .21 .13 .16 .19 .15 .20

Restored my mind from 
stress/tension/anxiety .14 .14 .14 .15 .12 .14 .14

Improved balance of work and play in 
my life .24 .22 .25 .20 .25 .20 .23

Connection/relationship with 
nature/natural world .18 .18 .10 .10 .10 .09 .17

A more outdoor-oriented lifestyle .18 .18 .18 .17 .15 .18 .18
Enhanced sense of personal 
freedom/independence .17 .18 .10 .13 .12 .11 .16

Better understanding of wildlife's 
contribution to own quality of life .23 .22 .14 .16 .20 .18 .21

Greater freedom from urban living .17 .19 .13 .13 .13 .14 .17
Increased appreciation of the area's 
cultural history .18 .25 .25 .24 .13 .16 .21

Improved outlook on life .15 .17 .14 .13 .12 .12 .15
Greater respect for private property 
and local lifestyles .20 .27 .15 .17 .17 .14 .22

PER 34 Greater aesthetic appreciation .16 .19 .14 .17 .20 .15 .17
Improve/maintain physical 
fitness/health .23 .23 .40 .30 .24 .21 .24

Restore my body from fatigue .25 .31 .19 .22 .18 .15 .25
Increased work productivity .16 .24 .12 .21 .12 .18 .18
Greater self-reliance .20 .24 .17 .18 .15 .13 .21
Improved sense of control over one's 
life .12 .21 .11 .18 .16 .08 .16

Improved outdoor knowledge and 
self-confidence .17 .23 .18 .15 .19 .14 .19

Mean Effects .19 .22 .16 .17 .16 .15 .19
*Dark grey shading for effects with corresponding significant p-value.
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Table 2.5: Activity Effects on HCEE Benefit Attainment

Benefits (HCEE) Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Mean 
Effect

Greater household awareness of and 
appreciation for our cultural heritage
Maintenance/preservation of 
distinctive community atmosphere

.15 .20 .09 .17 .09 .09 .16

.20 .20 .18 .15 .16 .13 .19

Heightened sense of community 
pride and satisfaction .19 .19 .15 .11 .16 .11 .18

Improved health .19 .23 .24 .31 .15 .30 .22
Reduced health maintenance costs .19 .21 .25 .25 .18 .20 .20
Increased work productivity .19 .18 .14 .23 .15 .11 .18
Greater family bonding .21 .15 .16 .11 .15 .18 .17
Increased desirability as a place to 
live or retire .20 .19 .16 .20 .20 .20 .19

Increased local tourism revenue .20 .23 .12 .17 .14 .15 .20
Maintenance of distinctive recreation 
setting character
Greater community ownership and 
stewardship of park, recreation, and 
natural resources

.19 .18 .15 .16 .15 .16 .18

.22 .21 .14 .09 .15 .14 .20

Sustainability of community's 
cultural heritage .17 .13 .22 .25 .22 .21 .17

Improved respect for privately 
owned lands .20 .26 .19 .25 .21 .19 .23

Greater protection of fish, wildlife, 
and plant habitat from growth, 
development, and public use impacts 
Increased awareness and protection 
of natural landscapes

.17

.21

.19

.22

.15

.13

.14

.12

.13

.15

.08

.16

.17

.20

Stronger ties with family and friends .18 .17 .20 .20 .15 .11 .17
Greater community involvement in 
recreation and other land use 
decisions

.23 .25 .16 .12 .16 .19 .22

Lifestyle improvement or 
maintenance .15 .14 .22 .11 .25 .13 .15

Mean Effects .19 .20 .17 .17 .16 .16 .19
*Dark grey shading for effects with corresponding significant p-value.
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Table 2.6: Summary of Activity Results

Model Range of
Mean
effects (r)

Median
Mean
effect (r)

# Sig. 
(p< .05)

Top 10% of Mean Activity Effects

1 .15-.26 .19 39/287 1. Increased self-confidence (r=.26)
2. Restore my body from fatigue (r=.25)
3. Improved balance of work and play in my life 

(r=.24)
4. Greater community involvement in recreation and 

other land use decisions (r=.23).
2 .13-.32 .21 24/277 1. Increased self-confidence (r=.32)

2. Restore my body from fatigue (r=.31)
3. Increased capacity for artistic expression (r=.29)
4. Greater respect for private property and local 

lifestyles (r=.27)

3 .09-.40 .15 16/40 1. Improve/maintain physical fitness/health (r=.40)
2. Improved balance of work and play in my life

(r=.25)
3. Increased appreciation of the area's cultural history 

(r=.25)
4. Reduced health maintenance costs (r=.25)

4 .09-.31 .17 6/40 1. Improved health (r=.31)
2. Improve/maintain physical fitness/health (r=.30)
3. Increased self-confidence (r=.25)
4. Sustainability of community's cultural heritage 

(r=.25)

5 .09-.25 .15 24/40 1. Improved balance of work and play in my life
(r=.25)

2. Lifestyle improvement or maintenance (r=.25)
3. Improve/maintain physical fitness/health (r=.24)
4. Sustainability of community's cultural heritage 

(r=.22)
6 .08-.30 .15 9/40 1. Improved health (r=.30)

2. Sustainability of community's cultural heritage 
(r=.30)

3. Improve/maintain physical fitness/health (r=.21)
4. Increased desirability as a place to live or retire 

(r=.20)
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difference between mean effects between the models was .007, indicating slight improvement in 

effects but reducing the number of significant values (p<.05). For the fifth model, the mean 

activity effects decreased, with an average difference in mean effects between model 5 

(setting=study site) and model 3 (setting=overall RSC) of -.005. The difference between models 

using study sites and overall RSC increased when factoring in desirability, with an average 

difference of -.021.

Table 2.4 and Table 2.5 report mean activity effects for models 1 and 2, and activity effects 

for models 3 through 6 with effects associated with significant ANOVA results (p<.05) 

highlighted. Results on activity effects and significance levels are summarized in Table 2.6

2.4.2 Setting Effects on Benefit Attainment

Significant values were infrequent for setting inputs, and the effect sizes of settings were 

similarly weak across all our models. In model 1, the overall RSC variable only had one 

significant effect size in Glenwood Springs, with mean effects falling considerably below .40. In 

model 2, by filtering out respondents who were not actively seeking the benefit, mean effects 

increased overall. The average difference between mean effects calculated from model 2 to 

model 1 was .008.

Expanding our analysis between sites, there were reductions in setting effect sizes in 

model 3. On average, the mean overall RSC effects from the within-site analysis approach used 

in model 1 were .05 higher than mean overall RSC effects from model 3 using the between-site 

analysis approach. Adding the desirability filter in model 4 did not change the range of averages 

of overall RSC effects, but rather resulted in minor shifts in effects within benefit items. 

Replacing overall RSC with study site to measure setting, model 5 showed improvement over 

model 3. The average improvement in the mean effects across the benefit items from replacing 

overall RSC with study site to represent setting was .054. Filtering by benefit desirability in 

model 6, there were minimal changes with a mean difference between model 6 and model 3 of 

.053.

Table 2.7 and Table 2.8 report mean setting effects for each benefit item for models 1 and 

2, and setting effects for models 3 through 6 with effects that have significant results (p<.05) 

highlighted. Results on setting effects are summarized in Table 2.9.
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2.4.3 Comparison of activity and setting effects

Ranking our mean effects and comparing average activity and setting effects across the 

models indicated that some benefits are more responsive to recreation inputs than others are. 

Table 2.12 outlines benefit's sensitivity to activity and setting inputs.

2.4.4 Effects of previous visitation and locality on benefit attainment

In a general linear model testing the main effects of previous visitation on benefit attainment 

between sites, 16 out of 40 tests reported significant values. The range of effects across benefits 

was r=.01 to r=.15 with a median of .04. The benefits with the highest effects (all with 

corresponding significant values) were “Improve/maintain physical fitness/health” (PER), 

“Reduced health maintenance costs” (HCEE), “Improved health” (HCEE), and “Improved 

outlook on life” (PER). For locality, 14 out of 40 tests had significant values. The effect for 

locality was .04. The benefits with highest effects (all with significant values) were “Increased 

desirability as a place to live or retire” (HCEE), “Reduced health maintenance costs” (HCEE), 

“Improved health” (HCEE), and “Heightened sense of community pride and satisfaction” 

(HCEE). Benefits with significant values for both previous visitation and locality were themed 

around physical health including “Improved health” (HCEE), “Reduced health maintenance 

costs” (HCEE), and “Improve/maintain physical fitness/health” (PER), or social cohesion with 

“Stronger ties with family and friends” being significant. Other benefits significantly associated 

with both predictor variables were “Connection/relationship with nature/natural world” (PER), 

“Improved outlook on life” (PER), and “Increased work productivity” (PER).

Results from the analyses ran for model 7 using previous visitation and locality as predictors 

of benefit attainment are reported in Table 2.10 and 2.11.
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Table 2.7: Setting Effect on Personal Benefits

*Dark grey shading for effects with corresponding significant p-value
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Benefits (PER) Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Mean 
Effect

Increased self-confidence .12 .11 .08 .07 .09 .16 .11
Increased capacity for artistic .13 .18 .08 .05 .18 .20 .14expression
Stronger ties with family and friends .11 .13 .05 .04 .16 .14 .11
Improved ability to relate to local 
cultures .15 .14 .07 .10 .14 .15 .14

Enlarged sense of personal 
accountability for acting responsibly 
on public lands

.16 .12 .15 .16 .14 .13 .14

Restored my mind from 
stress/tension/anxiety .12 .10 .02 .03 .10 .13 .10

Improved balance of work and play 
in my life .15 .14 .02 .05 .12 .16 .13

Connection/relationship with 
nature/natural world .12 .11 .06 .08 .14 .15 .11

A more outdoor-oriented lifestyle .11 .12 .10 .09 .11 .14 .11
Enhanced sense of personal 
freedom/independence .13 .10 .10 .08 .14 .15 .12

Better understanding of wildlife's 
contribution to own quality of life .17 .17 .08 .14 .18 .16 .16

Greater freedom from urban living .12 .16 .13 .08 .13 .15 .14
Increased appreciation of the area's 
cultural history .15 .17 .08 .07 .16 .12 .15

Improved outlook on life .09 .08 .06 .13 .14 .18 .10
Greater respect for private property 
and local lifestyles .17 .20 .09 .06 .13 .11 .16

Greater aesthetic appreciation
Improve/maintain physical
fitness/health

.13

.11

.14

.10

.07

.04

.11

.05

.18

.17

.15

.17

.13

.10

Restore my body from fatigue .17 .21 .09 .07 .08 .08 .15
Increased work productivity .13 .09 .02 .14 .10 .19 .11
Greater self-reliance .14 .14 .06 .03 .10 .13 .13
Improved sense of control over one's 
life .07 .15 .11 .11 .10 .12 .11

Improved outdoor knowledge and 
self-confidence .12 .14 .09 .08 .10 .11 .12

Mean Effect .13 .13 .08 .08 .13 .14 .13



Table 2.8: Setting Effects on HCEE Benefit Attainment

*Dark grey shading for effects with corresponding significant p-value.

36

Benefits (HCEE) Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Mean 
Effect

Greater household awareness of and 
appreciation for our cultural 
heritage

.21 .26 .05 .08 .16 .17 .20

Maintenance/preservation of 
distinctive community atmosphere .15 .11 .13 .09 .09 .07 .12

Heightened sense of community 
pride and satisfaction .18 .17 .10 .08 .10 .12 .16

Improved health .09 .11 .10 .08 .25 .20 .12
Reduced health maintenance costs .10 .15 .13 .13 .23 .19 .13
Increased work productivity .13 .20 .06 .09 .07 .10 .14
Greater family bonding .11 .09 .09 .12 .18 .15 .11
Increased desirability as a place to 
live or retire .12 .18 .06 .03 .10 .15 .12

Increased local tourism revenue .13 .16 .14 .15 .21 .20 .15
Maintenance of distinctive 
recreation setting character .09 .11 .05 .04 .18 .18 .10

Greater community ownership and 
stewardship of park, recreation, and 
natural resources

.12 .10 .12 .14 .17 .18 .12

Sustainability of community's 
cultural heritage .19 .13 .09 .05 .19 .14 .15

Improved respect for privately 
owned lands .17 .21 .08 .09 .12 .11 .17

Greater protection of fish, wildlife, 
and plant habitat from growth, 
development, and public use .14 .11 .09 .11 .13 .13 .12

impacts
Increased awareness and protection 
of natural landscapes .12 .13 .09 .11 .10 .13 .12

Stronger ties with family and 
friends .18 .15 .15 .14 .15 .10 .15

Greater community involvement in 
recreation and other land use 
decisions

.16 .17 .07 .10 .07 .09 .14

Lifestyle improvement or 
maintenance .12 .16 .09 .10 .13 .12 .13

Mean Effect .14 .15 .09 .10 .15 .14 .14



Table 2.9: Summary of Setting Results

Model Range of Median # Sig. Top 10% of Mean Setting Effects
Mean Mean (p< .05)
effects effect
(r) (r)

1 .07-.21 .13 12/225 1. Greater household awareness of and appreciation 
for our cultural heritage (r=.21)

2. Sustainability of community's cultural heritage 
(r=.19)

3. Heightened sense of community pride and 
satisfaction (r=.18)

4. (HCEE)Stronger ties with family and friends 
(r=.18)

2 .08-.26 .14 6/215 1. Greater household awareness of and appreciation 
for our cultural heritage (r=.26)

2. (HCEE) Improved respect for privately owned 
lands (r=.21)

3. Restore my body from fatigue (r=.21)
4. Increased work productivity (r=.20)

3 .02-.15 .08 11/40 1. (HCEE)Stronger ties with family and friends 
(r=.15)

2. Enlarged sense of personal accountability for 
acting responsibly on public lands (r=.15)

3. Increased local tourism revenue (r=.14)
4. Reduced health maintenance costs (r=.13)

4 .03-.16 .09 8/40 1. Enlarged sense of personal accountability for 
acting responsibly on public lands (r=.16)

2. Increased local tourism revenue (r=.15)
3. (PER)Increased work productivity (r=.14)
4. (HCEE)Stronger ties with family and friends 

(r=.14)
5 .07-.25 .13 22/40 1. (HCEE) Improved health (r=.25)

2. Reduced health maintenance costs (r=.23)
3. Increased local tourism revenue (r=.21)
4. Sustainability of community's cultural heritage 

(r=.19)
6 .07-.20 .15 18/40 1. Increased capacity for artistic expression (r=.20)

2. (HCEE) Improved health (r=.20)
3. Increased local tourism revenue (r=.20),
4. Reduced health maintenance costs (r=.19)
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Table 2.10: Previous Visitation and Locality Effects on Personal Benefit Attainment

Previous PreviousBenefits (PER) Visitation Visitation p- Locality Locality p-
Effect (r) valuesEffect (r) values

Increased self-confidence .10 .00 .02 .30
Increased capacity for artistic expression .03 .41 .00 .99
Stronger ties with family and friends .06 .00 .08 .00
Improved ability to relate to local cultures .01 .67 .02 .38
Enlarged sense of personal accountability .01 .66 .00 .96for acting responsibly on public lands
Restored my mind from 
stress/tension/anxiety .06 .01 .02 .33

Improved balance of work and play in my .03 .47 .07 .10life
Connection/relationship with .04 .05 .07 .00nature/natural world
A more outdoor-oriented lifestyle .08 .00 .00 .91
Enhanced sense of personal .09 .00 .03 .17freedom/independence
Better understanding of wildlife's .01 .72 .06 .05contribution to own quality of life
Greater freedom from urban living .03 .40 .06 .08
Increased appreciation of the area's .03 .09 .10 .00cultural history
Improved outlook on life .10 .00 .07 .01
Greater respect for private property and .01 .69 .02 .48local lifestyles
Greater aesthetic appreciation .05 .19 .00 1.00
Improve/maintain physical fitness/health .15 .00 .06 .00
Restore my body from fatigue .04 .23 .01 .79
Increased work productivity .07 .00 .04 .05
Greater self-reliance .05 .03 .00 .85
Improved sense of control over one's life .03 .38 .01 .64
Improved outdoor knowledge and self- .03 .43 .02 .56confidence
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Table 2.11: Previous Visitation and Locality/Proximity Effects on HCEE Benefit Attainment

Benefits (HCEE)
Previous 
Visitation 
Effect (r)

Previous
Visitation
p-values

Locality
Effect (r)

Locality p-
values

Greater household awareness of and 
appreciation for our cultural heritage .06 .01 .00 .87

Maintenance/preservation of distinctive 
community atmosphere .01 .70 .07 .04

Heightened sense of community pride and 
satisfaction .01 .82 .10 .00

Improved health .11 .00 .11 .00
Reduced health maintenance costs .12 .00 .11 .00
Increased work productivity .07 .01 .03 .32
Greater family bonding .06 .00 .05 .02
Increased desirability as a place to live or 
retire .03 .45 .12 .00

Increased local tourism revenue .02 .47 .04 .09
Maintenance of distinctive recreation 
setting character .02 .59 .04 .35

Greater community ownership and 
stewardship of park, recreation, and natural .02 .58 .05 .12
resources
Sustainability of community's cultural 
heritage .04 .25 .03 .38

Improved respect for privately owned lands .03 .40 .01 .86
Greater protection of fish, wildlife, and 
plant habitat from growth, development, .02 .43 .01 .71
and public use impacts
Increased awareness and protection of 
natural landscapes .04 .20 .02 .57

Stronger ties with family and friends .06 .05 .10 .00
Greater community involvement in 
recreation and other land use decisions .01 .73 .05 .08

Lifestyle improvement or maintenance .04 .33 .06 .20
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Table 2.12: Input Categorizations

Input categories Benefit Items
Activity dependent Increased self-confidence

Improve/maintain physical fitness/health
Improved balance of work and play in my life
Greater self-reliance
(HCEE)Improved health
Reduced health maintenance costs
Increased awareness and protection of natural landscapes
Greater community ownership and stewardship of park, recreation, 
and natural resources
Increased desirability as a place to live or retire
Maintenance/preservation of distinctive community atmosphere

Setting dependent Greater aesthetic appreciation
Greater freedom from urban living
Improved ability to relate to local cultures 
(HCEE) Increased work productivity
Heightened sense of community pride and satisfaction
Sustainability of community's cultural heritage
(HCEE) Stronger ties with family and friends
Greater household awareness of and appreciation for our cultural 
heritage

Activity-Setting dependent Restore my body from fatigue
Greater respect for private property and local lifestyles
Increased appreciation of the area's cultural history
Increased capacity for artistic expression
Better understanding of wildlife's contribution to own quality of life 
Enlarged sense of personal accountability for acting responsibly on 
public lands
(HCEE) Improved respect for privately owned lands
Greater community involvement in recreation and other land use 
decisions
(HCEE) Increased local tourism revenue

Not input dependent Improved outlook on life
Restored my mind from stress/tension/anxiety
Improved sense of control over one's life
(PER) Stronger ties with family and friends
Improved outdoor knowledge and self-confidence
(PER) Increased work productivity
A more outdoor-oriented lifestyle
Connection/relationship with nature/natural world
Enhanced sense of personal freedom/independence
Maintenance of distinctive recreation setting character
Greater family bonding
Greater protection of fish, wildlife, and plant habitat from growth, 
development, and public use impacts
Lifestyle improvement or maintenance
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2.5 Discussion

Results were generally weak with minimal improvements between the tested models. Our 

initial prediction that merging data from multiple sites to diversify recreation opportunities 

considered in the model would enhance the ability to detect differences in benefit attainment 

across activities and settings was not substantiated. Adding the desirability condition, or 

inclusion of cases if benefit desirability was greater than or equal to 3, provided minor 

improvements in activity and setting effect sizes. The alternative model offering the most 

noteworthy improvements in activity and setting effects came from using study site as the setting 

variable, suggesting that our data does not provide decisive evidence of the activity-setting- 

benefit relationship. Tests on the main effects of previous visitation and locality offer support 

that some benefits depend on user characteristics with first time visitors differing from returning 

visitors, and locals showing different rates of benefit attainment than nonlocals.

2.5.1 Influence of activity and setting on benefit attainment

Our results corroborate Pierskalla et al. (2004) that activity had stronger, or at least equal, 

effects than setting in all analyses. While our study cannot provide additional basis for these 

findings, previous studies on the relationship between recreation opportunities and outcomes 

provide insight into how targeted benefits differ among activity user groups. For example, 

Holland and Ditton (1992) limited their sample to anglers to control for variability that may 

come from sampling across activity groups, and found that enjoying “a quality environment and 

feeling a sense of freedom were the two most important dimensions of satisfaction for most 

respondents” (p. 28), where satisfaction was defined as attainment of expected desired outcomes. 

In a study identifying motivations for cycling, Lenting (2014) considered a wide array of factors 

such as personal background or trip circumstances among others, but respondents reported that 

working towards health and fitness goals through physical activity was the most encouraging 

factor leading to engagement in cycling, followed by good weather. Considering our results in 

light of these studies, activity selection may capture or predict the general experiences that 

recreationists seek better than setting due to the inherent characteristics of each activity. For 

example, angling and cycling are unmistakably dissimilar in their reliance on recreationists' 

knowledge, skills, levels of physical expenditures, and choice of settings among other factors. 

There are also studies demonstrating that trip planning begins with selecting a primary activity, 
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aligning with the recreational demand hierarchy where activity demand is the first level (Moore 

& Driver, 2005). Given three options to begin describing an ideal trip in the Interior Alaska 

Community Study, 47.5% of respondents started with describing their primary activity followed 

by trip duration (41%) and trip participants (11%) (Wright, 2019). To explore generally weak 

findings across all our models of the activity-setting-benefit relationship, but relative strength of 

activity effects on benefit attainment over setting effects, we discuss limitations with our 

concepts, data, and models.

2.5.2 Conceptual limitations

Findings across our models, notably setting having weak effects yet showing considerable 

improvement when using study site as the setting variable, raises four concerns about the current 

conceptualization and application of settings under OFM. First, while management actions might 

result in different RSC classes, the site may appear relatively homogenous to respondents and 

they may not perceive differences in recreation settings when moving between management 

zones within a site. Second, RSC classes may obscure distinct setting qualities integral to the 

character of each recreation site. Thirdly, RSC classes may be inconsistently applied across 

management units or vary by time or location, leading to high variability within overall RSC 

class groups in our study. Finally, different activity users may require and focus on different 

aspects of the recreation setting, or setting qualities that the RSC classification system does not 

consider.

Changes between our models were generally minimal, but one of the more striking 

improvements in setting effect size came from replacing overall RSC with study site to represent 

recreation setting. These findings may indicate that study sites are relatively homogenous in 

setting, or at least perceived that way by recreationists despite being zoned and managed for 

different physical, social, and operational setting characteristics. Transitioning from the primitive 

Pinnell Mountain Trail zone in the Steese National Conservation Area (NCA) to the adjacent 

backcountry North Steese NCA zone may be inconsequential or undetectable by recreationists. 

Even if visitors detect varying levels in the naturalness of the landscape, the availability of visitor 

facilities, the average contacts or group sizes, and other setting qualities inventoried by the RSC 

classification system, differences might not be sufficient to fundamentally alter their experience 

on-site. Furthermore, while respondents were asked to link benefits to their primary activity and 
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primary zone, respondents were likely unable to fully isolate outcomes as directed by the survey 

questionnaire. Asking respondents to compartmentalize their trip is critical to linking benefit 

attainment to activities and settings, but may overlook the fluid and comprehensive recreation 

experience. For example, prior to the trip respondents have to commute to the recreation site and 

likely move through other zones during their approach to their primary zone. In these 

circumstances, broadly linking outcomes to a recreation site rather than zones with sites may 

provide a clearer representation of recreation setting.

Considering the potential of recreationists' perceived homogeneity of settings within sites 

raises the question of whether zones with the same RSC class designations within or across sites 

are readily comparable. The application of the RSC classification system is not free from 

unconscious biases or fluid interpretations by recreation planners, but managers can apply the 

RSC criteria diligently and may still not adequately capture the unique qualities of a site or 

variability in RSCs spatially or temporally. Spatially, a hiking trip to the Lake Fork backcountry 

zone in the Alpine Loop Scenic Byway in Colorado may be entirely unlike a hiking trip to the 

North Steese NCA backcountry zone in Alaska, or even backcountry zones nearby. While field 

offices can tailor the RSC class criteria to account for site differences, the RSC classes may still 

not adequately capture the unique qualities of each area, such as the high alpine ecosystem of the 

Colorado Rockies, or the vast Arctic tundra of interior Alaska. Altering the RSC class criteria 

also makes comparison across sites challenging, as we encountered when navigating different 

field offices' planning documents to designate overall RSC classes for this study. Temporally, 

while BLM planning documents can delineate a spectrum of acceptable conditions to account for 

inherent site fluctuations or dynamics, planners cannot readily account for rapid changes in the 

recreation setting. For example, there may be extreme changes in the social setting by season 

(i.e., prime-season versus off-season) or between weekdays and weekends. The physical setting 

may also revolve around seasons, accommodating different uses and preferences based on the 

time of year (i.e., winter sports versus summer sports, or river flow intensity with snowmelt).

Criteria for RSC classes are highly generalized for wide application in diverse recreation 

sites, and similar to posing challenges for adequately capturing distinguishing features between 

zones or between sites, the RSC may oversimplify how different activity users interact with 

recreation settings. For example, a middlecountry zone targeting mountain biking may be a poor 
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comparison to a middlecountry zone targeting rafting within the same site, even more so across 

sites. There are evident dissimilarities in the natural resources that these activities require, 

suggesting that different groups of activity users interact with very specific combinations of 

recreation resources or setting qualities that the RSC matrix does not account for. Williams and 

Knopf (1985) noted in their findings on the setting-experience relationship among river floaters, 

“most strongly linked to setting-induced experiential variation was water flow intensity, a setting 

dimension quite independent of the primitive-urban continuum” (p. 362). In light of this work, 

our findings suggests that the selection of a setting may be highly dependent on activity-type, 

and indeed they write, “that any specific setting-experience link may be activity dependent” 

(Williams & Knopf, 1985, p. 362), and also true for the benefits accruing from experiences.

In our data, many activity opportunities appeared heavily dependent on inherent site 

characteristics, some that are existing (e.g., water bodies, sandstone rock faces, or historic 

remnants) and others that are fostered through management (e.g., trail development, motorized 

vehicle regulations, hunting regulations, preservation and development of historical sites). The 

overall RSC classes assigned to each zone for our analysis delineates physical, social, and 

operational qualities that managers can manipulate, but this classification system does not 

account for the distinguishing setting characteristics that are not reproducible through 

management actions. Improvements in our model from replacing the overall RSC variable with 

study site provides insight on limitations in current conceptualizations of recreation settings. 

Systems for embodying unique physical or social characteristics of an area may improve the 

strength of the activity-setting-benefit relationship. While managers and researchers search for a 

widely applicable model to facilitate the production of desired outcomes, the inconclusive and 

mixed findings across studies point towards more nuanced approaches.

Driver and Knopf (1977) acknowledged that managers and researchers' intuitions about 

the benefits of recreation may diverge from what is realistic or what is expressed by 

recreationists. Practitioners seek definitive indications of what outcomes are dominantly attained 

from a specific setting, and make assertions that certain outcomes are predominantly attained in 

specific circumstances. This notion of a universal and exclusive production process is not 

consistently demonstrated in empirical studies. As exhibited by Parry and Gollob (2018), 

different respondents sought different benefits in the same settings, indicating that the OFM 
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framework should consider “the benefits realized from specific recreation opportunities by 

different types of users” (Driver & Knopf, 1977, p. 170). While there has been past work on the 

influence of user characteristics and how they moderate the outcome production process (mostly 

on experiences), the OFM model adopted and applied in management currently does not account 

for user characteristics. The omission of user characteristics in the OFM model may fuel 

overgeneralized research agendas that search for a universal activity-setting-benefit relationship, 

with little success due to variability in people.

For example, work on experience level or user specialization provides evidence that 

experienced backpackers select settings with less management and human presence (Donnelly et 

al., 1986; Virden & Schreyer, 1988), and winter recreationists venture into more primitive zones 

with repeated use of the area (Fix et al., 2013). These results support that leisure motivational 

structure is dynamic and that a recreationist with greater experience will select and interact with 

recreation settings differently than an inexperienced recreationist. In this project, we considered 

whether users who are unfamiliar with the recreation setting they visited (e.g., an urbanite 

visiting Dalton Highway's Atigun Pass within a backcountry zone), may interact with the 

recreation settings differently than a user who is habituated with the topography, climate, flora, 

fauna, or other characteristics that make the area unique ecologically, or even socially.

While this study explored previous visitation and residential proximity to the recreation 

area, other key user characteristics to investigate in future research are group size and 

composition. Initial exploratory review of our data shows that in particular, family and group 

related benefits are noticeably different when respondents were visiting in groups made up of 

family members or larger numbers. Further research may also consider trip characteristics and 

variables that provide information on the different ways visitors use the recreation area. For 

example, in the Dalton Highway study, there were a few instances of respondents reporting that 

they were passing through for work or short day trips. These respondents may be considerably 

different from users staying in the area on multi-day trips. Another method to account for the 

variable ways recreationists use the area would be to monitor where the respondent travelled 

beyond key access points. While zones capture some of these use patterns, measuring this 

systematically may reveal differences in benefit attainment (e.g., visitors taking a short walk to 
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stretch after a long drive versus visitors venturing into the interior regions of a recreation area or 

zone).

2.5.3. Data limitations

Data limitations in our study include 1) inconsistent measurement of activities, settings, 

and benefit items across studies, 2) unequal sample sizes, 3) evidence of collinearity between our 

primary independent variables, and 4) use of limited five-point ordered scale to measure levels of 

benefit attainment (i.e., restriction of range). Our meta-analysis confronted issues inherent in 

efforts to synthesize independent studies. As elaborated in Diamond (2021) Appendix D, we 

encountered variability in not only question wordings, but also response category options. These 

inconsistencies pertained to all our variables. Studies did not measure all activities or benefits, 

and did not offer the whole spectrum of RSC classes. Survey questionnaires were crafted to 

reflect each sites' unique recreation opportunities, and researchers worked with BLM personnel 

to refine the list of benefits measured in that study. Benefit lists were derived from extensive lists 

(Moore & Driver, 2005; Driver et al., 1991) that were not created with the intention of being 

used as measurement tools. The lists are exhaustive, requiring managers to select only a handful 

to reduce the time burden of filling in the survey questionnaires on respondents, resulting in high 

variability in benefits measured across the study sites. Furthermore, the benefits scales used in 

the OFM studies synthesized for this study have not been validated (Wright, 2019), and 

additional work is needed to verify that benefit items included in OFM studies are clear to 

respondents and that they are measuring the intended constructs. This work can also reduce the 

number of key benefit constructs studies measure to improve benefit measurement in future 

OFM studies, alleviating potential bias introduced by managers and researchers selecting 

benefits that are believed to be more prevalent to that site. The skewness of benefit attainment 

scores in our data may demonstrate the impacts of mangers selecting benefits that are particularly 

relevant to their management areas.

Closely related to the discussion above, basic descriptive analysis of our data supports 

that activity type may be setting-dependent. In our data, specific activity opportunities were not 

equally distributed across study sites. For example, 58% of participants that selected “Driving 

and Sightseeing” as their primary activity in our merged dataset were sampled within the Dalton 

Highway corridor. “Photography” was also dominant in this study site, with 46% of 
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“Photography” cases linked to the Dalton Highway. The Grand Junction Field Office study 

contributed to 56% of “Biking” participants in the merged dataset. Organ Mountains-Desert 

Peaks respondents made up 43% of “Combined foot travel”. Of the participants selecting 

“General Learning” activities, 79% visited the Garnet Ghost Town. Across studies, 67% of 

“Climbing” responses came from Bears Ears National Monument's world-famous Indian Creek 

rock climbing areas. Use of Kremmling Field Offices Upper Colorado River zones accounted for 

79% of “Water-based activities” and 68% of “Fishing” participants in the database. Our data 

shows signs of collinearity issues between activity and setting. While sample sizes within-sites 

were robust and the merged dataset including data from the 16 studies sites had an impressive 

number of cases, lack of adequate representation of activities and setting across sites posed 

challenges for our analysis.

Limited sample sizes to represent all possible combinations of independent variable 

categories prevented us from pursuing a model where previous visitation and locality were 

considered as moderator variables in the activity-setting-benefit relationship. Testing the main 

effects of these variables on benefit attainment, the presence of many significant values from the 

ANOVA tests offer rudimentary support that these user characteristics influence the attainment 

of certain benefits. The results suggest that some benefits may be particularly sensitive to user 

characteristics due to exhibiting significant main effects for both previous visitation and locality. 

Notably, these benefits centered around themes of social connections (“Greater family bonding” 

and “Stronger ties with family and friends” (PER and HCEE)), and physical health (“Improved 

health” (HCEE), “Reduced health maintenance costs” (HCEE), and “Improve/maintain physical 

fitness/health” (PER)). Other benefits that had significant values for both variables were 

“Connection/relationship with nature/natural world” (PER), “Improved outlook on life” (PER), 

and “Increased work productivity” (PER). These results align with our hypothesis that local 

visitors may more strongly seek benefits depending on repeated use like health and fitness 

benefits, but additional tests are needed to explore the specific relationships between these 

variables. These results provide grounding for segmentation work to diversify and specify 

modelling of the OFM production process.

Finally, while the Alaskan studies used a seven-point ordered scale, the majority of 

studies synthesized for this meta-analysis used a five-point scale. Vaske (2008) defined a 
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continuous variable as “An ordered variable with at least five levels and a distribution that is 

approximately normally distributed in the population sampled” (p. 84), therefore qualifying data 

from the numerous OFM studies using a five-point scale for parametric statistics. Non-social or 

behavioral statistical resources, however, suggest that five-point Likert scales are ordered 

categories with room for error regarding the equal spacing between the categories (e.g., 

moderately attained versus somewhat attained is subjective to the respondent). The five-point 

scale is criticized for limiting respondents' ability to express varying degrees of agreement or 

disagreement with statements, therefore, resulting in clustering and non-normality issues. Our 

data found significant skewness in many benefit items, however, we did not pursue 

transformations, based on a variety of sources reiterating the robustness of ANOVA tests against 

violations in assumptions (Norman, 2010; Vaske, 2008), and consultation with statisticians at the 

University of Alaska Fairbanks. Norman (2010) wrote specifically about Likert scales and their 

adherence to universal parametric statistical assumptions, concluding after extensive literature 

review that unequal variances and non-normal distributions, particularly skewness in the context 

of our data, do not invalidate findings of ANOVA tests. Despite this, skewness in our dependent 

variable may have led to the inability of ANOVA tests to detect differences in mean benefit 

attainment across activity or setting categories due to the absence of variability in attainment 

scores. In light of this consideration, use of five-point Likert scales, or more specifically, use of 

parametric statistics to analyze benefit attainment data collected with five-point Likert scales 

may not be the most appropriate.

2.5.4 Model limitations

In tandem with discrepancies in perspectives regarding the acceptability of five-point 

Likert data as continuous data and normality issues pervasive in our data, parametric modelling 

and analyses with data from multiple sites merged together may mask trends and overlook 

nuanced activity-setting-benefit relationships within or across sites. In a book chapter using the 

same merged dataset, use of nonparametric methods revealed that while there are sets of core 

benefits that are highly attained across all sites and benefits that have consistently low attainment 

scores across sites, there are benefit items that are highly variable suggesting dependence on 

settings or activities (Fix et al., 2021). Comparing the findings from Fix et al. (2021) to the 

results of our meta-analysis, we find that benefits categorized as independent of inputs were 
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generally marked as either ‘core' or ‘low' benefits (50% high, 25% low, 25% mixed). Activity

dependent benefits were predominantly ranked as having “low” or ‘mixed' attainment (50% low, 

40% mixed, 10% high). Setting-dependent benefits were highly mixed with no clear trend. 

Activity and setting dependent benefits were also assorted (roughly 11% high, 56% low, 33% 

mixed), but showing favor for benefits with consistent low attainment scores across sites. In light 

of these observations, we explored benefit attainment data for one item in each dependence 

category (i.e., activity, setting, both, or neither) to exemplify the value of nonparametric 

analyses.

“Improve/maintain physical fitness/health” was one benefit we categorized as an activity

dependent benefit that had high variability across the study sites. Attainment scores across sites 

show that the Dalton Highway and Logandale Trails studies had low attainment, with 30% and 

35% reporting high or very high attainment respectively, compared to overall average of 76% 

across sites. Investigating this further, these sites boasted the highest rates of participation in 

motorized activities with over 50% of respondents in both studies (53% in Dalton, 79% in 

Logandale). In contrast, Bears Ears National Monuments' Indian Creek subunit reported 87% 

attainment of this health and fitness benefit with 75% of participants climbing. Similarly in 

Organ Mountains-Desert Peaks National Monument, 83% of respondents reported attainment of 

this benefit with 63% of participants travelling on foot.

Inspecting a setting-dependent variable using mean attainment scores across study sites 

showed that Blackfoot BMA's backcountry settings resulted in 67% of respondents attaining the 

benefit “Stronger ties with family and friends”. There was an attainment rate of 82% in 

Kremmling with all zones having frontcountry and middlecountry overall RSC classifications. 

As discussed above, studies support that more experienced users venture into more demanding 

settings, which may not be conducive with travelling with family members (e.g., children) or 

group of friends with varying skill-levels.

“Increased appreciation of the area's cultural history” was an activity and setting 

dependent variable, with mixed mean attainment scores across sites. The site with the highest 

level of attainment was Garnet Ghost Town, with 96% of participants attaining this benefit. The 

site has an overall frontcountry setting, and the operational setting emphasizes interpretive 

exhibits and informational services. There were 94% of participants categorized as participating 
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in “General Learning Activities,” and closer inspection of the data showed that respondents 

sought to experience the historic and cultural attributes the site offered. In contrast, studies like 

Kremmling with the prevalence of fishing or boating in the Upper Colorado River zones did not 

have high attainment rates for this benefit (55%) despite offering cultural resources such as 

physical remains of early settlement and mining sites along the riverbanks.

Finally, looking at attainment scores for input-independent benefits revealed that these 

benefits were often highly attained across sites, regardless of sites' variable activity and setting 

opportunities. For example, “Restored my mind from stress/tension/anxiety” appeared highly 

attainable in all sites, being one of the most highly attained benefits across sites (average mean 

attainment of 83% across sites). “Connection/relationship with nature/natural world” had an 

average attainment score of 84% across all the sites, and was categorized as input-independent 

since the diversity in recreation opportunities sites did not considerably alter attainment levels.

This alternative nonparametric method shows that there are important distinctions across 

sites. While parametric tests may show weak results, closer examination of the data revealed that 

linkages do exist even if several benefits do not differ across sites. These results reciprocate 

previous work that has found that extending quantitative models with qualitative methods reveals 

data trends undetected with parametric methods, particularly with highly skewed data (Levasseur 

& Fix, n.d.). While our parametric study design sought to detect significantly different mean 

benefit attainment scores across settings or activities, the above discussion posits that the 

activity-setting-benefit relationship may exist despite failure to confirm it to a level of statistical 

significance. Building on studies like Parry and Gollob (2018), recreationists can attain the same 

benefits in different settings leading to mean benefit attainment within groups of activities and 

settings being equally variable as mean benefit attainment between groups.

2.6 Conclusion

This study addressed two questions pertaining to the OFM framework's production 

process. First, whether parametric analysis of data collected from diverse sites hosting a broad 

spectrum of activity and setting opportunities supports the theoretical underpinnings of this 

rapidly expanding recreation management approach. Second, whether past models reporting 

weak results could be improved by considering additional predictor variables and alternative 

meta-analytic techniques. Our ANOVA models did not provide strong support for the theorized 
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relationship among the recreation opportunities. While all results were weak, effects that were 

relatively stronger tended to be associated with activity-type. Repeated findings of activity being 

a stronger predictor of benefit attainment suggests that factors linked to differences among 

activity opportunities needs more exploration. Our discussion highlights how different activity 

groups may interact with specific components of the recreation setting, therefore, leading to the 

activity variable indirectly capturing unique setting differences between activity-user groups that 

current conceptualizations of settings through the RSC classification systems do not.

Examining the relative association between certain benefit items with activity and setting 

inputs provides further support for ideas progressed by Pierskalla et al. (2004), Fix et al. (2021), 

and Weber and Anderson (2010), that some benefits appear more susceptible to different 

combinations of inputs. While academic literature has revolved around the idea that different 

settings produce different outcomes, our study adds to work contradicting this notion and rather 

proposes that specific benefits are attainable across RSC classes, recreation sites, and activities. 

Our findings echo Pierskalla et al. (2004) in suggesting that the attainment of benefits is a 

dynamic process. The recreation experience is a complex phenomenon, and our models suggest 

that there are more factors that mitigate the setting-outcome relationship than are currently 

considered in the OFM production process. Weak findings may be indicative of major theoretical 

oversimplification of benefit production in OFM's framework, methodological weaknesses, 

conceptual limitations of recreation opportunities, or omission of other critical factors that 

contribute to benefit production. Alternative analysis of these data suggests it was an 

oversimplification of the OFM framework, combined with incorrect model specification.

The inputs required to target a specific benefit are contextual, perhaps related to the 

underlying construct of the benefit (e.g., achievement/stimulation, autonomy/leadership, risk

taking, family togetherness, learning, enjoying nature, introspection, and physical rest to name 

only a few (Driver et al., 1991; Moore & Driver, 2005), or the characteristics of the people 

seeking those benefits. Our research revisits segmentation work on user characteristics, 

encouraging reinvigorated application of user characteristics in work on the activity-setting- 

outcome relationship. Our findings suggest that expanded consideration of user characteristics 

can improve understanding of how benefit attainment differs across user groups, and may predict 

demand for activity and setting preferences. Management likely has limited influence over all 
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contextual factors contributing to benefit production, which appears to refute the definitive role 

of managers posed by the OFM framework where managers structure preferred recreation 

settings to provide desired recreation opportunities. This role, however, may not be negated, but 

rather enriched by considering the uniqueness of the recreation opportunities and recreationists 

present at each site.
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Chapter 3 General Conclusions

3.1. Research Overview

This thesis addressed three questions pertaining to Outcomes Focused Management 

(OFM). First, whether data collected from diverse sites hosting a broad spectrum of activity and 

setting opportunities supported the theoretical underpinnings of this rapidly upcoming recreation 

management approach. Second, how the production of specific benefits varies, and finally 

whether benefit production is influenced by other user characteristics.

Our study replicated findings from previous papers, reporting statistical results that do 

not provide convincing support for the supposed activity-setting-benefit relationship. All effect 

sizes, aside from a few results within individual study sites, were below r=.40 and considered 

unsubstantial. Use of effect distribution allowed us to make assessments relative to our data, 

identifying which benefits were more dependent on recreational inputs. Past studies using other 

methodologies also suggest that benefits are not equally attainable, with some benefits being 

identified as ‘core' benefits due to consistently high desirability and attainment scores, some 

being ‘low', and others being highly mixed across sites (Fix et al., 2021; Weber & Anderson, 

2010). Further work is needed to explore the benefits with high variability across sites, and why 

these benefits are more contextually sensitive than “core” or “low” benefits.

While this analysis only provides initial evidence that benefit items are not uniformly 

dependent on both setting and activity, we categorized benefits that showed stronger dependence 

on activities, settings, both inputs, or neither input. Use of nonparametric statistics revealed 

insights on linkages among recreation opportunities that are likely obscured by parametric 

statistics, and provided insight on why each benefit fell into the respective dependence 

categories. To better target specific benefits, more research is needed to confirm benefits that are 

highly activity-dependent, setting-dependent, activity and setting dependent, or not recreation 

input-linked.

In addition, similar to work on experiences, research is needed to understand how user 

characteristics moderate the OFM production process. Our study showed initial evidence that 

some benefits are more strongly influenced by user characteristics than others. While some 
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themes in the benefits with significant values for locality (i.e., health and social cohesion), and 

previous visitation (i.e., self-sufficiency) emerged, this work needs further investigation. The 

benefit production process may be nuanced and inadequately modeled by activity and setting 

inputs alone. We suggest that researchers focus not on statistically significant different means 

across different recreation opportunity combinations, but rather identifying specific user 

characteristics and unique setting attributes that may shed light into how benefits are produced in 

a variety of situations.
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Appendix B. Independent Variable Categories

Overall RSC Categories (Count:5)
Primitive/Semi-primitive

Backcountry

Middlecountry

Frontcountry

Rural/Urban

Study Site Categories (Count:16)
Dalton Highway

Steese Highway

Blackfoot BMA

Garnet Ghost Town

Garnet Winter Trails

Organ Mountains-Desert Peaks

Alpine Loop

Gateway

Glenwood Springs FO

Kremmling FO

Gunnison NCA

Dominguez-Escalante NCA

Grand Junction FO

Kingman FO

Logandale Trails

Bears Ears NM/Indian Creek Subunit

Previous visitation categories (Count:2)
First time visitor

Returning visitor

Locality categories (Count:2)
Local

Nonlocal

Activity Categories (Count:15)
Combined foot travel (day+night)

Biking

Climbing

Land motorized activities

Driving and Sightseeing

General Learning

Gathering food or resources for personal 

use

Viewing nature

Scouting and Hunting

Social events

Camping

Fishing

Water-based activities

Photography

Other
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Appendix C. Overall Recreation Setting Characteristics Materials

Figure C.1 Bureau of Land Management Recreation Setting Characteristics (RSC) Matrix
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Table C.1: Overall RSC Designations by Study Site and Zones

66

Study Site Survey zone label
Zone 1- Yukon River up to Coldfoot

Overall Zone RSC
Frontcountry

Dalton Highway Zone 2 - Coldfoot up to Toolik Lake viewpoint and
Galbraith Lake Backcountry
Zone 3 - Toolik Lake viewpoint up to Deadhorse Semi-primitive
Zone 1 - Steese Highway to Faith Creek Rural
Zone 2 - US & Nome Creek Road Corridor Frontcountry
Zone 3 - East White Mountains Backcountry
Zone 4 - Mt. Prindle Primitive
Zone 5 - Ophir Creek Area Middlecountry

Steese Highway Zone 6 - Beaver Creek Corridor Semi-primitive
Zone 8 - Champion Creek Area Middlecountry
Zone 9 - Steese Highway beyond Faith Creek Rural
Zone 10 - Pinnell Mountain Trail Semi-primitive
Zone 11 - North Steese Conservation Area Backcountry
Zone 12 - Birch Creek Corridor Semi-primitive
Zone 13 - South Steese Conservation Area Semi-primitive

Blackfoot BMA No zones Backcountry
Garnet Winter
Trails No zones Middlecountry
Garnet Ghost
Town No zones Frontcountry

Aguirre Springs Rural
Baylor Pass Backcountry
Dripping Springs Frontcoutry

OMDP La Cueva Rural
Soledad Canyon Middlecountry
Sierra Vista Frontcoutry
Dona Ana Frontcoutry
Zone 1 - Mineral Creek Middlecountry
Zone 2 - Cement Creek Middlecountry
Zone 3 - High Mountain Pass Middlecountry

Alpine Loop Scenic 
Byway

Zone 4 - Animas River Middlecountry
Zone 5 - Henson Creek Backcountry
Zone 6 - Lake Fork Backcountry
Zone 7 - Silverton Middlecountry
Zone 8 - Ouray Urban
Zone 9 - Lake City Middlecountry
Zone 1 - Gateway Rural

Gateway 
Management Area

Zone 2 - Dolores River Front country
Zone 3 - Palisade Middlecountry
Zone 7 - Cone Mtn Frontcountry
Zone 8 - John Brown Canyon Rural
Zone 1 - Red Hill- Mushroom Rock Rural
Zone 2 - Red Hill- Northside Backcountry
Zone 3 - Hardscrabble Middlecountry

Glenwood Springs Zone 4 - East Eagle Frontcountry
Zone 5 - Bocco Mountain Frontcountry
Zone 6 - Castle Peak- East Middlecountry
Zone 7 - Castle Peak- Backcountry Backcountry

Zone 1 - Gunnison gorge wilderness/inner canyon Primitive
Gunnison Gorge

NCA
Zone 2 - Smith fork to austin river corridor Middlecountry
Zone 3 - Peach valley road and trails Middlecountry
Zone 4 - East side gunnison gorge Middlecountry
Zone 5 - Flat top ohv area Middlecountry



Table C.1 continued
Zone 1 - Green Mtn Dam
Zone 2 - Spring Creek Road
Zone 3 - Byers Canyon
Zone 4 - Confluence with blue

Middlecountry
Middlecountry
Middlecountry
Middlecountry

Kremmling Zone 5 - Pumphouse Frontcountry
Zone 6 - State Bridge Frontcountry
Zone 11 - Wolford West Middlecountry
Zone 12 - Wolford North Middlecountry
Zone 13 - Wolford South Middlecountry
Zone 14 - Dice Hill Middlecountry
BC Zone 1 Rural
BC Zone 2 Rural
BC Zone 3 Backcountry
BC Zone 4 Frontcountry
BC Zone 5 Backcountry
BC Zone 6 Backcountry
GMS Zone=3 Middlecountry
GW Zone= 1 Rural

Grand Junction GW Zone=3 Middlecountry
LBC Zone= 1 Middlecountry
LBC Zone=3 Rural
LBC Zone=4 Middlecountry
LBC Zone=6 Middlecountry
NFD Zone=1 Frontcountry
NFD Zone=2 Frontcountry
NFD Zone=3 Frontcountry
NFD Zone=4 Frontcountry
DE Zone=1 Frontcountry

Dominguez-
Escalante

DE Zone=2 Backcountry
DE Zone=3 Frontcountry
DE Zone=4 Primitve
DE Zone=5 Frontcountry
Zone 1: Newspaper Rock & Highway 211 Frontcountry

Bears Ears NM/
Indian Creek

Zone 2: Indian Creek Main Corridor Frontcountry
Zone 3: Lockhart Basin Road Frontcountry
Zone 4: North Cottonwood Area Middlecountry
Zone 5: Six Shooters Area Primitive
Zone 4: 17 Mile Rd/Signal Rd Middlecountry
Zone 6: Burro Creek Crossing Rd/6 Mile Crossing Middlecountry
Zone 8: Sycamore Camp/Goodwin Mesa Backcountry
Zone 9: Cedar/Dutch Flat Middlecountry
Zone 13: Yellow Flower Canyon/Lazy Y U Area
Zone 14: McGarry's Wash/Old Highway 93/DW

Frontcountry

Kingman Ranch Rd
Zone 18: Secret Pass/Moss Mine/Times Gulch

Middlecountry

Areas Frontcountry
Zone 19: Cerbat Foothills Recreation Area Frontcountry
Zone 20: Golden Valley North of SR 68 Rural
Zone 22: Truxton/Crozier Area Rural
Zone 29: Dolan Springs/Antelope Canyon Middlecountry
Zone 33: Joshua Tree/Grandwash Cliffs Area Middlecountry

Logandale No zones Middlecountry
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Appendix D. Compatibility Issues and Expanded Variable Preparation Information

With meta-analysis of survey research data comes immense issues with accommodating 

various question wording, response categories and response formatting irregularities. These 

compatibility issues are as follows and are summarized in the schematic below. 1) The question 

wording is the same in essence, but the response categories differ. 2) Some components of the 

question wording differs although the central question is the same, but the response categories 

match. 3) The question wording is the same in essence, but the response format differs. 4) The 

question wording differs and the response categories and/or formats differ.

Table D.1: Compatibility Issue Categories

Category Questions Response

1 Match Categories differ

2 Differ Categories match

3 Match Formats differ

4 Differ Categories and/or format differ

Additional information on preparing the activity variable

An “Other” free-response option helped minimize error of not having a standard activity 

list across studies, but synthesizing activity variables from these datasets involved an extensive 

process of identifying activity category differences. Identifying which activity wording 

variations were reasonably synonymous (e.g., hiking versus day hiking or running versus trail 

running). Despite initial efforts to condense similar activities, further efforts were made to find 

means of meaningfully collapsing activity categories to facilitate effective summarization of 

multiple site-specific activities, and maximize comparability across studies. For example, 

activities like hiking, walking, running, dog walking, and many minor variations of each were 

collapsed into a broader “Combined day foot travel” category. See Table D.3 for a list of all the 
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activities included in the analysis and wording variations collapsed under each broader category 

for reference. Table D.2 also shows the evolution of activity groupings.

The “primary” wording most commonly appears on the on-site questionnaires while 

“most satisfying” accompanies the follow-up questionnaire. In most cases, these wordings were 

considered synonymous for activity variables. This wording difference between the on-site and 

follow-up questionnaires intends to account for differences in the motivations and plans for the 

trip versus the outcomes. The “primary” wording intends to measure the activity the respondent 

planned to spend most of their time participating in during their trip whereas the follow-up is 

more reflective of the actual occurrences. For example, driving and sightseeing motivated the 

respondent to take the trip so it is expected that would be their primary activity, however hiking 

around when they stop may have been what contributed most to their enjoyment of the trip, or 

their most satisfying activity. The follow-up “most satisfying” was preferred whenever available. 

Onsite and follow-up primary activity responses were collapsed into a comprehensive 

“PRIMACT” variable. If this variable was left blank, but the respondent checked only one 

activity from the activity list, this activity replaced the blank.

Additional information on preparing the overall RSC variable

Determining the RSCs of each zone involved comparing survey zone maps to Resource 

Management Zone (RMZ) maps and RSC narratives, matrices, and/or maps in the resource 

management plans (RMPs). This process revealed that within some study sites, different zones 

shared RSC classifications. Zones that shared RSCs were collapsed and treated as one zone for 

analysis. RSCs were not always available. In these cases, multiple approaches were employed. 

BLM personnel or the study's principle investigator provided input on which zones to combine 

based on shared recreation opportunity characteristics. Survey zone maps were also compared to 

recreation site maps and images in Google Earth or Google Maps to identify the most 

appropriate designation for each RSC characteristic or quality (i.e. remoteness, naturalness, 

visitor facilities, contacts, group size, evidence of use, public access, visitor services, 

management controls). Even without exact RSCs for each zone, knowing which zones were 

more similar than different allowed for the minimization faulty conclusions due to errors in our 

setting variable.
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The principal investigator and BLM personnel delineated the zones based on knowledge of the 

area, with special consideration to unique activity and setting recreation opportunities.

Comparison of survey zone maps to maps in the RMPs also revealed many disparities 

between the zone delineations in the survey zone map and the Special Recreation Management 

Area (SRMA), and Recreation Management Zone (RMZ) designations. The RMP's SRMA and 

RMZs frequently provide a fair match to the survey zone maps, but not exact matches. This was 

due to several circumstances. 1) The survey zones extend across RMZs or include only a small 

portion of an RMZ. 2) The survey zone was either partially or completely beyond SRMA 

boundaries. Finally, 3) the survey zone was not within the RMP planning area. Only areas with 

SRMA designation in the approved RMP require OFM implementation, therefore, the 

designation of RSCs. Some survey zones were defined as wilderness areas, extensive recreation 

management areas, or natural research areas, for example. In these cases, we extrapolated 

available information from the RMP to determine the RSCs for the poorly matched zones. This 

warrants a note that the recreation setting characteristic (RSC) descriptions and class 

designations used to operationalize the respondents' most satisfying zone responses are 

imperfect. The RSC descriptions apply to the SRMAs and RMZs as delineated in the approved 

RMPs, therefore, there is error in extrapolating these and the entirety of the zone as outlined in 

the survey zone map may not be managed to those RSCs. The final source of error, the survey 

zone maps were not exclusive to BLM-managed lands. Studies like the Blackfoot Block 

Management Area involved cooperation from other state and federal land management areas 

who had a stake in the recreation occurring in the broader area. Recreation areas were often in an 

area managed by a mosaic of agencies, but the survey zone map included all lands in the general 

recreation area to avoid providing respondents with an incohesive map with holes and sporadic 

boundaries. BLM RSCs were extrapolated to these non-BLM lands.

The final notable source of potential error in this setting variable touches on the temporal 

fluidity of RSCs. These studies span two decades. The RMPs used to assign RSCs to the survey 

zones define desired RSCs rather than RSCs that existed at the time of active RMP development, 

or at the time of the study. There is limited information about the exact RSCs of the survey zones 

at the time of the study, but the delineation of the survey zones indicate some difference. 

Assignment of RSCs to these zones attempts to maintain these identified differences, but do 
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account for new knowledge in how the zones that were separated in early studies were deemed 

homogenous.

Additional information on preparing the benefit attainment and desirability variables

This variable involved the most levels of compatibility issues introduced above, including 

different question wording, formatting, and variable response differences. The questions varied 

in the inclusion of key question wording specifications. Some key wording differences were 1) 

use of “desirability” or “importance”, but these are considered synonymous, 2) prompts to have 

respondent answer with respect to their primary/most satisfying activity, and 3) prompts to have 

respondent answer with respect to their primary/most satisfying zone. A variable was developed 

to account for these wording differences. Another key compatibility issue was rooted in variable 

question formatting. Studies measured three levels of beneficial outcomes, those at the personal, 

household, or community, environmental, economic (HCEE) levels. The majority of studies had 

two lists, one for personal benefits and another for benefits to others with a mixture of household 

and CEE benefits, but a handful of studies included three lists with personal, household, and 

CEE benefits separated.

For response incompatibility issues, the studies did not include a consistent list of benefit 

items, but rather an assortment of benefit items chosen by the principal investigator in 

collaboration with BLM FO personnel from the BLM's H-8320 master list of benefits of 

recreation. The selection of benefits on a case-by-case basis leads to concern about the presence 

of highly relevant outcomes. This may create a high desirability and attainment bias. Despite 

this, most studies included a wide-range of benefit items even though not every possible benefit 

construct was represented and measured. Another key response discrepancy was the use of 

different Likert scales. All studies utilizing a seven-point or four-point Likert scale were 

converted to a five-point Likert scale by matching the middle and endpoints of the scale. As a 

five-point scale, the benefit outcome data are ordinal. Some studies included a “Don't know” 

option for less tangible CEE benefits. These were marked as missing, but provide an avenue for 

future research on CEE benefit awareness.

The list used for this process was the final clean version (however, three studies were 

added and one removed since that process, but all benefits were still included in five or more 

studies) represented benefit items after accounting for variant wordings and collapsing benefit 
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items determined to measure the same core concept. For example, ‘Improved physical fitness', 

‘Improved physical health', ‘Improved/maintained health', and ‘Improved physical fitness and 

health maintenance” are all accounted for under “Improve/maintain physical fitness/health”.

Additional information on preparing the previous visitation variable

Respondents reported whether they were a returning or first time visitor. This information 

came from questions about years of previous visitation, or estimates of visits to the area in a 

specified time frame (1, 2, or 5 years). Variations of this question specified “excluding this 

visit”, “including this visit”, and/or offered a “This is my first visit” option. As the main concern 

was visits in the past, studies that used the “including this visit” were standardized by subtracting 

one from the respondents' reported number of visits.

Most studies did not specify how first time visitors should answer this question, however, 

some studies instructed respondents to mark “1” if this was their first visit. If this was the only 

previous visitation question, all 1's were marked first time visitors. This approach, however, 

introduces error for visitors who marked “1” because they have been returning to the area for less 

than a year. Cases with a zero after this standardization process were recoded to first time 

visitors. In situations where no specification of whether to include or exclude the current visit 

where the respondent was contacted for participation in the study, nor an “This is my first visit” 

option was provided, an assumption was made that respondents excluded the current visit since 

the questions asked about visits in the past. There may be error in any study that did not provide 

a clear “This is my first visit”. If both forms of the previous visitation questions appeared in a 

study, the second was preferred.

Additional information on preparing the locality/proximity variable

Studies also consistently gathered respondents' residency data, most prominently through 

zip codes, but also city, state, and country variables. Questionnaires often incorporated these 

questions into the “Demographics” section, but non-identifying residency data could also be 

extracted from mailing addresses used to administer the follow-up surveys. This zip code data 

was cross-referenced with a comprehensive GIS U.S. zip code polygons layer. Cross-referencing 

the residency data with the zip code attribute table removed unneeded zip codes from the 

comprehensive file. This cleaned file was exported as a .cvs and imported into GIS. Two buffers, 
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a 10-mile and 50-mile buffer were drawn around shapefiles of the study sites when available. Zip 

code polygons in the .cvs that were within the reach of one or both of the buffers were sorted and 

given a “Local” or “Nearby” value. Due to insufficient representation of local and nearby cases, 

these categories were collapsed making this a dichotomous variable.

Many study sites did not have appropriate geospatial data available on BLM databases 

such as the BLM Navigator or BLM ePlanning pages. For these studies, and particularly remote 

study sites like those surveyed for Dalton Highway 2013 or Steese 2011, the zip codes were 

sorted manually using the USPS zip code search engine and measuring tools on Google Maps.
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Table D.2: Activity Collapsing/Activity Sub-categories
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# Final Analysis Categories First Round Activity Collapsing Original Activity Categories Variations of Original Activity Categories

Hiking "Day hiking" "Hike/walk on trails" "Hiked/walked on 
trails" "Trail hiking"

Walking
Walking or running

Combined day foot travel
Hiking/ Walking/ Running "Hiking/Walking" 'Hiking/walking" "Hiking/walking"

Running "Trail running"

1 Combined foot travel 
(day+night)

Backpacking (overnight)

Hiking or trail running 
Dog walking/running 

"Backpacking"
Skiing

Skiing
XC/Nordic skiing

Backcountry skiing

"Cross-Country
Skiing"

Downhill/Telemark Skiing
Skijoring

Snowshoeing

Biking "Bicycling" "Bicycling/Mountain 
Biking"

2 Biking Biking/Mountain biking Mountain biking "Bicycling: 
Mountain"

"Mountain bike 
riding"

Bicycling: Road
Fat tire biking (on snow, 

non-motorized) Fat tire biking

Climbing/rock climbing Rock climbing "Climbing"
3 Climbing Mountain climbing Mountaineering

Canyoneering

ATV riding
"ATV riding 

(include dirt bike "ATV / UTV Riding"
riding)

Four wheel driving "4x4 Driving"

4 Land motorized activities
Land motorized activities OHV use

Motorcycling/ ATV riding

"OHV 
riding/driving" "OHV riding"

Motorcycling
"Motorcycle

Riding"
Motorcycling:Dirt Bike "Dirt bike riding"

Motorized snow travel "Snowmobiling" Snowmachining Snow biking 
(motorized)

Driving and Sightseeing
"Driving: general 

sightseeing"

"Auto 
touring/Sightsee 

ing"

"Driving: 
sightseeing"

"Driving for pleasure/ 
sightseeing" "Scenic Driving"

5 Driving and Sightseeing Motorcycling: Road
Vistiting specific places

ghtseeing (general/without driving) Scenery Views Visiting small towns or sites (e.g., Arctic
ocean)

Learning Activities 
(interpretive programs, 

educational outings, etc.)
Visiting museums

Learning/interpretation, target
Viewing interpretive 

exhibits
not specified Read interpretive signs 

Studying human habitation

Viewing interpretive

Environmental learning
"Nature Study

6 General Learning Learning about nature Nature study "Studying 
nature"

(Wildlife
Viewing/Bird

Watching/ Geology/
Plants)

Studying geology

Visiting historical sites "Visit historic 
sites"

"Visit historic sites"

Viewing historic mines

Visiting historical/cultural sites
Viewing historic ranches

Visit petroglyphs
Asked Ghost Town staff 

questions about the Ghost 
Town

"Talk to Ghost 
Town Staff"



Table D.2 continued
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7
Gathering food or 

resourcese for personal 
use

Gathering food or resources for 
personal use

Mushroom picking
Berry picking

"Picking
"Picking berries"

Firewood gathering

Rock collecting
Rockhounding / mineral 

collection
Bird watching 

Watching wildlife
Watching birds Birding

8 Viewing nature Wildlife viewing/ bird watching "Watching wildlife/birding"
"Wildlife/bird 

watching"
"Wildlife viewing/ 

birding"

Viewing nature Star gazing
Viewing 

wildflowers
Viewing fossils Viewing Joshua Trees

Scouting (for hunting)
Trapping

Hunting
Hunting birds

Hunting big game
"Hunting other 

big game"
9 Scouting and Hunting Hunting Hunting small game 

Hunting caribou
Hunting mule deer

Hunting whitetail deer
Hunting elk

Organized events and activities
Training courses (e.g., 

search and rescue)
Presentations Volunteering

Club, organization or 
school group events

Social gatherings Family social gatherings 
Social Gatherings Socializing Visiting people

10 Social events Attending special events 
Partying

Picnicking Eating
Dining "Dining out"

Camping
"Camping away 
from vehicle"

Camping near vehicle
11 Camping Camping Camping in vehicle

Camping in/near vehicle
RV camping 
Car camping

Fishing
12 Fishing Fishing Float Fishing

Walk and Wade Fishing
Rafting "River rafting"

Whitewater Rafting
Canoeing/Kayaking

Whitewater Kayaking or

Non-motorized boating Canoeing
Boating (canoeing, rafting,

kayaking)
Rafting/ canoeing

13 Water-based activities
Kayaking

"Extreme 
kayaking"

Stand-Up Paddle Boarding
Swimming

ther non-motorized water activiti Waterside Play/sports 
Floating
Tubing

Hot springs soaking
Boating unspecified

14 Photography Photography "Taking photographs"
"Write-in"

Handcart trekking

Other: Exploring or Discovering 
New Areas

Art/Writing Activities
Ranching Activities

15 Other Professional/Work activities
Geocaching

Commercial tour Tour-related activities
Commercially 
guided tour

Horseback riding
Recreational Goldpanning "Gold panning" "Pan for gold" "Panned for gold"

Target shooting Target Practice



Appendix E. Unabridged Result Tables

Table E.1: Model 1 Activity Effects (r) on Benefit Attainment
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Table E.2: Model 1 Combined Probabilities from Independent Tests of Significance of Activity

77



Table E.3: Model 1 Setting (Overall RSC) Effects (r) on Benefit Attainment
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Table E.4: Model 1 Combined Probabilities from Independent Tests of Significance of Setting 
(Overall RSC)
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Table E.5: Model 1 Interaction Significance Levels
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Table E.6: Model 1 Sample Sizes
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Table E.7: Model 2 Activity Effects (r) on Benefit Attainment
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Table E.8: Model 2 Combined Probabilities from Independent Tests of Significance of Activity
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Table E.9: Model 2 Setting (Overall RSC) Effects (r) on Benefit Attainment
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Table E.10: Model 2 Combined Probabilities from Independent Tests of Significance of Setting 
(Overall RSC)
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Table E.11: Model 2 Interactions Significant Values
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Table E.12: Model 2 Sample Sizes
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Table E.13: Significance Values for All Analyses

Activity p-values Analysis 1 Analaysis 2 Column∣Labels
Benefits (HH&CEE) Model 1 df Model 2 df2 Model 3 Model 4 Model 5 Model 6
HHCEE 1 Greater house hold a2w3a.3r9en of a1n4d appre1c3i.a9t7io r∣ou1r4∣cultural∣0h.e90i tage 0.15 0.75 0.96
HHCEE 12 Maintenance 17.10 14 12.31 14 0.05 0.64 0.15 0.64
HHCEE 13 Heightened sense o2f0.c7o8m nity1p6ride an1d0s.1a9ti ion16 0.24 0.94 0.10 0.85
HHCEE 14 Improved he 9.95 8 12.93 8 0.00 0.00 0.10 0.00
HHCEE 17 Reduced hea 19.07 e cos1t6s 12.09 16 0.00 0.00 0.01 0.06
HHCEE 18 Increased we 13.38 16 8.10 16 0.29 0.02∏ 0.12 0.93
HHCEE 2 Greater family 17.75 16 8.27 16 0.01 0.81 0.04 0.07
HHCEE 21 Increased de 19.18 10 6.75 8 0.33 0.28∣ 0.01 0.08
HHCEE 22 Increased local tour1i7s.m05r nue16 21.12 16 0.59 0.21 0.13 0.44
HHCEE 26 Maintenance 8.11 10 6.82 10 0.58 0.58 0.41 0.35
HHCEE 27 Greater comm unity1o6.w78ne ip a1n4d ∣stewa1r5d.s1h6i p park1,4∣recreatio0n.3,3∣a nd∣natu0r.a9l5∣resource0s.09 0.23
HHCEE 32 Sustainability 13.73 10 5.37 10 0.02 0.01 0.00 0.03
HHCEE 34 Improved res 16.36 ly o1w4n ed∣lan1d4s.80 14 0.02 0.01 0.00 0.13
HHCEE 35 Greater prote 14.57 16 14.37 16 0.09 0.27 0.31 0.95
HHCEE 37 Increased awarene2ss2 .a7n8d tect1i6o 23.63 sca1p6e s 0.36 0.52 0.09 0.08
HHCEE 40 Stronger ties∣ 13.41 10 10.54 10 0.01 0.01 0.06 0.53
HHCEE 6 Greater comm unity i2n4v.5o1lv ent i1n4r 17.71 the1∣2la nd∣use∣0d.e0c9i 0.74 0.04 0.07
HHCEE 7 Lifestyle impr 11.47 10 7.42 10 0.01∣ 0.83∣ 0.00 0.46
Mean p 16.63 13.33 12.31 13.11 0.22 0.39 0.13 0.38.
Benefits (Personal) Model 1 df Model 2 df2 Model 3 Model 4 Model 5 Model 6
PER 10 Increased self-c 46.30 12 63.21 14 0.00 0.01 0.01
PER 13 Increased capac 14.95 10 36.86 18 0.07 0.55· 0.00 0.32
PER 14 Stronger ties wi th fam3i4ly.6a7n iend2s0 11.90 10 0.07 0.34 0.04 0.20
PER 16 Improved abilit 11.86 16 24.45 22 0.88 0.49∣ 0.01 0.37
PER 17 Enlarged sense o f pers1o8n.2a9l unt1a4b 25.84 spon14si bly∣on∣p0u.3b6li 0.14 0.00 0.16
PER 2 Restored my mir 14.22 16 9.35 8 0.00 0.00 0.02 0.00
PER 21 Improved balan 13.27 play1i0n 17.90 10 0.00 0.03 0.00 0.01
PER 22 Connection/rel· 28.84 22 21.38 16 0.19 0.24 0.15 0.39
PER 23 A more outdoor 21.48 yle 16 42.20 20 0.00 0.00 0.02 0.00
PER 24 Enhanced sense 26.70 20 8.52 10 0.50 0.21 0.08 0.58
PER 26 Better understa nding 2o2f.w25il 12 24.61 ∣qu1a2lity∣of∣life0.24 0.14 0.00 0.04
PER 27 Greater freedor 14.70 14 18.78 16 0.32 0.50 0.19 0.20
PER 29 Increased appre 42.17 rea's20cu ltural ∣3h4.s1t8o 20 0.00 0.00 0.01 0.01
PER 3 Improved outloo 8.98 8 13.20 14 0.15 0.58 0.30 0.60
PER 31 Greater respect for pri1v9a.t6e5 p erty12an 13.84 s8 0.20 0.32 0.02 0.50
PER 34 Greater aesthet 15.13 14 9.14 10 0.18 0.06· 0.00 0.16
PER 35 Improve/mainta in phy6s9i.c5a7l 22 alth 101.66 24 0.00 0.00 0.00 0.00
PER 37 Restore my bod 23.05 10 19.27 10 0.06 0.05∣ 0.03 0.38
PER 39 Increased work product6i.v2i4ty 8 12.47 14 0.37 0.18 0.18 0.30
PER 4 Greater self-relie 30.42 18 16.55 12 0.00 0.00 0.00 0.13
PER 6 Improved sense o f cont1r4o.l7o4v ne's1∣4li 9.27 10 0.66 0.14 0.03 0.97
PER 8 Improved outdo∣ 13.17 10 30.03 24 0.15 0.48∣ 0.02 0.42
Mean p 23.21 14.45 25.66 14.36 0.20 0.20 0.05 0.26
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Table E.14: Interaction Significance Levels All Analyses

Benefits (HH&CEE) Model 1 Model 2 Model 3 Model 4 Model 5 Model 6∣
HHCEE 1 Greater household awareness of0a.n09d ap 0.39 n 0f.o0r7ou r cu0l.t3u9ral he0r.i0t3age 0.26
HHCEE 12 Maintenance/preservation 0.66 0.30 0.40 0.37 0.33 0.63
HHCEE 13 Heightened sense of comm unit0y.p72ride 0.68 sfa0c.t2i7on 0.42 0.05 0.85
HHCEE 14 Improved health 0.05 0.82 0.53 0.31 0.06 0.07
HHCEE 17 Reduced health maintenance co0s.t4s2 0.42 0.20 0.45 0.04 0.25
HHCEE 18 Increased work productivit 0.62 0.34 0.53 0.30 0.60 0.81
HHCEE 2 Greater family bonding 0.22 0.43 0.00 0.15 0.20 0.79
HHCEE 21 Increased desirability as a p 0.59 0.95 0.20 0.37 0.00 0.01
HHCEE 22 Increased local tourism reve nue0.68 0.82 0.11 0.13 0.06 0.13
HHCEE 26 Maintenance of distinctive ∙-- ∣-- 0.43 0.74 0.58 0.54
HHCEE 27 Greater community owners hip a0n.3d9stew0.53 p o0f.4p4ark, re0c.r3e2ati on0, .a1n0d n atu0.r1a3l re
HHCEE 32 Sustainability of communit 0.47 0.50 0.09 0.72 0.29 0.63
HHCEE 34 Improved respect for privat ely o0w. 6n9e d l 0.49 0.30 0.06 0.10 1.00
HHCEE 35 Greater protection of fish, w 0.33 0.30 0.20 0.08 0.71 0.98
HHCEE 37 Increased awareness and protec0t.i5o1n of 0.52 lan0d.0s6cap es0.04 0.30 0.20
HHCEE 40 Stronger ties with family ar 0.08 0.45 0.00 0.00 0.82 0.57
HHCEE 6 Greater community involvem 0.68 0.61 nd0o.1th1er lan0d.0u8se d e0c.i0s9i o n s 0.27
HHCEE 7 Lifestyle improvement or ma 0.44 0.41 0.44 0.22 0.07 0.34
Benefits (I) Model 1 Model 2 Model 3 Model 4 Model 5 Model 6∣
PER 1 Improved mental well-being -- -- 0.01 0.01 0.22 0.19
PER 10 Increased self-confidence 0.57 0.28 0.04 0.00 0.07 0.07
PER 13 Increased capacity for artistic expre0.s8s8ion 0.65 0.58 0.48 0.15 0.08
PER 14 Stronger ties with family and f 0.27 0.37 0.01 0.11 0.23 0.06
PER 16 Improved ability to relate to local c0u.6lt4ures 0.75 0.12 0.37 0.09 0.19
PER 17 Enlarged sense of personal ao 0.64 0.80 0.02 0.63 0.02 0.18
PER 18 Increased sense of competenc-e- -- 0.80 0.10 0.79 0.78
PER 2 Restored my mind from stress/ 0.67 0.66 0.26 0.06 0.03 0.04
PER 21 Improved balance of work and play0.i5n1my 0.57 0.05 0.05 0.01 0.01
PER 22 Connection/relationship with 0.39 0.43 0.00 0.00 0.01 0.03
PER 23 A more outdoor-oriented lifestyle0.57 0.24 0.12 0.14 0.10 0.04
PER 24 Enhanced sense of personal fr 0.53 0.83 0.55 0.91 0.79 0.95
PER 26 Better understanding of wildli fe's 0co.4n6trib 0.43 ow0.n2q1ua lity0.o0f2life 0.00 0.00
PER 27 Greater freedom from urban l 0.71 0.51 0.02 0.06 0.07 0.00
PER 29 Increased appreciation of the a rea0's. 6c5ultur 0.72 ry 0.00 0.01 0.01 0.11
PER 3 Improved outlook on life 0.32 0.10 0.08 0.05 0.48 0.35
PER 31 Greater respect for private pro pert0y.5a5nd lo 0.59 sty0le.0s5 0.39 0.13 0.50
PER 34 Greater aesthetic appreciation 0.63 0.50 0.03 0.05 0.01 0.32
PER 35 Improve/maintain physical fitn ess0/h.5e2alth 0.73 0.00 0.02 0.00 0.00
PER 37 Restore my body from fatigue 0.52 0.28 0.09 0.17 0.20 0.08
PER 39 Increased work productivity 0.43 0.74 0.79 0.84 0.14 0.45
PER 4 Greater self-reliance 0.30 0.43 0.29 0.07 0.05 0.21
PER 6 Improved sense of control over one0's.6l6ife 0.63 0.65 0.47 0.09 0.70
PER 8 Improved outdoor knowledge ; 0.65 0.33 0.03 0.23 0.05 0.42
Grand Total 0.51 0.52 0.22 0.25 0.19 0.34
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Notes on stronger effects from individual studies in within-site analysis models

Model 1 Individual Study Activity Effects >.40

Individual study activity effects were notably strong within Gateway (“Improved balance of 

work and play in my life”, “Connection/relationship with nature/natural world”, “A more 

outdoor-oriented lifestyle”, “Greater freedom from urban living”, “Greater aesthetic 

appreciation”, “Restore my body from fatigue”, “Greater self-reliance”). Other strong effects 

within studies were “Improve/maintain physical fitness/health” in Dalton, “Enlarged sense of 

personal accountability for acting responsibly on public lands”, “Greater respect for private 

property and local lifestyles”, “Increased appreciation of the area's cultural history” in 

Dominguez-Escalante, and “Increased self-confidence” and “Improve/maintain physical 

fitness/health” in Indian Creek.

Model 2 Individual Study Activity Effects >.40

Again, Gateway had more strong (>.40) individual study effects than any other study (“Improved 

respect for privately owned lands”, “Greater community involvement in recreation and other 

land use decisions”, “Increased local tourism revenue”, “Greater community ownership and 

stewardship of park, recreation, and natural resources”, “Reduced health maintenance costs”, 

“Maintenance/preservation of distinctive community atmosphere”, “Greater protection of fish, 

wildlife, and plant habitat from growth, development, and public use impacts”, “Increased work 

productivity”, “Maintenance of distinctive recreation setting character”, “Restore my body from 

fatigue”, (PER) “Greater respect for private property and local lifestyles”, “Greater self

reliance”, (PER) “Stronger ties with family and friends”, “Improved outdoor knowledge and self

confidence”, “Improved balance of work and play in my life”, “Enlarged sense of personal 

accountability for acting responsibly on public lands”, “Greater freedom from urban living”, 

“Greater aesthetic appreciation”). Other unique cases of stronger effects within study sites 

include “Increased self-confidence”, “Improve/maintain physical fitness/health”, (HCEE) 

“Improved health”, and “Reduced health maintenance costs” in Dalton, “Increased local tourism 

revenue” in OMDP, “Increased capacity for artistic expression” in Glenwood Springs, 

“Increased self-confidence” in Gunnison, (PER) “Greater respect for private property and local 

lifestyles” in Dominguez-Escalante, (PER) “Stronger ties with family and friends”, “Improved 
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respect for privately owned lands” in Kingman, and “Improve/maintain physical fitness/health” 

in Indian Creek.

Model 1 Individual Study Study Effects >.40

A value from individual studies that had a higher effect (>.04) was “Greater household 

awareness of and appreciation for our cultural heritage” in Glenwood Springs, and “Increased 

self-confidence”.

Model 2 Individual Study Setting Effects >.40

The only value exceeding r=.40 from the individual study effects was “Greater household 

awareness of and appreciation for our cultural heritage” from Glenwood Springs
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Appendix F. Cross-tabulations of Activity and Setting Categories

Table F.1: Cross-tabulation of Activity and Overall RSC Classes
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Table F.2: Cross-tabulation Activity and Study Site

PRIMACT1.1 * Study Crosstabulation
Count

Study

4 Dalton 
Highway 

2013
8 Steese 

2011
9 Blackfoot

2016-17

10 Garnet 
Winter 

Recreation 
2017

11 Garnet 
Ghost Town 

2017
12 OMDPNM

2017
13 Alpine
Loop 1997

PRIMACT1.1 1.00 Combined foot travel 
(day+night)

27 53 4 27 6 492 101

2.00 Biking 9 1 1 1 0 146 9

3.00 Climbing 1 0 0 0 0 15 57

4.00 Land motorized 
activities

26 25 1 27 0 4 182

5.00 Driving and 
Sightseeing

296 15 4 0 0 24 90

6.00 General Leaning 2 0 0 0 254 0 26

7.00 Gathering resources 1 66 1 0 3 0 0

8.00 Nature viewing 25 9 3 0 0 5 22

9.00 Scouting and 
Hunting

65 19 121 0 0 2 0

10.00 Social activities 3 1 0 1 0 10 1

11.00 Camping 19 25 0 0 0 57 31

12.00 Fishing 5 10 1 0 0 0 30

13.00 Water-based 
activities

6 12 0 0 0 0 1

14.00 Photography 65 21 0 0 5 15 15

15.00 Other 9 21 1 1 1 19 57

Total 559 278 137 57 269 789 622

14 Gateway
2008

15 Glenwood
Hunt 2006 17 Gunnison

18
Kremmling
Hunt 2006

22 
Dominguez- 
Escalante 

NCA 2009-10

23 Grand 
Junction FO 

2009
25 Kingman 

FO
26 Logandale 

Trails

27 Indian 
Creek Bears 

Ears NM Total
1.00 Combined foot travel 
(day+night)

31 96 5 1 55 205 33 0 18 1154

2.00 Biking 26 112 0 0 5 401 10 0 0 721
3.00 Climbing 2 0 0 0 2 7 0 0 170 254
4.00 Land motorized 
activities

46 83 5 11 24 53 6 27 0 520

5.00 Driving and 
Sightseeing

21 19 2 16 4 1 6 0 12 510

6.00 General Leaning 16 0 0 0 5 8 1 1 10 323
7.00 Gathering resources 0 1 0 0 2 0 7 0 0 81
8.00 Nature viewing 4 5 0 5 6 8 1 0 1 94
9.00 Scouting and 
Hunting

14 84 0 47 29 1 6 0 0 388

10.00 Social activities 19 1 0 0 1 16 0 2 0 55
11.00 Camping 12 14 4 12 14 4 7 4 11 214
12.00 Fishing 9 1 37 203 1 0 0 0 0 297
13.00 Water-based 
activities

21 0 20 438 55 0 0 0 0 553

1 4.00 Photography 8 3 0 2 2 0 0 0 5 141
15.00 Other 14 9 2 9 10 27 6 0 1 187

243 428 75 744 215 731 83 34 228 5492
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