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Abstract 
 

 Since 2014, the agencies tasked with managing our outdoor recreation sites have experienced a 

knowledge gap caused by the discontinuation of the National Survey on Recreation and the 

Environment (NSRE), which was previously the main data collection tool assessing national outdoor 

recreation trends for state and federal agencies. Outdoor recreation is an important part of how people 

interact with nature, with greater interaction with nature being shown to improve both physical and 

mental wellbeing, however more data is needed to determine the gaps in access to outdoor recreation 

nationwide. We developed pilot survey in Alabama to potentially replace the NSRE utilizing an online 

panel survey to test the gaps in Black and White outdoor recreation participation, outdoor recreation 

motivations and constraints, and valuation of ecosystem services. We found that there are significant 

differences in how Black and White Alabama citizens perceive the outdoors and outdoor recreation, 

however found that more participated in outdoor recreation than other studies have found. By 

expanding the definition of outdoor recreation, we were able to find more participants, and this data 

could provide managers opportunities to provide minority populations with novel outdoor recreation 

opportunities. 
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Chapter 1 Activity Participation, Motivations and Constraints  

 

The National Survey on Recreation and the Environment (NSRE) was the predominate 

tool collecting national and state level outdoor recreation data from 1994 to 2014. The NSRE 

originated in the early 1960s as the Outdoor Recreation Resources Review Commission ran the 

first national recreation participation survey, the findings of which pushed Congress to pass the 

Outdoor Recreation Act of 1963. This act created the Bureau of Outdoor Recreation and required 

it conduct nationwide inventory of federal recreation and evaluate the rapidly growing needs and 

resources of outdoor recreation called the National Recreation Survey. When the Bureau of 

Outdoor Recreation was eliminated in 1979, these duties moved to the National Park Service and 

then the Forest Service when the Rangeland Renewable Resources Planning Act was passed 

(Cordell, 2004). The Rangeland Renewable Resources Planning Act of 1974 requires the 

Department of Agriculture to analyze the current and anticipated demand, use, and supply of 

forest resources; create an inventory of said resources; describe the relationship between Forest 

Service programs and responsibilities with public and private activities; and discuss factors that 

may influence the use, ownership, and management of forest resources (Forest and Rangeland 

Renewable Resources Planning Act of 1974, 2000). 

In 1994 the Forest Service ran the first National Survey on Recreation and the 

Environment in order to assess and plan for the wise use of their outdoor recreation resources. 

This nationwide telephone survey replaced the previous national recreation surveys, but with the 

additional goal of connecting recreation to the environment (National Survey on Recreation and 

the Environment (NSRE), 2002). The NSRE was created in order to collect all facets of data 

regarding outdoor recreation to meet the needs of the Rangeland Renewable Resources Planning 

Act, however it primarily collected data on the participation in a wide variety of recreational 

activities, without consideration of other, harder to quantify factors that may influence personal 

connection to the resource.  The NSRE was a telephone survey designed to be collected every 5 

years to measure long term trends of outdoor recreation participation. The survey gathered data 

on 80+ different outdoor recreation activities. The survey was administered as a phone interview 

of a representative sample of the national population with a sampling intensity that allowed for 

national, state, and regional analysis (Cordell, 2004). The questions asked by interviewers 

determined annual participation rates of activities, number of days spent participating in each 
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activity, what kind of setting were used by participants, and how participation compared between 

states. In addition to questions regarding activities, the NSRE also included modules on 

management preferences for natural resources, beliefs on the environment and management 

strategies, and attitudes regarding the environment, as well as individual questions such as 

questions about ecosystem services and the protection of wildlife (USDA Forest Service, 2014, 

2021). The ability to compare long term activity participation alongside these extra modules 

across demographics, states, and regions made the NSRE a powerful tool for measuring outdoor 

recreation trends and attitudes toward the environment (Cordell et al., 1999). 

 

Potential Improvements to NSRE 

 

While the NSRE measured general participation in activities and frequency, it did not 

connect activities to locations. This gave a picture of what activities recreators might do and their 

level of participation, but not where they were going to participate in specific activities. As a 

telephone survey, the NSRE was able to gather samples representative of the national population 

(Forest and Rangeland Renewable Resources Planning Act of 1974, 2000). However the NSRE 

began facing the drawbacks of telephone survey that have plagued researchers in recent years 

where people are less likely to accept calls from surveyors (Pew Research Center, Washington 

D. C., 2019). Low sampling intensity also meant the survey could not analyze recreation trends 

at any scale more localized than the state level (W. C. Morse, Cerveny, et al., 2022). These 

drawbacks prevented the NSRE from being as useful for specific recreation sites (parks, forests, 

etc). However, the measurement of trends pertaining to outdoor recreation still proved useful in 

guiding decision making for many levels of the outdoor recreation field at the state and national 

levels, from public to private. The NSRE excelled at providing comparisons between large scale 

regions and demographics in the participation in outdoor recreation activities, cementing it as an 

integral part of decision making for state and federal agencies, commonly used in Statewide 

Comprehensive Outdoor Recreation Plans, the outdoor recreation plans required for states to 

receive outdoor recreation funding, as well as private industry. This survey became the 

predominant source of national outdoor recreation data, however due to a shift towards funding 

data collection based on agency specific needs and the retirement of the director, the NSRE was 
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discontinued (W. C. Morse, Cerveny, et al., 2022). With its discontinuation in 2014, the absence 

of the NSRE has left a considerable knowledge gap in the outdoor recreation field. 

 

Evolution of outdoor recreation management 

 

These nationwide recreation surveys were originally developed to assist in the 

management of outdoor recreation by providing information on participation and activity 

preference in order to supply resources needed to facilitate these activities (Driver, 2009). As 

recreation theory developed, recreation managers turned their attention towards managing for 

specific recreation experiences based on motivations and preferences (R. L. Moore & Driver, 

2005). This was known as the experience-based management theory, which states that 

identifying the motivations of outdoor recreation participants is key to determining why 

recreationists participate in their chosen activities (Manfredo et al., 1996). Motivation theory in 

recreation stems from Maslow’s theory of the Hierarchy of Needs, which states that humans 

have motivations to meet these needs that would eventually result in the top of the hierarchal 

pyramid, self-fulfillment (J. Johnson et al., 2018). These outdoor recreation motivations depend 

on the desired experiential outcomes of recreation participants, a concept that became labeled 

“benefits”, which were thought to be developed through activity participation (Cordell, 2004). 

Benefit-based management soon began to replace experience-based methods as the benefits of 

outdoor recreation to society and to the environment became the focus of outdoor recreation 

management (R. L. Moore & Driver, 2005). Outcomes focused management is a term used to be 

more inclusive of the potential negative outcomes of outdoor recreation (Driver, 2009). These 

outcomes have been categorized into individuals’ psychological and psychophysiological 

outcomes; outcomes for households, communities and society such as economic impacts and 

social cohesion; management outcomes such as funding levels and public image; and 

environmental outcomes such as resource conservation and ecosystem service provisioning 

(Driver, 2009). Today, outcome-based management is the basis on which modern recreation 

management strategies draw upon, and recreation research must follow suit in order to be 

applicable to decision making. In order to effectively measure the outcomes of increased 

participation in outdoor recreation, whether increased place attachment, increased environmental 
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degradation, or increased community outcomes, rates of participation must be examined (W. C. 

Morse, Cerveny, et al., 2022). 

 

Current Recreation Demand Surveys 

 

Nationally the Outdoor Industry Association, a group of recreation companies 

representing aspects of the private outdoor recreation industry (Outdoor Industry Association, 

2018) replaced the NSRE for long term outdoor recreation trend data collection, however due to 

the proprietary methodological approaches, the data cannot be compared to other nation or 

statewide recreation, health, and equity data, and county level participation data is not available 

(W. C. Morse, Cerveny, et al., 2022).  Statewide Comprehensive Outdoor Recreation Plans 

previously relied heavily on the NSRE for statewide participation trend data, but with the 

discontinuation of the NSRE individual states had to develop their own surveys to replace data 

collected by the NSRE at a state level (W. C. Morse, Cerveny, et al., 2022). Statewide 

Comprehensive Outdoor Recreation Plans were a requirement of the Land and Water 

Conservation Fund State Assistance Program, a program established by the Land and Water 

Conservation Fund Act of 1965, a bipartisan act meant to protect Americas natural resources 

including access to recreation (National Park Service Department of the Interior, 2008). The 

Land and Water Conservation Fund provides matching funds to states for acquiring land for 

outdoor recreation as well as for managing outdoor recreation programs and facilities (National 

Park Service Department of the Interior, 2008). In order to meet the conditions for these funds, 

states design Statewide Comprehensive Outdoor Recreation Plans that must fulfill requirements 

such as designating a state agency to communicate the plan, creating a program of plan 

implementation, provide opportunities for the public to participate in plan design, and providing 

an evaluation of supply and demand for outdoor recreation resources in the state (National Park 

Service Department of the Interior, 2008). Many states create and distribute statewide recreation 

surveys to evaluate outdoor recreation and although these surveys provided the necessary data 

for recreation within states, they did not connect data between different states. Due to the 

differing methodological strategies of data collection, surveying, and reporting between states, 

comparisons cannot be made between different state data (Hall et al., 2009) hindering 

collaboration between recreation managers in different states. Another requirement of Statewide 
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Comprehensive Outdoor Recreation Plans is to inventory recreation supply (National Park 

Service Department of the Interior, 2008), however much like recreation data collection, 

methodological differences mean that individual state supply data cannot be compared to other 

states or to federal data.  

At the national level the Protected Area Database developed by the U.S. Geological 

Survey to provide an analysis of available habitat for threatened and endangered wildlife, 

identifying those ‘gaps’ in available protected land that need to be filled (Gargely & McKerrow, 

2013). The stewardship layer from the initial Gap analysis is a map of all levels of protected 

areas; national, state, local and private. Statewide Comprehensive Outdoor Recreation Plan 

supply analysis are updated every 5 years, and with the integration of data from the National 

Recreation Database, the Protected Area Database can be the basis for recreation supply data 

nationally (GreenInfo Network, 2016). This information has the potential to be integrated at the 

local level to become a national source of recreation participation and demand data 

demonstrating links between local supply and demand. 

 

Building an updated NSRE 

 

While the knowledge gap created by the discontinuation of the NSRE has undoubtably 

limited our understanding of recreation trends post 2014, it does give us the opportunity to 

expand on the original framework. A revised NSRE will need to address current issues and be 

able to monitor trends related to equity in access to outdoor recreation. A revamped NSRE will 

also need to refine the type of data collected and increase the number of spatial scales the data 

can be assessed, allowing decision makers to track distinct trends at all levels of management. 

Data collection procedures will also need to be improved to become more reliable and efficient, 

utilizing cutting-edge data collection methods and expanding the pool of resources used to do so. 

If outdoor recreation land is meant to be managed for the enjoyment of the people, then gaps in 

knowledge on what the people want and why prevent managers meeting this goal. 

 

Equity in access to outdoor recreation  
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Disadvantaged populations, such as low income or minority populations, often find that 

outdoor recreation and nature-based activities are often more difficult to access due to physical, 

social, and economic restraints (L. V. Moore et al., 2008).  The origin of protected lands in the 

United States comes from ideology that is rooted in discriminatory ideals of natural purity that 

reflect the perceptions of a White society (Mowatt, 2020). By continuing to perpetuate these 

ideals through the assertion that nature must be enjoyed a certain way, land managers suppress 

the nature values held by people of color (Theriault & Mowatt, 2020) continuing the long held 

view of natural recreation areas as “White spaces” (Scott & Lee, 2018). Lack of access to 

socioeconomic resources is one of the main limitations of national park visitation for people of 

color (Floyd & Stodolska, 2014), as many constraints to visitation can be attributed to lower 

socioeconomic statuses. Bowser (2007) found that even at the same education level, Blacks earn 

less money than Whites, and these kinds of systematic differences in economic status may 

prevent people from effectively negotiating constraints. However according to Floyd & 

Stodolska (2014), some people of color may not view many outdoor recreation activities as 

“culturally relevant”, and therefore limit outdoor recreation based on cultural factors. Still, many 

people of color who travel and participate in outdoor recreation find themselves faced with 

discrimination while at these natural areas, greatly decreasing their enjoyment and desire to 

participate (Lee & Scott, 2017). Scott (2014) posits that the embedded and often seemingly 

ordinary practices within management agencies perpetuate the discriminatory patterns within 

outdoor recreation by promoting White history, White views of nature, and White cultural norms 

of how one must enjoy nature.  

Recently the COVID-19 pandemic has revealed the importance of expanding access to 

outdoor recreation for disadvantaged groups for not only equity’s sake, but for community 

resiliency as well. Restrictions put in place for COVID to decrease the spread of the virus had 

harmful effects on mental health (Holman et al., 2020; Jenkins et al., 2021; Rossi et al., 2020). 

As marginalized groups face equity concerns of susceptibility to physical and mental health 

issues during the pandemic (Browning et al., 2021; Czeisler et al., 2020; Fortuna et al., 2020; 

Hooper et al., 2020), mitigating these impacts is imperative. Outdoor recreation has been shown 

to improve the physical and mental health of participants, not only decreasing stress levels and 

increasing physical activity, but reducing the risk of chronic health conditions as well (Bratman 

et al., 2019; Hartig et al., 2014; Kuo, 2015; Shanahan et al., 2016). Beall et al. (2022) found that 
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those who participated in outdoor activities and nature activities before the pandemic and 

continued to participate during the pandemic had less declines in well-being. There was an 

overall decrease in outdoor recreation participation which may have been due to a variety of 

factors including safety concerns and closure of parks. This study also found that men and White 

respondents experienced fewer negative impacts to well-being compared to women and Hispanic 

respondents (Beall et al., 2022). Increasing participation in outdoor recreation may be as key to 

creating resilient communities as other well-known factors of resiliency. This is especially 

important when examining the disproportionate impact of crises on marginalized populations, 

therefore more effort should be placed on increasing outdoor recreation participation in these 

populations. 

Research has shown difference in outdoor recreation behavior based on race and ethnicity 

(Hrymkowski et al., 2014), and as diversity is increasing it has become more important to 

develop a model that includes socio-demographics and outdoor recreation participation. 

Motivation is key to understanding why these differences occur, but motivation scales do not 

provide information on where people go to participate in outdoor recreation. To manage sites 

effectively, it is necessary to know where people go and why, especially if trying to meet the 

needs of diverse groups. Studies have shown that that cultural values and norms have a highly 

important role in the kind of outdoor recreation people participate in (Stodolska, 2015), however 

marginalized groups experience more structural constraints that prevent them from participating 

in outdoor recreation than White people (Wilhelm-Stanis et al., 2009)). A new national 

recreation survey should measure and account for these factors in order to be completely 

comprehensive, and by measuring the needs of “around the home” recreation at a county level, 

outdoor recreation managers can better meet the needs of these disadvantaged groups. 

 

Outdoor Recreation Motivations and Constraints 

 

Constraints are what limit the ability of people, whether on their own or as a group, to 

participate in the recreation activities that they would prefer and is often utilized in the context of 

lack of access to recreation by socio-cultural groups (Godbey et al., 2010). Jackson et al. (1993) 

theorized that constraints are divided into intrapersonal, interpersonal, and structural factors, 

which exist in a hierarchal structure causing individuals to negotiate through the structure in a 
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sequential manner (intrapersonal to interpersonal to structural) if the individual is to participate 

in a leisure activity. Godbey et al. (2010) expanded on these ideas and used the three categories, 

intrapersonal, interpersonal, and structural constraints, as the basis of their constraint framework. 

Intrapersonal constraints were defined as the constraints driven by a person’s internal 

momentum, constraints such as lack of knowledge, lack of skills, and desire to do other 

activities. Interpersonal constraints are where the framework shifts into the external, wherein an 

individual’s interactions with others are what limits their participation in recreation, for example 

discrimination from others or lack companions to recreate with. Structural constraints revolve 

around how society limits the opportunities to pursue recreation, such as issues of lacking time 

for recreation due to job responsibilities, lack of available recreational spaces within one’s area, 

or imposed cultural norms (Godbey et al., 2010). As the Land and Water Conservation fund 

stipulates that Statewide Comprehensive Outdoor Recreation Plans must identify outdoor 

recreation issues faced by the state’s population (National Park Service Department of the 

Interior, 2008) an assessment of the constraints faced by potential outdoor recreation participants 

is needed. Constraints are experienced by all populations, however the constraints experienced 

vary depending on the specific population (Green et al., 2012). Many constraints are experienced 

most acutely by people of color and minority communities and much research has focused on 

identifying these constraints and how minority populations respond to them (Stodolska et al., 

2020). These groups experience a variety of constraints differently, however the main constraints 

experienced by underserved groups tends to be cost, time, lack of knowledge, and safety 

(Dorwart et al., 2019; Green et al., 2012; Stodolska et al., 2020). For example, Stodolska (2018) 

found that the strongest constraints to the participation of people of color in parks and recreation 

activities were cost, lack of knowledge, lack of transportation, time, safety, facilities, and 

language barriers. According to Larson et al. (2014) local access to parks and recreation was of 

greater importance to Latinos than Whites, which can be due to constraints in transportation 

(Perry et al., 2015) or accessibility in general (Le, 2012). 

Outdoor recreation is a process, one that is influenced by motivation and setting to 

achieve a desired outcome that may effect not only the participant in the activity, but the 

managers, ecosystem, and other stakeholders as well. The phases within this process: 

anticipation and planning, travel-to, on-site experience, travel-from, and recollection (R. L. 

Moore & Driver, 2005). The framework developed by Morse, Stern, et al. (2022) shows this 
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progression from motivation and preferences driving participation in an activity while the three 

types of settings, biophysical, managerial, and social, determine the context of the activity and 

with ultimately the individual creating the outcome.  

 
Fig. 1. Recreation Experience Model from W. C. Morse, Stern, et al., (2022) 

Participants in outdoor recreation are motivated to participate in their desired activity 

within a preferred setting  (W. Morse, 2020), and while the activity is created by the participant 

through their own actions, the role of the manager is to provide the recreation opportunity setting 

that will satisfy the motivation and preferences of the visitor (R. L. Moore & Driver, 2005). 

Incomplete understanding of the motivation, needs, and constraints of the potential visitor limits 

the manager’s ability to effectively develop recreation opportunities and therefor efforts to 

provide a more complete understanding of their visitors, current and potential, is paramount. 

In Jackson et al. (1993) the authors posit that the negotiation of constraints in outdoor recreation 

is directly influenced by the strength of motivation to participate in the activity. Conceptual 

models of leisure constraint negotiation have been developed to examine the role of motivation 

in negotiation self-efficacy (Hubbard & Mannell, 2001; Loucks-Atkinson & Mannell, 2007). 

White (2008) suggests a structural model for constraint negotiation wherein motivation has a 

central role in leisure participation. Motivation not only exhibited a positive effect on negation 

levels, but also had a stronger correlation in leisure participation than negotiation while 

decreasing perceived constraints (White, 2008). The effect of motivation was shown to have a 

greater impact on underserved groups of older adults and women, as the level of self-directed 

negotiation of constraints was greater in those who had high motivation to participate in 

physically active leisure (Son et al., 2008). Motivation is highly important to the participation in 
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outdoor recreation, however while constraints may not prohibit potential participants from 

leisure activities, they still act as limiters to participation (Silva & Correia, 2008). Managers of 

outdoor recreation have the most control over the structural constraints of leisure and can provide 

many opportunities for decreasing the limiting effects of these constraints (Pennington-Gray & 

Kerstetter, 2002). Constraints, being directly influenced by the culture within an individual 

resides (Godbey et al., 2010) will be inherently different through the lenses of different cultural 

groups, and examining constraints and preferences as a monolith prevents recreation managers 

from meeting the unique needs of different groups (Stodolska et al., 2020). For example, in the 

Xiao et al. (2021) paper examining the constraints faced by visitors and non-visitors to national 

parks found that Black and Hispanic respondents preferred recreation activities that were socially 

and culturally motivated. In this way, these respondents were constrained from visiting National 

Parks due to activities that better fit these cultural preferences taking precedent. Examining why 

different groups prefer one type of activity over another may help answer these questions of 

cultural differences and allow for managers to be more effective in helping minority groups 

negotiate constraints.  

 

Our paper 

 

This survey was developed in order to measure the outdoor recreation motivations, 

constraints, and needs of Alabama citizens, as well as the rates of outdoor recreation activity 

participation between the Black and White Alabama population. The motivation, constraints, and 

needs scales can be utilized alongside the activity participation measures to determine how land 

managers can better meet the needs of Alabama’s population. By focusing on the differences 

between Black and White outdoor recreation participation, managers can determine where 

resources should be allocated in order to meet the needs of underserved minority populations. As 

determined by the previous literature on the subject, by including analysis on motivations, 

constraints, and needs, this study can provide the necessary information on how to improve 

minority participation. In this study we ask how outdoor activity participation differs between 

Black and White citizens of Alabama, and how motivations and constraints for outdoor 

recreation differ as well. We also ask how the outdoor recreation motivations and constraints of 

Alabama citizens differs for recreation based near their homes and recreation away from their 
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homes. Lastly, we ask how access to near home outdoor recreation differs between Black and 

White Alabama citizens. 

 

Study Site 

 

Our study site is the state of Alabama, a state in the southeast wherein 69% of the 

5,059,887 population is White, 26% Black, and 5% Latino (U.S. Census Bureau QuickFacts, 

2020). Approximately 22.7% of the population lives in rural areas (USDA Economic Research 

Service, 2022) who tend to have worse health outcomes (Douthit et al., 2015), lower incomes, 

and higher rates of poverty than counterparts in urban areas (Guzman et al., 2021). Alabama 

residents are also limited in their ability to access public outdoor recreation areas, especially for 

those who may have less access to modes of transportation to reach far away areas and less time 

to spend traveling for recreation. The current figures for the US Geological Survey Protected 

Area Database Gap Analysis Project show that only 4.77% of Alabama’s 33,548,850 acres is 

permanently protected from large scale land cover change and 3.02% of Alabama’s total acreage 

is open to public use (U.S. Geological Survey (USGS) Gap Analysis Project (GAP), 2022). 

Through an analysis of how different demographic groups are participating in outdoor recreation, 

we can determine how these issues of limited access may be effecting disadvantaged groups in 

Alabama. 

Protected area distribution between counties also variers significantly, however outdoor 

recreation supply data between states and land management agencies has not been standardized 

since the last distribution of the NSRE (W. C. Morse, Cerveny, et al., 2022). One source of data 

that can be utilized to compare distribution between counties in Alabama is the US Geological 

Service Protected Area Database. This data has already been utilized to help land managers 

coordinate conservation efforts of endangered species, utilizing this standardized data to make 

necessary management decisions. While the purpose of the Protected Area Database database is 

to assess ecological needs, in the United States protected areas are open to human use and 

recreation, making this continuously updated source of data (GreenInfo Network, 2016) a good 

basis for measuring protected area distribution. 
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Methods 

 

With the recent decline in mail survey response rates (Stedman et al., 2019), there has 

been a greater interest in distributing surveys over online panels in order to save time and money, 

as well as be more efficient with data management (Needham & Vaske, 2019b). Our survey was 

designed and distributed over the internet and was self-administered with the option to take on 

the computer, on the phone, or on any other device with internet connection. This approach can 

have issues with non-response and self-selection errors, and may miss populations that have 

limited internet access, such as rural minorities and those in poverty (Coverage Error in Internet 

Surveys” Pew Research Center, 2015). In order to minimize the errors inherent in a random, 

self-administered internet survey, we elected to use panel surveys. Panel surveys are paid 

surveys often used in marketing research where people who register to be available for survey 

taking are selected to be representative of the general population (Callegaro et al., 2015). As 

online panels can set quotas to match the demographic distributions of the general population, 

findings from online panels are still consistent with those from traditional sample probability 

designs (Vaske et al., 2022; Wardropper et al., 2020). The survey design and distribution 

company Qualtrics administered this online panel survey in order to expedite and simplify the 

distribution process, this distribution method will also guarantee a response rate representative of 

Alabama’s population even if the survey length may dissuade randomly selected, unpaid survey 

participants from completing the survey (Kost & Rosa, 2018). As Qualtrics has pre-recruited 

respondents who are effectively “on-call” to complete surveys sent to them by the company, this 

allowed for the collection of responses to be faster than if distributed to randomly selected 

survey-takers (Callegaro et al., 2015). We requested that Qualtrics distribute the survey to a 

general population panel, in which a panel that is selected to the demographically similar to the 

population that is trying to be matched through the distribution (Callegaro et al., 2015). There are 

challenges with this panel approach however, as some online panel surveying methods have been 

shown to have low data quality, however by selecting for a high amount of population variables, 

the data should be fairly accurate (Assessing the Accuracy of Online Nonprobability Surveys, 

2016). Still, there are concerns about whether recruitment for panels can always procure a truly 

representative sample from the general population (Stedman et al., 2019), especially when 

attempting to target geographic areas with lower populations. 
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Qualtrics recruits panel survey participants through several different sources, including 

referrals from other members, email lists, gaming websites, customer loyalty websites, social 

media, and other such web pages. To ensure validity, Qualtrics utilizes a third-party company 

that verifies names, address, and birth dates of potential panel members, and Qualtrics also 

scrubs panels for bot respondents, incorrect IP addresses, and other indicators of false panelists. 

As the survey is being distributed, Qualtrics continues to scrub respondents from the survey 

checking for unusable responses from panelists taking the survey too fast, entering random 

answers for short answer questions, or entering patterns of responses. 

 

Questionnaire Components and Design 

 

The survey questionnaires were based on the (Dillman et al., 2014) tailored design 

method when writing questions and designing survey flow. The basis of the activity participation 

questionnaire was the National Survey on Recreation and the Environment (USDA Forest 

Service, 2014) with other surveys from the state level providing an updated list of the most 

common outdoor recreation activities, as well as the format for the questions on participation 

rates and on additional household members participating in activities. These portions of the 

activity questionnaire were taken from the Oregon Statewide Comprehensive Recreation plan 

survey (O. Parks & Department, 2019), from which we took the question format and list of 

outdoor recreation activities, decreasing the breadth of the questions and condensing the 

specificity of the activities to increase the survey brevity. To find categories to condense 

activities into and to expand the breadth of activities to choose from, we also consulted the 

California Statewide Comprehensive Outdoor Recreation Plan survey (C. S. Parks, 2014) and the 

Outdoor Industry Association 2018 Annual Report (Outdoor Industry Association, 2018). 

To address the goal of assessing environmental justice and concerns on equitable access to 

outdoor recreation, questionnaires to assess outdoor recreation motivations and constraints of the 

participants were included, as well as a questionnaire on participants’ local access to trails, parks, 

and green spaces. The motivations questionnaire was adapted from the Driver  Recreation 

Experience Preference Scales (Manfredo et al., 1996), with 16 statements extracted from the list 

and transposed onto a five-point Likert scale. The constraints questionnaire was a five-point 

Likert scale adapted from the Carter (2019) Alabama obesity survey. 
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In order to decrease the overall mental load on participants from spending time taking the 

survey (Kost & Rosa, 2018) and to increase survey efficiency, we utilized the ability of online 

surveys to program skip patterns into the survey taking process. When a participant selects a 

response to a question in the survey, this response will cause the program to either skip further 

along in the survey or allow the participant to answer the following question if it is relevant to 

their response. Skip patterns were used in the activity questionnaire, so participants did not have 

to read through questions on activities they did not participate in the past year and by reducing 

the number of questions participants read through, we were able to reduce the amount of time 

spent on the survey. 

 
Demographics Comparison Panel demographics % Alabama Census % 

Race   

White Population Percentage 69.1% 68.9% 

Black Population Percentage 25.1% 26.9% 

Gender   

Male Population Percentage 24.9% 48.6% 

Female Population 

Percentage 

75% 51.4% 

Table 1: Demographic comparison between panel respondents and actual Alabama population 
 

The racial demographics were fairly close to Alabama’s own demographics, however 

75% of respondents were female as opposed to the 51% female population.  In order to analyze 

the data to reflect a representative population, the values had to be weighted to reflect higher 

female participation than the Alabama population. 

 

Analysis 

 

For our analysis we weighted the female data by 0.68 and the male data by 2.103 to 

simulate the data of a representative Alabama population. Then we used survey weighted 

generalized linear models to compare Black and White population participation rates for each 

activity in the survey. We also used survey weighted generalized linear models to determine the 
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difference between the mean scores of outdoor recreation motivation and constraints and 

estimated the marginal means. To compare the means of the near and away from home 

motivations and constraints we ran a simple t-test. To determine if there was any difference in 

access to nearby recreation amenities we performed a survey weighted generalized linear model.  

 

Results 

 

Percent of Population Participating in Near Home 
Activities 

Black 
% 

White % p-value  Total 
% 

Walking/jogging local streets or sidewalks 74.14% 74.00% 0.975  74.07% 
Walking/jogging local trails and paths (paved or 
unpaved) 

64.88% 60.41% 0.375  62.65% 

Relaxing or hanging-out in parks or green-spaces 63.13% 55.26% 0.12  59.20% 
Gathering with family/friends in parks or green-
spaces 

59.00% 58.96% 0.994  58.98% 

Attending concerts, fairs, festivals outdoors 55.88% 57.29% 0.785  56.59% 
Swimming - outdoor pool 51.95% 57.99% 0.242  54.97% 
Gardening 48.72% 52.87% 0.424  50.80% 
Taking kids to a local playground 53.11% 47.19% 0.253  50.15% 
Visiting historic sites 48.91% 48.93% 0.996  48.92% 
Bird watching around your home or neighborhood 49.34% 41.56% 0.131  45.45% 
Other wildlife viewing around your home or 
neighborhood 

44.25% 45.69% 0.782  44.97% 

Picnicking 46.04% 43.17% 0.579  44.61% 
Dog walking or going to a dog park or off-leash area 42.00% 45.68% 0.478  43.84% 
Biking local streets 41.34% 23.09% 0.00016

***  
32.22% 

Biking local trails/paths (paved or unpaved) 39.09% 20.80% 0.0001*
**  

29.95% 

Total Near Home Activity Participation 91.87% 96.45% 0.0364* 94.16% 
*<0.05, **<0.01, ***<0.001 

 Table 2: Black and White percent of population participating in near home activities 

 

We found that the most commonly participated in near home activity was walking/ 

jogging local streets or sidewalks, and the second most common was walking/ jogging local 

trails or paths, with relaxing or hanging-out in parks or green-spaces coming in third. Black 

respondents reported participating more in biking (on streets- p-value= 0.00016, and trails- p-
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value=0.0001) near home than White respondents, but overall Black participation in near home 

activities was lower than White participation (p-value=0.03645). 

 

Percent of Population Participating in Away 
from Home Activities 

Black % White 
% 

p-value  Total % 

Hike  54.96% 62.84% 0.28  58.90% 
Visiting the beach 49.04% 54.73% 0.0944  51.895 
Freshwater Fishing 40.28% 43.01% 0.602  41.65% 
Relaxing by the lake  32.21% 42.27% 0.0492*  37.24% 
Swimming in lakes and rivers 27.38% 39.68% 0.141  33.53% 
Nature Observing 24.97% 37.53% 0.0117* 31.25% 
Ocean swimming 19.75% 42.09% 6.389e-

06*** 
30.92% 

Tent Camping 29.44% 24.74% 0.312  27.09% 
Bird Watching 24.07% 23.05% 0.818  23.56% 
Visiting gardens or nature centers 20.04% 23.15% 0.484  21.60% 
Ocean photography 11.08% 26.21% 0.000338**

*  
18.65% 

Wildlife Watching 11.11% 25.89% 0.00078*** 18.50% 
Visiting coastal area (non-beach) 11.47% 23.70% 0.0039**  17.59% 
RV Camping 15.61% 16.35% 0.853  15.98% 
Off Roading 10.12% 18.31% 0.028*  14.22% 
Backpacking 13.93% 11.28% 0.47  13.93% 
Cabin Camping 16.34% 11.28% 0.157  13.81% 
Outdoor photography 7.15% 18.23% 0.0011**  12.69% 
Target Shooting 9.40% 15.81% 0.0728  12.61% 
Trail Running  16.87% 8.05% 0.00833**  12.46% 
Biking on paved paths 14.59% 9.84% 0.162 12.22% 
Collecting outdoor materials 11.65% 12.77% 0.745  12.21% 
Big Game Hunting 13.36% 8.46% 0.136  10.91% 
Motorboating 6.65% 14.46% 0.0199*  10.56% 
Painting outdoors 13.86% 7.15% 0.0194*  10.51% 
Flatwater boating 7.01% 13.43% 0.049*  10.22% 
Small Game Hunting 11.71% 8.25% 0.295  9.98% 
Horse  8.50% 8.54% 0.99  8.52% 
Wildlife watching on Coast  3.34% 12.58% 0.0049**  7.96% 
Whitewater boating 9.83% 5.98% 0.164  7.91% 
Fishing off a pier (ocean) 5.95% 9.43% 0.267  7.69% 
Mountain biking 9.83% 4.43% 0.0434*  7.13% 
Caving 3.84% 10.02% 0.0177*  6.93% 
Bird watching on coast 3.70% 9.24% 0.0508  6.47% 
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Personal watercraft operating 5.59% 6.69% 0.693  6.14% 
Fishing off a boats (ocean) 6.32% 5.18% 0.654  5.75% 
Rock climbing 4.60% 5.74% 0.639  5.17% 
Waterskiing 4.83% 4.94% 0.964  4.89% 
Boating in the ocean 2.61% 4.10% 0.497  3.36% 
Mountaineering 2.98% 3.67% 0.741  3.33% 
Waterfowl Hunting 2.22% 4.13% 0.328  3.18% 
Total Away from Home Activity 
Participation 

94.08% 93.71% 0.882 93.9% 

*<0.05, **<0.01, ***<0.001 
Table 3: Black and White percent of population participating in away from home activities 

 

Our results show that the most commonly participated in away from home activity was 

day hiking/ walking, the second most common was visiting the beach, and the third most 

common was freshwater fishing. While there was no significant difference in overall away from 

home activity participation rates, Black respondents participated less in spending time at lakes 

(p-value=0.0492), nature observation (p-value=0.0117), swimming in oceans (p-value= 6.389e-

06), ocean (p-value= 0.000338) and outdoor photography (p-value= 0.0011), wildlife watching 

away from (p-value= 0.00078) and on the coast (p-value= 0.0049), target shooting (p-value= 

0.0728), motor (p-value= 0.0199) and flatwater boating (p-value=0.049), and caving (p-

value=0.0177) than White respondents. However, Black respondents participated more in trail 

running (p-value=0.00833), outdoor painting (p-value=0.0194), and mountain biking (p-

value=0.0434) than White respondents. 

 

Mean of Near Home Motivations (On a scale of 1-5) Black White p-value  
To promote my physical fitness/exercise 3.51  3.37  0.509  
To do something with my family or friends 3.74  3.77  0.83  
To connect with nature 3.2  3.2  0.955  
To get away from the usual demands of life 3.6  3.71  0.408  
To enjoy the sights and sounds of nature 3.44  3.59  0.285  
To explore the area and learn about nature 3.17  3.17  0.996  
To improve my mental health 4.03  3.94  0.519  
To escape noise and crowds 3.56  3.73  0.238  
To experience adventure/ excitement 3.51  3.34  0.214  
To be with others who enjoy the same things I do 3.53  3.41  0.434  
To develop my skills and abilities 3.60  2.95  4.18e-05 

*** 
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To develop my personal/spiritual values 3.60  3.18  0.00513**  
To learn about the history/culture of an area 3.25  2.85  0.00478**  
To relax 4.14  4.05  0.506  
For solitude 3.80  3.52  0.0571  
It was safer to be outside because of COVID 3.18  2.66  0.00214** 
*<0.05, **<0.01, ***<0.001 

Table 4: Black and White near home motivation means 
 

As motivations were measured on a scale of 1-5, values above 3 represent being affected 

by a motivation and values below 3 represent not being effected by a motivation. Black 

respondents were more motivated to participate in outdoor recreation by the desire to develop 

skills and abilities (p-value=4.18e-05), the desire to develop personal and spiritual values (p-

value=0.00513), the desire to learn about the history of an area (p-value=0.00478), and because 

they found safety from COVID outside (p-value=0.00214). The development of personal and 

spiritual values however only varied by how much Black and White respondents found it 

motivated them, as opposed to White respondents feeling it did not motivate them. 

 
Means of Near Home and Away from Home 
Motivation (on a scale of 1-5) 

Near Home Away 
from 
Home 

p-value  

To promote my physical fitness/exercise 3.38  3.25  0.0759  
To do something with my family or friends 3.81  3.96  0.0281*  
To connect with nature 3.18  3.26  0.312  
To get away from the usual demands of life 3.67  3.82  0.0261* 
To enjoy the sights and sounds of nature 3.51  3.53  0.776  
To explore the area and learn about nature 3.08  3.14  0.45  
To improve my mental health 3.98  3.94  0.56  
To escape noise and crowds 3.68  3.67  0.869  
To experience adventure/ excitement 3.36  3.42  0.36  
To be with others who enjoy the same things I do 3.43  3.64  0.00469**  

To develop my skills and abilities 3.02  2.92  0.219  

To develop my personal/spiritual values 3.25  3.25  0.983  
To learn about the history/culture of an area 2.89  2.93  0.629  
To relax 4.07  4.10  0.643  
For solitude 3.59  3.52  0.328  
It was safer to be outside because of COVID 2.83  2.83  0.922 
*<0.05, **<0.01, ***<0.001 



 25 

Table 5: Near home and away from home motivation means 

 

The highest motivation for recreating near home was to relax, and the lowest because it 

was safer to be outside due to COVID. The highest motivation for recreating away from home 

was to relax, and the lowest because it was safer to be outside due to COVID. Generally 

motivations stayed the same across near home and away from home scales, however away from 

home motivations of doing something with family or friends (p-value=0.0281), getting away 

from the usual demand of life (p-value=0.0261), and being with others who enjoy the same 

things (p-value=0.00469) were significantly greater than the near home motivations. However, 

these were only different by degree of positive effect, not by lack of effect, so the difference may 

not be socially significant. 

 

Mean of Near Home Constraints (On a scale of 1-5) Black White p-value  
No one to go with 2.39  2.52  0.346  
Travel distance; not enough nearby places to go 2.89  2.71  0.261  
Too busy with family 2.75  2.78  0.8  
Not enough time due to work 3.16  2.88  0.0654  
Health concerns 3.09  2.38  9.17e-06*** 
High fees 2.56  2.34  0.137  
Lack of security or feeling of unsafety 2.92  2.37  0.000334**

* 
Lack of accessibility for disabled or impaired 
individuals 

2.62  2.01  6.6e-05*** 

Discrimination of any kind 2.78  1.95  1.85e-07***  
Not enough facilities (picnic tables, playground 
equipment, trails, etc.) 

2.67  2.26  0.00836***  

Overcrowding 3.12  2.56  0.000353**
* 

Choosing to do other things with my free time 3.27  3.07  0.123  
Poorly maintained facilities 3.09  2.40  6.14e-06*** 
Not interested; don't like to participate in outdoor 
recreation 

2.70  2.02  1.17e-05***  

Not wanting to catch COVID 3.61  2.27  <2e-16*** 
Feeling unwelcome or uncomfortable 3.06  2.19  9.13e-08*** 
*<0.05, **<0.01, ***<0.001 

Table 6: Black and White near home constraint means 
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As constraints were measured on a scale of 1-5, values above 3 represent being effected 

by a constraint and values below 3 represent not being effected by a constraint. Black 

respondents in general felt more constrained than White respondents to participate in outdoor 

recreation. The constraints that were significantly different for Black respondents were health 

concerns (p-value=9.17e-06), lack of security (p-value=0.000334), lack of accessibility for 

disable individuals (p-value=6.6e-05), discrimination of any kind (p-value=1.85e-07), not 

enough facilities (p-value=0.00836), overcrowding (p-value=0.000353), poor maintained 

facilities (p-value=6.14e-06), no interest in outdoor recreation (p-value=1.17e-05), not wanting 

to catch COVID (p-value=<2e-16), and feeling unwelcome or uncomfortable (p-value=9.13e-

08). 

Means of Near Home and Away from Home Constraints (on 
a scale of 1-5) 

Near 
Home 

Away 
from 
Home 

p-value  

No one to go with 2.56  2.62  0.469  
Travel distance; not enough nearby places to go 2.83  2.91  0.285  
Too busy with family 2.82  2.86  0.609  
Not enough time due to work 2.9  2.9  0.936  
Health concerns 2.62  2.54  0.346  
High fees 2.42  2.71  0.000412

***  
Lack of security or feeling of unsafety 2.64  2.52  0.122  
Lack of accessibility for disabled or impaired individuals 2.61  2.46  0.0608  
Discrimination of any kind 2.16  2.2  0.62  
Not enough facilities (picnic tables, playground equipment, 
trails, etc.) 

2.39  2.46  0.367  

Overcrowding 2.77  2.77  0.919  
Choosing to do other things with my free time 3.11  2.92  0.00822*

*  
Poorly maintained facilities 2.59  2.56  0.75  
Not interested; don't like to participate in outdoor recreation 2.17  2.14  0.615  
Not wanting to catch COVID 2.7  2.75  0.538  
Feeling unwelcome or uncomfortable 2.45  2.36  0.321 
*<0.05, **<0.01, ***<0.001 

Table 7: Near home and away from home constraints means 

 

The biggest constraint near to home was choosing other things to do with free time, and 

the least constraining factor was discrimination of any kind. The biggest constraint away from 
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home was choosing other things to do with free time, and the least constraining factor was lack 

of interest. In general constraints were neither ranked as effecting respondents strongly or as 

being different between near home and away from home constraints, however two constraining 

factors were different between the two scales. Respondents found high fees to be more 

constraining away from home (p-value=0.000412) and choosing to do other things with their free 

time more constraining near home (p-value=0.00822). 

 

Percent of Population Without Access to 
Around the Home Outdoor Recreation  

Black  White  p-value  Total 

Public Park 7.41% 6.27%  0.787 7.66% 
School Recreation Areas 14.78%  20.9%  0.133 19.3% 
Sidewalks  11.41%  14.65%  0.333 15.62% 
Natural Trails  22.15% 18.58% 0.376 21.05% 
Bike Lanes  27.71% 42.46% 0.00335*

* 
39.55% 

Green Space 16.63% 12.92% 0.297 14.67% 
*<0.05, **<0.01, ***<0.001 

Table 8: Black and White percent of population without access to around the home recreation 

opportunities 

 

Lack of  access to around the home outdoor recreation facilities was generally low 

between both populations as all population percentages were below 30%, however White 

respondents did report less access to bike lanes than Black respondents (p-value=0.00335). 

 

Discussion 

 

According to the Outdoor Industry Association (OIA) 55% of White Americans and 38% 

of Black Americans participate in outdoor recreation (Outdoor Industry Association, 2021), this 

differs largely from our research that found that 94.08% of Black respondents participated in 

away from home outdoor recreation at least once, and 93.71% of White respondents participated 

in away from home outdoor recreation. The 2021 Alabama Statewide Comprehensive Outdoor 

Recreation Plan also found a 60.7% overall outdoor recreation participation rate (Rushing et al., 

2021) while we found a 94.03% overall outdoor recreation participation rate. These differences 

could be due to the many options our survey had in outdoor recreation activities, as the OIA 
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surveyed for 51 activities (Outdoor Industry Association, 2021) many of which were variation of 

other activities, and the Alabama Statewide Comprehensive Outdoor Recreation Plan surveyed 

for 57 activities (Rushing et al., 2021), while we surveyed for 73 activities. However, the OIA 

found in 2020 that the average number of outdoor recreation outings were 91.2 (Outdoor 

Industry Association, 2021) which was similar to our average number of outdoor recreation 

outings 92.26. Many of our activities were casual outdoor recreation activities as well, such as 

any walking or jogging, any biking, any nature observation, and “hanging out”/ actively trying to 

relax outdoors. Expanding the definition of outdoor recreation may show that more people 

recreate outside than previously considered, but as the average number of outings did not change 

between the OIA’s collection and our own, there is little evidence that Alabama residents 

participate in outdoor recreation more than the national average. The OIA also found in 2020 

33% of outdoor recreation participants were considered “core” participants, meaning they 

participated in over 52 outings per year (Outdoor Industry Association, 2021) which was similar 

to our findings of 32.7% of participants in this category. However, they found less “moderate” 

participants than we did, as they found only 34% of outdoor recreationalists participated in 12-51 

outings per year (Outdoor Industry Association, 2021), whereas we found 41.4% of participants 

were in the moderate category. They also found more participants in the “casual” (1-11 outings 

per year) category (Outdoor Industry Association, 2021),while we found that 25.9% of our 

respondents fell into this category. This could also be due to our expanded definition of outdoor 

recreation creating more “moderate” participants as they have extra opportunities to count their 

activities as outdoor recreation. 

Walking, jogging/ running, hiking, playground play, and fishing all ranked highly in 

participation rates in the 2021 Alabama Statewide Comprehensive Outdoor Recreation Plan 

(Rushing et al., 2021), which is similar to our findings which ranked walking, jogging/ running, 

hiking, and freshwater fishing as among the top five outdoor recreation activities.  The OIA 

found that the top three outdoor recreation activities for Black Americans were running/ jogging/ 

trail running, road biking/ mountain biking/ BMX, and freshwater/ saltwater/ fly fishing 

(Outdoor Industry Association, 2021). Our findings showed that Black respondents participated 

highly in running as well as fishing, but only showed a 9.8% participation rate in mountain 

biking while having a 41% participation rate in biking in general. This could be due to the 

wording of our survey as we asked for all types of biking participated in near to home instead of 
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singling out road biking, which may have a connotation of competitiveness that some Black 

respondents would not identify with. The OIA also found that the top three outdoor recreation 

activities for White Americans were hiking, freshwater/ saltwater/ fly fishing, and car/ backyard/ 

backpacking/ and RV camping (Outdoor Industry Association, 2021), which closely mirrored 

our data, although we found a large percent of White respondents participating in outdoor 

swimming as well.  

We found in accordance with (Xiao et al., 2021) that Black respondents were more likely 

to highly rate cultural motivations than White respondents, and were more motivated by their 

own personal development. Black respondents were also more motivated to get outside to lessen 

their risk of being exposed to COVID, which is reflected in data showing that Black Americans 

are more concerned about COVID than White Americans. Whiting et al. (2017) found that Black 

respondents tended to rate nature interaction as less important than the other motivation 

categories, however our results showed that these ratings were not significantly less than the 

other motivations and showed no significant difference between Black and White respondents of 

nature interaction motivation. As there has been a recent push to get Black communities involved 

in nature, there could a trend of increased Black connection to nature. Overall, the top three 

motivations of respondents to the 2021 Alabama Statewide Comprehensive Outdoor Recreation 

Plan were to enjoy nature, relax, and to promote their physical health (Rushing et al., 2021), 

however our research found that respondents did not rank enjoying nature or promoting physical 

health highly, although our data showed that relaxation was the highest motivating factor for our 

respondents. 

(Chavez, 2012) found that the biggest constraints to participating in outdoor recreation 

for minority populations were discomfort outdoors, discrimination while traveling/ recreating, 

and travel/ outdoor recreation being too difficult. However, our data only found discomfort to be 

a constraining factor and found that the Black respondents of our survey were more constrained 

by COVID concerns, wanting to do other things with their free time, and lacking free time. This 

is more in line with (Xiao et al., 2021) who found that Black, Hispanic, and low-income 

respondents were also more constrained by safety concerns and preferred other, non-outdoor 

recreation activities. This could potentially show a trend of falling discrimination concerns 

outdoors as on average Black respondents did not rank discrimination, lack of travel options, and 

feelings of unsafety above a 3 (the middle of the constraint scale). 
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Our results showed marked differences between the two current standard outdoor 

recreation trend reports, which we theorize may be due to a poor distribution of panel survey 

respondent. The 2021 Alabama Statewide Comprehensive Outdoor Recreation Plan utilized the 

Qualtrics panel surveys as well and while they also experienced similar demographic trends, 

including the over representation of female respondents (Rushing et al., 2021) their results still 

showed differences in the recreation motivation analysis, which was implemented in a similar 

method as our own. It could be to get accurate data from panel surveys for outdoor recreation 

reports, an exceptionally large survey size is needed, which may not be feasible due to budget 

constraints. 

 

Conclusion 

 

While the benefits of outdoor recreation are not evenly distributed, with an expanded 

view of what constitutes as outdoor recreation, there may be a greater number of outdoor 

recreation participants than initially assumed, even amongst minority populations. Stodolska, 

(2018) posits that the benefits of recreation and spending time outdoors may be culturally 

dependent and that it is more important for managers to consider the wants of minority 

communities instead of insisting they participate in outdoor recreation in the traditional, nature 

focused or achievement oriented ways. These minority populations may be more inclined to 

participate in outdoor recreation that does not fit the mold of exercise intensive or contemplative 

recreation in nature. If managers cannot identify these differences, they cannot provide 

opportunities for these minorities to participate in forms of outdoor recreation that they enjoy. By 

examining currents trends trend in outdoor recreation through the lenses of differences between 

racial groups, managers can be more effective in the analysis of minority recreation participation. 

This analysis can pave the way for a more inclusive view of outdoor recreation that can provide 

all the benefits of spending time outdoors, and can allow for managers to engage with minority 

communities more successfully. 
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Chapter 2 Ecosystem Services Valuation 

 

Ecosystem services are the conditions and processes through which natural ecosystems 

and the species that make them up sustain and fulfill human life (Reid et al., 2005). Benefits 

from ecosystem services include not only tangible products but regulation of vital resources and 

intangible cultural benefits as well (S. T. Asah & Blahna, 2020).The Millennium Ecosystem 

Assessment separates ecosystem services in four categories, provisioning, regulating, supporting, 

and cultural services (Reid et al., 2005). Provisioning services are material goods such as timber, 

food, and fiber; these services tend to be the basis of many economies and are vital to fulfilling 

society’s needs. Regulating services involve the control and tempering of natural processes such 

as water flow regulation, health regulation, and pollution sinks. Supporting services provide the 

foundation for the other ecosystem services including the many nutrient cycles, soil formation, 

and other essential ecological building blocks. Cultural services apply to human perception of 

ecosystems with concepts such as spirituality gained from interacting with the ecosystem, 

traditional uses of ecological materials, social identity, education, and heritage (Reid et al., 

2005). Outdoor recreation is also considered a cultural service in the Millennium Ecosystem 

Assessment, however according to the social ecological complex adaptive systems model 

developed by Morse et al. (2022), recreation is also a system that can facilitate the cultural 

benefits from ecosystem services. 

People’s perception of ecosystem services influences their behaviors and the level of 

intensity of their behaviors, therefore appreciation towards nature and compliance towards nature 

regulations can be measured through their appreciation for ecosystem services (S. Asah et al., 

2014,). If we are to measure attitudes towards nature, measuring participant valuation of the 

benefits they may receive from nature and their experiences outdoors will help to create a clearer 

picture on the impact of outdoor recreation on people. (Felipe-Lucia et al., 2015) paper proposes 

that for proper social valuation of ecosystem services that the temporal and spatial location of the 

services must be considered, while a variety of stakeholders must be examined and grouped 

based on their demographics and use of these services, as well as surveying for identification and 

preference ranking of ecosystem services. Through the analysis of the social and cultural 

understandings of ecosystem services, researchers can use individual’s perceptions, knowledge, 

and values to create synergistic groupings of ecosystem services.  



 33 

Currently, there is a disconnect between the ecosystem services examined by scientists 

and the ecosystem services identified by the general public. For example, the lack of consistency 

between the definition of ecosystem services used by researchers is often not the same one 

presented to public, as distinctions between services that provide for the ecosystem and services 

that benefit the people become muddled (Nahlik et al., 2012). Being cognizant of public 

perceptions of ecosystem services may provide a better background for ecosystem management 

strategies (Martin-Lopez et al., 2012). Cultural services are of highly important to the public, 

however there is need to continue defining these social benefits of nature (Daniel et al., 2012). In 

Larson et al. (2016), an analysis of public perspectives on ecosystem services and urban 

greenways found that the public recognized three categories of ecosystem services; 

environmental benefits, cultural benefits, and experiential benefits.  Experiential benefits 

included items that acknowledge that the environment is providing a place for people and nature 

to go. Experiential benefits fall under the category of “intermediate ecosystem services” as it 

must be combined with other inputs in order to create a final ecosystem service. These 

experiential benefits were deemed most important to urban greenway users. According to the 

authors (L. Larson et al., 2016), focusing on the social benefits of greenspaces can create more 

conservation buy in from stakeholders. An understanding of the nuances of stakeholder views on 

ecological systems and their management can help direct land management initiatives. Both 

ecologists and land managers can benefit from understanding how society perceives the 

ecosystems that they study and manage.  

 

Measure of ecosystem services 

 

There are three methods to assign value to ecosystem services; ecological, economic, and 

social. While ecological and economic valuation methods have experienced widespread use, 

social valuation is often either lumped in with cultural ecosystem services or replaced by 

economic valuation (Felipe-Lucia et al., 2015).This is an issue as it can obfuscate our 

understanding of human behavior in relation to natural resources by focusing on perceptions of 

worth that do not address how one's environment can influence their values and actions (Martin-

Lopez et al., 2012). Many ecologists recognize the importance of collaboration with social 

scientists in the way that they may highlight the importance of ecological findings, introduce 
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new perspectives, and improve understanding of socio-ecological systems (Phillipson et al., 

2009). These ecologists do have some struggles with this interdisciplinary work however due to 

the differences between ecological and social scientific methods and frameworks (Phillipson et 

al., 2009). Ecologists find it easier to work with social scientists that practice quantitative 

methodology, similar to their own methods; however the social science discipline that tends to be 

the most quantitative is economics, a field seen as being “at odds” with many ecologists’ 

philosophies (Phillipson et al., 2009). 

As managers are required to work with landscapes that provide many different ecosystem 

services (Lovell & Taylor, 2013; Steiner, 2014), an understanding of how people perceive and 

value these services is necessary. There is little research that looks at the subjective views of 

ecosystem services beyond the traditional ecological and economic valuations (Gómez-

Baggethun & Barton, 2013; L. Larson et al., 2016). Through the analysis of ecosystem service 

bundles in a socio-cultural framework, researchers can use individual’s perceptions, knowledge, 

and values to create synergistic groupings of ecosystem services (Martin-Lopez et al., 2012). 

This method of social valuation is rarely utilized to assess the value of regulating and 

provisioning ecosystem services despite the researchers and managers recognizing the need for 

stakeholder engagement in all aspects of decision making, and a lack of a consistent social 

valuation framework is cited as the reason for this trend (Felipe-Lucia et al., 2015).)Martin-

Lopez et al.(2012) study used people’s abilities to recognize ecosystem services and the 

importance they placed on individual categories compared to their demographics to study what 

influences their preferences of ecosystem services and how those might create ecosystem service 

bundles. They found that different stakeholders valued ecosystem services differently, based 

strongly on a rural-urban gradient defined preferences towards ecosystem services as largely 

based local ecological knowledge versus formal ecological education. The authors theorized that 

this may be a consequence of land management strategies that prevent human intervention on the 

landscape and create a perception amongst urban residents that the primary role of natural spaces 

is recreation and education (Martin-Lopez et al., 2012).   

As Kline et al. (2013) pointed out, the social and behavioral aspects of ecosystem 

services and how the public reacts to management actions taken on these services is poorly 

understood compared to the ecological and economic aspects. Asah et al. (2014) posits that the 

because of this incomplete understanding of how people perceive and use ecosystem services, 
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strategies for influencing behavioral compliance and volunteerism may be inadequate. In this 

study the authors developed a focus group of tribal members who utilize Deschutes National 

Forest in Oregon where the interviewers asked the group to identify the benefits they and others 

receive form the national forest and how they receive these benefits (S. Asah et al., 2014). Their 

study found that the indirect services provided by interaction with nature were more salient and 

important to their focus group members compared to the direct services they acquired. This 

understanding of how people value their interaction with the ecosystem was presented as an 

opportunity for managers to express the value of management and policy actions in a way that 

encourages pro-environmental behavior (S. Asah et al., 2014). To continue addressing this gap 

and to develop a better metric for social valuation of ecosystem services and biodiversity, S. T. 

Asah & Blahna, (2020) developed a questionnaire through the participation of experts and non-

experts identifying which ecosystem aspects they assign value to, then testing this questionnaire. 

They found that through these co-designed metrics they were able to identify novel social 

valuations that could provide managers with information that was better suited to guide decision-

making and communication with the public (S. T. Asah & Blahna, 2020). As we develop a 

greater understanding of how people interact and view the environment, it is imperative to move 

away from the perspective of nature-based recreation being purely based on leisure and instead 

move towards a perspective that recognizes how recreation creates connections between people 

and the land they use (Blahna et al., 2020). 

Early nature-based recreation research focused heavily on public interaction with natural 

resources through the lens of what we think of as traditional outdoor recreation activities, such as 

hiking, mountain biking, and fishing, however there is a wider variety of ways people interact 

with the environment (S. T. Asah & Blahna, 2020).  Interactions that do not fit this traditional 

view of recreation, such as cultural services, spiritual experience, educational opportunities, and 

the harvesting of resources for household use are still important to how the public experiences 

the environment. These “cultural services” shape the context in which people value the 

environment and create a broader understanding of the ecosystem services that their public lands 

provide them (S. T. Asah & Blahna, 2020), however the outcomes of these services are often not 

assessed for by the public. These interactions create a complex motivation web that influence the 

values, attitudes, and beliefs surrounding natural resources and natural resource management 

(Blahna et al., 2017), which in turn can influence environmental policy decisions. Due to the 
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nature of outdoor recreation management is key to the management of providers of other 

ecosystem services, as the settings and systems that provide services such as clean water or 

timber also are potential settings for recreation. However by also collecting data on the values, 

attitudes, and beliefs about nature, we can create a holistic approach to public interaction and 

land management. Including these socio-economic monitoring systems alongside measurements 

of perceived ecosystem services will create a more informed planning approach that goes beyond 

the scope of what the other recreation surveys offer and give land managers the tools to make 

decisions more reflective of public sentiments. 

 

Recreation and stewardship 

 

Increasing pro-environmental behaviors of the public has been touted as a way to help 

solve environmental problems (Gardner & Stern, 2002) as issues of increasing participation in 

ecological sustainability initiatives drives many solutions to these problems (Turaga et al., 2010). 

With the management of ecological degradation becoming a global priority, developing an 

understanding of how the public participates in conservation activities is necessary. Research 

suggests that increased exposure to nature through outdoor recreation may create stronger pro-

environmental beliefs (Kareiva, 2008; Tarrant & Green, 1999). Many variables contribute to the 

development of pro-environmental behaviors, from pro-environmental attitudes to personal 

norms, to problem awareness, to personal habits.  Value orientations, ones judgement of 

importance, and belief structures, ones acceptance policies, create the foundation for actions in 

outdoor recreation (Vaske, 2008), and therefore examining value orientations may predict pro-

environmental behavior. Previous research has shown weak correlation between attitudes and 

behavior (Heimlich & Ardoin, 2008), and other researchers have posited that personal 

investment and emotional involvement may have stronger influence on pro-environmental 

behavior (Ardoin et al., 2013).  Studies have shown that outdoor recreation does have a 

significant impact on pro-environmental behavior, notable in the case of place attachment 

(Halpenny, 2010). Those who express greater connection to nature have been seen to show more 

appreciation towards nature and what it provides compared to those with a weaker connection 

(L. Larson et al., 2018; Rosa & Collado, 2020). Other studies have shown that nature 

connectedness is positively associated with pro-environmental behavior and there is evidence 
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that it may even drive pro-environmental behavior (Davis et al., 2009; Zelenski et al., 2015). The 

theory behind this is that if people feel like they are connected with nature, then they may feel 

more strongly about ecological threats such as climate change and pollution than those who don’t 

(M. T. Schmitt et al., 2019) and will participate in pro-environmental behavior to fight these 

threats (M. Schmitt et al., 2018).  Rosa et al., (2020) found that higher connection to nature was 

associated with greater preference for outdoor recreation environments, and greater preference 

for outdoor recreation environments was associated with greater levels of participation in nature-

based recreation. 

There has been recent research to support the assumption that both increased levels of 

place attachment and increased levels of outdoor recreation increase greater expression of pro-

environmental behaviors (L. R. Larson et al., 2017; Riper & Kyle, 2014). White et al. (2008) 

found specifically that those who visited a natural area often had a greater awareness of 

environmental impacts and anything that may cause the area to experience deterioration. Larson 

et al. (2018) found there were strong connections between nature based recreation, place 

attachment, and pro-environmental behavior, with place attachment strengthening the connection 

between recreation and pro-environmental behavior. This concept of place attachment creating 

environmental stewards was explored further in Schild (2019), which looked at how the growing 

trend of recreation advocation groups fits in the current land-management paradigm.  This study 

focused on civic recreation, defined in Schild (2017) as when groups of recreationalist participate 

in stewardship and advocacy with the intent to create, preserve, and restore the natural resources 

that facilitate their recreation. According to this study, these groups emerged from and operated 

at a local level, often through repeated nature-based recreation in a specific place, and are 

connected to a national network of similar organization, wherein individuals can become active 

environmental advocates and stewards that effectively provide necessary recreational amenities 

and preserve important ecological areas (Schild, 2019). 

Through the deeper understanding of this context, recreation professionals may also work 

to develop an environmental stewardship ethic within outdoor recreation participants. With the 

COVID-19 pandemic increase in outdoor recreation participation (Outdoor Industry Association, 

2021), public lands are more prone to being “loved to death” due to concentrations of overuse, 

especially in popular areas like National Parks (Timmons, 2019). However this increase in 

participation may also lead to an increase in environmental stewardship that occurs when 
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participants have a strong sense of connection to their public outdoor recreation areas (L. Larson 

et al., 2018). Bramston et al., (2011) study cite the three most important reasons for participating 

in environmental stewardship activities being social belonging, helping the environment, and 

learning while similarly Schultz, (2001) showed that environmental concern was supported by 

the three legs of self, other, and biosphere. As ecosystem services fall under these environmental 

and biosphere categories, those with a greater appreciation of ecosystem services may have the 

potential to become environmental stewards.  

 

Diversity in recreation 

 

At the forefront of modern recreation research is the question of increasing diversity in 

recreation, a push meant to make up for the discrimination faced by disadvantaged populations in 

outdoor recreation as well as increasing the body of people who advocate for the environment. 

To “bring more groups to the table” first an understanding of how these groups perceive the 

environment in which they may recreate in must be developed. Cordell et al. (2002) used 

increased income and higher education levels as indicators for pro-environmental orientations. 

However a study by Whittaker et al. (2005) examining pro-environmental views across racial 

and ethnic considerations showed that wealth and education may not always explain increased 

conservation values and pro-environmental ethos. Finally, Vaske (2001) has suggested gender 

and ethnicity should be examined as predictors of pro-environmental behavior. While 

disadvantaged groups do not display less concern for the state of the environment despite having 

to meet dire economic needs (Whittaker et al., 2005), a study of participation in pro-

environmental behaviors showed lower levels in ethnic minorities (C. Y. Johnson et al., 2004, p. 

20), perhaps due to socio-economic and cultural barriers (Jones & Rainey, 2006). Larson et al. 

(2011) found that women and racial minorities were shown to have more biocentric value 

orientations than men and Whites, with outdoor recreation participation also have a positive 

influence on pro-environmental behavior. As access to outdoor recreation areas may be limited 

for disadvantaged groups, focus on local areas and diverse options for outdoor recreation is 

crucial the development of pro-environmental across the demographic spectrum (L. Larson et al., 

2011). 
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Our paper 

 

Our survey is meant to measure the importance of different ecosystem services to the 

public and across racial and ethnic groups. Following the stewardship and recreation literature, 

we examine whether increased participation in outdoor recreation is related to an increased 

importance placed on the ecosystem services that are ascribed to recreation areas.  The inclusion 

of the ecosystem service scales in our survey will be combined with other potential predictors of 

behavior to create a comprehensive picture of recreationists values. These results will help 

provide guidance for future public land management decisions and give us a way to measure the 

shifting perspectives of Americans on natural resource management. We looked at whether there 

are differences in evaluation of the importance of different ecosystem services by race in 

Alabama. We also examined whether increased recreation (near home or away from home) leads 

to increased valuation of importance of different ecosystem services. 

We had three overarching research questions: 

1. How important does the public rank the importance of different ecosystem services? 

2. Do different racial groups evaluate the importance of different ecosystem services 

differently? 

3. Does an increase in recreation participation increase the importance of ecosystem 

services to different groups? 

 

Study Site 

 

Alabama is a diverse state in the southeast with a population of 5,039,887 with 

approximately 69% of the population being White, 26% of the population being Black, and 5% 

of the population being Latino (U.S. Census Bureau QuickFacts, 2020). According to the US 

Geological Survey Protected Area Database, only 4.77% of Alabama’s 33,548,850 acres is 

permanently protected from development for the majority of the area, and only 3.02% of 

Alabama’s total acreage is open to the public (U.S. Geological Survey (USGS) Gap Analysis 

Project (GAP), 2022). This means ability to access public recreation land is limited for Alabama 

residents, especially for those who have less resources to facilitate travel to recreational areas. By 

analyzing how ecosystem services are valued in a state where nature-based recreation may be 
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difficult to achieve by disadvantaged groups, we can look for connections between access and 

appreciation of nature. 

 

 

 

Methods 

 

We distributed a web-based survey as a self-administered questionnaire taken on a 

computer, phone, or other electronic device. Issues with this approach include non-response and 

self-selection errors, as well as errors more unique to the medium, such as missing populations 

who may not have internet access (Coverage Error in Internet Surveys” Pew Research Center, 

2015). To minimize these errors we implemented the use of panels such as those often used in 

marketing research, selecting people who are most representative of the general population. 

(Callegaro et al., 2015). This online panel survey was administered by the survey company 

Qualtrics, which also guarantee an adequate response rate even if the survey is at a length that 

may dissuade randomly selected potential respondents from participating (Kost & Rosa, 2018). 

Online panel surveys have a pre-recruited respondents who are on call to be contacted to 

complete web surveys faster than randomly selected respondents (Callegaro et al., 2015). This 

survey was distributed to a general population panel, in which the participants are selected to 

include all types of populations in a manner that is representative of the general population 

(Callegaro et al., 2015). While some online panel survey methods have been shown to have low 

data quality, a higher amount of population variables selected for will increase the data quality 

(Assessing the Accuracy of Online Nonprobability Surveys, 2016). 

Qualtrics participants are recruited through many different sources, such as website 

intercept, member referrals, targeted email list, web gaming sites, customer loyalty web portals, 

and social media (Online Research Panels & Samples for Surveys, n.d.). The panel member 

names, addresses and dates of birth are verified through a third-party company to ensure validity. 

To guarantee data quality and integrity, Qualtrics uses evaluation methods to scrub panels for 

respondents running bots, incorrect IP addresses, and other poor-quality panelist indicators. 

During the survey respondents who show poor survey taking strategies, such taking the survey 
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too fast, are also scrubbed from the data, as well as those who fail other logic checks throughout 

the survey.  

 

Questionnaire Components and Design 

 

We designed our questionnaire based off of the Dillman et al. (2014) tailored design 

method using the best practices described to write the questions. The National Survey on 

Recreation and the Environment (USDA Forest Service, 2014) was used as the basis of the 

activities questionnaire and we also utilize several Statewide Comprehensive Outdoor Recreation 

Plan scales to design the activity questionnaire and create a list of common outdoor recreation 

activities to gauge participation. Oregon’s Statewide Comprehensive Outdoor Recreation Plan 

survey (O. Parks & Department, 2019) provided the basis for our activity section, in which we 

have selected 60 activities from the Oregon list with some activities, such as the different classes 

of ATV riding, condensed into one activity for added brevity. Some activities were also taken 

from the California Statewide Comprehensive Outdoor Recreation Plan survey (C. S. Parks, 

2014) and the Outdoor Industry Association 2018 Annual Report (Outdoor Industry Association, 

2018). To measure ecosystem service valuation, we used modified version of a social valuation 

of biodiversity and ecosystem services survey from Asah and Blahna (S. T. Asah & Blahna, 

2020). This questionnaire was modified to be shorter with simpler language to be easier to 

understand by a wider audience (Dillman et al., 2014). The questionnaire on ecosystem services 

was divided into four parts in accordance with S. T. Asah & Blahna (2020) questions on the 

valuation of cultural services, questions on the valuation of provisioning services, questions on 

the valuation of regulating services, and questions on ecosystem services pertaining to 

biodiversity, hereby known as biodiversity services. The ecosystem service valuation 

questionnaire is on a five-point Likert scale with 1 being "Not important” and 5 being “Very 

important.” 

To increase the efficiency of our survey and decrease the amount of mental load due to 

time spent taking the survey for participants (Kost & Rosa, 2018) we programmed skip patterns 

into the online survey. Skip patterns are when a survey taker selects a response, and this response 

determines if they skip or fill out the following questions. These skip patterns were primarily 

used in the activity participation of the survey as answers to these questions can be specific 



 42 

whether a survey taker participated in certain activities. This method reduced the number of 

questions most survey takers will have to answer therefore decreasing the amount of time spent 

filling out the survey. 

Demographics Comparison Panel demographics % Alabama Census % 

Race   

White Population Percentage 69.1% 68.9% 

Black Population Percentage 25.1% 26.9% 

Gender   

Male Population Percentage 24.9% 48.6% 

Female Population Percentage 75% 51.4% 

Table 8: Demographics comparison between survey respondents and Alabama census 
 

The racial demographics from the Qualtrics panel were close to Alabama’s own 

demographics, however 75% of respondents were female as opposed to the 51% female 

population.  In order to analyze the data to reflect a representative population, the values had to 

be weighted to reflect higher female participation than the Alabama population (Needham & 

Vaske, 2019a). 

 

Analysis 

For our analysis we weighted the female data by 0.68 and the male data by 2.103 to 

simulate the data of a representative Alabama population. Then we used survey weighted 

generalized linear models for each ecosystem valuation scale versus race, and then collected the 

total weighted mean score for each valuation. We also used survey weighted generalized linear 

models for activity participation against each category of ecosystem service valuation. We 

modeled overall near home recreation days, overall away from home recreation days, and overall 

days from each away from home recreation category against overall score for each ecosystem 

service valuation category. 

Results 

 

Ecosystem Service Valuation by 
Race Black Mean 

White 
Mean p-value Total Mean 
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Cultural Services 3.531 3.393 0.0304* 3.462 
Improving Mental and Physical 
Health 3.68 3.7 0.84 3.69 
Preserving Cultural Heritage 3.64 3.62 0.873 3.63 
Preserving Natural Heritage 3.51 3.71 0.104 3.61 
Educational Values 3.73 3.34 0.00285* 3.535 
Inspirational Values 3.67 3.39 0.0291* 3.53 
Recreation Opportunities 3.45 3.4 0.733 3.425 
Aesthetic Values 3.39 3.41 0.827 3.4 
Tourism Opportunities 3.49 3.18 0.0129* 3.335 
Developing Social Relationships 3.35 3.19 0.213 3.27 
Spiritual Values 3.4 2.99 0.00396* 3.195 
Provisioning Services 3.0812 3.085 0.478 3.083 
Fresh Drinking Water 3.71 3.77 0.662 3.74 
Fresh Water for Industry and 
Other Purposes 3.55 3.51 0.763 3.53 
Vegetation as Food 3.34 3.14 0.129 3.24 
Wild Game and Fish as Food 3 3.13 0.312 3.065 
Minerals and Metals 3.19 2.88 0.0314* 3.035 
Forage for Grazing 2.84 3.06 0.107 2.95 
Non-timber Products 2.64 2.62 0.849 2.63 
Timber Harvest 2.38 2.57 0.152 2.475 
Regulating Services 3.648 3.719 0.0507 3.683 
Water Purification 3.9 3.84 0.66 3.87 
Clean Air 3.76 3.82 0.686 3.79 
Pollination 3.66 3.92 0.0405* 3.79 
Storm Protection 3.67 3.77 0.435 3.72 
Pest Control 3.64 3.78 0.294 3.71 
Water Regulation 3.61 3.78 0.198 3.695 
Carbon Storage 3.59 3.61 0.848 3.6 
Erosion Control 3.52 3.67 0.221 3.595 
Weather Moderation 3.65 3.48 0.189 3.565 
Urban Sprawl Regulation 3.48 3.52 0.756 3.5 
Biodiversity Services 3.428 3.801 8.86E-06* 3.614 
Protect a Variety of Ecosystems 3.61 3.93 0.0145* 3.77 
Habitat for Threatened and 
Endangered Species 3.43 3.99 8.12E-06* 3.71 
Protect a Variety of Organism 3.48 3.84 0.00638* 3.66 
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Protect Aquatic Biodiversity 3.43 3.84 0.00163* 3.635 
Maintain Soil Formation 3.49 3.78 0.0203* 3.635 
Protect Genetic Resources 3.48 3.76 0.032* 3.62 
Maintain Biodiversity for 
Ecosystem 3.28 3.79 7.88E-05* 3.535 
Protecting Materials for 
Pharmaceuticals 3.44 3.61 0.204 3.525 
Habitat for Game Species 3.21 3.67 0.00082* 3.44 
*<0.05, **<0.01, ***<0.001 
Bold designates categories and the beginning of the category color code 

Table 9: Mean ecosystem service valuation by race and overall  
 

We found that participants valued regulating ecosystem services the most (mean= 

3.6835), biodiversity ecosystem service second most (mean=3.614), cultural services third 

(mean=3.462), and provisioning least (mean=3.083). Many of the ecosystem service valuations 

were similar between Black and White respondents, and as the questions were asked on a five 

point Likert scale with 3 representing “Important,” generally ecosystem services were found to 

be important to both racial groups. Many of the differences were differences of degrees of 

importance placed on the ecosystem services as opposed to one group finding some services to 

be unimportant. Notably however, White respondents found the spiritual values of public lands 

(mean= 2.99) and minerals and metals for mining from public lands (mean=2.88) to be not 

important while Black respondents found spiritual values and minerals/metals to be significantly 

more important (mean=3.4, p-value= 0.00396; mean=3.19, p-value= 0.0314). In general, Black 

respondents placed slightly more importance on cultural services (p-value= 0.030411373) and 

less importance on biodiversity services (p-value= 8.86197e-06) than White respondents.  

Effect of Activities on 
Ecosystem Service (ES) 
Valuation (On a scale 
from 1-5) 

Change in ES for 
every 100 days 
participating in 
near home 
activities 

p-value 
- Near 
Home 

Increase in ES for 
every 100 days 
participating in 
away from home 
activities 

p-value - 
Away from 
Home 

Cultural Services 0.0402  0.0865  0.06581  0.0974  
Provisioning Services -0.014  0.607  0.08515  0.0252*  
Regulating Services 0.06431  0.0628  0.01388  0.806  
Biodiversity Services 0.07124  0.0495*  0.09950  0.0123* 
*<0.05, **<0.01, ***<0.001 
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Table 10: Effect of near and away from home activity participation on ecosystem service 

valuation 

 

As the scale of ecosystem service valuation was from 1-5, an increase of 1 point would 

be considered a 25% increase in ecosystem service valuation, and smaller point value increases 

are still socially significant. Increased recreation near to home was significantly positively 

correlated with increased valuation of biodiversity ecosystem services (p-value= 0.0495), while 

increased recreation away from home was significantly and positively correlated with increased 

valuation of provisioning services (p-value= 0.0252) and biodiversity services (p-value= 0.0123). 

Effect of 
Individual Away 
From Home 
Activities on 
Ecosystem 
Service (ES) 
Valuation (On a 
scale from 1-5) 

Change in ES 
for every 100 
days 
participating 
in trail 
activities 

p-
value 
- Trail 

Increase in 
ES for 
every 100 
days 
participatin
g in 
hunting 
activities 

p-value - 
Hunt 

Increase in 
ES for every 
100 days 
participating 
in camping 
activities 

p-value 
- Camp 

Cultural 
Services 0.04848  0.577  0.2837  0.185  0.01839  0.951  
Provisioning 
Services -0.02223  0.787  0.73054  

1.43e-
14*** 0.2538  0.429  

Regulating 
Services -0.2223  

0.0439 
* -0.3824  0.27  -0.1389  0.669  

Biodiversity 
Services -0.1452  0.245  0.2846  0.0581  0.1521  0.655 
*<0.05, **<0.01, ***<0.001 

Table 11: Effect of away from home categories of activity participation on ecosystem service 

valuation 

 
 

Increased participation in trail based away from home recreation activities was 

significantly correlated with a decreased valuation of regulating ecosystem services (p-

value=0.0439). Increased participation in hunting based away from home recreation activities 

was significantly correlated with a large increase in valuation of provisioning services (p-

value=1.43e-14). 
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Effect of 
Individual 
Away From 
Home 
Activities on 
Ecosystem 
Service (ES) 
Valuation (On 
a scale from 1-
5) 

Change in 
ES for every 
100 days 
participating 
in nature 
observing 
activities 

p-value - 
Nature 
Observing 

Increase in 
ES for every 
100 days 
participating 
in fresh 
water 
activities 

p-
value - 
Fresh 
Water 

Increase in 
ES for every 
100 days 
participating 
in ocean/ 
coastal 
activities 

p-value 
- Ocean 

Cultural 
Services 0.04825  0.402  0.4109  

0.0062
**  0.2182  0.0299*  

Provisioning 
Services 0.07592  0.133  0.08464  0.646  0.15785  0.0623  
Regulating 
Services 0.06923  0.443  0.216  0.312  0.34242  

0.00010
3  

Biodiversity 
Services 0.14  0.0834  0.3633  

0.0171
*  0.40739  

5.87e-
06*** 

*<0.05, **<0.01, ***<0.001 
Table 12: Effect of away from home categories of activity participation on ecosystem service 

valuation (cont.) 

 

Increased participation in fresh water away from home activities resulted in a 

significantly correlated increase in valuation of cultural services (p-value=0.0062), as well as an 

increased in valuation of biodiversity services (p-value=0.0299). An increase in participation in 

ocean based away from home activities correlated with a significant increase in cultural (p-

value=0.0299), regulating (p-value=0.000103), and biodiversity services (p-value=5.87e-06). 

 

Discussion 

 

Our findings support the assertion that there is variation between minority environmental 

values and attitudes and White environmental values and attitudes. However, while L. Larson et 

al., (2011) found that racial minorities had stronger association with biocentric value orientations 

than Whites, our data showed that Black respondents valued biodiversity ecosystem services less 

than White respondents. While these are two different scales, the biodiversity services given in 

our survey often revolved around biocentric perspectives, for example valuing the protection of 

endangered species or the protection of aquatic habitats. However, the results did not show that 
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Black respondents did not find biodiversity services nonvaluable, as the mean scores were still 

above 3, the designated “important” value. Placing less importance on biocentric ecosystem 

services could be due to the effects of lower socioeconomic status leading to more anthropogenic 

values (Cordell et al., 2002) as Black Alabama residents have a median income of $20,779 as 

opposed to the median income $32,939 for White Alabama residents (Explore Per Capita 

Income in the United States | 2021 Annual Report). The fact that Black respondents still 

categorized the biocentric ecosystem services as important is consistent with the recent research 

showing that Black Americans care highly about environmental issues (“Which Racial/Ethnic 

Groups Care Most about Climate Change?,” n.d.). The difference between these finding and 

those are that the general trend in high Black concern for environmental issues may stem from 

historic exposure of Black communities to environmental hazards (E.P.A., 2021) as opposed to 

views based around the existence value of other species and ecosystems. Interestingly, Black 

respondents valued metals and mineral from the land while White respondents did not, which 

could be due to the history of the mining and steel production industries in Alabama (Iron and 

Steel Production in Birmingham, n.d.), which while not as prolific now, may be more salient to 

lower income and working class respondents. This suggests that when engaging minority 

populations in pro-environmental behavior, care must be taken to emphasize the ecosystem 

services these populations find valuable. By connecting actions to values, managers may 

encourage more consistent and enthusiastic participation in pro-environmental behavior. 

Our other results show that increased participation in near home activities and away from 

home activities increased the valuation of biodiversity ecosystem services, however the only 

increase in other ecosystem service valuations was an increase in valuing provisioning services 

for those who participated in more days of away from home activities. In the (L. Larson et al., 

2011) paper on the influence of outdoor recreation on pro-environmental behavior, the authors 

found that participation in outdoor recreation was significantly related to highly biocentric value 

orientations. This is reflected in our analysis wherein the most biocentric value measurement 

were located in the biodiversity services category, which much like in S. T. Asah & Blahna, 

(2020), who found that biodiversity ecosystem services were valued the most on a similar 

measurement scale, were rated as the most important category overall. These findings contradict 

(L. Larson et al., 2016) study on the public attitudes towards ecosystem services from urban 

greenways that found greenway users perceived cultural benefits the most important of the 
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ecosystem services. However, this could be explained by the differing urban-suburban-rural 

makeup of the survey respondents, as greenway users would be an inherently more urban 

demographic while the Alabama population is only partially urban. In the future, an analysis of 

the differences in urban, suburban, and rural valuations of ecosystem services may yield 

interesting results. Rosa et al. (2020) found that college students in the US and Brazil who rated 

themselves as highly connected to nature also showed a stronger preference for pursuing 

recreation outdoors, and in turn a stronger preference for nature based recreation. This high 

connection to nature could also be interpreted as a predisposition to valuing biocentric ecosystem 

services over anthropocentric ecosystem services. (White et al., 2008) White et al. 2008 found 

that more time spent visiting a site for outdoor recreation was correlated with the visitors having 

a stronger perception of negative environmental impacts at that site. As most outdoor recreation 

is done in a 100 mile radius around the home (Outdoor Industry Association, 2018) it can be 

assumed that people who report high levels of outdoor activity frequent the same places to 

participate in outdoor recreation. This could be one explanation for why those who participated 

in outdoor recreation heavily rated the protection and maintenance of biodiversity ecosystem 

services as they have a stronger perception of the degradation that happens to habitats and 

ecosystems in the places they frequent. Thapa (2010) found that for those who participated in 

appreciative outdoor recreation, defined as outdoor recreation based on enjoying the natural 

environment in a non-consumptive manner, their incidences of pro-environmental behavior were 

mediated by their participation in outdoor recreation. This is similar to our findings that activity 

participation for the most part correlates with an increase in valuing ecosystem services, however 

Thapa (2010) found little correlation between pro-environmental behavior and consumptive 

outdoor recreation, which was not supported by our analysis of the away from home activity 

categories. 

Our findings showed that only some of the categories of away from home activities had 

effect on the valuation of ecosystem services and the degree and direction was distinct for the 

different types of activities that did effect valuation. This is consistent with Bright & Barro 

(2000) who found that participation in outdoor activities may have some importance in forming 

environmental values, however variables such as the type of outdoor recreation also provided 

mediating effects. For example, the hunting activity category showed a strong significant effect 

on the valuation of provisioning services, correlating with a 18.3% increase in provisioning 
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service valuation. This supports L. Larson et al. (2018) findings that hunting contributed to 

increased pro-environmental behavior due to their familiarity and dependence on their 

environment to provide them directly with food. As an increase in valuation of ecosystem 

services could be the driver behind increased participation in pro-environmental behavior 

(Vaske, 2008), the increasing number of people and number of days spent hunting could be one 

potential method of increasing pro-environmental behavior in a population. There was also an 

increase in valuation of cultural and biodiversity services for those who participated more in 

water based outdoor recreation, whether in freshwater or coastal environments. The increase in 

cultural service valuation could be due to the social nature of the water-based activities, which 

often require participation of several people at a time and the ownership of watercraft which 

often is a large expense that must be shared over a family unit. Increased participation in coastal 

activities also had a positive correlation with the valuation of regulating services, perhaps due to 

the large effect that coastal areas have on regulating storm damage (Rao et al., 2015), which may 

be more apparent to those who visit coastal areas more often, especially due to the increased 

severity of tropical storms in recent years (Knutson et al., 2010). Conversely, increased trail-

based recreation was correlated with a decrease in valuation of regulating services, however 

unlike Thapa, (2010) we did not divide motorized outdoor recreation from the non-consumptive 

outdoor recreation in this category, and as their study found motorized recreation correlated with 

less pro-environmental behavior, perhaps this effect extends to environmental values as well. 

These results imply that managers could potentially create more compliance with behaviors that 

benefit their sites through the encouragement of certain recreation activities. Furthermore, it 

shows that some avenues of developing strong valuations of ecosystem services are more 

impactful than others, and that perhaps more focus should be on encouraging these avenues.  

 

Conclusion  

 

As the increase of pro-environmental behaviors from the public may be vital to solving 

ecological problems in the United States and around the world (Turaga et al., 2010), finding 

ways to engage everyone in pro-environmental actions that are important to them may be key to 

longevity of these behaviors. By targeting information of certain types of behaviors that can 

maintain the types of ecosystem services that certain populations value, environmental agencies 
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and land managers may create more effective engagement. From our study, this could mean 

encouraging White populations to participate in actions that ensure the preservation of critical 

habitat for endangered or threatened species; or encouraging Black populations to participate in 

actions that maintain the cultural components of their public lands. Greater understanding of 

population’s values may be instrumental to the development of a nationwide pro-environmental 

ethic. As personal involvement (Ardoin et al., 2013) and place attachment (L. Larson et al., 

2018; L. R. Larson et al., 2017; Riper & Kyle, 2014) strongly correlate with increased pro-

environmental behavior, promoting certain types of outdoor recreation may be key to achieving 

these desired behaviors. By focusing on specific ways to promote outdoor recreation and to 

which groups, promotion of pro-environmental attitudes and behaviors can be more successful. 
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